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ABSTRACT

The Elusive, But Essential Juggling Act: Iterative Processes of Validation in
Developing the Theory of Media Multitasking Intensity
by

Nicole Neda Zamanzadeh

The purpose of the current dissertation was multi-faceted: 1) propose the value of
an iterative process of measure validation for theoretical advances, 2) iteratively
develop and evaluate validity of the Media Multitasking Intensity Questionnaire
(MMTIQ), and 3) propose and examine a theory of media multitasking intensity.

The current dissertation proposes a relationship between current measure
development and validation practices, inconsistent empirical evidence, and stalled
theoretical development. The inability to replicate seminal empirical findings and thus
evidence theoretical validity has led the social sciences to begin to re-examine norms
for empirical research. Of the various solutions that have been proposed, the role of
measurement and validation has been unexamined and underestimated. Validation is
often limited to a single-effort or justified via citation and significant findings, leaving
various potential threats to the security (i.e., evidenced confidence) of validity claims.
Iterative validation efforts would allow for issues with the definition and measurement
can be identified, examined, and adjusted based on evidence. Thus, all research can be
considered a form of measure validation effort. This iterative process of validation is

exemplified via the development and validation of an experience sampling measure of

Xii



media multitasking intensity called the Media Multitasking Intensity Questionnaire
(MMTIQ). Five studies provided evidence to evaluate the security (i.e., confidence of
claims) of conceptual validity, interpretational or useful validity, criterion validity,
generalizable validity across context and populations or measurement invariance, and
response process validity.

Finally, the current dissertation involves a theory of media multitasking intensity.
This theory of media multitasking intensity was investigated by examining parent-
adolescent executive functioning, self-regulation, media multitasking intensity, and
stress. Media multitasking was redefined as the perception of the co-occurrence of or
interference between two or more tasks, when at least one of these tasks’ stimuli is a
form of mediated information (i.e., media). Media multitasking intensity refers to four
dimensions of media multitasking that vary the intensity or demand of resource
allocation: task co-occurrence or interference, task difficulty, task intentionality, and
task relevancy. In a one-week longitudinal intensive study of 324 parent-adolescent
dyads’ media multitasking intensity, the current dissertation found that parents engage
in higher media multitasking intensity than adolescents. Increased media multitasking
intensity was associated with greater general stress at the end of the week and lower
executive functioning and self-regulation capacities. Yet, adolescents with diminished
self-regulation engaged in less media multitasking and more intentionally irrelevant
media use in comparison to parents, which may be indicative of procrastination. These
findings demonstrate the nuance that media multitasking intensity can observe, and
illustrate that the nuances of media multitasking warrants further research especially

upon the dimensions of intentionality and relevance.
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CHAPTER ONE

INTRODUCTION

The current dissertation will first demonstrate the need for new theory
development, measurement practices, and validation in the field of media effects
research, then propose a theory of media multitasking and media multitasking intensity,
detail the construction and validation of a measure of media multitasking intensity, and
evaluate the relationship between media multitasking intensity and theoretically
relevant constructs.

Rationale

Multifaceted Internet-connected devices have become ubiquitous and essential
tools for accomplishing goals in daily life. The implications of this increasingly media-
saturated environment have only begun to unfold. Further investigation is necessary to
understand if the human mind and body have the abilities to adapt and manage the
constant stimulation and new demands that this media ecology has produced (Afifi,
Zamanzadeh, Harrison, & Acevedo Callejas, 2017; Levitin, 2014; Rice, Hagen, &
Zamanzadeh, 2018). The effects on the physical and mental well-being of a growing
population who use and increasingly depend on multi-capable devices to be productive
at work, create and maintain connections with family and friends, and to relax when
alone is uncertain. The existing work has suggested that the evolving media ecology has
created a novel range of possible uses and behaviors with media that vary in the ways

they impact well-being (Rice, Zamanzadeh, & Hagen, 2019).



One of these behaviors is media multitasking, which has traditionally been
defined as the involvement in two or more tasks (i.e., multitasking), at least one of
which is a media task (Xu, Wang, & David, 2016). Media multitasking involves a wide
range of behaviors, including switching between media tasks and simultaneously
engaging in multiple media tasks, but it also includes switching and simultaneously
engaging with media and other tasks such as eating, walking, or speaking face-to-face.
Though investigations of media multitasking have flourished in the last decade, much
debate remains about the conceptualization of media multitasking as well as the causal
process of its effects (Lang & Chrzan, 2015; Van der Schurr, Baumgartner, Sumter, &
Valkenburg, 2015; Wang, Cooper, Irwin, & Srivastava, 2015; Yeykelis, Cummings, &
Reeves, 2014). The lack of cohesive theorizing about the construct of media
multitasking potentially generates the inconsistent and potentially null findings in the
field (Jeong & Hwang, 2017; Van der Schurr et al., 2015; Wiradhany & Nieuwenstein,
2017). Another potential explanation for the inconclusive nature of the media
multitasking literature include the fragmented ways of measuring media multitasking
and the lack of validation efforts for these measures (Fisher & Keene, 2019; Segijn,
Xiong, & Duff, 2019). The current dissertation explicates and develops a cohesive
theory of media multitasking and its relationship with cognitive, emotional, and social
processes. It also reviews the proposal, development, and evidence for validity of a

measure of the key attributes of media multitasking. In advancing theory and



measurement, the current dissertation aims to improve the interpretability of empirical
findings.
Media Multitasking in the Family

The family system provides a unique context in which to examine the impacts of
media multitasking. As media-technology (i.e., devices that connect people to media)
has become more ubiquitous, parents and children have also increasingly reported that
the uses of these technologies have become a source of anxiety and conflicts within the
home (McDaniel & Radensky, 2017; Warren, 2016). Parents or primary caregivers who
are digital immigrants (i.e., they are still adopting and assimilating to a digital
environment) are posed with a difficult task of successfully mastering technology and
socializing children who are digital natives (i.e., immersed in a digital environment and
potentially more assimilated), in a media-saturated world. Thus, parents and children
may experience the tensions of media mastery (Rice et al., 2018), intra- and
interpersonally generating stress within the family system (Afifi et al., 2017). To further
complicate the issue, scholarship in the area of child development and media theorizes
that the best uses and the most harmful impacts of technology are nuanced. They
fluctuate depending on family structure, parental efficacy and attitudes, and
socioeconomic background (Jennings, 2017; Nathanson, 2015; Slater, Peters, &
Valkenburg, 2016).

