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Abstract

Media multitasking, defined as simultaneously engaging with multiple tasks when at least
one of the tasks involves media, is a highly prevalent behaviour known to negatively impact
performance across a variety of contexts. It is therefore crucial to understand what motivates
individuals to engage in this behaviour. The studies presented in this thesis examined
participants’ decisions to engage in media multitasking during sustained attention tasks, along
with the predictors of these decisions, to provide a more nuanced understanding of the drivers
of media multitasking. Chapter 1 discusses the current media multitasking literature, highlighting
a need for further research investigating the variables that underly changes in this behaviour over
time, as well as research investigating the combined role of individual differences and contextual
factors in media multitasking. Chapters 2 and 3 explored whether variables relevant to the
perceived opportunity costs of completing a task, namely boredom and motivation, are
associated with changes in media multitasking over time. Chapter 2 provided evidence that rising
opportunity costs, signaled by increases in boredom over time, may drive temporal increases in
media multitasking. Across two studies, Chapter 3 demonstrated that increasing motivation
attenuates temporal increases in media multitasking. Chapters 4 and 5 examined the joint role of
individual differences and contextual factors in predicting media multitasking. Chapter 4
specifically explored the interactions between these two classes of factors, revealing that relations
between in-study media multitasking and individual differences in attention-related and self-
regulatory traits, as well as real-world media multitasking tendencies varied based on two key
contextual variables: whether participants were completing an easy or challenging task and the

order in which they completed these tasks. Chapter 5 tested the assumption that, if media
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multitasking arises from a combination of individual differences and contextual factors, then
when context is held constant over time, patterns of media multitasking should remain
consistent. Moreover, this consistency should largely be driven by individual differences. Media
multitasking was assessed in the same laboratory context on two separate occasions and was
found to be consistent across sessions. Additionally, several individual difference factors
interacted with session when predicting media multitasking. For the most part, relations
involving these factors varied in strength, but not direction across sessions. The final chapter
(Chapter 6) summarizes the work presented in this thesis, contextualizes it within the current
literature, and emphasizes the need for further work investigating how factors within various
layers of influence interact to give rise to media multitasking. This chapter also proposes a novel

framework for considering and guiding future research on these interactions.
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Chapter 1: General Introduction

Modern digital devices, such as smartphones and laptops, afford individuals great
convenience and utility, enabling them to engage in a wide range of activities regardless of the time
or their location. As a result, these devices have become an integral part of daily life and are used
frequently, often alongside other activities. For instance, individuals commonly listen to music while
studying (Calderwood et al., 2014; Goltz & Sadakata, 2021; Serpil, 2015), engage with social media in
workplace settings (Cao & Yu, 2019; Charoensukmongkol, 2014; Wushe & Shenje, 2019), and attend
to their phones during face-to-face interactions (Al-Saggaf & Macculloch, 2018; Aygar et al., 2021;
Barbed-Castrejon et al., 2024). These behaviours exemplify the highly prevalent phenomenon of
media multitasking. While definitions of media multitasking differ across studies (Lang & Chrzan,
2015), a description that aligns with most conceptualizations of this behaviour is that it entails
concurrently completing multiple tasks when at least one of them involves digital media (Beuckels et
al., 2021; Lang & Chrzan, 2015; Ophir et al., 2009). In this context, digital media refers to content

that is created, distributed and viewed through electronic devices (Klein, 2023).

There are cases in which individuals may prefer media multitasking over single tasking. For
example, media multitasking during less desirable tasks such as reading a boring article or watching
televised ads, can help speed the perceived passage of time and promote greater task enjoyment
(Chinchanachokchai et al., 2015; Xu & David, 2018). Nevertheless, this behaviour requires dividing
one’s attention across multiple tasks, which can negatively impact performance (Demirbilek &
Talan, 2018; Hembrooke & Gay, 2003; Lopez & Orr, 2022; Ralph et al., 2019, 2020, 2021; Tassone
et al., 2020; Wammes et al., 2019). Supporting this notion, laboratory studies have demonstrated that
media multitasking impairs performance on cognitive tasks (Lopez & Orr, 2022; Ralph et al., 2019,

2020, 2021). This behaviour has also been shown to reduce efficiency in reading (Bowman et al.,



2010; Fox et al., 2009) and homework completion (Bellur et al., 2015). When engaged in during class
lectures, media multitasking has been associated with poorer academic performance (Demirbilek &
Talan, 2018; Gingerich & Lineweaver, 2014; Hembrooke & Gay, 2003; Tassone et al., 2020;
Wammes et al., 2019), and there is substantial evidence to suggest that media multitasking while

driving increases the risk of collisions (Klauer et al., 2014; Stavrinos et al., 2013; Voinea et al., 2023).

While it is well-established that media multitasking can have detrimental effects, less is
known about why individuals engage in this behaviour. Understanding what motivates media
multitasking is important for gaining deeper insight into what drives our attentional focus as well as
identifying ways of mitigating the negative effects associated with this behaviour. To date, research
investigating the predictors of media multitasking has primarily followed two distinct approaches:
the first involves examining relations between questionnaire measures of media multitasking and
various individual difference factors (e.g., Baumgartner et al., 2014; Duff et al., 2014; Jeong &
Fishbein, 2007; Magen, 2017; Ophir et al., 2009; Shin et al., 2020). The second focuses on studying
media multitasking in specific contexts (e.g., classroom or laboratory settings; Brasel & Gips, 2017;
Calderwood et al., 2014; Demirbilek & Talan, 2018; Wammes et al., 2019) to identify situational

factors with more immediate effects on this behaviout.

Much of the foundational research on media multitasking has employed the Media
Multitasking Index (Ophir et al., 2009), or its variants (e.g., Baumgartner et al., 2017; Rioja et al,,
2023), to assess the extent to which individuals combine different forms of media in daily life. This
work has sought to uncover the correlates of frequent media multitasking by linking scores on these
questionnaires to a variety of individual difference factors. Within this literature, relations have been
found between frequent media multitasking and numerous dispositional traits, including high levels

of extraversion and neuroticism and low levels of conscientiousness (LLoh & Kanai, 2014; Ma et al.,



2024; Shukla, 2021; Toyama & Hayashi, 2023). Frequent media multitasking has also been associated
with low self-control (Luo et al., 2024; Shin et al., 2019; Xu et al., 2016), high impulsivity (Hayashi &
Nenstiel, 2021; Rioja et al., 2023; Sanbonmatsu et al., 2013; Shin et al., 2019; Yang & Zhu, 2016) and
poor time management (Yang et al., 2015; Yang & Zhu, 2016). Beyond its relations with
dispositional traits, media multitasking has been associated with poor cognitive performance in
certain domains, such as working memory (Baumgartner et al., 2014; Minear et al., 2013; Uncapher
et al., 20106), sustained attention (Fisher et al., 2023; Moisala et al., 2016; Ralph et al., 2014; Rioja et
al., 2023; Shin et al., 2024, Yildirim & Dark, 2018), and selective attention (Cain & Mitroff, 2011;

Ophir et al., 2009; Wiradhany & Nieuwenstein, 2017).

While these studies have been instrumental in advancing our understanding of the predictors
of media multitasking, it should be noted that the observed effects have been small and somewhat
inconsistent across studies (Kong et al., 2023; Parry & Le Roux, 2021; Wiradhany & Koerts, 2021;
Wiradhany & Nieuwenstein, 2017). A likely explanation for such inconsistencies is that
questionnaire measures of media multitasking assess broad media multitasking tendencies without
accounting for differences in various situational factors. For instance, while these measures often
query the extent to which individuals pair specific forms of media, scores on these measures typically
represent aggregate levels of media multitasking across media pairings (e.g., Baumgartner et al., 2017;
Ophir et al., 2009). As such, they do not offer insight into differences in the types of media
multitasking individuals engage in, which could involve continuously consuming two forms of media
(e.g., listening to a podcast while analysing data) or switching between multiple media-based tasks
(e.g., responding to text messages while writing emails). Additionally, these measures do not
consider whether individuals primarily media multitask in contexts in which this behaviour is

unlikely to have negative effects, such as while watching television, or in settings where this



behaviour is often discouraged, such as work meetings. As a result, individuals with similar Media
Multitasking Index scores may habitually engage in very different forms of media multitasking. It
seems likely that the extent to which individual difference factors predict media multitasking
depends on these types of contextual details. Self-control, for example, may negatively predict media
multitasking during work meetings, but may be unrelated to media multitasking while watching
television. Thus, differences in the contextual factors implicitly captured by questionnaire measures
of media multitasking may contribute to the inconsistencies observed across studies. For this reason,
it is important to explore not only the individual difference factors that predict general media
multitasking tendencies, but also the role of more context-dependent variables that change from one
moment to the next and may have more direct effects on this behaviour. These could include

affective states that influence one’s willingness to attend to a task, or features of one’s primary task,

such as task difficulty.

An increasingly common approach to studying the antecedents of media multitasking has
involved examining this behaviour in more specific contexts than those traditionally assessed by
questionnaire measures of media multitasking. Research taking this approach has identified
numerous variables, both internal (e.g., personal needs; Wang & Tchernev, 2012) and external (task
difficulty; Ralph et al., 2020) to the individual, that may change from one moment to the next and
influence media multitasking. For instance, Wang and Tchernev (2012) conducted an experience
sampling study in which participants reported their activities, as well as their motives for engaging in
them, multiple times daily over the course of several weeks. The authors found that, on a given day,
stronger self-reported cognitive and habitual needs, related to strengthening knowledge and
engaging in routine behaviours, respectively, predicted greater time spent media multitasking. In the

laboratory, Brasel and Gips (2017) explored features that predicted switching between media by



observing participants as they viewed televised content alongside web-based content. The presence
of low-level visual cues, such as motion, was found to predict switching whereas higher-level
features, such as the presence of people on the screen, promoted a greater maintenance of attention
on a single form of media. Along similar lines, Tam and Inzlicht (2024) presented participants with a
series of boring videos, as well as a series of interesting videos, to investigate whether boredom
encourages switching between media. In line with this view, participants switched more frequently
when watching the boring videos compared to the interesting videos. Another paradigm for
assessing media multitasking, developed by Ralph and colleagues (2020), involved having
participants complete a cognitive task during which they could media multitask by simultaneously
playing a video lecture. Variations of this paradigm have been employed across several studies,
revealing that low motivation (Ralph et al., 2021), low task difficulty (Ralph et al., 2020), and greater

control over the secondary task (Marty-Dugas et al., 2024) lead to higher rates of media multitasking.

A small number of studies have examined media multitasking on a more fine-grained level by
tracking how this behaviour unfolds over the course of a primary task. Ragan and colleagues (2014)
observed students’ laptop use during a three-hour lecture, finding that off-task laptop use varied
throughout the lecture, peaking near the start and middle of the lecture, and declining in the later
stages. Similarly, Rosen and colleagues (2013) observed participants while they studied over a 15-
minute period and found that the percentage of time participants spent engaged in on- versus off-
task activities fluctuated over the course of the session. As with the Ragan study, rates of media
multitasking were highest near the start and middle of the session and decreased steeply near the
end. In contrast to these studies, Wammes and colleagues (2019) found linear increases in media
multitasking when asking participants to self-report whether they were media multitasking at several

points throughout an 80-minute lecture. Moreover, this behaviour was negatively associated with



students’ retention of the lecture content. The patterns of media multitasking observed in these
studies likely reflect temporal changes in a variety of factors, such as individuals’ interest in the
content (Deng et al., 2024) or levels of motivation (Ralph et al., 2021), although this assumption

remains to be investigated.

Intriguingly, the temporal increases in media multitasking observed by Wammes and colleagues
(2019) closely resemble an important finding within the sustained attention literature. That is,
numerous studies have demonstrated that, as time-on-task increases, attention to the task wanes and
performance decreases (Brosowsky et al., 2023; Krimsky et al., 2017; Risko et al., 2012; Thomson et
al., 2014; Yanko & Spalek, 2014). These declines, referred to as vigilance or sustained attention
decrements, have been the subject of considerable debate, with various conflicting theories seeking
to account for the phenomenon (e.g., Kurzban et al., 2013; Manly et al., 1999; Thomson et al., 2015).
Traditionally, sustained attention decrements have been theorized to arise due to a gradual depletion
of the cognitive resources necessary for successful task completion (Davies & Parasuraman, 1982;
Greenlee et al., 2024; Helton & Russell, 2011; Ross et al., 2014; Smit et al., 2004; Warm et al., 2008);
however, this resource-depletion account may not fully explain sustained attention decrements.
From a resource-depletion perspective, media multitasking would be expected to decrease over time as
the resources available to complete additional tasks diminish. This notion is challenged by studies
demonstrating fluctuations (Ragan et al., 2014; Rosen et al., 2013) or increases (Wammes et al., 2019)

in media multitasking with time-on-task.

One prominent alternative explanation for sustained attention decrements comes from the
opportunity costs account of mental effort (Kurzban et al., 2013). This account holds that the
cognitive system prioritizes which tasks to engage in by weighing the costs of persisting with the

current task versus the benefits of engaging in alternative activities (i.e., opportunity costs; Kurzban



et al., 2013). Opportunity costs are theorized to increase with time-on-task and may be signaled by
states such as fatigue and boredom. Increases in these states are thought to encourage individuals to
engage in activities other than the task-at-hand, resulting in performance decrements (Kurzban et al.,
2013; Struk et al., 2020). Applying this framework to media multitasking, it is possible that temporal
changes in media multitasking reflect varying opportunity costs and are driven by changes in states
such as boredom. Exploring this possibility could be instrumental in advancing our understanding of

media multitasking and sustained attention more broadly.

In sum, research examining media multitasking in specific contexts (e.g., over specified time
periods through experience sampling, Wang & Tchernev, 2012; in the laboratory, Tam & Inzlicht,
2024) has provided evidence that this behaviour is influenced by a variety of factors capable of
changing from one moment to the next (e.g., task features; Brasel & Gips, 2017; Marty-Dugas et al.,
2024; Ralph et al., 2021). Studies exploring changes in media multitasking over the course of a
primary task (Ragan et al., 2014; Rosen et al., 2013; Wammes et al., 2019) also align with this view, as
the observed patterns of media multitasking likely reflect temporal variations in certain key variables.
However, more research on the temporal dynamics of media multitasking is needed. Notably, few
studies have tracked moment-to-moment changes in variables alongside changes in media
multitasking over the course of a primary task, which could allow for a more nuanced understanding
of how these variables influence media multitasking. Beyond this, studying temporal changes in
media multitasking could offer a useful lens through which to examine sustained attention
decrements for two key reasons: first, the temporal changes in media multitasking that have been
observed thus far (Ragan et al., 2014; Rosen et al., 2013; Wammes et al., 2019) conflict with a major
class of accounts for sustained attention decrements (i.e., resource-depletion accounts; Davies &

Parasuraman, 1982; Greenlee et al., 2024; Helton & Russell, 2011; Ross et al., 2014; Smit et al., 2004;



Warm et al., 2008). Second, media multitasking can serve as a clear and objective indicator of shifts
in attention, as opposed to self-report measures (e.g., thought probes; Brosowsky et al., 2023;
Krimsky et al., 2017; Risko et al., 2012; Thomson et al., 2014; Yanko & Spalek, 2014) or methods
that infer attention from task performance (e.g., Grier et al., 2003; Helton et al., 2005; Manly et al.,

1999).

Considering the media multitasking literature as a whole, it appears that individual difference
factors broadly predict media multitasking, but whether and how these behaviours manifest may
additionally depend on specific state-level or contextual factors. This view implies that media
multitasking results from an interplay between stable trait-like factors and moment-to-moment
changes in variables with more immediate effects on media multitasking, with the influence of stable
factors varying based on the presence of certain contextual or state-level factors. Studying media
multitasking from this perspective could help bridge the two major areas of research on the topic,
which have largely examined the role of individual difference and more context-dependent variables
in this behaviour separately. In bridging these areas, this approach could also improve researchers’
ability to predict media multitasking. Despite these benefits, few studies have explicitly considered
the joint influence of trait- and state-like factors in predicting media multitasking, making it another

important area for further research.

The Present Investigations

The purpose of the current thesis was to offer a more comprehensive understanding of the
drivers of media multitasking by addressing the gaps in the literature that have been highlighted
above. The studies presented in this dissertation primarily focused on elucidating how specific
factors (Chapters 2 and 3), or interactions amongst factors (Chapters 4 and 5), predict the extent of

individuals’ media multitasking at a given moment in time. They therefore specifically examined in-



the-moment instances of this behaviour, which were captured using Ralph and colleagues' (2020)
media multitasking paradigm. In this paradigm, participants completed a cognitive (#-back; Kirchner,
1958) task while given the option to media multitask by simultaneously playing a task-irrelevant
video. Participants could turn the video on or off at their discretion by pressing a key, and each trial
spent with the video turned on was considered a media multitasking trial. This method allowed for
the quantification of aggregate levels of media multitasking by summing the total number of trails
spent with the video on, as well as the examination of changes in media multitasking over time by

segmenting the trials into blocks.

Chapters 2 and 3 investigate the understudied temporal dynamics of media multitasking,
providing greater insight into how changes in certain variables (e.g., state boredom) might influence
patterns of media multitasking over the course of a primary task. The study presented in Chapter 2
viewed temporal increases in media multitasking as modern manifestations of sustained attention
decrements and considered this behaviour from an opportunity costs perspective (Kurzban et al.,
2013), with state boredom being the main variable hypothesized to play a role in this behaviour.
Chapter 3 consists of two studies that built upon this work by exploring whether increasing one’s
motivation to complete a primary task, which should decrease the perceived opportunity costs of
engaging in the task, attenuates temporal increases in media multitasking. The first study re-analyzed
data from Ralph and colleagues (2021), who demonstrated that increasing motivation decreased
aggregate levels of media multitasking. The aim here was to understand how the effect of increasing
motivation on media multitasking unfolds over time. The second study extended this work by
assessing how changes in motivation and media multitasking varied over time as a function of the
motivation manipulation. The studies presented in Chapter 3 provided evidence for motivation as an

additional factor that influences media multitasking.



The work described in Chapters 4 and 5 considered the interplay between individual
differences and contextual factors in predicting media multitasking. Since prior research has noted
relations between questionnaire measures of media multitasking and traits indicative of poor
sustained attention (e.g., tendencies towards attentional lapses, mind-wandering, and attention-
related cognitive errors; Ralph et al., 2014; Sansevere & Ward, 2021), these traits were included as
possible predictors of media multitasking. This work also considered the role of several self-
regulatory traits. Specifically, low conscientiousness (Ma et al., 2024; Toyama & Hayashi, 2022,
2023), low self-control (Btachnio et al., 2023; Luo et al., 2024; Minear et al., 2013; Xu et al., 20106)
and high trait boredom proneness (Mayl et al., 2023; Tam & Inzlicht, 2024), characterized by a
tendency to experience boredom frequently and intensely (Tam et al., 2021), were examined in
relation to media multitasking. Additionally, as few studies have examined whether commonly
employed questionnaire measures of media multitasking predict in-the-moment instances of this
behaviour, Chapters 4 and 5 took the opportunity to explore whether scores on the Media
Multitasking Index (Ophir et al., 2009) and Short Media Multitasking Measure (Baumgartner et al.,

2017) relate to in-study media multitasking.

The study reported in Chapter 4 investigated whether tendencies towards inattention and
traits indicative of low self-regulation predicted greater in-the-moment instances of media
multitasking. It further investigated whether the relations between these factors and media
multitasking varied as a function of a contextual variable known to influence media multitasking:
task difficulty (Ralph et al., 2020). The study described in Chapter 5 examined the reliability of
participants’ media multitasking behaviours across two sessions, spaced approximately one week
apart. It additionally assessed the relations between media multitasking and the aforementioned

individual difference factors. The assumption underlying this study was that, if general media
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multitasking tendencies are driven by stable individual difference factors, individuals should show
consistent patterns of media multitasking when key contextual variables are held constant (e.g.,
environment, task type, opportunities to media multitask). Moreover, these patterns should be

predicted by stable individual difference factors.

Chapter 6 summarizes the findings of the thesis and contextualizes them within the current
media multitasking literature. Drawing on prior work, as well as the studies presented here, this
chapter additionally proposes a novel framework for understanding media multitasking. The
proposed model categorizes the predictors of media multitasking into five components — cognitive
architectural, dispositional, metacognitive, task valuative and environmental — with the influence of
factors within each component existing on a spectrum. On one end of the spectrum are stable, trait-
like factors that are relatively resistant to change over time (e.g., individual difference factors), and
on the other end are transient, state-like factors that may vary from one moment to the next (e.g,,
motivational states, one’s environment). The cognitive architectural and dispositional components
reflect primarily stable influences, with the former referring to neural and cognitive features that
influence how individuals process information (e.g., their ability to simultaneously attend to multiple
tasks) and the latter encompassing traits and personality characteristics that determine one’s
proneness towards media multitasking (e.g., boredom proneness). The metacognitive and task
valuative components reflect both stable and transient influences. The metacognitive component
concerns one’s awareness of their ability to media multitask and the consequences of engaging in
this behaviour, while the task valuative component consists of factors that influence how much one
values their current task versus media multitasking (e.g., their motivation to complete a primary
task). Finally, the environmental component involves predominantly transient influences within

one’s current environment, such as the tasks available to them or the social acceptability of media
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multitasking in a given setting. The chapter explains how these components interact to determine

one’s likelihood of media multitasking at any given moment.
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Chapter 2: Do risindong opportunity costs lead to increases in media multitasking over

time?"
2.1 Introduction

A prominent class of theories on sustained attention decrements holds that the cognitive
resources required to effectively attend to a task diminish with time-on-task, leading to gradual
declines in attention and performance (resource-depletion accounts; Greenlee et al., 2024; Helton &
Russell, 2011; Smit et al., 2004). By this account, individuals should become less likely to take on
additional tasks (e.g., via media multitasking) as their cognitive resources diminish; however, this
view is challenged by studies demonstrating fluctuations (Ragan et al., 2014; Rosen et al., 2013) and
linear increases (Wammes et al., 2019) in media multitasking over the course of tasks requiring
sustained attention. An alternative explanation comes from the opportunity costs account of mental
effort (Kurzban et al., 2013), which posits that individuals are continually monitoring opportunity
costs — that is, the benefits of persisting with their current activity versus the potential benefits of
engaging in other tasks. Feelings of boredom (Struk et al., 2020) and a perception that the current
task is effortful are thought to signal rising opportunity costs, thereby motivating individuals to
engage their effort elsewhere (Kurzban et al., 2013). This shift in focus away from one’s current task
and towards other activities is thought to cause gradual degradations in attention and task

performance (Kurzban et al., 2013).

Critically, the opportunity costs account may explain the temporal variations in media
multitasking that have been observed in the literature. That is, individuals may multitask to alleviate

the negative states that accompany rising opportunity costs, such as boredom or the perceived

!'This chapter is based on work previously published in: Drody, A. C., Ralph, B. C., Danckert, J., & Smilek, D. (2024).
Do rising opportunity costs lead to increases in media multitasking over time?. Medza Psychology, 27(1), 135-160.
https://doi.org/10.1080/15213269.2023.2227562
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effortfulness of their current task. Opportunity costs are generally theorized to increase with time-
on-task, as prolonged task completion typically offers diminishing returns (Kurzban et al., 2013),
which would explain the previously observed temporal increases in media multitasking (Wammes et
al., 2019). However, there may be instances in which opportunity costs vary more dynamically over
time. For instance, the value one assigns to attending a lecture versus engaging in other activities
may vary from one moment to the next depending on numerous factors, such as one’s interest in
the content or the likelihood that the material will appear on a future test. Such fluctuations in
opportunity costs may underly some of the more complex patterns of media multitasking reported

in the literature (Ragan et al., 2014; Rosen et al., 2013).

The present study examined media multitasking from an opportunity costs perspective.
Specifically, it explored whether changes in media multitasking (as well as state boredom, effort and
performance, all variables relevant to the opportunity costs account) over the course of a sustained
attention task aligned with the patterns that would be expected from an opportunity costs
perspective. Importantly, effort was measured in terms of the amount participants reported devoting
to performing well on the primary task rather than the perceived effortfulness of the task itself. This
distinction is crucial, as one might expect different outcomes when observing changes in these two
types of effort ratings over time. According to the opportunity costs account, individuals should find
remaining attentive to their primary task zuereasingly effortful as the opportunity costs of completing
the task increase over time. At the same time, this account predicts that rising feelings of boredom
and increases in the perceived effortfulness of the task should lead individuals to engage in activities
other than the primary task, resulting in a progressive decrease in the amount of effort they report

devoting to performing well on the task.
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Changes in the above-mentioned variables (i.e., media multitasking, boredom, effort and
performance) were observed in the context of a 1-back task, as this task has previously been used in
studies of media multitasking (Drody et al., 2022; Ralph et al., 2019, 2020, 2021). The monotonous
nature of this task was expected to promote steady increases in perceived opportunity costs over
time rather than more variable patterns that could occur in response to content or feature changes in
other tasks (e.g., live lectures), allowing for more straightforward predictions. Participants completed
the 1-back in one of two conditions. In the Choice condition, they were given the opportunity to
respond to rising opportunity costs by playing a task-irrelevant video during the task (i.e., media
multitasking) using a method previously employed by Ralph and colleagues (2020). In the No-
Choice condition, participants were not given this option and instead completed the 1-back as a
single task. This meant that media multitasking could only be assessed in the Choice condition and
not in the No-Choice condition. In contrast, the other variables of interest were assessed in both
conditions. An advantage of this approach is that it allowed for a comparison of changes in these

variables over time when media multitasking was an option versus when it was not.

As per the opportunity costs account, several general trends were hypothesized. Specifically,
media multitasking in the Choice condition was expected to increase with time-on-task. Additionally,
regardless of condition, ratings of state boredom were hypothesized to increase with time-on-task,
while the amount of effort participants reported deploying to the task and task performance were
expected to decrease. Several differences across the Choice and No-Choice conditions were also
anticipated. It was expected that boredom would be higher or increase more sharply in the No-
Choice relative to the Choice condition, as participants in the Choice condition could attempt to
alleviate boredom by playing the optional video. It was also hypothesized that the amount of effort

participants reported deploying to the task would decrease more sharply in the Choice condition
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relative to the No-Choice condition, as an increasing tendency to engage with the video among
participants in the Choice condition should lead to a gradual diversion of effort away from the
primary task. Finally, task performance was predicted to decrease more steeply in the Choice
condition compared to the No-Choice condition. The rationale for this hypothesis was that
participants in the Choice condition should become more likely to attend to the optional video over

time, which should detract from performance on the 1-back.

2.2 Methods

2.2.1 Participants

A total of 302 undergraduate students (218 female, 81 male, 3 unknown) with an age range
of 16 to 58 years old (M, = 19.86, D, = 3.20) were recruited from an online human participant
pool (SONA) at the University of Waterloo and participated in exchange for course credit.
Participants completed the experiment online and accessed it through a link provided on SONA.
The experiment program randomly assigned participants to each condition, which resulted in slightly
uneven group sizes. There were 148 participants in the Choice condition and 154 participants in the
No-Choice condition. All participants provided informed consent prior to taking part in the

experiment.

2.2.2 Materials

2.2.2.1 1-back Task

The experiment was programmed using custom-built HTML, Javascript, CSS and PhP code.
The 1-back consisted of 486 trials, 18 of which were practice trials that were removed prior to
analysis of the data. On each trial of the 1-back, a black letter (B, F, K, H, M, Q, R, X or Z)
appeared in the center of the screen against a light grey background for 500 ms. A fixation cross
appeared for 2000 ms after each letter. Participants were instructed to press the spacebar when the
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current letter matched the letter presented in the previous trial. The experimental trials contained 78
target trials and 390 non-target trials. Target trials were randomly distributed throughout the task,
with the constraint that a target trial could not appear in sequence with another target trial (i.e., the
same letter could not appear on three trials in a row). Performance measures on the 1-back consisted
of proportion of hits (i.e., the proportion of responses to target trials) and proportion of false alarms

(i.e., the proportion of responses to non-target trials).

2.2.2.2 Thought Probes

While completing the 1-back, participants were interrupted on nine occasions and prompted
to respond to thought probes assessing their levels of state boredom and deployed effort just prior
to the appearance of the probes. The boredom probes asked participants to respond to the question
“How bored do you feel right now?”, using a slider ranging from 1 (not bored at all) to 100 (very
bored). The effort probes asked participants, “How much effort were you exerting to perform well
on this task?”. Participants also responded to the effort probes using a slider ranging from 1 (no
effort at all) to 100 (a lot of effort). Probes were presented pseudo-randomly and set to occur once
within sets of 52 trials. The minimum number of trials between probes in this sample was three, and
the maximum was 100. On average, probes were spaced 49.88 trials apart (§D = 21.93). Importantly,
the average number of trials between probes did not differ between those in the Choice (M = 48.45,

§D = 23.34) or No-Choice (M = 51.11, SD = 20.73) conditions, £132) = -0.70, p = .486.

2.2.2.3 Media Multitasking

Using a similar paradigm to that of Ralph and colleagues (2020), prior to completing the 1-
back, participants in the Choice condition were informed that they would be able to play an
optional, task-irrelevant video lecture while performing the task. The video was a TED talk by Keith

Barry entitled “Brain Magic”. The length of the video was made to correspond to the length of the
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1-back (approximately 20-minutes), and participants could turn the video on or off at any point
during the task by pressing the ‘t” key. If played, the video appeared in the center of the screen

directly above the 1-back stimuli (Figure 2.1).

Figure 2.1. Image of the 1-back in the Choice condition when the video was turned on (left) and when the
video was turned off or unavailable (i.e., in the No-Choice condition; right).

If participants switched the video off and then on again, the video would play from where it
left off. Each trial spent with the video on was counted as an instance of media multitasking.
Participants in the Choice condition received the following instructions regarding the video, which
were based on the instructions used by Ralph and colleagues (2020):

“While you complete the 1-back, you will also have the opportunity to watch a video. There

will be no test on the content of this video, and you are not required to watch it. However,

you may watch the video while you do the 1-back, if you wish. The video will be turned off

once you begin the task, but you may toggle the video on and off at your leisure, throughout

the task, using the 't' key (remember t for Toggle).”

Participants in the No-Choice condition did not receive instructions regarding the video.
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2.2.2.4 Post-Task Questions

The online design of this study raised the possibility that participants might have engaged in
activities unrelated to the experiment while participating in the study. To assess whether this was the
case and remove inattentive participants, the following question and response options (previously
employed by Drody et al., 2022) were presented immediately after participants completed the 1-
back:

“While completing this study, were you engaged in any media-related activities outside

of the contents of the experiment (e.g., attending to content in another browser,

listening to music or using a smartphone/tablet while completing the study)?
Yes.

No, but I was engaged in other media-unrelated activities while completing this

study.

No, I didn't engage in any activities outside of the contents of this study.”

Additionally, to detect and remove participants who did not understand the task instructions,
participants in the Choice condition were asked to respond “Yes” or “No” to the question, “Were
you aware that you could turn an optional video on or off during the experiment by pressing the 't
key?”. Finally, participants in the Choice condition were asked “Have you seen the video presented
during experimental task (the 1-back) beforer” and could respond either “Yes” or “No” (Ralph et
al., 2021). Because only 0.02% of participants in the Choice condition reported having previously
seen the video, responses to the question assessing participants’ familiarity with the video are not

included in any further analyses.
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2.2.2.5 Trait Boredom Proneness

Although explorations of boredom in the present study were primarily concerned with state
boredom rather than trait boredom proneness — that is, the tendency to experience boredom
frequently and intensely (Tam et al., 2021), the Short Boredom Proneness Scale (Struk et al., 2017)
was employed to explore a potential relation between this trait and media multitasking. The Short
Boredom Proneness Scale asks participants to rate the extent to which they agree with eight
questions (e.g., “I find it hard to entertain myself”) using a Likert scale with response options
ranging from 1 (strongly disagree) to 7 (strongly agree). Scores are calculated by summing
participants’ responses across each item. Thus, higher scores indicate higher levels of trait boredom
proneness. This scale has demonstrated good internal consistency in prior work («x = .88; Struk et al.,

2017) and showed good internal consistency in the current study (« = .87).

2.2.3 Procedure

After providing informed consent, participants completed the Short Boredom Proneness
Scale and were then randomly assigned to the Choice or No-Choice conditions. Participants
subsequently received instructions regarding the 1-back task and, for those in the Choice condition,
how to toggle the optional video. After completing the 1-back task, participants responded to the

post-task questions.

2.3 Results

2.3.1 Data Preprocessing

Prior to analyzing the data for this experiment, 135 participants who indicated having
engaged in activities outside the experimental context were removed. Responses to the question
assessing participants’ awareness that they could toggle the video were also examined. Fifty-four
participants reported being unaware that they could toggle the video; however, because some of
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these participants were already removed based on their responses to the question assessing media
multitasking with content outside the experimental context, this only resulted in the removal of an
additional 25 participants. Finally, to remain consistent with a prior media multitasking study that
employed similar methods (Ralph et al., 2021), participants with hit rates under 30% and false alarms
over 20% were removed. The rationale behind removing particularly poor performers is that
extremely low performance on the 1-back may be indicative of a failure to understand task
instructions or an unwillingness to follow them. The final sample used in data analysis consisted of
134 participants (37 male, 97 female) with an age range of 17 to 29 years old (M, = 19.71, §D,, =
2.03). There were 62 participants in the Choice condition and 72 participants in the No-Choice

condition.

2.3.2 Data Analysis Overview

The first analysis evaluated whether media multitasking increased over the course of the 1-
back by quantifying the percentage of participants in the Choice condition who media multitasked
with the video for each trial of the 1-back. To explore a potential relation between boredom
proneness and media multitasking, scores on the Short Boredom Proneness Scale were then
correlated with the total number of trials participants spent media multitasking. Next, changes in
participants’ ratings of state boredom and effort were examined as a function of Choice condition.
To explore these differences, participants’ responses to the boredom and effort probes were
submitted to two separate mixed factorial ANOVAs with choice condition (Choice or No-Choice)
as a between-participants factor and probe position (the nine probes presented throughout the 1-
back) as a within-participants factor. In all cases, where Mauchly’s assumption of sphericity was
violated, a Greenhouse-Geisser correction was applied to the degrees of freedom. Finally, changes in

participants’ performance over the course of the 1-back were analyzed by dividing trial data on the
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1-back into nine blocks of 52 trials to correspond to the nine windows in which the boredom and
effort probes appeared. Performance measures (i.e., proportion of hits and proportion of false
alarms) were then calculated for each block and submitted to three separate mixed factorial analyses
of variance (ANOVAs) with choice condition as a between-participants factor and block (the nine

blocks of the 1-back) as a within-participants factor.

2.3.3 Media Multitasking

In all, 59.68% of participants in the Choice condition played the optional video on at least
one trial of the 1-back. As shown in Figure 2.2A, participants became more likely to media multitask
as time on task increased, with 17.74% of participants in the Choice condition playing the video at
the start of the task and 37.10% of participants playing the video by the end of the task. On average,
participants played the video for 115 trials (Mdn = 4.50, skew = 1.11, kurtosis = -0.48). Due to the
skewed nature of the media multitasking data, a Spearman rank-order correlation was employed to
investigate the relation between trait boredom proneness and media multitasking. No significant

relation was observed, 7(60) = -.15, p = .239.

2.3.4 State Boredom

Mean ratings of state boredom as a function of probe position are shown in Figure 2.2B.
There was a significant main effect of condition, F(1, 132) = 7.74, p = .006, n,> = .06, such that
those in the Choice condition experienced less boredom relative to those in the No-Choice
condition. There was also a main effect of probe position, F(2.86, 377.12) = 65.20, p < .001, n,* =
.33, with boredom increasing steadily over time. No interaction was found between condition and

probe position, F(2.86, 377.12) = 1.54, p = .207, n," = .01.
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2.3.5 Effort

Mean ratings of effort based on probe position are illustrated in Figure 2.2C. There was no
main effect of condition, F(1, 132) = 0.05, p = .817, n,> < .01; however there was a significant main
effect of probe position, F(3.75, 471.52) = 25.15, p < .001, n,” = .16, as well as a significant
interaction between condition and probe position, F(3.75, 471.52) = 2.70, p = .036, n," = .02.
Participants in the Choice condition experienced a shallower decrease in effort over time compared

to those in the No-Choice condition.
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Figure 2.2. (A) Line graph depicting the percentage of participants who played the video (i.e., media
multitasked) on each trial of the 1-back. (B) Mean (+SE) ratings of state boredom as a function of probe
position and Choice condition. (C) Mean (+SE) ratings of effort as a function of probe position and
Choice condition.
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2.3.6 1-back Performance

2.3.6.1 Proportion of Hits

Proportions of hits for each block of the 1-back are presented in Figure 2.3A. There was no
main effect of condition, F(1, 132) = 0.30, p = .588, ,” < .01. There was, however, a significant
main effect of block, F(5.27, 695.18) = 14.78, p < .001, n,> = .10, such that proportion of hits
decreased over time. No significant interaction was observed between condition and block, F(5.27,

695.18) = 1.71, p = 126, 1,> = .01.

2.3.6.2 Proportion of False Alarms

Proportion of false alarms for participants in each condition are presented in Figure 2.3B.
There were no main effects of condition, F(1, 132) = 0.51, p = .477, n,> < .01, or block, F(3.69,
487.01) = 1.81, p = .131, n,> = .01, and there was no significant interaction between condition and

block, F(3.69, 487.01) = 1.66, p = 163, n,* = .01.
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Figure 2.3. (A) Graph showing mean (£SE) proportion of hits for participants in the Choice and No-Choice
conditions for each block of the 1-back. (B) Mean (£SE) proportion of false alarms as a function of block
and Choice condition.
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2.3.7 Exploratory Analyses

Recall that analysis of responses to the post-task question revealed that nearly half of the
initial sample reported having engaged in tasks unrelated to the experiment while completing the
study. This finding offered a unique opportunity to study real-world, ecologically valid, instances of
media multitasking and their relation to subjective ratings of state boredom and effort, as well as task
performance. The following analyses investigated changes in these variables over time based on
whether participants engaged in more naturally occurring, unspecified forms of media multitasking
while completing the experiment (i.e., whether they indicated that they were completing media-
related tasks alongside the experiment; Extra-Experimental MMT condition; » = 94), or whether
they did not media multitask during the study, either by playing the task-irrelevant video or by
engaging in tasks unrelated to the experiment (No MMT condition; » = 167). Importantly, this
grouping was independent of the conditions (i.e., Choice vs. No-Choice) to which participants were

originally assigned.

2.3.7.1 Data Preprocessing

For the sake of consistency, the same performance filters applied to the dataset used for the
main analyses (i.e., hit rates over 30% and false alarm rates under 20%) were applied to the present
dataset. After removing participants with particularly poor performance on the 1-back, 71
participants remained in the Extra-Experimental MMT condition, and 142 participants remained in

the No MMT condition.

2.3.7.2 Extra-Experimental Media Multitasking and Boredom
Mean ratings of state boredom for those in the Extra-Experimental MMT and No MMT
conditions are shown in Figure 2.4A. Results of a mixed factorial ANOVA with condition (Extra-

Experimental MMT or No MMT) as a between-participants factor and probe position as a within-
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participants factor indicated that there was a significant main effect of condition, F(1, 211) = 9.90, p
=.002, 0> = .05, such that those in the Extra-Experimental MMT condition reported higher levels
of boredom compared to those in the No MMT condition. There was also a main effect of probe
position, F(3.52, 741.68) = 86.32, p < .001, n,> = .29, with boredom increasing steadily over time.
There was no interaction between condition and probe position, F(3.52, 741.68) = 0.89, p = .459, ,”

=.00.

Levels of trait boredom proneness were also compared between those who did and did not
report engaging in extra-experimental media multitasking. Scores for one participant, who did not
respond to all items on the Short Boredom Proneness Scale, are not included in the present analysis.
Results of an independent-samples ~test revealed that trait boredom proneness scores did not differ
between those in the Extra-Experimental MMT (M = 29.65, D = 9.61) and No MMT conditions

(M = 27.50, SD = 9.11), £210) = 1.59, p = .114, d = .23.

2.3.7.3 Extra-Experimental Media Multitasking and Effort

Mean ratings of effort for those in the Extra-Experimental MMT and No MMT groups are
shown in Figure 2.4B. Responses to the effort probes were entered into a mixed factorial ANOVA
with condition as a between-participants factor and probe position as a within-participants factor.
There was a main effect of condition, F(1, 211) = 4.92, p = .028, n,” = .02, as well as a main effect of
probe position, F(3.76, 793.76) = 68.55, p < .001, n," = .25. There was also a significant interaction
between condition and probe position, F(3.76, 793.76) = 3.30, p = .012, n,” = .02. Multiple
comparisons adjusted using Tukey’s HSD revealed that, relative to those in the No MMT condition,
participants in the Extra-Experimental MMT condition reported expending less effort from the fifth

probe until the end of the task (ps < .05).
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Figure 2.4. Mean (+SE) ratings of (A) state boredom and (B) effort for participants in the Extra-
Experimental MMT and No MMT conditions as a function of probe position.

2.3.7.4 Extra-Experimental Media Multitasking and Proportion of Hits

Proportion of hits for those in the Extra-Experimental MMT and No MMT conditions are
presented in Figure 2.5A. Proportion of hits were submitted to a mixed factorial ANOVA with
condition as a between-participants factor and block as a within-participants factor. Results revealed
a significant main effect of condition, F(1, 211) = 11.47, p < .001, ,> = .05, a main effect of probe
position, F(5.33, 1124.57) = 43.91, p < .001, n,” = .17, and a significant interaction between
condition and block, F(5.33, 1124.57) = 6.93, p < .001, n,* = .03. Multiple comparisons adjusted
using Tukey’s HSD indicated that, compared to those in the No MMT condition, proportion of hits
were significantly lower among those in the Extra-Experimental MMT condition from the fourth

block until the end of the task (ps < .05).
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2.3.7.5 Extra-Experimental Media Multitasking and Proportion of False Alarms

Proportion of false alarms for those in the Extra-Experimental MMT and No MMT
conditions can be found in Figure 2.5B. Results of a mixed factorial ANOVA with condition as a
between-participants factor and block as a within-participants factor revealed that there were no
main effects of condition, F(1, 211) = 0.84, p = .362, ,” = .00, or block, F(3.46, 730.82) = 2.29, p =
068, 1,> = .01. Further, there was no interaction between condition and block, F(3.46, 730.82) =

0.58, » = .650, n,2 = .00.
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Figure 2.5. Graph showing (A) mean (£SE) proportion of hits for participants in the Extra-Experimental
MMT and No MMT conditions for each block of the 1-back. (B) Mean (£SE) proportion of false alarms for
participants in the Extra-Experimental MMT and No MMT conditions for each block of the 1-back.

2.4 Discussion

The observed patterns of media multitasking, state boredom, effort and performance largely
aligned with the predictions of the opportunity costs account. That is, media multitasking and state
boredom both increased, while effort decreased over the course of the 1-back task. Additionally, and

congruous with prior findings (e.g., Grier et al., 2003; Pattyn et al., 2008; Warm et al., 2008), there
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was a decrement in performance over time, with proportion of hits decreasing over successive
blocks of the task. The only performance measure that did not show a decrement over time was
false alarms; however, given that the proportion of false alarms was extremely low and the
proportion of hits remained relatively high in both conditions, this finding can likely be attributed to
the task being too easy, leading to floor effects for false alarms. When examining differences across
Choice conditions, state boredom was found to be lower in the Choice relative to the No-Choice
condition. This finding aligns with the predictions of the opportunity costs account as well as prior
work (Struk et al., 2020; Tam & Inzlicht, 2024) by showing that individuals are more bored under
conditions in which they are not given the option to alleviate the negative feelings that accompany

rising opportunity costs.