Nonetheless, concerns about the effects of media-technology use on children,

and adolescents in particular, appear to be warranted. Media multitasking is the most



prevalent among, and harmful for, youth (Pea et al., 2009; Reinecke et al., 2017). Yet, it
is also perceived as necessary skills and even vital centerpieces of socioemotional
development especially amongst adolescents (boyd, 2014; Rice et al., 2018).
Adolescents undergo vital changes, including the process of obtaining autonomy from
their parents or primary caregivers and developing their own identity. They also
experience immature impulse control, greater emotional intensity, salience of their
social networks, and inexperience with self-monitoring and perspective-taking
(Steinberg et al., 2017). These developmental characteristics of adolescence may
explain why teens more frequently engage in media multitasking and experience more
media-related stress than do other ages (Afifi et al., 2017; Baumgartner & Sumter,
2017; Brasel & Gips, 2011; Judd & Kennedy, 2011; Reinecke et al., 2017; Voorveld &
van der Goot, 2013). Therefore, after developing a theory, construct, and measure of
media multitasking, the current dissertation examines media multitasking amongst
parents and adolescents. Adolescents are hypothesized to be a theoretically significant
population potentially vulnerable to risky or harmful media multitasking. In comparing
adolescent developmental characteristics, media multitasking behaviors by them and
their parents, and stress to them and their parents, the current dissertation aims to
illuminate the causal processes through which media multitasking creates stress.
Importantly, adolescence refers to the general category of a developmental stage, and
thus refers to physiological and psychological shifts that are not inherently bound to

age. This dissertation involves teenagers, the socially constructed age range of 13-19 as



reflective of the average adolescent experiences, and therefore, uses the terms
adolescent and teen interchangeably.

This dissertation will begin with proposing the value of an iterative process of
measure validation for theory development and advancement (Chapter 2). Then,
commencing in Chapter 3, it will exemplify the value of this iterative process by
explicating the development and refinement of the Media Multitasking Intensity
Questionnaire (MMTIQ). The iterations of validation efforts in Chapter 3 will result in
the proposed theory of media multitasking intensity in Chapter 4. The remainder of the
dissertation will describe the most recent iteration in validating the MMTIQ (Chapter
5), explicate the statistical analyses chosen (Chapter 6), present the results (Chapter 7),
and finally discuss the implications of these findings for the validity of the MMTIQ and

the proposed theory (Chapter 8).



CHAPTER TWO
THEORY DEVELOPMENT, MEASUREMENT PRACTICES, AND
VALIDATION
While new media literature is often criticized for atheoretical research, few have
clarified the mechanisms stalling theoretical advancement and proposed paths for theory
development. Yet, new media literature is faced with investigating an evolving ecology
in which the volume, variety, accessibility, availability, and complexity of media
increase. Media multitasking is a nascent area of research in the new media effects
literature that involves investigating the impacts of this evolution, which has facilitated
the ability to simultaneously engage in multiple media or engage in media along with
other daily activities. The media multitasking literature should develop from
foundational research within the media effects domain, but has been primarily guided
by psychological theories focused on information processing which apply to general
cognition (van Der Schurr et al., 2015; Wang et al., 2015; Yeykelis, Cummings &
Reeves, 2014), with the exception of one media psychology theory (i.e., LC4AMP; Lang,
2008). Thus, before proposing a theory of media multitasking, it is necessary to explain
and describe challenges to theory development, as well as the explain and describe the
process of theory development in this dissertation which will depend on the
development, iterative calibration, and evidence of validity of a measure of media
multitasking. Thus, this chapter will develop the fundamental language and framework

in which the resulting dissertation has developed.



Media Effects Research as Context

Over the last 60-70 years, the mass communication and media effects literature
has evidenced hundreds of effects with decent effect sizes (Rains, Levine, & Weber,
2018), produced a vast amount of research becoming a cornerstone of the field (Nabi &
Oliver, 2009; Potter & Riddle, 2007; Perse & Lambe, 2016; Sparks, 2015). Yet, the
field is facing challenges with replication and answering fundamental questions about
the nature of the construct of media and the mechanisms of its effects (Lang, 2013;
Potter, 2011). Current obstacles in measurement construction and validation practices
are proposed to be fundamentally stalling theory development and cohesiveness within
the field (Potter 2018; Slater, Peter, & Valkenburg, 2016).

This chapter will first review the evidence of these obstacle to cohesiveness
within media effects research, review the paradigmatic theories and practices within
measurement that thwart theoretical development, and contend that an iterative
validation practice in which measures can vary in the security (i.e., degree of credibility
or certainty) of their interpretations, uses, and consequences would improve the state of
media and new media theory development and research. The term security introduced
by Tal (2013) is introduced as a framework for interpreting evidence of validity as it
supports and disaffirms hypotheses and the confidence that can be placed into it the
presented evidence.

Obstacles to Cohesive Media Effects Research and Theory



Numerous concerns have surfaced in the last decade of meta-syntheses and
meta-analyses reviewing the history of media effects research. Many researchers have
brought into question the progress of media effects scholarship by critiquing current
construction and use of theory, dominant methodologies, and the use of validity
processes (Bucy & Tao, 2007; Fishbein & Hornick, 2008; Lang, 2013; Niederdeppe,
2016; Newman & Guggenheim, 2011; Perse & Lambe, 2016; Potter, 2011; Reeves,
Yeykelis & Cummings, 2016; Reinecke & Eden, 2017; Reeves, Yeykelis, &
Cummings, 2015; Slater, 2004; Slater et al., 2016; Valkenburg, Peter & Walther, 2016).
The commonalities in these critiques, which span a decade, suggest that the symptoms
of a problematic paradigm have persisted. The following subsections will describe and
provide examples of these symptoms: conceptual fragmentation, and ambiguity in
measurement and validity, leading to some proposed solutions.

Conceptual Fragmentation

Media and the processing, presence of, or perception of mediated messages are
fragmented theoretical constructs within the field. There are various definitions for
media and the processing, presence of, or perception of media that differ in scope and
specificity (de Vreese & Neijens, 2016; Fishbein & Hornick, 2008; Greenwald &
Leavitt, 1984; Neiderdeppe, 2014; Schneider, Reich, & Reinecke, 2017; Slater, 2004).
For instance, these concepts include: media exposure (Slater, 2004), media use (Katz &
Foulkes, 1962; Reinecke & Eden, 2017; Valkenburg and Peters, 2016), media

consumption (Boukes & Vliegenhart, 2017; Cingel & Krcmar, 2013; Cardoso-Leite,



Ludt, Ma, Shawn & Daphne, 2015), media attention (Drew & Weaver, 1990), media
experiences (Reeves, Yeykelis, & Cummings, 2016), and media interaction (Reeves &
Nass, 1996). These constructs describe ways of processing media, forms of media
presence, or perceptions of media. It is clear they are often imbued with assumptions
and hypotheses about the mechanisms of media effects and the construct of media.
Though, these are rarely expressed.

In the current paradigm of the field, the central construct of media is taken for
granted despite the widely changing landscape of media. Hence, it is difficult to
ascertain if these concepts or constructs (such as media attention and consumption) and
their various measures are hypothesizing various ontologies of the same theoretical
attributes (targeted quality) or hypothesizing various theoretical attributes. In other
words, one can wonder are attention and consumption two distinct attributes of the
phenomenon of media’s effect or are they two hypotheses about the mechanisms of
media effects? It is even more arduous to determine the degree to which their measures
should capture shared variance in order to evaluate the validity of these measures.
While it may be attractive to consider that these terminologies are only semantically
different whose variations have no empirical impact, these constructs often connotate
unstated hypotheses and theories of media, which frame empirical findings. Without
stating these theories or hypotheses, the field may conflate constructs that are derived

from opposing or competing theories of media effects. The next section will



demonstrate how this conflation extends to the ambiguity in measurement and
validation practices.
Ambiguity in Measurement and Validity

The existing role of ambiguity in standards by which the field determines an
whether instrument, such as those used to observe media or the processing, interacting
with, or experiencing of media, deserve the status of measures warrants attention and
the consequent intentions of measurement and quantitative structures (Mari, 2013; Mari,
Maul, Irribarra, & Wilson, 2017). There is also ambiguity in the features of an
instrument of observation that determine whether it is a valid measure and often a lack
of attempts to validate a measure. The consequences of the ambiguities of the purpose
of the term measure and the differences between those that are valid and those that are
not, create ambiguity in the interpretations of the empirical evidence these instruments
(or tools) of observation provide (Maul, 2017). For the purposes of this dissertation, this
ambiguity will be exemplified within Media Effects literature.

Measurement and thus validation issues have been identified as problematic
within both experimental and survey methodology. First, it is important to begin with
the issues in measuring and validating measures of the concept of media. Experimental
methodology is often used to examine the effects of a particular medium or the impact
of variation in an attribute of mediated content. Lang (2013) and Reeves et al. (2016)
discuss the measurement and validation issues that arise in stimuli selection within

experimental media research. In their critiques, they both address the issue of “post-
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hoc” and unstated definitions of media. The lack of conceptualizing, operationalizing,
and validating stimuli within experiments as measures co-occur. Stimuli are often
selected without definitions of media or media content they represent. Instead, they are
frequently substantiated through manipulation checks, which involve one or two items
asking participants to rate stimuli or simply demonstrate they attended to stimuli by
recalling their exposure. This provides one type of evidence of validity which depends
on the response process validity and accurate interpretations of participants responses to
the manipulation check. These items usually cannot assess stimuli as representative of
the larger range of possible stimuli.

In addition to the scarcity of clarity in conceptualizations of media and the
subsequent lack of valid claims and generalizations based on the chosen stimuli, there
are troubling issues with validating measures of processing, being in the presence of,
and perceiving media. Potter (2018) conducted a content analyses of media effects
literature between 2010 and 2015 through which he quantifies existing issues with
measurement and methodology. He found that the majority of measures (64.8%) are
self-report in nature and ask participants to report on mundane behaviors. Self-report
measures of media exposure (e.g., involving questions about typical media use) have
threats to validity because of the various heuristics that could influence response
processes and thus invite bias or error into measurement outcomes. Response processes
involve the cognitive and communicative mechanisms that allow participants to respond

to questions in ways that align with the intended interpretations of those answers. He
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also found a dearth of attempts to justify the validity of measures. Less than half (46%)
of papers published provided any justification. Of the papers that provided justification,
90% employed citations to previous studies using that measure as evidence of validity.
Thus, justification is primary made via face-validity or consensus. Previous scholars
have also identified that validation efforts are rare in media effects research (Fishbein &
Hornick, 2008; Gentile & Bushman, 2012; Niederdeppe, 2014; Slater 2004). Thus, it
seems the complex and vital task of developing a valid measure is undervalued or rather
assumed to be too complex for scholars to complete, while the observations and data
obtained from these measures are potentially (i.e., without more evidence it is difficult
to evaluate) overvalued, misunderstood, and quickly generated. Thus, the conceptual
fragmentation of media and the interaction with, experience of, and processing of media
Is mirrored with ambiguity in its measurement and validation practices in ways that
threaten the existing security, or trusted-value, of the current claims in the literature.
Proposing Solutions

Though change may be slow within media effects literature (as well as across
social science fields), one of the obstacles to transcending existing challenges is the lack
of concrete actions that could allow junior and senior scholars to overcome them, and
the norms that do not invite them to invest in these actions. The explication and
demonstration of potential actions and shifts in norms surrounding measurement and
theory development that would provide inertia to change are one of the essential

purposes of this dissertation.