When observing changes in effort as a function of the Choice condition however, results ran
contrary to hypotheses. Although the difference across conditions was small, self-reported effort
devoted to the task declined more rapidly among those in the No-Choice condition compared to
those in the Choice condition. It is possible that this unanticipated finding arose due to differences
in each group’s experience of the 1-back task. That is, because participants in the No-Choice
condition reported experiencing higher levels of state boredom than those in the Choice condition,
they may have felt less inclined to devote effort to the task and therefore exhibited steeper decreases
in effort over time. Another possibility is that both groups diverted similar levels of effort away
from the 1-back task but did so in different ways. In the No-Choice condition, this diversion of
effort may have occurred primarily through extra-experimental media multitasking, whereas in the
Choice condition, it may have involved a mixture of playing the optional video and engaging in
other media-related activities. Another surprising outcome in the present study was that 1-back

performance did not differ as a function of group. There may be a number of explanations for this
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unexpected result. First, as previously alluded to, the low proportion of false alarms and high
proportion of hits throughout the 1-back task suggest that the task itself may have been too easy.
Second, rates of media multitasking during the experiment were low among those in the Choice
condition and may not have been sufficient to affect performance on the 1-back. Both factors could

have prevented the detection of any group differences in performance.

Patterns of effort and performance more closely aligned with the hypotheses when
examining exploratory analyses comparing participants who engaged in extra-experimental media
multitasking to those who refrained from multitasking of any kind. Compared to those in the No
MMT condition, participants in the Extra-Experimental MMT condition reported lower levels of
effort which decreased more steeply over time. In terms of performance, they also showed sharper
declines in proportion of hits over time, suggesting that engagement in this more personally relevant
form of media multitasking led to substantial performance costs. These findings provide evidence
for the notion that, as the opportunity costs of completing a task increase over time, attention begins
to shift toward alternative activities, leading to a withdrawal of effort from the task and reduced task
performance. Further consistent with this opportunity cost perspective, participants in the Extra-
Experimental MMT condition reported higher levels of boredom throughout the 1-back task,
suggesting that extra-experimental media multitasking may have been driven, at least in part, by

heightened state boredom.

In sum, the patterns of media multitasking, state boredom, effort and performance in the
present study largely support the view that rising opportunity costs drive increases in media
multitasking over time, although further research may be necessary to clarify the factors undetlying
the observed patterns of effort. Findings from this study also contribute to the growing body of

work highlighting the prevalence of off-task activities during online studies (Drody et al., 2023;
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Necka et al., 2016; Zwarun & Hall, 2014) and emphasize the importance of examining or accounting
for these behaviours when conducting research online. Indeed, responses on the self-report
measures, as well as task performance, differed based on whether participants engaged in extra-
experimental media multitasking. Interestingly, the observed differences continued to align with

outcomes that might be expected from an opportunity costs perspective.
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Chapter 3: Inattention over time-on-task: The role of motivation in mitigating temporal

increases in media multitasking®
3.1 Introduction

The studies presented in the current chapter aimed to extend the work presented in Chapter
2 by exploring whether manipulating a variable relevant to the opportunity costs account mitigates
temporal increases in media multitasking. The variable of interest was motivation, as manipulating
motivation should directly affect the value individuals assign to attending to their current task versus
alternative tasks. Ralph and colleagues (2021) previously examined the influence of motivation on
media multitasking by having participants complete the 1-back media multitasking paradigm in one
of two conditions: one in which they received standard task instructions and another in which they
received motivating instructions informing them that they could leave the experimental session early
if they performed sufficiently well on the task. The authors found that participants who received the
motivating instructions media multitasked significantly less than those given standard instructions.
These results suggest that increasing individuals’ motivation to perform well on a primary task
reduces rates of media multitasking; however, no studies have examined how the effect of increasing

motivation on media multitasking unfolds over time.

Exploring this issue is necessary when approaching media multitasking from an opportunity
costs perspective (Kurzban et al., 2013), as this account largely makes predictions about changes that
occur with time-on-task. Moreover, manipulating motivation could influence how media
multitasking evolves over time in a variety of possible ways. From an opportunity costs perspective,

increasing motivation might be expected to slow or even eliminate the increases in media

2 The work presented in this chapter is based on research previously published in: Drody, A. C., Pereira, E. J., Danckert,
J., & Smilek, D. (2025). Inattention over time-on-task: The role of motivation in mitigating temporal increases in media
multitasking. Frontiers in Cognition, 4, 1547295.
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multitasking and accompanying decreases in performance that occur over time, presumably in
response to rising opportunity costs. However, other outcomes are possible. For example,
manipulating motivation might only lead to short-lived effects on media multitasking, consistent
with prior work demonstrating that the effects of mood inductions often do not persist for longer
than approximately 5 minutes (Drody et al., 2022; Gillies & Dozois, 2021; Hunter & Eastwood,
2018; Kuijsters et al., 2016; Monno et al., 2024). This could lead to differences in aggregate levels of
media multitasking between groups but may call into question the utility of such interventions.
These different possible outcomes highlight the importance of examining how increasing motivation
influences changes in media multitasking over time beyond only examining its effect on aggregate

levels of media multitasking.

The first study presented in this chapter reanalyzed data from Ralph and colleagues' (2021)
Experiment 1 to elucidate how increasing motivation influenced participants’ media multitasking
behaviours over the course of an experiment. The second study employed the same motivation
manipulation but extended this work by incorporating thought probes to assess motivation
throughout the primary task. If motivation and media multitasking co-vary over time, this would

provide further support for a role of motivation in media multitasking.

Certain general trends were expected in the present studies. First, it was hypothesized that
media multitasking would increase, and that performance would decline, with time-on-task in both
studies. Additionally, it was anticipated that motivation would decrease over the course of the task in
Study 3.2. Differences between the groups who received standard versus motivating task
instructions were also hypothesized. Specifically, participants who received the motivating
instructions were expected to begin the task with higher levels of motivation and experience more

gradual declines in motivation over time compared to those who received the standard instructions.
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It was further anticipated that participants who received the motivating instructions would show
more gradual increases in media multitasking as well as more gradual decreases in task performance

over time compared to those who received the standard instructions.

3.3 Study 3.1

This study re-analyzed data from Ralph and colleagues' (2021) Experiment 1 to investigate
how increasing participants’ motivation influenced their media multitasking behaviours over the
course of the task. Presented first is a brief overview of Ralph and colleagues' (2021) methods and
data preprocessing procedures, followed by a summary of their original analyses relevant to the
current research question. Finally, changes in media multitasking over time are examined as a

function of whether participants received the motivating or standard task instructions.

3.2.1 Materials and Methods

3.2.1.1 Participants

Ralph and colleagues (2021) collected a total of 166 participants, aged 17 to 35 years old (M.,
=19.43; §D,, = 2.47), from a SONA undergraduate participant pool at the University of Waterloo
between the Fall 2017 and Winter 2018 semesters. Participants were tested in the laboratory in
groups of 1 to 5 and received course credit in exchange for their participation. Prior to data
preprocessing, the Control condition included 84 participants, while the Motivated condition

included 82 participants.

3.2.1.2 Experimental Task and Motivation Manipulation

The 1-back paradigm was nearly identical to the paradigm described in Chapter 2, except that
in this task, the stimuli were white and appeared on a black background. Importantly, before
completing the 1-back task, participants in Ralph and colleagues' (2021) study were randomly
assigned to either a Control or Motivated condition. In the Control condition, participants received
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standard 1-back instructions, while in the Motivated condition, they received the following
instructions informing them that they could leave the experimental session early if they performed

sufficiently well on the task:

“Before you begin, there is one more thing you should know.

That is, as you know, this is a one-hour long study. However, depending on how well you do on
the task, you may be able to leave about halfway through the task while still earning the full

credit.

To determine whether you get to leave early, during the task, the computer will monitor your
performance on the task. After about 20 min, the task will temporarily stop, and the computer
will compute your overall performance on the task up until that point, and then you will be
notified if you have achieved a high enough level of performance to be let out of the study early
while still receiving the full participation credit. If you do not achieve a high enough level of
performance on the task, then you will have to complete the task for an additional 20 min, for a

total time of nearly 1 h, as initially stated on SONA.

One thing that is very important to note is that your decision to watch the video WILL NOT be

considered when the computer analyzes your performance on the task.

Do you have any questions?”

In reality, the study length was identical across conditions, such that participants in both

groups only completed 20 minutes of the 1-back task.

3.2.1.3 Self-Reported Motivation Questions

A question previously employed by Seli and colleagues (2019) was used to probe
motivation immediately after participants received the standard or motivating task instructions
as well as after they completed the 1-back task. Participants were asked, “How motivated
[are/were] you to do well on the primary task?” and responded on a Likert scale with response

options ranging from 1 (not motivated at all) to 7 (very motivated).
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3.2.1.4 Familiarity with the Video

Participants’ familiarity with the video was assessed using the same question as in Chapter 2.

3.2.2 Results

3.2.2.1 Data Preprocessing

Data preprocessing procedures remained the same as those reported by Ralph and
colleagues (2021). That is, prior to data analysis, participants with less than 30% hits or greater
than 20% false alarms were removed from the dataset, as exceptionally poor performance on
the 1-back raises concerns about whether participants understood the task instructions or
were simply unwilling to comply with them. After removing nine participants who met these
criteria, the sample consisted of 157 participants (44 male, 112 female, 1 non-binary) with an
age range of 17 to 35 (M, = 19.50, D, = 2.51). There were 78 participants in the Control

condition and 79 in the Motivated condition.
3.2.2.2 Impact of Manipulation on Motivation

Changes in motivation from the start to the end of the task are illustrated in Figure
3.1. Results of a mixed factorial ANOVA with condition (Motivated versus Control) as a
between-participants factor and time (pre- versus post-task) as a within-participants factor
indicated that there was a main effect of condition, F(1, 155) = 15.86, p < .001, n,>= .09, with
participants in the Motivated condition reporting higher levels of motivation than participants
in the Control condition. There was also a main effect of time, F(1, 155) = 9.21, p = .003, 1,
= .00, such that participants were more motivated at the start of the task compared to the end
of the task. There was no significant interaction between condition and time, F(1, 155) = 1.35,

= 247,71, = OL.
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Figure 3.1. Graph depicting mean (£SE) levels of motivation before and after participants completed the 1-
back task.

3.2.2.3 Impact of Motivation on Media Multitasking

To examine changes in media multitasking over the course of the 1-back in this
reanalysis, the task was divided into nine blocks of 52 trials, and the sum of the trials
participants spent with the video on was calculated for each block. A Generalized Linear
Mixed Model (GLMM) was then employed to determine whether patterns of media
multitasking throughout the 1-back varied across blocks and motivation conditions. The
GLMM was specifically chosen for two reasons. First, the media multitasking data were highly
positively skewed (Figure 3.2). While the majority of participants played the video at some
point during the study, 36% of participants in the Control condition never played the video
whereas a higher percentage (46%) of participants in the Motivated condition chose not to
play the video. Second, it was anticipated that participants’ likelihood of playing the video in a

given block would be heavily influenced by whether they had done so in previous blocks. That
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is, levels of media multitasking were likely to be correlated across blocks. The GLMM
addressed these issues by specifying a non-normal distribution for the outcome variable (total
trials spent media multitasking) and allowing changes in media multitasking over the nine
blocks to vary across participants. In the present model, condition (with the Control condition
as the reference group) and block (standardized to improve model convergence) were included
as fixed effects. The intercept and slope for block were allowed to vary across participants,

and a Poisson distribution was specified for the skewed outcome variable.

As shown in Table 3.1, results of the GLMM revealed that, while there was no effect
of condition or block on media multitasking, there was a significant interaction between these
factors, indicating that participants in the Motivated condition showed more gradual increases
in media multitasking over time compared to participants in the Control condition (Figure

3.2).

Table 3.1.

GLMM Predicting Changes in Media Multitasking Based on Block and Condition

Fixed Effects Estimate SE Z P
Intercept -0.45 0.62 -0.72 469
Condition -1.39 0.85 -1.63 104
(Motivated Group)

Block -0.24 0.20 -1.20 231
Block*Condition -0.46 0.21 -2.17 .030

Note. N = 157. Coefficients for the effect of condition are shown for the Motivated condition (Control is
the reference group). P-values are based on Wald g-tests comparing estimates against zero.
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Figure 3.2. Scatterplots depicting changes in media multitasking over successive blocks of the 1-back for
participants in the Control condition (left) and Motivated condition (right). Data points are jittered to increase
their visibility. Regression lines are fitted to the data and shading represents 95% confidence intervals.

3.2.2.4 Changes in Task Performance Over Time

To assess how performance changed over the course of the 1-back, proportion of hits and false
alarms were computed for each of the nine blocks of 52 trials in the 1-back task. These data are
shown in Figure 3.3. Two mixed factorial ANOVAs were then conducted with condition as a
between-participants factor, block as a within-participants factor, and either proportion of hits or
proportion of false alarms as the dependent variable. Mauchly’s tests indicated that the assumption
of sphericity was violated for both proportion of hits (W= 0.27, p < .001) and proportion of false
alarms (W= 0.00, p < .001); therefore, results are presented after applying a Greenhouse-Geisser

Corfectioﬂ (5 proportion hits = 069, E proportion fulse alarms = 028)

For the proportion of hits, there was a main effect of condition, F(1, 155) = 10.81, p < .001, n,’
= 0.07, with participants in the Control condition displaying a lower proportion of hits than

participants in the Motivated condition. There was also a main effect of block, F(5.55, 860.04) =
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12.23, p < .001, n,” = .07, indicating that the proportion of hits declined over time-on-task.
Additionally, there was a significant interaction between condition and block, F(5.55, 860.04) = 3.24,
p = .005, n," = .02, such that participants in the Motivated condition displayed more gradual declines

in performance over time than participants in the Control condition.

For the proportion of false alarms, there was no main effect of condition, F(1, 155) = 0.39, p =
535, n,° < .01, or Block, F(2.26, 349.84) = 2.18, p = .108, n,> = .01, nor was there a significant

interaction between condition and block, F(2.26, 349.84) = 0.21, p = .834, n,” < .01.
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Figure 3.3. Line graphs depicting mean (SE) proportion of hits (A) and false alarms (B) over successive
blocks of the 1-back task as a function of condition.

3.2.3 Discussion

As hypothesized, temporal increases in media multitasking were attenuated for participants
in the Motivated condition compared to those in the Control condition. Moreover, consistent with
the notion that media multitasking negatively impacts task performance, decreases in performance

over time were more gradual in the Motivated condition relative to the Control condition. These
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findings suggest that increasing participants’ motivation to complete a task can help them dela
gs sugg gp p p p y

engaging in other activities like media multitasking for longer than they otherwise would.

3.2 Study 3.2

Study 3.2 aimed to replicate and extend the findings from Study 3.1 by critically assessing in-
the-moment changes in motivation throughout the 1-back task to understand how manipulating
motivation impacts not only media multitasking and performance, but also self-reported levels of
motivation over time-on-task. In addition to including in-the-moment assessments of motivation,
for exploratory purposes, this study included questions assessing participants’ experiences of the 1-
back task. Specifically, participants’ interest in and enjoyment of the 1-back were examined because
these experiences may play a role in individuals’ intrinsic motivation to complete a task. To gain a
deeper understanding of the effect of the motivation manipulation, this study also asked participants
in the Motivated group how motivated they were to complete the task, given the motivating

instructions.

3.3.1 Materials and Methods

3.3.1.1 Participants

A total of 428 participants (1 agender, 6 genderqueer, 76 men, 339 women, 6 no answer
provided) were recruited from the SONA online participant pool at the University of Waterloo. Two
hundred and eighteen participants were assigned to the Motivated condition, and 210 participants
were assigned to the Control condition. Participants were provided a link to the study website and
completed the study online in exchange for course credit. Based on responses from the 414
participants who provided information regarding their age, the sample ranged between 17 and 44

years of age (M, = 20.04; D, = 3.30).
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3.3.1.2 Experimental Task and Motivation Manipulation
The 1-back media multitasking paradigm and motivation manipulation were identical to

those employed by Ralph and colleagues (2021).

3.3.1.3 Self-Reported Motivation Questions

Motivation was assessed before and after the 1-back task as well as on nine occasions
throughout the 1-back using similar questions to those employed by Ralph and colleagues (2021).
Specifically, patticipants were asked “How motivated [are/were] you to do well on the (1-back)
task?”. Responses were provided using a 1 (not at all motivated) to 7 (very motivated) Likert scale.
Motivation probes administered during the 1-back were pseudo-randomly positioned and set to

occur once within each block of 52 trials.

3.3.1.4 Motivation-related Experiences

Three post-task questions queried several experiences that were deemed to be relevant to
participants’ feelings of motivation during the study. To assess their enjoyment of the 1-back task,
participants were asked, “How much did you enjoy completing the 1-back task?”’. Response options
for this question ranged from 1 (I did not enjoy it at all) to 7 (I enjoyed it very much). Participants’
level of interest in the task was assessed using the question, “How interesting was it to complete the
1-back task?”, with response options ranging from 1 (not at all interesting) to 7 (very interesting).
Finally, to further understand the impact of the motivation manipulation, participants in the
Motivated condition were asked, “How motivated were you to do well on the 1-back task, given that
you were allowed to leave early?”. Response options ranged from 1 (not at all motivated) to 7 (very

motivated).
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3.3.1.5 Post-Task Multitasking Questions

As this study was conducted online without researcher supervision, it was possible for
participants to engage in activities outside the experimental context (i.e., beyond the 1-back task or
optional video). Therefore, a post-task question similar to the one employed in Chapter 2 was used
to assess the extent of such behaviour. Specifically, participants were asked, “Were you engaged in
any tasks other than those related to the experiment?” and could select either “Yes” or “No.” They
were then asked, “If so, did any of these activities involve the use of multimedia devices (e.g.,
smartphones, laptops, tablets, etc.)?”, with response options of “Yes,” “No,” or “Not applicable - 1

was completely on task the entire time.”

For the purposes of the present analyses and for consistency across Studies 3.1 and 3.2,
participants who indicated that they engaged in activities outside the experimental context were not
removed. However, because it is possible that the pattern of effects could be impacted by
individuals who engaged in alternate, and possibly more personally relevant, forms of media
multitasking outside of the study context, for the sake of completion, included within Appendix A
are the following analyses, conducted: (1) when excluding participants who engaged in tasks outside
of the experimental context (i.e., who responded “Yes” to the first question), and (2) when including
only participants who engaged in tasks outside of the experiment. Summaries of these findings are

also described in brief below”.

3 It should be noted that the method used to compare results for participants who did and did not media multitask with
activities outside the experimental context differs from the method used in Chapter 2. Whereas Chapter 2 examined
differences between participants who reported engaging with media-related activities during the study and those who did
not engage in multitasking of any kind (i.e., with the optional video or activities outside the experimental context), the
present study compares participants who reported engaging in any outside activities (media-related or -unrelated) to
those who reported only attending to the experimental content. These differences across chapters were maintained to
ensure consistency with the results reported in the published article; however, results of Study 3.2 after applying the
methods used in Chapter 2 can be found in Appendix B.
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3.3.1.6 Familiarity with the Video

As in Ralph and colleagues' (2021) study, participants’ familiarity with the optional video was
assessed using the question, “Have you seen the video used in this experiment before?”. Participants
could respond with “Yes”, “No” or “Not applicable — I didn’t watch the video”. Since only two
participants in each condition reported having previously seen the video, responses to this question

were not used for data filtering purposes and are not included in subsequent analyses.

3.3.2 Results

3.3.2.1 Data Preprocessing

To remain consistent with the data preprocessing methods employed in Ralph and
colleagues' (2021) study as well as the previous chapter, participants with less than 30% hits and
greater than 20% false alarms were removed prior to analysis of the data. Following data removal,
the sample consisted of 284 participants (1 agender, 5 genderqueer, 45 men, 231 women, 2 no
answer). There were 154 participants in the Motivated condition and 130 participants in the Control
condition. Based on the 279 responses to the age question, the final sample ranged from 17 to 44

years old (M, = 20.00, SD,,. = 3.40).

3.3.2.2 Impact of Manipulation on Motivation

Although both conditions started the task with similar levels of motivation, ratings of
motivation during and following completion of the task differed across conditions (Figure 3.4). As
in Study 3.1, pre- and post-task ratings of motivation were compared across conditions using a
mixed factorial ANOVA with condition (Motivated or Control) as a between-participants factor and
time (pre- or post-task) as a within-participants factor. No difference was found across conditions,
F(1,282) = 3.26, p = .072, 0" = 0.01. There was, however, a main effect of time, F(1, 282) = 237.88,

» <.001, n,” = 0.46, with motivation levels decreasing from the start to the end of the task (Figure
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3.4A). The interaction between condition and time did not reach significance, F(1, 282) = 3.78, p =

053, n,2= 0.01.

Next, changes in motivation over the course of the 1-back task were examined using a mixed
factorial ANOVA with condition as a between-participants factor and block (corresponding to the
nine probes in the 1-back) as a within-participants factor. Two participants with missing responses
on one or more of the probes were removed from this analysis. Mauchly’s test indicated that the
assumption of sphericity was violated (W = 0.04, p < .001); therefore, a Greenhouse-Geisser
correction was applied (¢ = 0.46). There was a significant main effect of condition, F(1, 270) =
10.60, p = .001, 0, = 0.04, indicating that participants in the Motivated condition were overall more
motivated than those in the Control condition. There was also a main effect of block, F(3.71,
1001.49) = 138.13, p < .001, n,> = 0.34, with motivation decreasing over the course of the task.
Additionally, there was an interaction between condition and block, F(3.71, 1001.49) = 3.64, p =
007, n,> = 0.01, such that participants in the Motivated condition began the task with similar levels

of motivation as those in the Control condition, but showed slower declines in motivation over time

(Figure 3.4B).
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Figure 3.4. Graphs depicting mean (+SE) levels of motivation before and after the 1-back (A) as well as over
successive blocks of the 1-back (B) as a function of condition.
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3.3.2.3 Impact of Motivation Manipulation on Media Multitasking

As in Study 3.1, to examine changes in media multitasking over the course of the 1-back
task, the task was divided into nine blocks of 52 trials. The total number of trials during which
participants engaged in media multitasking was calculated for each block. Changes in media
multitasking as a function of time and condition were assessed using a GLMM, with condition
(Control as the reference group) and block (standardized) as fixed effects, and intercepts and slopes
that were allowed to vary randomly by participant and block. A Poisson distribution was specified
for the outcome variable (media multitasking). Results of the GLMM are shown in Table 3.2. While
there was no main effect of block, there was a main effect of condition. Importantly, this effect was
qualified by an interaction between condition and block, indicating that increases in media
multitasking over time were more gradual for those in the Motivated condition compared to those in

the Control condition (Figure 3.5).