12



Scholars have proposed that media effects research would improve by
increasing the role of theory and synthesizing more research (Potter, 2014; Potter &
Riddle, 2007;Valkenburg & Peter, 2013), using psychologically relevant attributes
(Lang, 2013), considering conditional effects (Valkenburg & Peters, 2013), and
combining and comparing methods of measurement (e.g., passive, experimental, and
self-report) (Andersen, de Vrees & Albaek, 2016; de Vreese & Neijens, 2016; Jerit et
al., 2016; Kobayashi & Boase, 2012; Lang, 2013; Moy & Murphy, 2016; Potter, 2018).
Yet, these critiques have not examined the common themes and issues shared by each
of these. It is essential to reveal the mechanisms through which the predominant
theories of measurement and validation currently guide the construction, validation, and
use of measures in empirical research and the lack of its use in theoretical development.
The lack of coherence within the media effect’s literature is contended to be a
consequence of the disconnection between methodology, epistemology, and ontology.
Measurement and validation practices have become isolated from theory development.
In combination, these schisms have inspired the contemporary absence of a shared
framework for interpreting concepts, measures and empirical findings.

Due to the abundant variance in approaches to quantitative methodology and
the underestimated value of measurement and validity within published research, the
next section aims to provide an overview of theories that have guided standards of
measurement and validation in order:

1) demonstrate how they inform current practices
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2) provide examples of the harms of these practices
3) and propose new practices
Definitions and Theories of Measurement

Theories of measurement hypothesize or provide definitions of the qualities of
an instrument of observation (i.e., a tool used to collect data) that are necessary and
sufficient for allotting measurement status. They consequently define the appropriate
interpretation, uses, and outcomes of instruments of observations that attain
measurement status. Within quantitative Communication scholarship and media effects
literature, measurement is most frequently defined as, “the assignment of numerals to
objects or events according to a rule,” (Stevens, 1946, p. 677). Thus, measures are
methods of using numbers to represent empirical relations or observational comparisons
(Campbell, 1920). This measurement paradigm is influenced by the philosophies of
representationalism and operationalism, and supports the existing ambiguity in the
definition of measurement and validity, as well as their role in theory.

Bridgman (1927), considered the founder of operationalism, proposed that a
construct is equivalent to the set of operations for observing that concept. Therefore, the
status of measurement can be awarded to an instrument of observation if a target
attribute has been conceptualized such that it has been defined, and operationalized,
such that a set of rules for observing that attribute was identified. Building from an
operationalist perspective, Campbell (1920) proposed a tradition in which numbers

were applied to represent these rules for observing that attribute (McGrane, 2015).
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Stevens’ (1946) in the same vein proposed a few “scales” or rules of operations for
assigning numbers. These scales constrained the valid interpretations of numerical
assignment or types of rules for observing an attribute. While these philosophies
standardized approaches to measurement development, they did not provide a
mechanism for evaluating the quality or accuracy of conceptualizations or
operationalizations. Within both philosophies, it was possible for a wide range of tools
to constitute measures even if they did not provide meaningful interpretations of a
construct (Maul, 2017). The only requirement for measurement status becomes
definition of a construct and a tool through which observations can be assigned a
numeric value based on one of these scales (Chang, 2010). In this perspective,
observations are assumed to be adequate proxies for theoretical attributes (Borsboom,
2006). This encourages the practice of allowing operationalizations or the chosen
methodology for observing this attribute to function as a definition. This creates a
tautological conundrum. The current standards also allow researcher’s biases and
assumptions to impact operationalization, recognizing that there is a hypothesis or at
least model of the concept/attribute as it relates to other concepts and the mechanisms of
its metaphysical existence. The inability to trace these hypotheses, examine when or
why they were falsified, creates a possibility for researchers to use each other’s’
measures and generate empirical findings that are inconsistent with fragmented
explanations and no solutions. It becomes impossible to identify what if any portion of

the theory motivating a measure was accurate, and what requires revising.
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Problems Exemplified

The application of operationalist and representationalist philosophy has
contributed to a lack of interpretability and cohesiveness within the theories, measures,
and findings of media effects research. Operationalist and representationalist philosophy
are unconcerned with ontology (the metaphysical nature of a construct), which is
assumed to be unknowable, and justify quantitative labeling of observations as
measures of a construct (Chang, 2010; McGrane, 2015). Applied in practice,
operationalism and representationalism endorse equating epistemology (i.e., how
knowledge is created or what claims can be made) with ontology (i.e., metaphysical
existence). Every conceptualization and operationalization in essence identifies a
different construct that is assumed to exist in reality. For instance, there would be an
assumption that there is a real distinction between media exposure, use, attention,
interaction, and experience that never requires any justification. The creation of new
constructs (or terminology) and new “measures” without theory or without comparison
to other concepts is justified within this paradigm, reflected in conceptual
fragmentation.

This has also manifested via little conceptualization of, or agreement about, the
quantitative nature of media and the processing, presence, or perception of media.
Many measures are conceptualized and operationalized to observe the frequency of
processing, presence, or perception of media. Without explicating a theory of the

ontology (i.e., metaphysical nature) of media or media processing, presence, and
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perception, these concepts have been operationalized as continuous because they are
observed via frequency (de Vreese, & Neijens, 2016; Slater, 2004). Scholars casually
make claims that conflate epistemology and ontology, such as “more media exposure
leads to ...”, or “less media consumption of violence creates....” Is it the nature of the
media, exposure, or consumption that is continuous, are these equated to frequency
because their nature is unidimensional, and which is the causal mechanism? Can there
be separate variation in the frequency of media and exposure? These questions appear
strange within an operationalist and representationalist framework, yet reveal
conceptual gaps. Without having answers to the existing questions, it appears media, as
a concept, is manifest and categorical variable, and human-media interactions,
exposure, attention or experiences are continuous. These assumptions about the
ontology of media have not been developed into testable hypotheses, and are challenged
within the existing media environment where the boundaries between media are
diminishing. The field has also not justified, but has rather actively debated, whether
these frequencies, also metaphorically referred to as “doses,” are equivalent within each
unit of time (Lang, 2013). Scholars have suggested that each medium has affordances
that change the ontology end epistemology of media (Evans, Pearce, Vitak, & Treem,
2016; Rice, Evans, Pearce, Sivunen, Vitak, & Treem, 2017; Treem & Leonardi, 2013).
First, media are conceptualized multidimensional, and second, their experiences and
therefore observations may vary depending on these other attributes or dimensions.