Table 3.2.

GLMM Results With Block, Condition and Their Interaction Predicting Media Multitasking

Fixed Effects Estimate SE g P
Intercept -0.20 0.41 -0.49 .626
Condition -2.34 0.57 -4.11 <.001
(Motivated Group)

Block 0.03 0.13 0.21 .832
Block*Condition -0.34 0.16 -2.09 .037

Note. Coefficients for the effect of condition are shown for the Motivated condition (Control is the reference
group). P-values are based on Wald z-tests comparing estimates against zero. N = 284.
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Figure 3.5. Scatterplots illustrating changes in media multitasking over successive blocks of the 1-back for
those in the Control condition (left) and Motivated condition (right). Data points are jittered to increase their
visibility. Regression lines are fitted to the data and shading represents 95% confidence intervals.

3.3.2.4 Changes in Task Performance Over Time

As in Study 3.1, the proportion of hits and false alarms were calculated for each of the nine
blocks of the 1-back (Figure 3.6), and changes in performance over time were evaluated using mixed
factorial ANOVAs with either proportion of hits or proportion of false alarms as the dependent
variable, condition as a between-participants factor and block as a within-participants factor.
Mauchly’s tests indicated that the assumption of sphericity was violated for the ANOVAs for both
the proportion of hits ("= 0.55, p < .001) and the proportion of false alarms (I = 0.67, p < .001).

Results are therefore presented using Greenhouse-Geisser estimates of spheticity (& prporion sis = 0.50, &

proportion false alarms = 0-91)-

Concerning the proportion of hits, there was a main effect of condition, F(1, 282) = 10.72, p
=.001, 0, = .04, indicating that hit rates were higher in the Motivated condition compared to the

Control condition. Additionally, there was a main effect of block, F(4.43, 1249.87) = 60.05, p < .001,
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ny° = .18, such that the proportion of hits declined over time. A significant interaction between
condition and block was also observed, F(4.43, 1249.87) = 5.77, p < .001, n," = .02, revealing that
proportion of hits decreased more gradually over time in the Motivated condition compared to the

Control condition.

As in Study 3.1, the proportion of false alarms were at floor and showed no main effect of
condition, F(1, 282) = 0.71, p = .399, n,” < .01, or block, F(7.26, 2048.41) = 0.83, p = .565, ," < .01,

was found. There was no interaction between condition and block, F(7.26, 2048.41) = 0.61, p =

753, npz < .01.
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Figure 3.6. Line graphs depicting mean (+SE) proportion of hits (A) and proportion of false alarms (B) over
successive blocks of the 1-back for participants in the Motivated and Control conditions.

3.3.2.5 Motivation-related Experiences

Participants in the Motivated (M = 2.68, SD = 1.48) and Control (M = 2.64, §D = 1.53)
conditions did not differ in terms of their enjoyment of the 1-back, A282) = 0.24, p = .809, 4 = .03
or how interesting they found the task, A282) = 0.34, p = .731, d = .04 (Musotirared = 2.38, SDtutivated =

1.52; Mcoya= 2.45, SD o= 1.57). Overall, participants in the Motivated condition reported that
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they were motivated by the instructions informing them that they could leave the task early, scoring
near the midpoint (M = 5.29, §D = 1.79) on the 7-point Likert scale, where 1 represented “not at all

motivated” and 7 represented “very motivated”.

3.3.2.6 Post-Task Multitasking Questions

Of the 282 participants who provided complete responses to the question assessing whether
they had engaged in tasks other than those provided within the experimental context, 57 participants
in the Control condition (approximately 45%) and 56 participants in the Motivated condition (36%0)
responded “Yes”. Responses to this question did not differ across conditions, X*(1) = 1.62, p =
.204. Based on the 282 participants who provided complete responses as to whether these activities
involved the use of multimedia devices, 44 participants in the Control condition (34%) and 48
participants in the Motivated condition (31%) responded “Yes”. Once again, responses did not

differ across conditions, X*(2) = 4.94, p = .085.

When re-analyzing the data after excluding participants who engaged in activities outside the
experimental context (IN = 169, 71 Control, 98 Motivated), and when re-analysing the data for
participants who reported engaging in other activities during the experiment (IN = 113, 57 Control,
56 Motivated; Appendix A), results were similar. Patterns for these subgroups resembled the
patterns observed in the full sample, although certain effects did not reach significance. Differences
between conditions were particularly small in the subsample who reported engaging in tasks other
than those related to the experiment. The results of these analyses are described in greater detail

within Appendix A.

3.3.3 Discussion

Despite participants in both conditions frequently reporting engaging in activities outside the

experimental context, results largely resembled those of Study 3.1. That is, participants in the
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Motivated condition showed more gradual increases in media multitasking as well as slower
reductions in performance over time compared to those in the Control condition. While both
conditions began the study with similar levels of motivation, those in the Motivated condition
showed slower declines in motivation over time. Moreover, participants in the Motivated condition
reported being specifically motivated by the possibility of leaving the experiment eatly, although
their interest in and enjoyment of the 1-back did not differ from participants in the Control
condition. These results largely align with the view that temporal changes in motivation are related
to changes in media multitasking over time. Furthermore, they suggest that minimizing decreases in
motivation over time may be an effective strategy for mitigating temporal increases in media

multitasking and accompanying performance declines.

3.4 General Discussion

The re-analysis and original study in the current chapter examined the impact of motivation
on media multitasking over time-on-task. Media multitasking was found to increase with time-on-
task while performance decreased; however, these trends were attenuated in participants who
received motivating versus standard task instructions. Additionally, decreases in self-reported
motivation were found to accompany increases in media multitasking and decreases in performance
over time. These decreases in motivation occurred more gradually for those who received the
motivating instructions compared to those who received the standard instructions. In all, findings
from the present studies suggest that temporal changes in media multitasking may be linked to
changes in motivational factors, and that increasing motivation can improve individuals’ ability to
sustain their attention, presumably by increasing the value they assign to attending to current versus

alternative activities. These findings also align with accounts that attribute sustained attention
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decrements to varying cost-benefit analyses rather than a gradual depletion of resources over time

(e.g., Kurzban et al., 2013).
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Chapter 4: Interactions between individual differences and contextual factors

4.1 Introduction

The current media multitasking research has predominantly examined the individual
difference factors that predict general media multitasking tendencies and the more direct
situational influences on this behaviour separately. To gain a more holistic understanding of the
drivers of media multitasking, the present study joined these two areas of research by addressing
two key questions. First, given that individual difference factors have been shown to predict
general media multitasking tendencies (e.g., Fisher et al., 2023; Moisala et al., 2016; Shin &
Murphy, 2025; Toyama & Hayashi, 2022, 2023; Xu et al., 2010), albeit somewhat inconsistently
across studies (Parry & Le Roux, 2021; Wiradhany & Koerts, 2021; Wiradhany & Nieuwenstein,

2017), do they predict in-the-moment instances of media multitasking?

Prior work has found associations between traits related to poor sustained attention
(Fisher et al., 2023; Moisala et al., 2016; Ralph et al., 2014; Rioja et al., 2023; Sansevere & Ward,
2021; Shin et al., 2024; Yildirim & Dark, 2018) and higher scores on questionnaires assessing the
extent of individuals’ media multitasking in daily life. It therefore seems likely that individuals
high in these traits would also be more likely to media multitask during experimental tasks
requiring sustained attention. To investigate this possibility, individual differences in attention-
related cognitive errors, attention lapses and mind-wandering were examined in relation to media
multitasking during the 1-back task. Importantly, a distinction was made between spontaneous
and deliberate mind-wandering, which refer to unintentional and intentional instances of this
experience, respectively (Seli et al., 2015, 2016; Vannucci & Chiorri, 2018), as these two forms of
mind-wandering may predict media multitasking differently. Although one might expect

frequent spontaneous mind-wandering to predict greater media multitasking, especially if the
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behaviour has become habitual and is often engaged in mindlessly, deliberate mind-wandering

may be a stronger predictor, as media multitasking is typically a voluntarily selected behaviour.

Other traits broadly related to self-regulation have also been associated with media
multitasking. For example, higher levels of conscientiousness, characterized by a tendency to be
goal-directed and capable of delaying gratification (Roberts et al., 2009), have been associated
with a decreased likelihood of media multitasking (Ma et al., 2024; Toyama & Hayashi, 2022,
2023). Along similar lines, higher self-control has been associated with lower levels of media
multitasking (Luo et al., 2024; Shin et al., 2019; Xu et al., 20106). Finally, those high in boredom
proneness may be more likely to engage in media multitasking. Individuals high in boredom
proneness often report low levels of self-control (Isacescu et al., 2017; Isacescu & Danckert,
2018; Wolff et al., 2022) as well as higher levels of sensation-seeking (Dahlen et al., 2005; Kass &
Vodanovich, 1990) and impulsivity (Dahlen et al., 2004, 2005; Watt & Vodanovich, 1992), which
may increase their likelihood of engaging with media as a means of alleviating boredom. In line
with this notion, some studies have noted positive relations between boredom proneness and
media multitasking (Drody et al., 2022; Mayl et al., 2023), although this relation did not emerge
in Chapter 2. Notably, boredom proneness is also characterized by a failure to launch into
meaningful action (Danckert, 2019; Mugon et al., 2018), which could sometimes lead to null or
negative associations between this trait and media multitasking. Given their previously
demonstrated relations with media multitasking, the present study examined conscientiousness,

self-control, and boredom proneness as additional predictors of media multitasking.

The second question addressed here concerned whether the relations between individual

difference factors and media multitasking in the laboratory would vary based on key contextual
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variables with more immediate effects on media multitasking. To address this question, relations
between the aforementioned traits and media multitasking were examined during both high and
low-demand tasks. Task demand was chosen as the contextual variable of interest since prior
work has shown that individuals media multitask more during low- versus high-demand tasks
(Ralph et al., 2020). It was hypothesized that greater tendencies towards inattention and traits
associated with poor self-regulation would be associated with greater media multitasking overall;
however, these relations were expected to vary based on task demand. Weaker associations were
expected during the low-demand task, as this version should be easy to complete even while
playing the task-irrelevant video, leading to high rates of media multitasking regardless of
individual differences. Conversely, stronger relations were expected in the high-demand task,
where multitasking is more likely to impair performance. In this context, individuals with greater
tendencies towards inattention and those high in traits indicative of poor self-regulation may
remain likely to media multitask despite the greater risk associated with the behaviour.

In addition to the foregoing main questions, this study also took the opportunity to
explore whether individuals’ self-reported media multitasking tendencies would predict in-lab
media multitasking. These tendencies were assessed using the Media Multitasking Index (Ophir
et al., 2009) as well as a more recent and concise variant, the Short Media Multitasking Measure
(Baumgartner et al., 2017). This measure focuses on a more commonly used subset of the media
included in the Media Multitasking Index and has been shown to share many of the same
correlates (Baumgartner et al., 2017). While an intuitive assumption is that self-reported media
multitasking tendencies should predict media multitasking during sustained attention tasks, the

small number of studies that have examined the relation between Media Multitasking Index
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scores and in-the-moment instances of media multitasking have generally failed to yield
significant associations (Lopez & Orr, 2022; Lui et al., 2023; Shih, 2013; although, see Rigby et
al., 2017). Consequently, an exploratory approach was taken when investigating this issue.
Finally, to better understand participants’ experiences during the high- and low-demand tasks,
which could provide context for their media multitasking behaviours, levels of state boredom
and effort devoted to the tasks were assessed throughout the study. In line with findings from
Ralph and colleagues (2020), levels of boredom were expected to be higher, and ratings of effort

were expected to be lower during the low- versus high-demand task.

4.2 Methods

4.2.1 Participants

A total of 521 undergraduate students from the University of Waterloo consented to
take part in the study and accessed experiment via a link provided on the online recruitment site
(SONA). Sixty participants were removed for having unusable data files (e.g., due to refreshing
the page multiple times, resulting in files with multiple partial attempts at completing the study)
or for failing to complete the experimental task. Applying the same performance filters used in
the previous chapters (i.e., removing those with less than 30% hits or greater than 20% false
alarms) further reduced the sample to 166 participants. A final two participants were removed
for having implausible responses on the questionnaires (i.e., reporting engaging with multiple
forms of media 24 hours per day and reporting that they were 100 years old). Thus, the final
sample used in the analyses consisted of 164 participants (37 men, 110 women, 7 gender
queer/gender non-conforming/gender non-binary, 10 declined to respond) with ages ranging

from 18 to 46 years old (M, = 21.01, §D = 4.33).
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4.2.2 N-back Tasks and Media Multitasking

Participants completed two versions of the #-back task (Kirchner, 1958): a 0-back and a
2-back task, with the order of tasks being counterbalanced. Eighty-six participants completed the
0-back first while 78 completed the 2-back first. Each of the tasks included 9 practice trials
which were omitted from the analyses, as well as 234 experimental trials. On each trial,
participants viewed a letter (B, F, K, H, M, Q, R, X, or Z) on the screen for 500 milliseconds
followed by a fixation cross for 2000 milliseconds. The colour scheme depended on whether
participants completed the study with their browser in “Dark Mode”. If participants used the
standard browser settings, letters and fixation crosses appeared in black font against a white
background; if participants completed the study in dark mode, the letters appeared in white font
against a dark grey background. The 0-back required participants to respond when the letter X’
appeared on the screen, while the 2-back required participants to respond when the letter
currently on the screen matched the letter presented two trials back. Responses to these target
stimuli were provided by pressing the space key. Performance on the #-back tasks was evaluated
based on proportion of hits (i.e., the proportion of trials on which participants correctly
responded to target stimuli) and proportion of false alarms (i.e., the proportion of trials on

which participants incorrectly responded to non-target stimuli).

As in the previous chapters, prior to commencing the first #-back task, participants were
informed that they had the option to play a task-irrelevant video (Brain Magic) while completing
the experimental task. The task began with the video off, but participants could turn the video
on or off again at any time by pressing the ‘t’ key. The video state remained unchanged when
participants transitioned from their first task to the second. For example, if a participant played
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the video during the O-back and did not turn it off before the task ended, the 2-back would
begin with the video still playing. On the other hand, if the video was off prior to the 0-back
ending, the 2-back would commence with the video off. Levels of media multitasking were
measured for each task in terms of the total number of trials participants spent with the video

on.

4.2.3 Probes

During each version of the #-back, participants responded to four boredom and four
effort probes. A practice probe was also embedded within the practice trials preceding each task;
however, these responses were not included in the present analyses. The boredom probes asked
participants “How bored do you feel right now?” and allowed participants to select a response
using a slider with anchors ranging from 1 (not bored at all) to 100 (very bored). The effort
probes asked participants, “How much effort were you exerting to perform well on this task?”.
Responses were provided on a slider scale with options ranging from 1 (no effort at all) to 100 (a
lot of effort). Probes were coded to appear randomly within each block of 58 trials, with the
constraint that two probes could not appear within five trials of one another. Probe responses
were averaged within each level of task difficulty to give an indicator of participants’ levels of

boredom and expended effort during the 0-back and 2-back tasks.

4.2.4 Individual Difference Factors

The measures assessing attention-related and self-regulatory traits were administered as
part of the Mass Testing Survey at the University of Waterloo. This survey consists of a variety

of measures selected by researchers within the Department of Psychology and is completed each
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semester by students enrolled in psychology courses. The measures relevant to the current
research questions are discussed in greater detail below. Questionnaire measures of media
multitasking (also discussed below) were administered immediately after participants completed

the experimental tasks.

4.2.4.1 Attention-Related Measures

4.2.4.1.1 Attention-Related Cognitive Errors. The Attention-Related Cognitive Errors
Scale (ARCES; Cheyne et al., 2000) is a measure of participants’ tendency to make mistakes due
to inattentiveness. Participants respond to 12 items, such as “When reading I find that I have
read several paragraphs without being able to recall what I read.” using a Likert scale ranging

from 1 (never) to 5 (very often). Cheyne and colleagues (2006) report internal consistencies of

.88 and .89.

4.2.4.1.2 Mindful Attention Awareness Scale-Lapses Only. The Mindful Attention
Awareness Scale-Lapses Only (MAAS-LO; Carriere et al., 2008) requires participants to report
how often they experience lapses of attention in everyday life (e.g., “I find it difficult to stay
focused on what’s happening in the present.”). Responses are provided on a Likert scale ranging
from 1 (almost never) to 6 (almost always). Carriere and colleagues (2008) report an internal

consistency of .83.

4.2.4.1.3 Spontaneous and Deliberate Mind-Wandering Scales. The Spontaneous
and Deliberate Mind-Wandering Scales (Carriere et al., 2013) assess the extent to which
individuals experience unintentional or intentional mind-wandering, respectively, in daily life.

Spontaneous mind-wandering questions include “It feels like I don’t have control over when my
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mind wanders,” while deliberate mind-wandering items include “I allow my thoughts to wander
on purpose”. Participants respond using a Likert scale ranging from 1 to 7, with anchors of
either “rarely” and “a lot”, or “almost never” and “almost always”, depending on the phrasing of
the item. These scales have demonstrated strong internal consistencies (Xsponuncous = .88 and .90,

Adeliberate — .88 and 84)

4.2.4.2 Measures Related to Self-Regulation

4.2.4.2.1 Conscientiousness. The Conscientiousness subscale of the Short Big Five
Index (Lang et al., 2011) was used to assess conscientiousness. This three-item subscale asks
participants to rate the extent to which they see themselves as someone who “does a thorough
job”, “tends to be lazy” (reverse-scored) and “does things efficiently”. Responses are provided
on a Likert scale with response options ranging from 1 (strongly disagree) to 7 (strongly agree).
While this subscale has previously shown low internal consistency («x = .60) due to its limited
number of items, Lang and colleagues (2011) report that this measure maintains good construct

validity.

4.2.4.2.2 Brief Self-Control Scale. The Brief Self-Control Scale (BSCS; Tangney et al.,
2004) includes 13 items assessing trait levels of self-control (e.g., “I am good at resisting
temptation”). Participants respond on a Likert scale ranging from 1 (not at all) to 5 (very much).

This scale has demonstrated good internal consistencies (« = 0.83 and 0.85).

4.2.4.2.3 Short Boredom Proneness Scale. The Short Boredom Proneness Scale (Struk
et al., 2017) assesses an individual’s proneness towards boredom. Participants use a Likert scale

ranging from 1 (strongly disagree) to 7 (strongly agree) to rate their agreement with statements
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such as “In most situations, it is hard for me to find something to do or see to keep me
interested”. This scale has demonstrated excellent internal consistency (x = .88; Struk et al.,

2017).

4.2.5 Media Multitasking Questionnaires

4.2.5.1 Media Multitasking Index

The Media Multitasking Index (Ophir et al., 2009) evaluates the extent to which
individuals combine 12 different forms of media: print-based media, television, computer videos,
music, non-music audio, computerized games, phone calls, instant messaging, text messaging,
email, web surfing and other computer-based applications. The measure typically first asks
participants to indicate how many hours they spend using each form of media weekly.
Participants are then asked to report how frequently they pair each of the media types using
response options of “Most of the time”, “Some of the time”, “A little of the time” or “Never”.
These responses are recoded as 1, 0.67, 0.33, and 0, respectively. Scores on the Media
Multitasking Index are calculated by multiplying each multitasking frequency rating by the time
spent using the corresponding primary medium, summing these values, and dividing this sum by
the total time spent using all media types (Ophir et al., 2009). To remain consistent with Ophir
and colleagues' (2009) methods, hours spent text messaging was omitted from the calculation,
although responses about the extent to which participants texted while using other media were

still included.

Notably, in the present study, an error occurred in which participants were asked to
report how many hours per day (0-24) they engaged with each medium, rather than per week as

specified in the original Media Multitasking Index (Ophir et al., 2009). While this represents a
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deviation from the original measure, other researchers have relied on daily rather than weekly
estimates of media use when employing very similar measures of media multitasking (e.g.,
Matthews et al., 2022; Pea et al., 2012) as well as the Media Multitasking Index (Shukla et al.,
2021). It should also be noted that, despite this deviation, like the original Media Multitasking
Index, the measure employed in the present study still provides a weighted average of

participants’ overall tendency to media multitask.

4.2.5.2 The Short Media Multitasking Measure

The Short Media Multitasking Measure (Baumgartner et al., 2017) was originally created
as a shorter alternative to the Media Multitasking Index for use in adolescent samples; however,
it has since been used in large-scale study of adults (Wiradhany et al., 2020). This measure asks
participants to rate, on a scale ranging from 1 (never) to 4 (very often), how often participants
combine four types of media: watching television, listening to music, sending messages (via
phone or computer) or using social networking sites. Responses on items of the Short Media
Multitasking Measure are averaged. Baumgartner and colleagues (2017) reported excellent

internal consistencies, with Cronbach’s alphas ranging from 0.88 to 0.90.