Third, the transformation in media and the growing number of attributes that could be
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subscribed to media suggest that the concept of media is not universal (i.e.,
generalizable across time and space). Thus, it may be inappropriate to use the extensive
(i.e., additive) nature of time (Campbell, 1920) to contend that media processing,
presence, or perception as attributes of media are unidimensional, continuous, and
observable.

Simultaneously the theories of media effects have grown more complex (Lang,
2013) in ways that reflect operationalism and representationalism. In the absence of
conceptualizing and operationalizing multidimensional constructs and variables, the
models of the effects of media have become more complex including conditional
models or the increasing presence of mediated-moderated models (Valkenburg &
Peters, 2013). Mediated-moderation models identify attributes of: 1) the medium, 2) the
processing, presence, or perception of the medium, and 3) the individuals who are in
the presence of or processing and perceiving this medium as mediators and moderators
of the effects of media (Bucy & Tao, 2007; Slater, Peter & Valkenburg, 2016). These
models intended to model the causal processes through which media impact individuals
also reflect a multidimensional construct because they involve more than one quality of
media. The existing lack of expressed hypotheses about the categorical ontology of
media, and the use of frequency epistemically create measures of variation in media
have justified conceptualizing dimensions as separate constructs. For instance, Social
Cognitive Theory involves the mediated-moderation of the effect of media exposure to

character’s behaviors on imitation of or learned behavior of that character via the
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reward-valence of characters. Reward-valence is defined as the ratio of rewards or
positive resources that a character obtains, as well as their experiences of punishments
or negative consequences. Yet, reward-valence can be a dimension of media processing,
presence, or perception, such that there can be variance in the processing, presence, or
perception of reward-valence within media or it can be modeled as an outcome of
media processing, presence, or perception. When dimensions of a construct are ignored,
measures and the empirical findings they support acquire error and bias that impact the
validity of claims. In essence, these claims are less secure (i.e., involve more
uncertainty) regardless of their p-value because the error exists at the ontological-level
which impacts interpretation and thus theory. Without conceptualizing the ontology of
media and then the appropriate epistemologies, it is not possible to have informed
debates about dimensionality.
Proposed Alternative Theories

Philosophers of measurement have been debating suitable theories of
measurement to replace operationalism and representationalism (see McGrane, 2015).
Three alternative approaches to measurement will be reviewed and evaluated for their
potential value for improving the status of measurement and theory development in the
field.

Classical theory. One alternative to the current paradigm is to employ the
classical theory of measurement in the social sciences, which defines measurement as,

“the estimation or discovery of the ratio of some magnitude of quantitative theoretical
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attribute to a unit of the same theoretical attribute,” (Michell, 2008). While a complete
review of this theory is beyond the current scope, there are a few key theoretical
attributes. Thus, in comparison to operationalist and representationalist hypotheses that
some measures can use a ratio-scale, the classical theory of measurement argues that
instruments of observation must have the properties of being measured on a ratio or
interval-level. However, the classical theory of measurement specifies more
qualifications that must be met in order for an instrument to be acknowledged as a
measure (Humphry, 2013; Michell, 1997).

Thus, it is important to understand the principals of measurement identified in
the classical theory of measurement and to differentiate it from the existing paradigm.
First, the classical theory of measurement hypothesizes that attributes are ontologically
either quantitative or qualitative. Operationalist and representationalists who disregard
Truth, therefore begin hypothesizing about a construct from epistemic and
methodological levels. In contrast, the classical theory of measurement argues that
concepts fundamentally, in reality or in their metaphysical existence, either vary
quantitatively or do not. They argue that the status or categorization of an instrument as
a measure depends on its quantitative structure, but this is only appropriate for concepts
that are also ontologically quantitative. Stated differently, ontology and epistemology
must both be quantitative and parallel one another. Thus, classical theorists would
question whether media or the processing, presence, or perception of media have a

fundamental unit. Third, because an additive, infinitely divisible set of values, unit, and
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thus ratio within the concept must be identifiable, instruments becomes measures if the
concepts they observe are unidimensional. A full discussion of unidimensionality is
beyond the scope of this dissertation.

The classical theory of measurement challenges the existing operationalist and
representationalist paradigm which divorced measurement from reality (Michell, 2004;
2008). The lack of explicated hypotheses about the nature of the concept are critiqued
as problematic. Yet, even within the representationalist paradigm, there are few to no
Communication constructs that employ a ratio scale unless the involve the unit of time
or frequency. This may be an issue of current theories of Communication which have
been challenged with defining the scope of communication — i.e., is it intentional, is it
linear, is it an experience or an artifact of human meaning-making? Michell (2008) has
argued that the use of and assumptions propelling measurement or quantitative
structures in the social sciences are pathological. However, there are scholars which
have critiqued classical theory as too strict and inappropriate for social sciences in
which constructs are mind-dependent, or derived from or only observable in relation to
socioemotional cognition (Mari, Maul, Ibarra, & Wilson, 2016; Markus & Borsboom,
2013; Maul, 2013). Rather, these scholars have headed the warning of classical
theorists, and embraced the approach of hypothesizing an ontology and its relationship
with epistemology before and within measurement construction. One particular model

that has suited modern social scientists who aim to employ quantitative measures for
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constructs that are mind-dependent has been the latent model approaches, concepts are
differentiated as manifest and latent (Mari, Maul, Ibarra & Wilson, 2017; Tal, 2013).
The case for the latent model approach. This section will describe developing
psychometric-based approaches to measurement known as latent variable models.
Latent variable model approaches do not have a particular unifying theory of measure
beyond a foundational distinction between a latent and an observable attribute. This
approach to measurement was motivated by theories of statistical inference and
psychometrics which argued that some concepts are not observable directly (i.e., are not
manifest) but are indirectly observable (i.e., are latent) via other indicators (Borsboom,
2008; Borshoom, Mellenbergh & Heerden, 2003). This indirect observation suggests
that there should be statistically modeled error at both the level of indicators and the
latent construct itself. However, these models do not provide a definition of
measurement nor do they provide a clear standard for measurement status.