4.2.6 Post-Task Extra-Experimental Media Multitasking Question

Extra-experimental media multitasking was assessed using the same question and
response options (i.e., “Yes”, “No, I didn’t engage in any activities outside the contents of this
study” and “No, but I was engaged in other, media-unrelated activities while completing the

study) described in Chapter 2.
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4.3 Results

4.3.1 Media Multitasking

As the media multitasking data were highly skewed towards O (Table 4.1), a GLMM was
employed to examine changes in this behaviour as a function of counterbalanced task order (0-
back First or 2-back First) and task difficulty (O-back versus 2-back). Task order and difficulty
were included as fixed effects in the model, and participants were included as random effects. A
Poisson distribution was specified for the skewed outcome variable (i.e., media multitasking). As
shown in Table 4.2, there was no effect of order on media multitasking, although there was an
effect of task difficulty. Importantly, there was also an interaction between order and task
difficulty, revealing that participants who completed the O-back first media multitasked more
when completing the 2-back task (i.e., the second task) compared to the 0-back (i.e., the first
task), while participants who completed the 2-back first media multitasked more during the 0-
back (i.e., the second task) compared to the 2-back (i.e., the first task; Figure 4.1A). The
tendency was for participants who played the video during the first task they completed to leave
it on during the second task. Only three participants who played the video during the first task
turned it off at some point during the second task. In all cases, this occurred when progressing
from the 2-back task to the O-back task. Figure 4.1B plots the media multitasking data as a
function of experimental phase (the first versus the second task completed, regardless of task

order condition) and task difficulty to better highlight this time-on-task effect.
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Table 4.1.

Descriptive Statistics for Media Multitasking as a Function of Task Order and Difficnlty.

Task Order Task M (§D) Median Skew Kurtosis
Difficulty
0-back first 0-back 62.23 (89.90) 0.00 0.95 -0.88
2-back 87.09 (108.35) 0.00 0.48 -1.78
2-back first 0-back 71.28 (102.36) 0.00 0.79 -1.37
2-back 41.77 (75.23) 0.00 1.44 0.42
Table 4.2.

GLMM Results for Media Multitasking as a Function of Task Order and Difficulty.

Fixed Effects Estimate SE 2 P
Intercept -7.22 0.86 -8.45 <.001
Task order (2-back first) 0.11 0.96 0.11 913
Task difficulty (2-back) 0.34 0.02 18.78 <.001
Task order* task difficulty -0.87 0.03 -30.64 <.001

Note. Coefficients for the effect of task order are shown for the 2-back First condition (0-back First is the
reference condition), and coefficients for task difficulty are shown for the 2-back (0-back is the reference
condition). P-values are based on Wald g-tests comparing estimates against zero. N = 164.
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Figure 4.1. Average (+SE) number of trials spent media multitasking (A) as a function of task order and
difficulty or (B) as a function of experimental phase and task difficulty. Individual data points are jittered to
increase their visibility.

4.3.2 Boredom and Effort

Results of a mixed factorial ANOVA with task order as a between-participants factor
and task difficulty as a within-participants factor revealed that there was no main effect of order
on state boredom, F(1, 162) = 0.12, n,* < .01, p = .726, although there was a main effect of task
difficulty, F(1, 162) = 8.58, n,> = .05, p = .004, such that ratings of boredom were higher during
the 0-back task than the 2-back task (Figure 4.2A). The interaction between order and task
difficulty did not reach significance, F(1, 162) = 2.88, n,> = .02, p =.091. Regarding ratings of
effort, there was no main effect of order, F(1, 162) = 2.67, n,> = .02, p =.104; however, there
was a main effect of task difficulty, F(1, 162) = 74.76, n,> = .32, p < .001, with participants who

completed the 0-back first reporting devoting more effort to the experimental tasks than
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participants who completed the 2-back first (Figure 4.2B). There was no interaction between

order and task difficulty, F(1, 162) = 0.23, n," < .01, p = .635.

4.3.3 Task Performance

Additional mixed factorial ANOVAs were conducted to ascertain whether the
proportion of hits and false alarms varied as a function of task order (between-participants
factor) or task difficulty (within-participants factor). There was no main effect of order, on
proportion of hits F(1, 162) = 0.08, n,> < .01, p = .777, although there was an effect of task
difficulty, F(1, 162) = 294.27, n,> = .65, p < .001 such that hit rates were higher during the 0-
back compared to the 2-back (Figure 4.2C). There was no interaction between order and task
difficulty, F(1, 162) = 0.37, n,> < .01, p = .543. Concerning proportion of false alarms, there was
no main effect of order, F(1, 162) = 2.14, n,> = .01, p = .146. There was, however, 2 main effect
of task difficulty, F(1, 162) = 243.97, n,” = .60, p < .001, with proportion of false alarms being
lower in the 0-back task compared to the 2-back task (Figure 4.2D). There was also an
interaction between order and task difficulty, F(1, 162) = 4.90, n,” = .03, p = .028. Although
pairwise comparisons probing this interaction did not reveal significant differences in
performance between task order conditions during the 0-back or 2-back tasks (ps > .05), the
pattern displayed in Figure 4.2D suggests that this interaction was driven by a larger
performance difference between conditions during the 2-back task. Specifically, participants who

completed the 0-back task first performed numerically worse during the 2-back task than
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participants who completed the 2-back task first. This difference was much smaller during the 0-

back task.
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Figure 4.2. Mean (+SE) ratings of boredom (A) and effort (B), as well as proportion of hits (C) and
proportion of false alarms (D) as a function of task order and difficulty.
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4.3.4 Individual Difference Factors and Media Multitasking

Analyses involving the relations between the individual difference factors of interest and
media multitasking were completed based on the total number of participants who provided
complete responses to the respective measures. Descriptive statistics for each of the individual
difference measures are provided in Table 4.3. Correlations between each of the individual
difference measures can be found in Appendix C. Given the skewed distribution of the media
multitasking data, Spearman’s rank-order correlations were conducted to assess the relations
between these measures and overall levels of media multitasking during the study, collapsing
across order and task difficulty conditions. To assess whether these relations varied as a function
of order or task difficulty, GLMMs were conducted with order, task difficulty and the individual
difference factor of interest (one per model) included as fixed effects, and participant included as
a random effect. The individual difference factors were standardized prior to their inclusion in
the models to improve model convergence, and a Poisson distribution was specified for the
outcome variable (i.e., media multitasking). Since the effects of order and task difficulty were
established in previous sections, this section highlights the effects involving the individual
difference factors of interest; however, the complete results of the GLMMs (including the
unique effects of order and task difficulty) are provided in the tables below. Tests probing three-

way interactions were adjusted using Tukey’s HSD.
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Table 4.3.

Descriptive Statistics for Individual Difference Factors

Variable M (SD) Median ~ Skew  Kurtosis o
Attention-related cognitive errors 36.73 (8.39) 36.00 0.05 0.00 0.91
(N = 1506)

Attention lapses 41.92 (8.85) 43.00 -0.42 0.31 0.84
(N = 150)

Spontaneous mind-wandering 4.71 (1.40) 4.75 -0.37 -0.39 0.89
(N = 1506)

Deliberate mind-wandering 4.61 (1.51) 4.75 -0.27 -0.58 0.91
(N = 1506)

Conscientiousness 4.73 (0.98) 4.67 -0.37 0.70 0.59
(N = 1506)

Self-control 36.87 (8.97) 36.00 0.40 -0.04 0.86
(N = 1506)

Boredom proneness 29.76 (9.84) 30.00 0.16 -0.38 0.89
(N = 1506)

Media Multitasking Index 2.95 (1.76) 2.60 0.93 1.19 -
(N =59)

Short Media Multitasking Measure 2.37 (0.64) 2.44 0.20 -0.62 0.87
(N =1061)

Note. Cronbach’s alpha is not provided for scores on the Media Multitasking Index, as this measure does not rely solely

on Likert-type responses.

4.3.4.1 Attention-Related Measures

4.3.4.1.1 Attention-Related Cognitive Errors. No relation was found between

attention-related cognitive errors and overall levels of media multitasking during the study,

r(154) = -.08, p = .303. The GLMM revealed an interaction between scores on the Attention-
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Related Cognitive Errors Scale and task difficulty (Table 4.4), such that attention-related

cognitive errors were more strongly negatively associated with media multitasking during the 2-

back than the 0-back (Figure 4.3A).

Table 4.4.

GLMM Results for Media Multitasking as a Function of Task Order, Task Difficulty, and Attention-
Related Cognitive Errors Scores

Fixed Effects Estimate SE g P
Intercept -7.36 0.88 -8.39 <.001
Task Order (2-back First) 0.28 1.00 0.28 776
Task Difficulty (2-back) 0.35 0.02 18.60 <.001
Attention-Related Cognitive Errors -0.20 0.69 -0.28 781
Task Order * Task Difficulty -0.87 0.03 -29.58 <.001
Task Order * Attention-Related -0.01 1.02 -0.01 989
Cognitive Errors

Task Difficulty * Attention-Related -0.11 0.02 -5.39 <.001
Cognitive Errors

Task Order * Task Difficulty * 0.01 0.03 0.19 .849

Attention-Related Cognitive Errors

Note. Coefficients for the effect of task order are shown for the 2-back First condition (0-back First is the
reference condition), and coefficients for task difficulty are shown for the 2-back (0-back is the reference
condition). P-values are based on Wald g-tests comparing estimates against zero. Scores on the Attention-Related
Cognitive Errors scale are standardized. N = 156.

4.3.4.1.2 Attention Lapses. Concerning the Lapses-Only variant of the Mindful
Attention Awareness Scale, scores did not correlate with overall levels of media multitasking
during the study, 7(154) = -.13, p = .109. However, in the GLMM, there was a significant

interaction between task difficulty and attention lapses (Table 4.5), with greater attention lapses
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more strongly predicting lower levels of media multitasking during the 2-back than the 0-back

(Figure 4.3B).

Table 4.5.

GLMM Results for Media Multitasking as a Function of Task Order, Task Difficulty and Scores on the
Lapses-Only variant of the Mindful Attention Awareness Scale.

Fixed Effects Estimate SE 2 P
Intercept -7.30 0.90 -8.11 <.001
Task Order (2-back First) 0.27 1.01 0.27 791
Task Difficulty (2-back) 0.35 0.02 17.95 <.001
Attention Lapses -0.57 0.83 -0.68 496
Task Order * Task Difficulty -0.86 0.03 -28.87 <.001
Task Order * Attention Lapses 0.32 1.08 0.30 763
Task Difficulty * Attention Lapses -0.06 0.02 -2.81 .005
Task Order * Task Difficulty * 0.04 0.03 1.33 182

Attention Lapses

Note. Coefficients for the effect of task order are shown for the 2-back First condition (0-back First is the
reference condition), and coefficients for task difficulty are shown for the 2-back (0-back is the reference
condition). P-values are based on Wald z-tests comparing estimates against zero. Scores on the Lapses-Only
variant of the Mindful Attention Awareness Scale (referred to in the table as “Attention Lapses”) are
standardized. N = 156.

4.3.4.1.3 Spontaneous and Deliberate Mind-Wandering. Scores on the Spontaneous
Mind-Wandering Scale were not associated with overall levels of media multitasking during the
study, 7(154) = -.14, p = .085. Results of the GLMM showed that there was a significant
interaction between spontaneous mind-wandering and task difficulty. There was also an
interaction between spontaneous mind-wandering, order and task difficulty (Table 4.6).

Specifically, for those who completed the 0-back task first, spontaneous mind-wandering was
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more strongly negatively related to media multitasking during the 2-back compared to the 0-

back, estimate = -0.05, SE = 0.01, ¥ = -3.69, p = .001 (Figure 4.3C).

Table 4.6.

GLMM Results for Media Multitasking as a Function of Task Order, Task Difficulty and Scores on the

Spontaneous Mind-Wandering Scale

Fixed Effects Estimate SE 4 P
Intercept -7.32 0.88 -8.36 <.001
Task Order (2-back First) 0.28 1.01 0.28 782
Task Difficulty (2-back) 0.38 0.02 19.67 <.001
Spontaneous Mind-Wandering -0.25 0.70 -0.35 726
Task Order * Task Difficulty -0.89 0.03 -29.61 <.001
Task Order * Spontaneous Mind- -0.26 1.05 -0.25 .804
Wandering

Task Difficulty * Spontaneous Mind- 0.07 0.02 3.69 <.001
Wandering

Task Order * Task Difficulty * -0.12 0.03 -3.92 <.001

Spontaneous Mind-Wandering

Note. Coefficients for the effect of task order are shown for the 2-back First condition (0-back First is the reference
condition), and coefficients for task difficulty are shown for the 2-back (0-back is the reference condition). P-values
are based on Wald z-tests comparing estimates against zero. Scores on the Spontaneous Mind-Wandering Scale are

standardized. N = 156.

Regarding the Deliberate Mind-Wandering Scale, more frequent deliberate mind-

wandering was associated with greater overall levels of media multitasking during the study,

r(154) = .20, p = .013. Moreover, the GLMM indicated that there was a significant interaction

between deliberate mind-wandering and task difficulty (Table 4.7) such that a greater frequency
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of deliberate mind-wandering was more strongly associated with greater media multitasking
during the 2-back than the 0-back (Table 4.7; Figure 4.3D).
Table 4.7.

GLMM Results for Media Multitasking as a Function of Task Order, Task Difficulty and Scores on the
Deliberate Mind-W andering S'cale.

Fixed Effects Estimate SE b P
Intercept -7.24 0.91 -7.96 <.001
Task Order (2-back First) 0.41 1.04 0.40 .691
Task Difficulty (2-back) 0.35 0.02 18.18 <.001
Deliberate Mind-Wandering 0.61 0.79 0.77 441
Task Order * Task Difficulty -0.87 0.03 -28.96 <.001
Task Order * Deliberate Mind- 0.26 1.21 0.22 .826
Wandering

Task Difficulty * Deliberate Mind- 0.04 0.02 2.57 .010
Wandering

Task Order * Task Difficulty * 0.01 0.03 0.23 .820

Deliberate Mind-Wandering

Note. Coefficients for the effect of task order are shown for the 2-back First condition (0-back First is the
reference condition), and coefficients for task difficulty are shown for the 2-back (0-back is the reference
condition). P-values are based on Wald z-tests comparing estimates against zero. Scores on the Deliberate Mind-
Wandering Scale are standardized. N = 156.
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Figure 4.3. Scatterplots depicting relations between scotes on the attention-related trait measures and media
multitasking during the 0-back and 2-back based on task order. Data points are jittered to increase their
visibility. Regression lines are fitted to the data and shading represents 95% confidence intervals.

4.3.4.2 Self-Regulatory Measures

4.3.4.2.1 Conscientiousness. Conscientiousness was not associated with overall levels
of media multitasking throughout the study, (154) = .00, p = .958. Results of the GLMM
revealed an interaction between conscientiousness and task difficulty as well as an interaction
between order, task difficulty and conscientiousness (Table 4.8). Conscientiousness was

associated with greater media multitasking among those who completed the 0-back first, with
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this relation being more evident when they completed the 2-back than the 0-back, estimate = -
0.12, SE = 0.02, g = -5.806, p < .001. Among those who completed the 2-back first,
conscientiousness was more strongly negatively associated with this behaviour during the 2-back

task, estimate = 0.15, SE = 0.02, = 6.66, p < .001 (Figure 4.4A).

Table 4.8.

GLMM Results for Media Multitasking as a Function of Task Order, Task Difficulty and
Conscientiousness Scores.

Fixed Effects Estimate SE g P
Intercept -7.35 0.88 -8.39 <.001
Task Order (2-back First) 0.25 1.00 0.25 .803
Task Difficulty (2-back) 0.35 0.02 18.46 <.001
Conscientiousness 0.17 0.67 0.26 .796
Task Order * Task Difficulty -0.89 0.03 -29.86 <.001
Task Order * Conscientiousness -0.45 1.05 -0.43 .666
Task Difficulty * Conscientiousness 0.11 0.02 5.86 <.001
Task Order * Task Difficulty * -0.26 0.02 -8.87 <.001
Conscientiousness

Note. Coefficients for the effect of task order are shown for the 2-back First condition (0-back First is the
reference condition), and coefficients for task difficulty are shown for the 2-back (0-back is the reference
condition). P-values are based on Wald z-tests comparing estimates against zero. Scores on the Conscientiousness
Scale are standardized. N = 156.
4.3.4.2.2 Self-Control. Scores on the Brief Self-Control Scale did not correlate with
overall levels of media multitasking during the study, 7(154) = -.00, p = .464. Results of the
GLMM revealed an interaction between task difficulty and self-control (Table 4.9), as well as an

interaction between order, task difficulty and self-control. As shown in Figure 4.4B, among

those who completed the O-back first, self-control was related to greater media multitasking
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while completing the 2-back, but less media multitasking while completing the 0-back, estimate
=-0.02, SE = 0.00, ¢ = -5.78, p <.001. Among those who completed the 2-back first, self-
control was associated with less media multitasking during both tasks, with this relation being
stronger during the 2-back compared to the 0-back, estimate = 0.02, SE = 0.00, £ = 5.01, p <

.001.

Table 4.9.

GLMM Results for Media Multitasking as a Function of Task Order, Task Difficulty and Scores on the
Brief Self-Control Scale

Fixed Effects Estimate SE 2 b
Intercept -7.35 0.87 -8.40 <.001
Task Order (2-back First) 0.20 1.01 0.20 .840
Task Difficulty (2-back) 0.35 0.02 18.28 <.001
Self-Control -0.04 0.62 -0.07 944
Task Order * Task Difficulty -0.90 0.03 -29.06 <.001
Task Order * Self-Control -0.30 1.01 -0.29 770
Task Difficulty * Self-Control 0.12 0.02 5.78 <.001
Task Order * Task Difficulty * Self- -0.26 0.03 -7.51 <.001
Control

Note. Coefficients for the effect of task order are shown for the 2-back First condition (0-back First is the
reference condition), and coefficients for task difficulty are shown for the 2-back (0-back is the reference

condition). P-values are based on Wald z-tests comparing estimates against zero. Scores on the Brief Self-Control
Scale are standardized. N = 156.

4.3.4.2.3 Boredom Proneness. Boredom proneness did not correlate with overall levels
of media multitasking during the study, 7(154) = -.11, p = .174. Results of the GLMM revealed a

significant interaction between boredom proneness and task difficulty, as well as an interaction
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between boredom proneness, order and task difficulty (Table 4.10). As shown in Figure 4.4C,
while there was little relation between boredom proneness and media multitasking among those
who completed the 2-back first, higher boredom proneness predicted less media multitasking
among those who completed the O-back first. This relation was stronger during the 2-back

compared to the O-back, estimate = 0.01, SE = 0.00, ¢ = 5.36, p < .001.

Table 4.10.

GLMM Results for Media Multitasking as a Function of Task Order, Task Difficulty and Scores on the
Short Boredom Proneness Scale

Fixed Effects Estimate SE 2 b
Intercept -7.27 0.93 7.79 <.001
Task Order (2-back First) 0.25 1.02 0.24 .808
Task Difficulty (2-back) 0.32 0.02 15.83 <.001
Boredom Proneness -0.81 0.87 -0.93 352
Task Order * Task Difficulty -0.83 0.03 -27.22 <.001
Task Order * Boredom Proneness 0.90 1.09 0.823 411
Task Difficulty * Boredom Proneness -0.11 0.02 -5.36 <.001
Task Order * Task Difficulty * 0.09 0.03 2.51 012

Boredom Proneness

Note. Coefficients for the effect of task order are shown for the 2-back First condition (0-back First is the
reference condition), and coefficients for task difficulty are shown for the 2-back (0-back is the reference
condition). P-values are based on Wald z-tests comparing estimates against zero. Scores on the Short Boredom
Proneness Scale are standardized. N = 156.
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Figure 4.4. Scatterplots depicting the relations between scores on the measures of conscientiousness, self-
control and boredom proneness and media multitasking during the 0-back and 2-back based on task order.
Data points are jittered to increase their visibility. Regression lines are fitted to the data and shading
represents 95% confidence intervals.

4.3.4.3 Media Multitasking Questionnaires

4.3.4.3.1 Media Multitasking Index. As only 59 participants (72 in the 0-back First
condition and 46 in the 2-back First condition) provided complete responses on the Media
Multitasking Index, results involving this measure should be interpreted with caution. Scores on

the Media Multitasking Index were unrelated to participants’ overall levels of media multitasking

during the study, 7(57) = .18, p = .181.

Results of the GLMM (Table 4.11) indicated that scores on the Media Multitasking

Index did not predict media multitasking during the study; however, as shown in Figure 4.5A,
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there was a (nonsignificant) trend whereby higher scores on the Media Multitasking Index were

associated with greater media multitasking during the study.

Table 4.11.

GLMM Results for Media Multitasking as a Function of Task Order, Task Difficulty and Media
Multitasking Index Scores.

Fixed Effects Estimate SE b p
Intercept -0.45 1.72 -0.26 .795
Task Order (2-back First) -4.33 1.73 -2.50 .013
Task Difficulty (2-back) 0.33 0.02 13.69 <.001
Media Multitasking Index 2.04 1.46 1.40 162
Task Order * Task Difficulty -0.73 0.05 -14.54 < .001
Task Order * Media Multitasking -1.36 1.89 -0.72 471
Index

Task Difficulty * Media Multitasking 0.01 0.03 0.54 590
Index

Task Order * Task Difficulty * Media -0.03 0.04 -0.76 449
Multitasking Index

Note. Coefficients for the effect of task order are shown for the 2-back First condition (0-back First is the
reference condition), and coefficients for task difficulty are shown for the 2-back (0-back is the reference
condition). P-values are based on Wald z-tests comparing estimates against zero. N = 59.

4.3.4.3.2 Short Media Multitasking Measure. A Spearman’s rank-order correlation
revealed no significant association between scores on the Short Media Multitasking Measure and
media multitasking during the study, 7(159) = .00, p = .993. Interestingly, however, the results of
the GLMM showed that there was a significant interaction between order, task difficulty and
scores on the Short Media Multitasking Measure (Table 4.12). As illustrated in Figure 4.5B, both

task order conditions exhibited opposing relations between scores on the Short Media
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Multitasking Measure and in-study media multitasking. In the 0-back First condition, higher
scores on the Short Media Multitasking Measure were associated with greater media
multitasking. In contrast, in the 2-back First condition, higher scores were associated with /ess
media multitasking, with this relation being stronger during the 2-back task compared to the 0-

back task, estimate = 0.26, SE = 0.04, 7 = 7.15, p < .001.