Rather, latent models provide a potential solution to Michell and the classical
theorists challenges that social scientists do not have testable hypotheses about the
ontology of their constructs. Latent models allow scholars to statistically model and
therefore to hypothesize the ontology of the observations and their relationship to the
ontological variation in the attribute. In other words, observation often bounded by
epistemology and methodology can be theorized as being a distinct entity from the
target attribute (i.e., main concept — e.g., media). The latent variable model also allows

scholars to embrace the ontology of social scientific phenomenon as unobservable
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(Markus & Borsbhoom, 2013) and mind-dependent (Maul, 2013). The target attribute
(which is latent), as well as the observed indicators, may be unordered, ordered
categorically, or continuously structured (Markus & Borsboom, 2013). Using statistical
models (probability distributions) and parameter estimations, observations can be
evaluated on the degree to which they are the best predictors of an existing unobserved
theoretical attribute (Tal, 2013; 2016). Thus, it requires attention to the relationship
between ontology and epistemology, and could help motivate changes.

As opposed to latent attributes, observable attributes have the qualities of
determination, causal isolation, and equivalent cardinality (Borsboom, 2008; Borsboom
et al., 2003). Underlying these three qualities is the hypothesis that there are patterns in
the data that should reflect a causal structure that is giving rise to observations. Within
this framework, observable variables require determination or the epistemological
certainty that their data structures (observed variation) are deterministically caused by
the structure and variation of the attribute. There should be no sources of error or noise
in observing this data. The second requirement is that the “position” (i.e., ontological
observation) of a given object within the variation of the attribute has only one given
score — causal isolation. Every outcome of the measure has only one clear interpretable
spot (score) in the variation of the attribute (e.g., two people with the score of 3
demonstrated the exact same response patterns or variation within the attribute). This is
also referred to as local independence. Causal isolation excludes cases of

multidimensionality where it is possible that there are multiple ways to obtain the same
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“score.” Finally, equivalent cardinality refers to equivalent variation in observation and
number of “positions” (or values) that a person or object could have on that theoretical
attribute.

Latent variables are those that do not fit these three assumptions. Applying
latent variable theory, it is possible to model which assumptions are not met and use
appropriate statistical models. If there is a lack of determination (1:1) in the causal
process, then a probability model such as the Rasch model may be useful. A violation of
causal isolation may suggest a need for a multidimensional deterministic model. If
cardinal equivalence is violated such that there are fewer positions or values on the
latent trait than the variation in the observations of the latent trait, then a unidimensional
deterministic IRT model applying Guttman scales might be useful (Borsboom, 2005).
For instance, if scholars can only obtain an ordinal observation or data structure, but
believe the attribute is continuous, Item-Response Theory uses logistical regressions to
locate a participant within a continuum or space even without the continuous
observation. Latent variable models include four relationships based on the two
dimensions of categorical/continuous, and observed/latent attribute such as: factor
models (continuous observed and continuous attribute), item response theory
(categorical observed and continuous attribute), latent class analyses (categorical
observed and categorical attribute), and latent profile analyses (continuous observed and

categorical attribute).
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Because latent variable models, similar to all statistical models, are blind to the
quality of data they are estimated upon, they are only as valuable as the methodology or
measures and used to provide them with observations. While this approach allows
scholars to identify and evaluate the hypotheses about a construct, because it is possible
to compare various measurement models’ fit to the data, it still likes a useful definition
of measurement.

Intersubjectivity of measurement. Mari, Carbone, Giordani, and Petri (2017)
and Maul, Mari, and Wilson (2019) have begun to identify a unifying definition of
measurement that could apply across disciplines. Importantly, measurement is treated as
a process that was purposefully developed to obtain addition information about an
object (Mari et al., 2017). Thus, measurement involves theories of the property, as well
as theories of the object and the theory of the values of the property (i.e., a theory of the
resulting information that is an outcome of the measure. This approach aims to explicate
the black box of measurement which transform observations of the properties of an
object into information or values of that property. Thus, the process and result of
measurement entails two dimensions: objectivity and intersubjectivity. Objectivity is
defined as the extent to which the resulting value provides information about the
variation in the property of the object of measurement exclusively. Intersubjectivity, on
the other hand, is the extent to which the resulting values have a shared reference points

such that they can be interpreted consistently across contexts (i.e., places and times).
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By comparing the existing theories, the current section with explicate how
redefining measurement and revealing its inner mechanisms can modify the value or
role of measures. In operationalist and representationalist paradigms where the property
of the object (the ontology) is undefined, such that the only important value of a
measure is that it transforms observation into a numeric output that could be
mathematically and statistically examined. The purpose of the measure is to
functionally represent observations but there is a lack of necessary justification via
evidence nor a clarification of the theory or hypotheses that are embedded in these
measures. Thus, they define measurement as the process of property evaluation whose
results are credibly documented. A measure can vary in the degree to which it can
traceably relate (i.e., create testable chains of causal relationships) properties of an
object with values of a property.

The next section will review the prevailing theories of validity and validation
practices to identify the ways these have manifested into problems within the literature.
In the final section of this chapter, solutions for measurement and validity will be
combined and explicated.

Theories of Validity

Validity has been a major concern within media effects literature (Fishbein &
Hornick, 2008; Niederdeppe, 2014; Neiderdeppe, 2016; Potter, 2018; Slater 2004) due
to the fragmented application and the dearth of validation processes. The most

commonly employed justifications for validity include reasoning via face-validity or
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consensus-based validity, reliability as validity, and methodological mind-independence
as accuracy (Potter, 2018). These justifications indirectly, within empirical
investigations, value norms amongst experts, psychometrics, and mind-independence.
However, the primary theory of validity is construct validity, which is reserved for
special empirical investigations: validation efforts. Within the current scope, it is
necessary to only briefly address the commonly applied approaches and then focus on
essential critiques of the theory of construct validity.
Common Justifications of Validity

Face-validity. Face-validity justifies the validity of a measure based on self-
evaluation (often by expert) of its set of operations as rationally and intuitively being
appropriate for the construct. This is principally associated with consensus in which the
face-validity of a measure, or its “face value,” in a study leads others to use it without a
validation process, because another scholar has published an empirical investigation
using it. The previous significant findings become enough evidence. This approach,
however, hides the assumptions and theories about both the ontology of the construct
and its epistemology — the process of observing the construct. It also perpetuates a
validation process that does not test hypotheses about the appropriate epistemology and
methodology for observing the construct. Face-validity values the experts’ opinions and
harkens to operationalist thinking (Borsboom, 2005); it is justifiable enough to say that

a measure is valid because it operationalizes a conceptualized construct.
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Reliability. Another common justification of validity is via reliability or an
estimate of internal consistency as the main indicator of validity — this approach prizes
psychometrics rather than expertise (Cronbach & Meehl, 1955). Reliability is often
misunderstood and offered as evidence of validity (Campbell, 1960) and calculated by
using a Cronbach’s (1951) alpha coefficient. This includes a more recently pattern of
fitting a measurement model (i.e., a latent model) and then a subsequent composite
reliability. The use of Cronbach’s (1951) alpha has remained the standard for
measurement validation in empirical investigations even after critiques of alpha have
flourished across fields (Cortina, 1993; Green, Lissitz, & Mulaik, 1977; Raykov, 2001,
Rodriguez & Maeda, 2006; Schmitt, 1996; Sijtsma, 2009). High alpha coefficients are
frequently interpreted as evidence that the items (in survey research) or indicators (in
behavioral or physiological research) in a measure are “measuring the same thing”
(Millsapp, 2007). Yet, the statistic of reliability cannot provide information about the
test validity because it is population-specific. It also does not provide information about
the cause of the variation, only that the items or indicators vary together (Borsboom,
2005). Thus, alpha can only vaguely address the average level of interrelatedness
amongst indicators or items, though there may be spurious relationships (Nunally,
1978). Reliable measures are not necessarily accurate but they also do not necessarily
reflect variation in the attribute (causal processes).

Methodologically mind-independent. Another common justification for

validity involves methodologically removing mind-dependence; measures are justified
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as more valid if human perception is not involved. This has become particularly popular
within media effects research. With the growing criticisms that self-report measures (as
traditionally constructed) are problematic due to biases and limitations of human recall,
Potter (2018) and de Vreese and Neijens (2016) in addition to other scholars have noted
the necessity for passive measurement (i.e., naturalistic behavioral observation). While
the goal of removing sources of error associated with human perception is sensible,
these methods removes error that was incurred due to methodology, but does not
necessarily demonstrate a clear conceptualization or more ontological relationships. As
big data and computational social sciences grow in number, it is valuable to
acknowledge that methodological mind-independence can improve accuracy, which is a
necessary but not sufficient condition of validity (Rice, 1990).

Behavioral measures (in experiments or natural observations) have the
advantage of increased accuracy for frequencies, but can also enable avoiding
theorizing about the construct itself. For instance, in a content analysis of screen-shots
of computer-screen behavior Yeykelis et al. (2014) evaluated task-switching or switches
between mediated content on a laptop; the assumption is made that opening a window
on a screen was synonymous with media experience and switches include any switch
between windows. The accuracy increased in capturing a switch between windows
passively does not solve the ontological and theoretical questions about the construct of
media multitasking. For instance, this behavioral measure implies that task-switching is

a categorical and unidimensional construct which can be measured by counting
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frequencies of task-switches, or adding up instances of task-switches as the fundamental
unit. While the tool increased accuracy, there are additional steps that would be
necessary to assess the quality of the measure and the evidence that provides security in
validity claims. Otherwise, methodologically mind-independent justifications of validity
also harken to operationalist assumptions that operations or methodologies with less
error necessarily create valid measures.
Construct Validity: The Predominant Theory

The predominant validation practices are grounded in the theory of construct
validity, which contends there are types of evidence or arguments that can be made for
validity (Cronbach & Meehl, 1955; Messick, 1989). In comparison to the previous
approaches, which are used to justify claims of validity, construct validity theory
provides a framework for validating a measure. Construct validity theory defines
validity as the degree to which a measure captures what it intends to capture (Borsboom
et al., 2009; Sircei, 2009). This evidence-based approach to establishing validity
beneficially evaluates validity on a continuum; however, it is difficult to implement and
in application has demonstrated complications. The ambiguity of intentions allows for
post-hoc alterations to the targeted property of the measure to increase validity — similar
to the operationalist and representationalist approach to measurement. In this approach,
scholars still do not address the metaphysical properties of the theoretical attribute
(Borsboom et al., 2009) and construct validity theory does not provide standards for

sufficient evidence. There are generally four categories of validity to evidence:
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divergent, convergent, nomological (criterion related), and content validity. Based on
evidence in these four categories, it is possible to “validate” a measure.

Though over time, evidence often accumulates that both supports and
contradicts construct validity across these types of validity (Markus & Borsboom,
2013). In these occasions, construct validity has limited explanatory power. These
forms of evidence of validity can be conceptualized as types of observations that
represent qualities of a measure that would be more securely valid. Yet, the ways to
interpret the values obtained within each type of evidence of validity it is unclear. Thus,
the value or the results of the obtaining evidence of validity does not have clear
interpretations. This manifests such that when conducting meta-analysis in an area of
research, it is difficult to ascertain whether the measurement is problematic or the
theorized relations between constructs are incorrect. Even in proposing new measures it
is often necessary to demonstrate evidence of construct validity by relationship with a
previous measure which may have been problematic. Thus, scholars have two options:
1) to still use measures that have at least once evidenced validity or 2) to keep
developing new measures. Neither is necessarily conducive to increasing the number of
valid measures in the field or the cohesive interpretation of empirical findings.

Construct validity theory values association or correlation between measures as
the most essential evidence of validity. While its tenets are not inherently problematic,
the ambiguity within its principles make it possible for it to become questionable in

practice. Construct validity theory privileges identifying a construct within a network of
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constructs. This includes nomological networks or theorized relationships between
constructs (concepts that represent theoretical attributes targeted in a measure) that
function in a law-like manner (Cronbach & Meehl, 1955). Yet, there are few constructs
that are clearly related in law-like relationships a priori to measurement development.
The ambiguity in recognizing nomological networks can suggest that validity is an
unobtainable goal or can lead scholars to the conflation of criterion or predictive
validity with evidence of a law-like relationship. This issue extends to the practice of
correlating measures amongst similar and dissimilar constructs — convergent and
divergent validity. This is problematic because it is possible that these are statistical
artifacts of the nature of social science research (Maul, 2017). The predictive validity of
an attribute also does not provide evidence that the measure’s information is equivalent
across contexts or populations (Millsap, 2007).