Table 4.12.

GLMM Results for Media Multitasking as a Function of Task Order, Task Difficulty and Short Media
Multitasking Measure Scores.

Fixed Effects Estimate SE g P
Intercept -7.15 0.88 -8.15 <.001
Task Order (2-back First) -0.01 0.98 -0.01 996
Task Difficulty (2-back) 0.33 0.02 18.54 <.001
Short Media Multitasking Measure 0.21 0.71 0.30 167
Task Order * Task Difficulty -0.88 0.03 -30.45 <.001
Task Order * Short Media -0.34 0.99 -0.34 732
Multitasking Measure

Task Difficulty * Short Media 0.02 0.02 1.05 292
Multitasking Measure

Task Order * Task Difficulty * Short -0.18 0.03 -6.28 <.001

Media Multitasking Measure

Note. Coefficients for the effect of task order are shown for the 2-back First condition (0-back First is the
reference condition), and coefficients for task difficulty are shown for the 2-back (0-back is the reference
condition). P-values are based on Wald z-tests comparing estimates against zero. N = 161.
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4.3.5 Extra-Experimental Media Multitasking

Responses to the post-task question assessing whether participants engaged with content

outside the experimental context were examined to better understand participants’ behaviours

during the study. In all, 39.02% of participants reported engaging with other media-related

content during the experiment, while 6.10% reported engaging with media-unrelated content
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during the study. The remaining 55.88% of participants did not report engaging in activities

outside the experimental context.

As multitasking with content outside the experimental context may be considered a more
ecologically valid form of media multitasking, exploratory analyses were conducted to investigate
whether scores on the individual difference measures differed based on participants’ responses
to the post-task question. Participants’ responses to the question were re-coded to form a binary
variable with reports of engaging with content unrelated to the experiment categorized as
“Extra-Experimental MMT,” and reports of refraining from engaging with other content coded
as “No MMT.” A series of independent samples ~tests were then conducted comparing scores
on each of the individual difference measures between the Extra-Experimental MMT and No

MMT groups"”.

No significant differences were observed for scores on the Attention-Related Cognitive
Errors Scale, Deliberate Mind-Wandering Scale, Conscientiousness Scale and Brief Self-Control
Scale (ps > .05). However, scores on the Lapses-Only variant of the Mindful Attention
Awareness Scale were higher among those who reported engaging in extra-experimental media
multitasking (M = 43.97, §D = 7.70) compared to those who did not (M = 40.21, D = 9.41),
#154) = 2.70, p = .008, d = 0.43. The same was true of scores on the Spontaneous Mind-
Wandering Scale (Mesxpainenta st = 498, S Dk xperimentar st = 141, Mg aver = 4.50, SDni savr =

1.36), #154) = 2.15, p = .033, d = 0.35, as well as the Short Boredom Proneness Scale (M-

4 While this approach of analyzing data for participants who did and did not engage in extra-experimental media
multitasking aligns with the approach taken in Chapter 3, it differs from that used in Chapter 2, which compared
participants who reported engaging with media-related activities during the study to those who did not engage in
multitasking of any kind (i.e., with the optional video or activities outside the experimental context). Results based
on the method used in Chapter 2 are presented in Appendix C.
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Experimenta T = 31.80, SD e bsperimentar siser = 9.95, Mixg aver = 28.06, SDniy annir = 9.47), (154) = 2.40, p
=.017, d= 0.39. Scores on the Media Multitasking Index (Mp-Experimentar sisar = 3.52, S Dk
Eperimental MMT = 1.99, Mg sier = 2.59, SDnoar = 1.52), #57) = 2.02, p = .048, d = 0.54, and the
Short Media Multitasking Measure (MEera-Experimenta sisar = 2.525 SDEra-Esperimentat st = 0.63, My s =
2.25, $Dnomvr= 0.62), #159) = 2.73, p = .007, d = 0.43, were also higher among participants
who reported multitasking compared to those who did not. Scores for the individual difference
variables that significantly differed as a function of post-task response are displayed in Figure
4.6. Results remained unchanged when using the method of analyzing responses to the extra-

experimental media multitasking question employed in Chapter 2 (Appendix C).
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which differed significantly as a function of responses to the post-task question (ps < .05).
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4.4 Discussion

This study contributes to the relatively small body of research examining the joint role of
individual differences and contextual factors in media multitasking. The low-demand task was
associated with higher levels of state boredom, lower ratings of effort, and better performance
compared to the high-demand task, consistent with findings from Ralph and colleagues (2020)
who employed the same two tasks. While Ralph and colleagues observed higher rates of media
multitasking during the low- versus high-demand task, the effect of task difficulty on media
multitasking in the present study was dependent on task order. That is, participants media
multitasked more during whichever task they completed second. This finding aligns with the
temporal increases in media multitasking observed in the previous chapters and in work by
Wammes and colleagues (2019). Moreover, it suggests that time-on-task may be more influential

in one’s decision to media multitask than task difficulty.

Regarding the relations between individual difference factors and media multitasking,
patterns were less straightforward. Interestingly, except for deliberate mind-wandering which
was correlated with higher levels of in-study media multitasking, relations between the individual
difference measures and media multitasking only emerged after considering their interactions
with task difficulty and/or task order. This finding suggests that, in addition to task difficulty,

task order represents an important contextual influence on media multitasking.

Relations between the individual difference factors and media multitasking varied
considerably across levels of these two contextual variables, and often in directions that ran
contrary to hypotheses. A possible explanation for these unanticipated relations comes from

responses to the post-task question assessing extra-experimental media multitasking. Scores on
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many of the individual difference measures that showed unexpected relations (i.e., attention
lapses, spontaneous mind-wandering, boredom proneness, the Media Multitasking Index and the
Short Media Multitasking Measure) were found to be higher among those who reported
engaging in extra-experimental media multitasking compared to those who did not. This raises
the possibility that participants scoring high on these measures were more likely to engage in
more personally relevant forms of media multitasking rather than engaging with the video

provided within the experimental task.

While it may be tempting to interpret each interaction effect in the present study, further
research is needed to assess the reliability of these effects, particularly in more controlled
laboratory settings where the opportunity to engage with content outside the experimental
context is removed. Nevertheless, the present findings support the broader theoretical
framework underlying this study by showing that both individual difference factors and
contextual factors play an important role in media multitasking, and that one’s likelihood of
media multitasking at a given moment likely depends on specific combinations of variables

within these two classes of factors.
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Chapter 5: Do individual difference factors predict media multitasking when context is

held constant over time?
5.1 Introduction
An assumption that follows from the notion that media multitasking arises from an
interplay between relatively stable individual difference factors and more variable contextual
factors is that, when certain key contextual variables are held constant, individuals should show
consistent media multitasking behaviours over time. Furthermore, in such cases, media
multitasking should be largely driven by stable individual difference factors. The present chapter
explored this assumption by having participants complete the 1-back media multitasking
paradigm on two occasions spaced approximately one week apart. The individual difference
measures explored in Chapter 4 (i.e., traits related to attention and self-regulation as well as self-
reported media multitasking tendencies) were then examined in relation to in-study media
multitasking. To maintain consistency across sessions and remove extra-experimental media
multitasking as a possibility, this study was conducted in the laboratory. This allowed key
contextual variables, such as participants’ physical environment, opportunities to media
multitask and the assigned tasks, to remain fixed across sessions. The hypotheses were twofold.
First, rates of media multitasking should be positively correlated across sessions. Second, media
multitasking at both sessions should be predicted by traits related to inattention and low self-

regulation, as well as higher scores on the media multitasking questionnaires.
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5.2 Methods

5.2.1 Participants

A total of 253 undergraduate students from the University of Waterloo partook in the
study. Participants were required to complete the second session within five days to two weeks
of completing the first session. This timeline was chosen to provide participants with sufficient
flexibility to schedule both sessions, but not so much time that it would introduce substantial
variability in the interval between sessions or lead to a high rate of attrition due to scheduling
too far in advance. Fifty-nine participants were removed for failing to attend both sessions, and
an additional participant was excluded for continuously holding down the video toggle key over
many consecutive trials of the task. This resulted in several recorded video toggles per trial and
made it unclear as to whether they intended the video to be turned on or off for each trial.
Applying the same performance filters as in previous chapters (i.e., removing participants with
less than 30% hits and more than 20% false alarms) resulted in the removal of an additional 15
participants. A final two participants were removed for having implausible survey responses
(e.g., indicating that they spent 24 hours per day engaging with multiple forms of media). The
final sample consisted of 176 participants (137 women, 25 men, 6 gender queer/gender non-
conforming/gender non-binary, 8 no response), with an age range of 17 to 43 years old (M., =

19.75, D, = 2.79).

5.2.2 1-back Task and Media Multitasking

At each session, participants completed 4806 trials (18 practice trials, 468 experimental
trials) of the 1-back media multitasking paradigm (Drody et al., 2022; Ralph et al., 2020, 2021).

The only difference between sessions was the content of the optional video, as familiarity with
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the video would likely be an important determinant of whether participants chose to play it. At
each session, participants either viewed a TED Talk about magic (“Brain Magic) or one about
New Yorker Cartoons (“Anatomy of a New Yorker Cartoon”). Video order was

counterbalanced across participants (Brain Magic First » = 90, New Yorker First 7 = 80).

5.2.3 Video and Task Enjoyment

Since the New Yorker video had never been used in the media multitasking paradigm, it
was important to explore whether participant’s experiences differed based on the videos
provided at each session. Therefore, at each session, participants reported their enjoyment of the
1-back as well as the video (provided they watched it) following completion of the 1-back task.
The 1-back enjoyment question asked, “How much did you enjoy completing the 1-back task,”
while the video enjoyment question asked, “If you watched the optional video, how much did
you enjoy the videor”. Responses were provided on a Likert scale with options ranging from 1 (I
did not enjoy it at all) to 7 (I enjoyed it very much). An additional option of “N/A — 1 did not

watch the optional video” was provided for the video enjoyment question.

5.2.4 Post-Task Survey

At each session, after responding to the video and task enjoyment questions, participants
completed a survey containing the Attention-Related Cognitive Errors Scale (Cheyne et al.,
20006), Mindful Attention Awareness Scale — Lapses Only (Carriere et al., 2008), Spontaneous
and Deliberate Mind-Wandering Scales (Carriere et al., 2013), Conscientiousness subscale of the
Short Big Five Inventory (Lang et al., 2011), Brief Self-Control Scale (Tangney et al., 2004), and

Short Boredom Proneness Scale (Struk et al., 2017). Also included in the survey were the Media
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Multitasking Index (Ophir et al., 2009) and the Short Media Multitasking Measure (Baumgartner
et al., 2017). Importantly, conscientiousness scores were collected separately from this study as
part of the Department of Psychology’s Mass Testing Survey. Therefore, unlike the other

individual difference factors, conscientiousness was only measured on one occasion.

5.2.5 Data Analyses

Correlations were first conducted assessing the degree of consistency in participants
media multitasking behaviours across sessions. Next, to provide context for understanding
participants’ experiences at each of the sessions, participants’ performance on the 1-back as well
as their enjoyment of the 1-back and optional videos were assessed using mixed factorial
ANOVAs with video order (Brain Magic First or New Yorker First) as a between-participants
factor and session (first or second session) as a within-participants factor. Finally, relations

between the individual difference measures and media multitasking were analyzed.

5.3 Results
5.3.1 Media Multitasking
As the media multitasking data were highly skewed, a Spearman’s rank-order correlation
was used to assess the relation between media multitasking at the first (M = 125.00, §D =
175.40, Mdn = 0.00, skew = 0.92, kurtosis = -0.88) and second sessions (M = 185.85, §D =
208.40, Mdn = 16.00, skew = 0.39, kurtosis = -1.70). Rates of media multitasking were

moderately positively correlated across sessions, 7(174) = .41, p < .001 (Figure 5.1A).

A GLMM was used to examine whether media multitasking varied as a function of video

order and session. Order and session were included as fixed effects in the model, and participant
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was included as a random effect. A Poisson distribution was specified for the outcome variable.

Results of the model are presented in Table 5.1. There was a main effect of session as well as an

interaction between session and order. While both video order conditions exhibited a significant

increase in media multitasking across sessions, those who viewed the Brain Magic video first

exhibited a steeper increase in media multitasking across sessions, estimate = -0.57, SE = 0.01, p

<.001, than those who viewed the New Yorker video first, estimate = -0.21, SE = 0.01, p <

001 (Figure 5.1B).

Table 5.1.

GLMM Results for Media Multitasking as a Function of Session and Video Order

Fixed Effects Estimate

SE z p
Intercept 2.00 0.46 4.34 <.001
Video Order (New Yorker First) -0.26 0.66 -0.39 .695
Session (Second Session) 0.57 0.01 46.76 <.001
Video Order * Session -0.36 0.02 -20.62 <.001

Note. Coefficients for the effect of video order are shown for the New Yorker First condition (the Brain Magic
First condition is the reference condition), and coefficients for the effect of session are shown for the second
session (the first session is the reference condition). P-values are based on Wald z-tests comparing estimates

against zero. N = 176.
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Figure 5.1. (A) Scatterplot depicting the relation between the total trials participants spent media multitasking
at Session 1 and media multitasking at Session 2. (B) Graph depicting the total number of trials participants
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represent +/- 1 standatd error of the mean. Individual data points are jittered to increase their visibility.

5.3.2 Performance

Proportion of hits did not differ based on video order, F(1, 174) = 3.23, p = .074, np” =
.02, although it differed across sessions, F(1, 174) = 37.80, p < .001, np® = .18. That is, hit rates
were lower during the second session compared to the first. There was also an interaction
between order and session, F(1, 174) = 5.68, p = .018, np* = .03, with proportion of hits
dropping more steeply in the New Yorker First condition compared to the Brain Magic First
condition (Figure 5.2A). Regarding proportion of false alarms, there was no main effect of order,
F(1,174) = 0.47, p = .492, np* < .01, no main effect of session, F(1, 174) = 0.17, p = .678, np* <
.01, and no interaction between order and session, F(1, 174) = 0.60, p = .441, np*>< .01 (Figure

5.2B).
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5.3.3 Task and Video Enjoyment

Ratings of task and video enjoyment are depicted in Figure 5.2C. Regarding ratings of
task enjoyment, there was no main effect of order, F(1, 174) = 0.00, p = .955, np° < .01, or
session, F(1, 174) = 1.44, p = 232, np”> = .01, nor was there an interaction between order and
session, F(1, 174) = 0.06, p = .807, np° < .01. Analyses regarding ratings of video enjoyment
omitted two participants who failed to respond to the question as well as 108 participants who
indicated that the question was not applicable at one or both sessions because they did not play
the video. There was no main effect of order on video enjoyment, F(1, 66) = 0.36, p = .548, np”
= .01 and no main effect of session, F(1, 66) = 2.86, p = .095, np” = .04. There was, however, a
significant interaction between order and session, F(1, 66) = 8.09, » = .006, np” = .11. Ratings of
video enjoyment did not significantly differ based on video order during the first session (Mpi
Magic Firet = 5.25, 8 Drain Magic irt = 142 MNew vorker ire = 475, SDNew Yorker rire = 1.55), (66) = 1.39, p =
.169; however, participants in the Brain Magic First condition rated the video at the second
session (for them, Anatomy of a New Yorker Cartoon) less highly (M = 4.97, §D= 1.80) than
participants in the New Yorker First condition, who viewed the Brain Magic video at this session

(M = 5.84, SD = 1.65), £66) = -2.08, p = .042 (Figure 5.2D).
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5.3.4 Individual Difference Factors and Media Multitasking

Table 5.2 presents descriptive statistics for the individual difference measures at both
sessions as well as the degree to which they were correlated across sessions. Responses on all the
individual difference measures, except for conscientiousness, which was only assessed at one
timepoint, were strongly correlated over time. Correlations between each of the trait measures
can be found in Appendix D. Analyses concerning the relations between the individual
difference factors and in-study media multitasking were conducted using only participants who
provided complete responses on each respective measure. For each participant, scores on the
individual difference measures were averaged across sessions to provide a single data point for
use in the analyses. To examine these relations, a series of GLMMs were employed with session,
one of the individual difference measures (e.g., attention-related cognitive errors), and their
interaction, entered as fixed effects. T'o control for the influence of video order, this variable was
included as an additional fixed effect in the models. Participant was entered as a random effect,
and a Poisson distribution was specified for the outcome variable (i.e., media multitasking during

the study).
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Table 5.2.

Descriptive Statistics and Between-Session Correlations for Individnal Difference Measures

Variable Session 1 Session 2 r
M (SD) Mdn Skew Kurtosis o M (SD) Mdn Skew Kurtosis o

Attention-related 38.15 (7.93) 37.00 0.25 -0.14 0.87 37.16 (8.21) 37.00 -0.07 -0.01 0.90 T

cognitive errors

(N =173)

Attention lapses 44.60 (9.77) 45.00 0.01 -0.30 0.87 43.72 (9.83) 44.00 -0.08 -0.38 0.88 .54

(N = 168)

Deliberate mind- 4.55 (1.51) 5.00 -0.18 -0.46 0.90 4.68 (1.52) 5.00 -0.33 -0.51 0.92 73

wandering

(N =176)

Spontaneous mind- 5.04 (1.50) 5.00 -0.55 -0.21 0.83 4.86 (1.45) 5.00 -0.49 0.10 0.87 73

wandering

(N =176)

Conscientiousness 4.75 (0.89) 4.67 -0.06 -0.58 0.53 - - - - - -

(N = 164)

Self-control 38.86 (8.55) 39.00 0.03 -0.52 0.85 38.43 (8.46) 38.00 0.24 -0.17 0.85 917

(N =169)

Boredom proneness 27.90 (10.08) 27.00 0.33 -0.44 0.89 27.33 (10.04) 25.50 0.46 -0.51 0.90 .90

(N = 170)

Media Multitasking Index 2.69 (1.20) 2.59 0.69 1.30 - 2.43 (1.08) 2.35 0.38 -0.71 - .68

(N = 39)

Short Media Multitasking 2.48 (0.63) 2.44 0.08 -0.77 0.85 2.45 (0.04) 2.33 0.20 -0.76 0.87 T

Measure

(N=171)

Note. Because conscientiousness scores were collected through the Mass Testing Survey, which only provided one measurement timepoint, these data are not shown for each session. Cronbach’s
alphas are not shown for the Media Multitasking Index, as this measure does not rely solely on Likert-type responses.
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5.3.4.1 Attention-Related Measures

Table 5.3 presents the results of the GLMMs involving the attention-related measures.
The relations between these measures and media multitasking are visually depicted in Figure 5.3
based on the estimates provided by the models. Regarding attention-related cognitive errors,
there was an interaction with session, such that attention-related cognitive errors more strongly
predicted media multitasking during the second session compared to the first. Attention lapses
and spontaneous mind-wandering were unrelated to media multitasking during the study.
However, the model involving deliberate mind-wandering revealed an interaction between
deliberate mind-wandering and session such that greater deliberate mind-wandering was
associated with higher levels of media multitasking, with this relation being more pronounced

during the second session relative to the first session.
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Table 5.3.

GLMM Results for Media Multitasking as a Function of Session and the Attention-Related Measures,
Controlling for Video Order

Predictor of Fixed Effects Estimate  SE z p

Interest

Attention- Intercept 2.08 0.47 4.46 <.001

Related . .

.. Video order (New Yorker First) -0.45 0.67  -0.67 .502

Cognitive Errors

Scale Session (Second Session) 0.41 0.01 45.68 <.001

(N =173) Attention-related cognitive errors 0.40 0.33 1.21 228
Session * Attention-related -0.02 0.01 2.4 .016
cognitive errors

Mindful Intercept 2.09 0.47 4.42 <.001

Attention . )

Awareness Scale Video order (New Yorker First) -0.47 0.69  -0.68 495

— Lapses Only Session (Second Session) 0.44 0.01 48.75 <.001

(N =168) Attention lapses -0.02 0.34  -0.05 961
Session * Attention lapses 0.01 0.01 0.64 .520

Spontaneous Intercept 2.16 0.46 4.67 <.001

Ig/f:l;;l—Wandermg Video order (New Yorker First) 058 066 -0.88 381

(N = 176) Session (Second Session) 0.40 0.01 4552 <.001
Spontaneous mind-wandering 0.30 0.33 0.90 366
Session * Spontaneous mind- 0.00 0.01 0.04 966
wandering

Deliberate Mind- Intercept 2.09 0.46 4.56 <.001

Wandering Scale 1., order (New Yorker First) 043 065 065 514

(N'=176) Session (Second Session) 0.39 0.01 4477 <.001
Deliberate mind-wandering 0.38 033 1.15 .249
Session * Deliberate mind- 0.08 0.01 9.36 <.001

wandering

Note. Coefficients for the effect of video order are shown for the New Yorker First condition (Brain Magic First
is the reference condition) and coefficients for the effect of session are shown for the second session (the first
session is the reference condition). Scores on the individual difference measures ate standardized. P-values are
based on Wald z-tests comparing estimates against zero.
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Figure 5.3. Predicted relations between total trials spent media multitasking and (A) attention-related
cognitive errors, (B) attention lapses, (C) spontaneous mind-wandering, and (D) deliberate mind-wandering
based on results of the GLMMs, which control for video order. The shaded regions represent 95%
confidence intervals.

5.3.4.2 Self-Regulatory Traits

Results of the GLMMs involving the self-regulatory traits are shown in Table 5.4 as well
as Figure 5.4. In the model involving conscientiousness, there was a significant interaction with
session, such that conscientiousness was more strongly positively associated with media
multitasking during the second session than the first. The model involving self-control also

revealed an interaction with session. Here, self-control was more strongly negatively related to
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media multitasking in the second session compared to the first. There was also an interaction
with session in the model involving boredom proneness. Specifically, higher levels of boredom
proneness were associated with less media multitasking, with this relation being stronger during

the first session relative to the second session.
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Table 5.4.

GLMM Results for Media Multitasking as a Function of Session and the Self-Regulatory Traits, Controlling
Sfor Viideo Order

Predictor of Interest ~ Fixed Effects Estimate ~ SE z p
Conscientiousness  Intercept 2.01 047 426 <.001
(N =164 Video order (New Yorker -0.18 0.68  -0.27 786
First)
Session (Second Session) 0.43 0.01 4747 <.001
Conscientiousness 0.06 034  0.18 .858
Session * Conscientiousness 0.05 0.01 6.00 <.001
Self-Control Intercept 2.24 045 495 <.001
(N =169) Video order (New Yorker -0.60 0.66 -0.91 361
First)
Session (Second Session) 0.43 0.01 4817 <.001
Self-control -0.46 033 -141 159
Session * Self-control -0.13 0.01 -1471 <.001
Boredom Intercept 2.10 047 446 <.001
Proneness Video order (New Yorker 050 067 076 451
(N =170) First)
Session (Second Session) 0.44 0.01 4941 <.001
Boredom proneness -0.48 033 -1.44 149

Session * Boredom proneness 0.18 0.01 19.19 < .001

Note. Coefficients for the effect of video order are shown for the New Yorker First condition (the Brain Magic
First condition is the reference condition) and coefficients for the effect of session are shown for the second
session (the first session is the reference condition). Scores on the individual difference measures are
standardized. P-values are based on Wald z-tests comparing estimates against zero.
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Figure 5.4. Predicted relations between total trials spent media multitasking and (A) conscientiousness, (B)
self-control, and (C) boredom proneness based on results of the GLMMSs, which control for video order. The
shaded regions represent 95% confidence intervals.

5.3.4.3 Media Multitasking Questionnaires

Results of the GLMMs involving the Media Multitasking Index and the Short Media
Multitasking Measure are shown in Table 5.5 and Figure 5.5. Results pertaining to the Media
Multitasking Index should be interpreted with caution, as only 70 participants provided complete
responses on this measure. There was a main effect of scores on the Media Multitasking Index,
as well as an interaction between scores on this measure and study session. Scores on the Media
Multitasking Index were more strongly associated with greater media multitasking during the
first session compared to the second session. The model involving the Short Media Multitasking
Measure also revealed an interaction with session. Interestingly, higher scores on the Short
Media Multitasking Measure were related to greater media multitasking during the first session,

but less media multitasking during the second session.
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Table 5.5.

GLMM Results for In-Study Media Multitasking as a Function of Session and Media Multitasking
Tendencies in Daily Life, Controlling for 1ideo Order

Predictor of Interest  Fixed Effects Estimate SE z p
Media Intercept 2.50 0.59 420 <.001
Multitasking Index ;1. order (New Yorker 0.14 095 -0.15  .881
(N =170) First)
Session (Second Session) 0.50 0.01  36.69 <.001
Media Multitasking Index 1.09 0.47 2.35 .019
Session * Media -0.31 0.01 -2224 <.001
Multitasking Index
Short Media Intercept 2.05 0.47 4.36 <.001
Multitasking Video order (New Yorker -0.35 0.67 -0.52  .606
Measure Fi
irst)
(V= 169) Session (Second Session) 0.39 001 4355 <.001
Short Media Multitasking 0.08 0.34 0.24 814
Measure
Session * Short Media -0.15 0.01 -16.30 <.001
Multitasking Measure

Note. Coefficients for the effect of video order are shown for the New Yorker First condition (the Brain Magic
First condition is the reference condition) and coefficients for the effect of session are shown for the second

session (the first session is the reference condition). Scores on the media multitasking questionnaires are
standardized. P-values are based on Wald z-tests comparing estimates against zero.
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video order. The shaded regions represent 95% confidence intervals. Confidence intervals for the Media
Multitasking Index exceed the possible range of media multitasking trials in this study and are therefore cut off at
more extreme scores on the Media Multitasking Index

5.4 Discussion

Findings from the present study provide support for the notion that when key
contextual variables, such as physical setting, available tasks, and opportunities to media
multitask, are held constant, individuals show relatively consistent media multitasking behaviours
across multiple testing sessions. Although media multitasking was correlated across sessions,
rates significantly increased from the first to the second session in both video order conditions.
This difference may be attributable to participants’ increased familiarity with the 1-back task and
the video toggle option during the second session. That is, by the second session, participants
may have realized that they could media multitask with little impact on petrformance and/or that
media multitasking could help reduce the perceived monotony of the task. While these

possibilities were not explicitly tested, this latter explanation would be consistent with the
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numerically (non-significant) increase in task enjoyment from the first to the second session.
Interestingly, changes in media multitasking across sessions also varied as a function of video
order. While it is possible that this interaction was due to sampling differences across the two
video order conditions, it is also possible that the video participants saw during the first session
meaningfully impacted their likelihood of media multitasking during the second session. The
nature of this impact is unclear however, as changes in media multitasking across sessions did
not appear to be tied to changes in participants’ enjoyment of the videos, at least in the group
that viewed the Brain Magic video first. While participants in this group showed the steepest
increase in media multitasking across sessions, their enjoyment of the videos decreased across

sessions.

Concerning whether individual differences predict media multitasking when context is
held constant, none were found to predict media multitasking alone; however, several individual
difference factors interacted with session when predicting media multitasking. In nearly all cases,
the directions of the relations remained consistent across sessions, although the strength of the
relations varied, likely due to contextual differences across sessions that were not explicitly
measured or accounted for. Future research could examine the stability of the interactions
between the individual difference factors and sessions to provide insight into the extent to which
they reflect changes due to repeated exposure to the paradigm (e.g., increased familiarity across

sessions) or circumstantial differences specific to the sample examined in the present study.

Given that the stability of these interactions is currently uncertain, they are not
interpreted in detail below; however, certain general trends are discussed in brief. Regarding

individual differences in attention, attention lapses and spontaneous mind-wandering were
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unrelated to in-study media multitasking; however, greater attention-related cognitive errors and
deliberate mind-wandering were associated with higher rates of media multitasking. It is possible
that these two attention-related measures were more predictive of media multitasking due to the
specific forms of disengagement they assess. Many items on the Attention-Related Cognitive
Errors Scale refer to physical errors (e.g., retrieving the wrong object from the fridge) resulting
from inattention, while items on the Deliberate Mind-Wandering Scale focus on intentional
shifts in attention. These more overt or intentional forms of disengagement may be more
relevant to one’s decisions to engage in off-task behaviours like media multitasking. In contrast,
the Lapses Only variant of the Mindful Attention Awareness Scale and the Spontaneous Mind-
Wandering Scale assess more passive or unintentional forms of disengagement which may be

less relevant to decisions to media multitask.

Each of the self-regulatory traits also interacted with session, although relations
involving these traits did not always emerge in the hypothesized directions. As anticipated, self-
control was associated with lower overall rates of media multitasking, but unexpectedly, higher
conscientiousness was related to greater levels of media multitasking, and higher boredom
proneness was associated with /Jowerlevels of media multitasking. Although additional research is
needed to understand the mechanisms underlying these relations, they may reflect differences in
how individuals high in these traits perceive the value and/or appropriateness of media
multitasking in this specific paradigm, such as whether they view it as a behaviour to be avoided

or one that is likely to alleviate feelings of boredom.

The media multitasking questionnaires additionally interacted with session when

predicting media multitasking. As anticipated, higher scores on the Media Multitasking Index
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were associated with greater media multitasking during both sessions. In contrast, higher scores
on the Short Media Multitasking Measure predicted greater media multitasking in the first session,
but /ess media multitasking in the second session. The differing patterns across the two measures
are surprising given that both measures are intended to evaluate tendencies to combine multiple
forms of media in daily life and would therefore be expected to relate similatly to in-lab media

multitasking.

One possible explanation relates to the range of multitasking behaviours captured by
each measure. The Short Media Multitasking Measure focuses on how often individuals combine
just four types of media, whereas the Media Multitasking Index assesses tendencies to combine
twelve media types. In capturing a broader range of media multitasking behaviours, the Media
Multitasking Index may better reflect general multitasking preferences, making it a more reliable
predictor of in-lab media multitasking. In contrast, the Short Media Multitasking Measure may
reflect more specific media multitasking habits that share little overlap with in-lab media

multitasking, leading to inconsistent relations over time.

In sum, this study provided further evidence for an interplay between individual
difference and contextual factors in predicting media multitasking. When key contextual
variables (e.g., task type, environment) were held constant, individuals’ media multitasking
behaviours remained relatively consistent over time. Moreover, these behaviours appeared to be
at least partially driven by individual differences in traits related to attention and self-regulation,
as well as tendencies to media multitask in daily life. Despite several contextual factors being
fixed, rates of media multitasking and the relations between individual difference factors and

media multitasking varied across sessions. This suggests that several contextual variables that
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were not explicitly assessed or controlled influenced individuals’ media multitasking patterns and

further highlights the major role context plays in this behaviour.
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Chapter 6: General Discussion

6.1 General Summary of Findings

The purpose of the present investigations was to provide a more nuanced understanding
of the drivers of media multitasking by addressing two major gaps in the literature. Chapters 2
and 3 explored the understudied temporal dynamics of media multitasking. These chapters
approached the behaviour from an opportunity costs perspective to understand how moment-
to-moment changes in certain variables impact how media multitasking evolves over the course
of a primary task. While most existing research has taken one of two approaches to studying
media multitasking — either examining relations between individual difference factors and
questionnaire measures of media multitasking or studying context-dependent variables with
more immediate impacts on media multitasking — Chapters 4 and 5 considered the joint role of

both classes of variables in predicting media multitasking.

Chapter 2 provided evidence that rising opportunity costs, signaled by increases in state
boredom, drive increases in media multitasking over time. This finding is consistent with
previous research suggesting that conditions associated with higher opportunity costs lead to
heightened levels of boredom (Struk et al., 2020; Tam & Inzlicht, 2024), and that individuals
engage in task-switching in an attempt to alleviate feelings of boredom (although this behaviour
may in fact exacerbate feelings of boredom; Tam & Inzlicht, 2024). Chapter 3 demonstrated that
increasing motivation to complete a primary task, which should reduce the perceived
opportunity costs of engaging in the task, effectively attenuates temporal increases in media
multitasking. In addition to highlighting boredom and motivation as key variables that shape
how media multitasking evolves over time, this work challenges a major class of theories in the

sustained attention literature. That is, in showing that individuals become »zore rather than less
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likely to take on additional tasks over time, findings from Chapters 2 and 3 suggest that the
attention and performance decrements commonly observed in the sustained attention literature
(e.g., Brosowsky et al., 2023; Krimsky et al., 2017; Risko et al., 2012; Thomson et al., 2014;
Yanko & Spalek, 2014) may not be solely attributable to a gradual depletion of cognitive
resources. Instead, the findings align more closely theories centered on varying cost-benefit

analyses, like the opportunity costs account (Kurzban et al., 2013).

Chapter 4 showed that individual differences in traits related to attention and self-
regulation, as well as scores on questionnaire measures of media multitasking, predict in-study
media multitasking, but do so by interacting with context-dependent variables. Indeed, these
relations varied considerably across levels of task difficulty and task order, and in ways that did
not consistently lend themselves to simple interpretations. It is possible that the observed
pattern of results was partly due to participants engaging in media multitasking with content
outside the experimental context. In line with this notion, individuals high in traits related to
inattention (i.e., attention lapses and spontaneous mind-wandering) and low self-regulation (i.e.,
boredom proneness), as well as those who reported frequently media multitasking in daily life,
were more likely to report having engaged in extra-experimental media multitasking. These were
some of the traits that were associated with in-study media multitasking in directions opposite to
those hypothesized. Building upon on the work presented in Chapter 4, Chapter 5 demonstrated
that, when key contextual variables (e.g., physical setting, task, opportunities to media multitask)
are held constant, individuals exhibit consistent media multitasking behaviours over time. The
trends observed in this chapter further suggest that, under these circumstances, media

multitasking may be partially driven by individual differences in traits related to inattention and
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low self-regulation. They also provided support for the notion that self-reported media
multitasking in daily life is associated with in-lab media multitasking, although the direction of
this association varied across sessions for one of the media multitasking questionnaires (i.e., the

Short Media Multitasking Measure).

Together, findings from Chapters 4 and 5 provide evidence that media multitasking
arises from an interplay between stable individual difference factors and more variable context-
dependent factors. Findings from this study also help address an additional underexplored
question concerning whether questionnaire measures of media multitasking predict in-the-
moment instances of this behaviour (e.g., in the laboratory). While several prior studies have
failed to find such a relation in their media multitasking paradigms (Lopez & Orr, 2022; Lui et
al., 2023; Shih, 2013, although see Rigby et al., 2017), Chapters 4 and 5 demonstrated that two
widely used media multitasking questionnaires (Baumgartner et al., 2017; Ophir et al., 2009)
interacted with contextual factors (e.g., task difficulty, study session) when predicting in-lab
media multitasking. Although further research is needed to provide insight into the stability of
these findings, this may indicate an overlap between the mechanisms that drive media
multitasking in Ralph and colleagues’ (2020) paradigm and those driving media multitasking in

the real world, which would support the ecological validity of this paradigm.
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6.2 A Holistic Approach to Considering Media Multitasking®

The importance of understanding the interplay between stable individual difference
factors and moment-to-moment changes in contextual factors underscores the need for a
comprehensive model of the drivers of media multitasking. The model proposed in this section
(depicted in Figure 6.1) categorizes the drivers of media multitasking into five components.
Factors within these components exist on a spectrum ranging from stable, reflecting unchanging
and fixed capabilities and characteristics, to #ransient, reflecting variable and shifting
considerations and contexts. The joint influence of the five components is theorized to
determine one’s likelihood of media multitasking at any given moment. This section briefly
outlines each of the five components and discusses how the proposed model could advance

current knowledge on the drivers of media multitasking.

6.2.1 The Five Interactive Components That Drive Media Multitasking

6.2.1.1 Cognitive Architectural Component. The first component reflects primarily
stable neural and cognitive features that may determine one’s ability to sustain one’s attention on
a single task or allocate one’s attention in ways that promote successful multitasking. These
features include the attention-related variables explored in the previous chapters (e.g., attention-
related cognitive errors), which appeared to play a role in participants’ in-study media
multitasking. Further support for the role of a cognitive architectural component can be seen
through prior work demonstrating that media multitasking is higher among individuals with

poor cognitive control (Matthews et al., 2022; Ophir et al., 2009) or tendencies reflective of poor

5> A version of the model presented in this chapter is available at: Drody, A. C., Pereira, E. J., & Smilek, D. (2025).
Attention in our digital ecosystem: The five interactive components that drive media multitasking. Psychonomic
Bulletin & Review, 1-18.
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cognitive control, such as higher distractibility (Moisala et al., 2016), poorer decision-making

(Mdller et al., 2021), and greater executive difficulties (Magen, 2017; Rogobete et al., 2020).

6.2.1.2 Dispositional Component. The second component reflects relatively stable
features within individuals that speak to personality characteristics and trait-level differences that
make one more or less prone to media multitasking. The self-regulatory traits examined in
Chapters 4 and 5 (conscientiousness, self-control, and boredom proneness) likely operate within
this component. Further evidence for this component comes from work linking decreased self-
esteem, greater depression and increased social anxiety to more frequent media multitasking
(Becker et al., 2013). High scores on measures of impulsivity (Magen, 2017; Minear et al., 2013;
Sanbonmatsu et al., 2013; Schutten et al., 2017) and sensation-seeking (Chang, 2017; Duff et al.,
2014; Kononova, 2013; Lim & Shim, 2016; Sanbonmatsu et al., 2013) have also been associated

with greater media multitasking.

6.2.1.3 Metacognitive Component. The third component reflects features that are
both stable and transient related to an individuals’ awareness of their ability to effectively media
multitask. This can include their confidence in their multitasking abilities and their (believed)
capacity to detect errors. Metacognitive beliefs are typically considered to be stable (Cartwright-
Hatton & Wells, 1997; Faissner et al., 2018; Nordahl et al., 2023), such that they are gradually
formed over time as individuals gain more experience with a particular behaviour (Bandura,
1977; Rouault & Fleming, 2020); however, there may be a strong transient aspect of this
component, as the presence of new information has been shown to quickly alter individuals’

beliefs (Gilbert et al., 2019; Grinschgl et al., 2021; O’Leary & Fletcher, 2024). Supporting this
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component, prior work has shown that individuals are aware of the performance costs
associated with media multitasking (Froese et al., 2010; Gingerich & Lineweaver, 2014) and may
modulate their media multitasking behaviours to minimize these performance costs

(Baumgartner & Wiradhany, 2022; Ralph et al., 2020; Wang et al., 2015).

6.2.1.4 Task Valuative Component. The fourth component reflects features that
impact the value one places on the activities they are currently engaged in relative to the costs
and benefits they attribute to media multitasking. Media multitasking should be more likely when
engaging in the behaviour is more highly valued than fully attending to one’s primary task. There
are cases in which task valuation may present as a more stable judgment. For instance,
individuals associate several global costs (e.g., poorer task performance, reduced efficiency,
negative emotions, feelings of disengagement; Bardhi et al., 2010; Calderwood et al., 2016; Ralph
et al., 2020) and benefits (increased efficiency, social connection, reduced negative affect; Bardhi
et al., 2010, Calderwood et al., 2016) with media multitasking. However, findings from Chapters
2 and 3, which showed that variables tied to perceived opportunity costs (i.e., boredom, effort,
motivation) change over time and co-vary with media multitasking, highlight a strong transient

aspect of this component.

6.2.1.5 Environmental Component. The fifth component is predominantly transient
and emphasizes the role of one’s current environment in media multitasking. This can include
the features of the tasks in one’s environment. Indeed, certain tasks appear to promote greater
media multitasking than others, such as those that do not overlap in sensory modality with the

primary task (e.g., having separate audio, visual, or motor contributions), those that provide
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individuals with a high degree of control over the rate at which information is presented
(Baumgartner & Wiradhany, 2022; Wang et al., 2015), and those that place low cognitive
demands on the individual (Ralph et al., 2020; Wang et al., 2015). Social norms and expectations
surrounding media multitasking in a given environment may also be relevant variables within
this component. In line with this notion, prior work suggests that media multitasking is more
common in settings in which it is perceived as more socially acceptable. For example, individuals
have been shown to media multitask less when watching television with others versus alone
(Voorveld & Viswanathan, 2015). Moreover, students frequently cite the commonality of media

multitasking in lecture settings to justify their own in-class media multitasking (Parry & le Roux,

2017).
\
Stable
Cognitive . o
Components ; Dispositional
Architectural
Metacognitive
. Environmental
Transient
J Components

Figure 6.1. Depiction of the five components within the interactive model of media multitasking, which exist
on a core temporal dimension that ranges from stable and intrinsic (above, pink) to transient and mutable
(below, blue).
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0.2.2 Understanding the Complexity of Media Multitasking

This model assumes that each of the five components interact to give rise to one’s
likelihood of media multitasking at any given moment. Findings from Chapter 4 provide
evidence for this view by showing that traits within the cognitive architectural (e.g., attention-
related traits) and dispositional components (e.g., self-regulatory traits) predicted media
multitasking differently depending on environmental factors like task difficulty. By allowing for
an interplay between these components, the proposed model can account for a wide range of
media multitasking findings. Such instances are depicted in Figure 6.2, which illustrates
hypothetical media multitasking scenarios, with ovals representing each component and the size
and opacity of each oval representing the extent to which the component encourages media
multitasking. For example, if considering between-group effects, media multitasking may be
higher for individuals who have a greater disposition towards this behaviour (e.g., high vs. low
boredom proneness); but as seen in Figure 6.2A, this difference may not hold if environmental
opportunities to media multitask are not abundant (e.g., at work vs. at home). Additionally, if
considering within-person effects, an individual put in the same environment on different days
(e.g., a student attending a lecture) should have the same cognitive architectural, dispositional,
and environmental constraints, and therefore be expected to media multitask at the same overall
rate on both days; however as seen in Figure 6.2B, media multitasking may differ across days
because their motivation to perform well differs between days (thereby changing their task

valuation).
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Figure 6.2. Graphical depiction of a hypothetical scenario in which (A) two individuals with different levels of
boredom proneness show a similar likelihood of media multitasking due to differences within the environmental
component, and (B) the same individual has a different likelihood of media multitasking over consecutive days due
to variability within the task valuation component. In both figures, the size and opacity of the ovals represent the
degree to which each component is expected to impact one’s decision to media multitask.

Importantly, this model implies that a comprehensive understanding of media
multitasking requires consideration of all five components within the model. Prior work studying
cither the stable (i.e., individual difference) or transient (e.g., context-dependent) components

have contributed substantially to the current understanding of media multitasking; however, this
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primary focus on single components has likely led to the large variance in findings across media
multitasking studies (Kong et al., 2023; Wiradhany & Koerts, 2021; Wiradhany & Nieuwenstein,
2017). Although further work is required to test the validity of this model, it has the potential to
improve researchers’ predictive power when exploring media multitasking and provide them

with deeper insight into the mechanisms driving this behaviour.

The work presented in this thesis highlights numerous state-like (e.g., boredom,
motivation) and context-dependent (e.g., task difficulty) factors that may shape patterns of
media multitasking from one moment to the next. The studies presented here also demonstrate
that these variables interact in complex ways with individual characteristics (e.g., individual
differences in attention, self-regulatory traits, and tendencies to media multitask in daily life)
when predicting in-the-moment instances of media multitasking. While more research is needed
to better understand the nature of these interactions, it is clear that media multitasking is a highly
variable behaviour that changes in response to multiple layers of influence. The model proposed
in this chapter may provide a useful framework for considering and guiding exploration on these

interactions.
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Appendix A

Additional Chapter 3.2 Analyses Based on Responses to the Extra-Experimental Media

Multitasking Question

Chapter 3.2 Results Excluding Participants Who Engaged in Activities Outside the

Experimental Context
Data Preprocessing

After applying the data preprocessing methods employed in Ralph et al. (2021), which
involved removing participants with less than 30% hits and greater than 20% false alarms, the
data was filtered so that only participants who responded “No” to the question, “Were you
engaged in any tasks other than those related to the experiment?” remained. The final sample
consisted of 169 participants (137 women, 27 men, 2 genderqueer, 1 agender and 2 who
preferred not to answer), with 71 participants in the Control condition and 98 participants in the
Motivated condition. Based on the 168 complete responses to the age question, the age of the

sample ranged from 17 to 44 years old (M, = 20.22, SD = 3.78).
Motivation

Pre- and post-task ratings of motivation were examined using a mixed factorial ANOVA
with condition (Motivated or Control) as a between-participants factor and time (Pre- or Post-
Task) as a within-participants factor. The main effect of condition neared, but did not reach
significance, F(1, 167) = 3.78, p = .053, , n°, = .02; however, there was a main effect of time, F(1,

167) = 128.81, p < .001, %, = .44, with motivation levels decreasing from the statt to the end of
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the task (Figure Al). There was no significant interaction between condition and time, F(1, 167)

= 1.54,p = 217, 1% = .01.

Changes in motivation over the course of the 1-back task were analyzed using a mixed
factorial ANOVA with condition as a between-participants factor and block (the nine probes in
the 1-back) as a within-participants factor. Two participants with missing responses on one or
more of the probes were removed from this analysis. Mauchly’s test indicated that the
assumption of sphericity was violated (W= 0.05, p < .001), therefore, results are presented after
applying a Greenhouse-Geisser correction (¢ = 0.50). There was a significant main effect of
condition, F(1, 161) = 8.74, p = .004, n°, = .05, indicating that participants in the Motivated
condition were significantly more motivated than those in the Interest condition. There was also
a main effect of block, F(4.04, 649.92) = 74.30, p < .001, n?, = 0.32, with motivation decreasing
over the course of the task. The interaction between condition and block was not significant,

F(4.04, 649.92) = 1.90, p = .108, 7%, = 0.01 (Figure A1).

A7 Condition B 7
Motivated
- == = Control 61
- O c .| ¥
< = g% -
o ® 3
- 5 ~ > 4 \!l-
: N 3 Rl o
= ~ 3 ﬂ
5 4 N =
= K3 2
3 L L 1. L s L L L Ly L L L L s
Pre-Task Post-Task 1 2 3 4 5 6 7 8 9
Time Block

Figure Al. Graphs depicting mean levels of motivation before and after the 1-back (A) as well as over
successive blocks of the 1-back (B) as a function of condition. Etror bars represent +/- 1 Standard Error of
the Mean.
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Motivation-related Experiences

Participants in the Motivated (M = 2.95, §D = 1.45) and Control (M = 2.90, D = 1.57)
conditions did not differ in terms of their enjoyment of the 1-back, 167) = 0.20, p = .839, d =
.03 or how interesting they found the task, #167) = 0.02, p = .984, d = .00 (Matvsirara= 2.64,

S Datotivara= 1.535 Mcowru= 2.65, SDconmi= 1.76). Overall, participants in the Motivated condition
reported that they were motivated by the instructions informing them that they could leave the
task early, scoring near the midpoint on the 7-point Likert scale (M = 5.54, §D = 1.57), where 1

represented “not at all motivated” and 7 represented “very motivated”.

Impact of Motivation Manipulation on Media Multitasking

The trials of the 1-back were divided into nine blocks of 52 trials, corresponding to the
number of motivation probes included in the task. Within each block, the number of trials
participants spent with the video on was summed. Changes in media multitasking as a function
of time and condition were assessed using a GLMM, with condition (Control as the reference
group) and block (standardized) as fixed effects, and intercepts and slopes that were allowed to
vary randomly by participant and block. A Poisson distribution was specified for the outcome
variable (media multitasking). Results of the GLMM are shown in Table Al and changes in
media multitasking over time are plotted for both conditions in Figure A2. There was a
significant effect of condition such that those in the Motivated condition were less likely to
media multitask than those in the Control condition. There was no significant effect of block,

and there was no interaction between condition and block.
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Table Al.

GLMM results with Block, Condition and Their Interaction Predicting Media Multitasking

Fixed Effects Estimate SE 2 P
Intercept -0.41 0.62 -0.66 .508
Condition -3.03 0.83 -3.65 <.001
(Motivated Group)

Block -0.07 0.21 -0.34 732
Block*Condition -0.44 0.24 -1.81 071

Note. N = 169. Coefficients for the effect of condition are shown for the Motivated condition
(Control is the reference condition). P-values are based on Wald-z tests comparing estimates against
zeto.
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Figure A2. Scatterplots depicting changes in media multitasking over successive blocks of the 1-back for
participants in the Control condition (left) and Motivated condition (right). Data points are jittered to increase
their visibility. Regression lines are fitted to the data and shading represents 95% confidence intervals.
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Changes in Performance Over Time

Proportion of hits and false alarms were calculated for each of the nine blocks of the 1-
back (Figure A3) and changes in performance over time were evaluated using mixed factorial
ANOVAs with either proportion of hits or proportion of false alarms as the dependent variable,
condition as a between-participants factor and block as a within-participants factor. Mauchly’s
tests indicated that the assumption of sphericity was violated for the ANOVAs involving both
proportion of hits (I = 0.18, p < .001) and proportion of false alarms (W' = 0.39, p < .001).

Results are therefore presented using Greenhouse-Geisser estimates of spheticity (& prporion sits =

060, E proportion false alarms = 078)

Concerning proportion of hits, there was a main effect of condition, F(1, 167) = 5.11, p
= .025, °, = .03, indicating that proportion of hits were higher in the Motivated condition
compared to the Control condition. Additionally, there was a main effect of block, F(4.80,
802.14) = 24.71, p < .001, n*, = .13, such that proportion of hits declined over time. There was
no significant interaction between condition and block, F(4.80, 802.14) = 1.98, p = .082, 0%, =
.01. Proportion of false alarms were at floor and no main effect of condition, F(1, 167) = 0.06, p
= .806, n* < .01, or block, F(6.23, 1039.87) = 0.52, p = .796, % < .01, was found. Moreover,
there was no interaction between condition and block, F(6.23, 1039.87) = 0.75, p = .615, 0%, <

.01.
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Figure A3. Line graphs depicting proportion of hits (A) and proportion of false alarms (B) over successive
blocks of the 1-back for patticipants in the Motivated and Control condition. Error bars represent +/- 1
standard error of the mean.

Chapter 3.2 Results Including Only Participants Who Engaged in Activities Outside the

Experimental Context
Data Preprocessing

After applying the data preprocessing methods employed in Ralph et al. (2021), which
involved removing participants with less than 30% hits and greater than 20% false alarms, the
data so were filtered so that only participants who responded “Yes” to the question, “Were you
engaged in any tasks other than those related to the experiment?” remained. The final sample
consisted of 113 participants (93 women, 17 men, 3 genderqueer), with 57 participants in the
Control condition and 56 participants in the Motivated condition. Based on the 105 complete
responses to the age question, the age of the sample ranged from 17 to 33 years old (M, =

19.67, §D = 2.73).
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Motivation

Pre- and post-task ratings of motivation were compared using a mixed factorial ANOVA
with condition (Motivated or Control) as a between-participants factor and time (Pre- or Post-
Task) as a within-participants factor. There was no main effect of condition, F(1, 1111) = 0.02, p
= .894, v, < .01; however, there was a main effect of time, F(1, 111) = 101.79, p < .001, n°, =
48, with motivation levels decreasing from the start to the end of the task (Figure A4). There

was no interaction between condition and time, F(1, 111) = 1.18, p = .280, 0% = .01.

Changes in motivation over the course of the 1-back task were examined using a mixed
factorial ANOVA with condition as a between-participants factor and block (corresponding to
the nine probes in the 1-back) as a within-participants factor. Five participants with missing
responses on one or more of the probes were removed from this analysis. As Mauchly’s test
indicated that the assumption of sphericity was violated (I = 0.03, p < .001), results are
presented after applying a Greenhouse-Geisser correction (¢ = 0.42). There was no main effect
of condition, F(1, 105) = 0.83, p = .363, 0%, = .01, although there was a main effect of block,
F(3.34, 350.64) = 61.97, p < .001, n*= .37, with motivation decreasing over the course of the
task. The interaction between condition and block was not significant, F(3.34, 350.64) = 1.27, p

= .283, n*p = .01 (Figure A4).
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Figure A4. Graphs depicting mean levels of motivation before and after the 1-back (A) as well as over
successive blocks of the 1-back (B) as a function of condition. Error bars represent +/- 1 standard error of
the mean.

Motivation-related Experiences

Participants in the Motivated (M = 2.21, §D = 1.42) and Control (M = 2.32, §D = 1.45)
conditions did not differ in terms of their enjoyment of the 1-back, A111) = 0.37, p = .708, d =
.07 or how interesting they found the task, #111) = 0.98, p = .328, d = .18 (Matvsirara= 1.93,
SDtviivated= 1.395 Mconr= 218, SDcunmi= 1.28). Overall, participants in the Motivated condition
reported that they were motivated by the instructions informing them that they could leave the
task early, scoring near the midpoint on the 7-point Likert scale (M = 4.88, SD = 2.07), where 1

represented “not at all motivated” and 7 represented “very motivated”.
Impact of Motivation Manipulation on Media Multitasking

The trials of the 1-back were divided into nine blocks of 52 trials to correspond to the

number of probes included in the 1-back. The total number of trials during which participants
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engaged in media multitasking was calculated for each block. Changes in media multitasking as a
function of time and condition were assessed using a GLMM, with condition (Control as the
reference group) and block (standardized) as fixed effects, and intercepts and slopes that were
allowed to vary randomly by participant and block. A Poisson distribution was specified for the
outcome variable (media multitasking). Results of the GLMM are shown in Table A2 and
changes in media multitasking over time are plotted for both conditions in Figure A5. There was
a significant effect of condition such that those in the Motivated condition were less likely to
media multitask than those in the Control condition. There was no significant effect of block

nor was there a significant interaction between Condition and Block.

Table A2.

GLMM results with Block, Condition and Their Interaction Predicting Media Multitasking

Fixed Effects Estimate SE g P
Intercept 0.22 0.52 0.43 .668
Condition -1.62 0.75 -2.16 031
(Motivated Group)

Block 0.18 0.16 1.13 .259
Block*Condition -0.19 0.21 -0.94 347

Note. N = 113. Coefficients for the effect of condition are shown for the Motivated condition
(Control is the reference condition). P-values are based on Wald z-tests comparing estimates against
ZEr0.
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Figure A5. Scatterplots depicting changes in media multitasking over successive blocks of the 1-back for
participants in the Control condition (left) and Motivated condition (right). Data points are jittered to increase
their visibility. Regression lines are fitted to the data and shading represents 95% confidence intervals.

Changes in Performance Over Time

Proportion of hits and false alarms were calculated for each of the nine blocks of the 1-
back (Figure A6) and changes in performance over time were evaluated using mixed factorial
ANOVAs with either proportion of hits or proportion of false alarms as the dependent variable,
condition as a between-participants factor and block as a within-participants factor. Mauchly’s
tests indicated that the assumption of sphericity was violated for the ANOVAs involving both
proportion of hits (I = 0.10, p < .001) and proportion of false alarms (W= 0.50, p < .001).
Results are therefore presented using Greenhouse-Geisser estimates of spheticity (€ prporion siss =

0'54, gpmportz'wﬁz/:e dlarms — O.87>.
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Concerning proportion of hits, there was no main effect of condition, F(1, 111) = 3.02, p
= .085, n* = .03. There was a main effect of block, F(4.31, 478.13) = 33.55, p < .001, n*, = .23,
such that proportion of hits declined over time. There was a significant interaction between
condition and block, F(4.31, 478.13) = 2.66, p = .029, n°, = .02. Proportion of false alarms were
at floor and no main effect of condition, F(1, 111) = 0.23, p = .631, %, < .01, or block, F(6.95,
771.12) = 1.18, p = .314, n°, = .01, was found. Moreover, there was no interaction between

condition and block, F(6.95, 771.12) = 0.96, p = .458, 7%, = .01.
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Figure A6. Line graphs depicting proportion of hits (A) and proportion of false alarms (B) over successive
blocks of the 1-back for patticipants in the Motivated and Control condition. Error bars represent +/- 1
standard error of the mean.
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Appendix B

Additional Chapter 3.2 Analyses Based on Responses to the Extra-Experimental

Media Multitasking Question Using the Approach Taken in Chapter 2
Data Preprocessing and Analyses

The same performance filters applied throughout the thesis, which involved removing
participants with less than 30% hits and greater than 20% false alarms, were applied to the
present data. Participants were then coded as belonging to the Extra-Experimental MMT group
if they reported engaging in other media-related activities during the study or to the No MMT
group if they indicated that they did not engage in outside activities and never played the
optional video during the study. Participants who did not meet these criteria were omitted from
these exploratory analyses. The final sample consisted of 159 participants, with 94 belonging to
the Extra-Experimental MMT group and 65 belonging to the No MMT group. Based on the 156
complete responses to the age question, the average age of the sample was 19.95 (§D = 3.63),
with ages ranging between 17 and 43. As participants who multitasked with the video were not
included in the No MMT group, analyses cannot compare media multitasking with the optional
video across the Extra-Experimental MMT and No MMT conditions. Therefore, comparisons
between groups focused only on ratings of motivation and changes in performance over time.
Where the assumption of sphericity was violated, a Greenhouse Geisser correction was applied

to the degrees of freedom.

Motivation
Pre- and post-task ratings of motivation were compared using a mixed factorial ANOVA

with Extra-Experimental MMT group (Extra-Experimental MMT or No MMT) as a between-

152



participants factor and time (pre- versus post-task) as a within-participants factor. There was a
main effect of group, F(1, 157) = 16.97, p < .001, n*, = .10, indicating that motivation levels
were higher among those in the No MMT group compared to the Extra-Experimental MMT
group. There was also as a main effect of time, F(1, 157) = 102.25, p < .001, n°, = .39, with
motivation levels decreasing from the start to the end of the task (Figure B1), and an interaction
between group and time, F(1, 157) = 10.11, p = .002, n°, = .06, indicating that motivation levels

decreased more steeply for those in the Extra-Experimental MMT versus No MMT group.

Changes in motivation over the course of the 1-back task were examined using a mixed
factorial ANOVA with Extra-Experimental MMT group as a between-participants factor and
block (corresponding to the nine probes in the 1-back) as a within-participants factor. Six
participants with missing responses on one or more of the probes were removed from this
analysis. There was a main effect of group, F(1, 151) = 26.86, p < .001, n’, = .15, such that
motivation levels were higher among those in the No MMT group compared to the Extra-
Experimental MMT condition. There was also a main effect of block, F(3.32, 502.03) = 59.56, p
<.001, n*p = .28, with motivation levels decreasing over time, and an interaction between group
and block, F(3.32, 502.03) = 5.64, p < .001, n*, = .04, such that motivation levels declined more

steeply in the Extra-Experimental MMT group relative to the No MMT group (Figure B1).
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Figure B1. (A) Mean (+SE) ratings of motivation pre- and post task and (B) over successive blocks of the 1-
back task for participants in the Extra-Experimental MMT and No MMT groups.

Motivation-related Experiences

Participants in the No MMT group (M = 3.17, §D = 1.46) found the 1-back task
significantly more enjoyable than participants in the Extra-Experimental MMT group (M = 2.23,
SD = 1.41), (157) = -4.05, p < .001, 4 = .65. The 1-back task was also rated as more interesting
by participants in the No MMT group (M = 2.78, §D = 1.67) compared to participants in the

Extra-Experimental MMT group (M = 2.00, D = 1.32), A157) = -3.30, p = .001, 4 = 0.53.
Changes in Performance Over Time

Proportion of hits and false alarms were calculated for each of the nine blocks of the 1-back
(Figure B2) and changes in performance over time were evaluated using mixed factorial
ANOVAs with either proportion of hits or proportion of false alarms as the dependent variable,
Extra-Experimental MMT group as a between-participants factor and block as a within-

participants factor.
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Concerning proportion of hits, there was a main effect of Extra-Experimental MMT
group, F(1, 157) = 50.88, p < .001, 1% = .25 such that hit rates were higher among those in the
No MMT group compared to the Extra-Experimental MMT group. There was also a main effect
of block, F(4.21, 661.36) = 24.95, p < .001, n*, = .14, revealing that proportion of hits declined
over time, as well as a significant interaction between group and block, F(4.21, 661.36) = 9.69, p
<.001, n°, = .06, indicating that participants in the Extra-Expetimental MMT group exhibited
steeper declines in proportion of hits over time relative to those in the No MMT group.
Regarding proportion of false alarms, there was a main effect of group, F(1, 157) = 6.76, p =
010, % = .04, with false alarms occurring more frequently in the Extra-Expetimental MMT
group compared to the No MMT group. There was no main effect of block, F(7.34, 1151.98) =

0.63, p = .742, %, < .01, and no interaction between group and block, F(7.34, 1151.98) = 0.80, p

= 589, 7%, = .01.
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Figure B2. Mean (£SE) proportion of hits (A) and proportion of false alarms (B) over successive blocks of
the 1-back task for participants in the Extra-Experimental MMT and No MMT groups.
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Appendix C

Additional Analyses for Chapter 4

Correlations Between Individual Difference Measures

Table C1.
Correlations Between Individnal Difference Measures
Attention- Attention Spontaneous Deliberate Conscientiousness  Self-control Boredom Short Media
related lapses mind- mind- Proneness Multitasking
cognitive wandering wandering Measure

errors

Attention lapses S6HFE

Spontaneous mind- ATHRE A5HRE

wandering

Deliberate mind- A1 12 Klouay

wandering

Conscientiousness - 39Fk S Vo - 34k -.09

Self-control -.50%H* - 51wk - 4Otk -12 (Ve

Boredom Proneness A8HHK S0k A4k .01 -.OTHx* -.O4FK

Short Media 20% 18* d6* .03 -20%* 24%F 28K

Multitasking Measure

Media Multitasking 36%* 30%* 14 .20 -.20 .25 32% 66

Index

Note. For all correlations except those involving the media multitasking questionnaires, N = 156. For correlations involving the Short Media Multitasking Measure, N =
153, and for correlations involving the Media Multitasking Index, N = 56.
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Individual Difference Scores Based on Post-Task Responses Using Chapter 2 Approach

To follow the methods used in Chapter 2 of comparing participants who did an did
not engage in extra-experimental media multitasking, participants were divided into those who
engaged with media-related content outside the experimental context (Extra-Experimental MMT
group, 7 = 61) and those who refrained from multitasking, either with outside activities or the
optional video provided during the 1-back task (No MMT group, # = 85). A series of
independent samples ~tests were then conducted to determine whether scores on the individual
difference measures differed between groups. Note that the degrees of freedom differ across #
tests depending on the number of participants who provided complete responses on the scales.
No significant differences were found for scores on the Attention-Related Cognitive Errors
scale, Deliberate Mind-Wandering Scale, Conscientiousness scale or Brief Self-Control Scale (ps
<.05). However, scores on the Lapses-Only variant of the Mindful Attention Awareness scale
were higher among those who engaged in extra-experimental media multitasking (M = 43.87, SD
= 7.94) compared to those who refrained from multitasking altogether (M = 40.21, §D = 9.41),
#144) = 2.47, p = .015, d = 0.41. The same was true of scores on the Spontaneous Mind-
Wandering Scale (Mesm-prinenta sinr = 5.03, SD it Experimentat sier = 1.40, My aner = 4.50, SDno avrr =
1.36), #(144) = 2.30, p = .023, d = 0.39, Short Boredom Proneness Scale (Mp-Eaperimenta it =
3218, SDrmrperimenar svar = 10.01, My anr = 28.06, SDnipaver = 9.47), #(144) = 2.53, p = .012, d =
0.43, Short Media Multitasking Measutre (M gu-tiperinenta visat = 2.53, S DEa-Esperimentar vt = 0.61, M,
v = 2.25, SDnoavr = 0.62), #149) = 2.74, p = .007, d = 0.45, and Media Multitasking Index
(Mt Fosperimentat sint = 3.75, S Dstra Esperimentat sivar = 207, Mo svir = 2.59, SDnip sner = 1.52), #53) =

2.36, p = .022, d = 0.67. Figure C1 illustrates scores on the trait measures that were found to
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significantly differ based on whether participants engaged in extra-experimental media

multitasking or never multitasked during the study.
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Figure C1. Boxplots depicting scores on individual difference factors as a function of whether participants
engaged in extra-experimental media multitasking or refrained from multitasking of any kind. The Ex#ra-
Experimental MM group consists of participants who engaged in media-related activities outside the
experimental context, while the No MMT group consists of participants who refrained from engaging in
activities outside the experimental context and never engaged with the optional video provided during the 1-
back task. Plots are only shown for measures that significantly differed between groups (ps < .05).
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Appendix D

Additional Analyses for Chapter 5

Table D1.
Correlations Between Individual Difference Measures
Attention-related  Attention Spontaneous Deliberate mind- Conscientiousness ~ Self-  Boredom Media Multitasking
cognitive errors lapses mind-wandering wandering control proneness Index

Attention lapses Boli e

(166)
Spontaneous mind- 48k A0peE
wandering (166) (168)
Deliberate mind- 21%% .09 A9rrx
wandering (166) (168) (176)
Conscientiousness - 24%* - 23k - 33k -14

(157) (158) (164) (164)
Self-control - 49tk - A4tk - 53tk - 25k LOPRE

(162) (164) (169) (169) (157)
Boredom proneness A9tk S5HHK 39 20% - 33%Hx - 57K

(160) (162) (170) (170) (158) (163)
Media Multitasking A4rrx 26* .08 .05 -.28* -.24 23
Index (65) (65) (70) (70) (66) (66) (67)
Short Media 39prek 4ok 13 .06 -11 - 2%k 26%% Y e
Multitasking Measure (162) (164) (171) (171) (159) (164) (165) (67)

Note. Scores on each of the individual difference measures were averaged prior to conducting the correlations. Numbers within the parentheses represent the sample for each
relation, as participants did not consistently provide complete responses on all measures. * p < .05, ** p < .01, *** p < .001.
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