Exemplifying the crux of the problem. Construct validity in practice has
become problematic in that the norm has become that the evidence for validity can be
gathered within one study, validating the measure indefinitely. These measures are not
re-examined later; rather they are used to evidence criterion and convergent/divergent
validity for other constructs, potentially muddling the evidence. This validation
approach ignores that attribute may not exist similarly or universally across cultures and
ecological changes. As measures continue to develop within these nomological
networks and as scholars conceptualize a measure’s intentions, it becomes challenging

to clarify the scope of the measured attribute and explain the reasons these measures did
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or did not evidence a relationship. Is the conceptualization problematic? Are the
measures lacking in some form of validity? Or are the theories guiding these
nomological networks simply incorrect? Furthermore, construct validity theory often
disincentivizes scholars to try to find unifying and coherent theories about theoretical
attributes. The fragmented state of constructs and measures creates a need for more
valid measures and thus provides more options for criterion and convergent/divergent
validity. These are again divorced from theory development. Theories remain the same
while more measures are development to investigate the same attribute and its
relationships with other attributes. However, these ignore theoretical changes that are
implied in these new measures. It is rare that theories (e.g., social cognitive theory or
cultivation theory) are revised because of a discovered lack of validity in measures.
Instead, it is possible that empirical findings continue to inform theories, which involve
measures with similar issues or sources of error. These measures may have
demonstrated convergent and divergent validity, but lack interpretability. (RETURN
TO THIS WHEN LESS TIRED)

The validation process within construct validity has a limited role in identifying
and assessing the causal processes in which concepts such as media exposure become
observable. Fikkers, Piotrowski and Valkenburg (2017), and Seger and Potts (2017) are
recent examples of uses of construct validity that should be lauded for making
validation efforts. Yet, they also demonstrate how the concept of media remains ignored

within the current paradigm of validity.
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Validation in Iteration: Securing Evidence and Claims of Validity
Validation is a process of calibrating a tool to observe variation in an attribute in
meaningful, interpretable, and accurate ways (Borsboom, Mellenberg, & Heerden,
2004; Kane, 2006; Mislevy, 2009; Tal, 2016). Calibration of an instrument across time,
contexts, and populations can allow scholars to evidence the degree of confidence
placed upon the claims about the conceptualization, observations or methodology,
measurement procedures, and measurement outcomes (i.e., uses and consequences of
the measures). Validity is an evaluation of hypotheses about the mechanisms and thus
interpretations of observations about the concept/property, object to which the property
belongs, methodology, procedures, and measurands (i.e., information obtained). In other
words, validation extends beyond the efforts of construct validity which focuses the
purpose of validation efforts on the values produced as a result of measurement.
Validation efforts evaluate the security of the theory and measure of a construct as
useful, interpretable, and accurate by identifying, evaluating, and then reconstructing
hypotheses. Evidence of usefulness, interpretability, and traceability (Maul et al., 2019)
are necessary and inform security — or levels of credibility (Tal, 2016). The validity of
an instrument or measure within specific subpopulations, contexts, as well as in it
provides credible information about the construct reflects the quality of the measure
(i.e., objectivity and intersubjectivity), but also the theory that informs the measure.
Therefore, validation of a measure involves evaluating: 1) the appropriate

interpretation of a measure, 2) the value of the measure as it relates to theoretical

34



development, and 3) testing if the interpretation and value of a measure remains
applicable across time, contexts, and populations. Validation is proposed to include
iterations between theory, measure construction, response process validity,
psychometric validity, and statistical or criterion and nomological validity using
evidence as feedback for evaluating all previous steps and phases. Although the process
is presented linearly in the text and in Figure 1, in practice these steps co-occur (see
Chapter 3).
Validation Steps

The process would begin with (1) identifying a theoretical construct, which
involves labeling a phenomenon, or a target attribute. It is necessary to clarify and
define the attribute of interest, its overlap with existing attributes, and its unique
properties. This step should situate an attribute definitionally, and begin the process of
evaluating its usefulness and consequences. It also involves hypothesizing attributes
internal and external to the objects of interest that may be antecedents or outcomes of
variation of the target attribute. Validation begins by identifying and creating

hypotheses about the target attribute. Thus, it links measurement to theory.
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Figure 1. The iterative process of securing evidence of validity claims.

Then, in the second step (2), it is necessary to engage in a process of construct
mapping or the process of conceptualizing construct and recognizing limits to observing
variation in the construct across the potential methods available. This includes leverage
and acknowledging potential limits. This mapping is not a representative mapping like
operationalists and representationalists. Rather, construct mapping is essentially a
theory yielding step — it requires a theoretical model of the concept. It involves a casual
mapping of the relationship between variation in observations of a property of an object
in relation to the variation in the property (Mari et al., 2017; Markus & Borsboom,
2013; Maul et al., 2019). Stated differently, hypotheses are developed about the best
(i.e., most accurate, interpretable, and meaningful) observable outcomes or predictors of
that attribute, and about the strength of relationship or causal relationship between the
two (Tal, 2016). The observations that may be the best predictors of the attribute may

be easiest to capture via differ methodology.
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In step three (3), hypotheses about the attribute and the variation in an object on
that attribute, are extended to include potential interactions with epistemological and
methodological hypotheses. The observed variation in the attribute within an object
which would provide information about the variation of an attribute are examined might
interact with epistemic, methodological, and between-concept relationships. Step (3)
begins with an assessment of epistemology — what includes the current methods or tools
that could be used to observe this construct and the types of claims that are possible
given each of these tools’ relationships with the ontology of the attribute. In step (3)
multiple methods of observation can be assessed as more or less likely to secure claims
by evaluating potential threats to observing variation in property values that are causally
determined (i.e., traceable) or variation in the property across objects. Finally, in this
step, other attributes of the object or of the object’s context may be theorized to predict
or explain the variation in the attribute or to potentially interact with the method for
observing the attribute. In other words, step (3) involves investigating potential threats
to intersubjectivity (Mari et al., 2017; Maul et al., 2019).

After hypothesizing relationships between ontology, epistemology, and
methodologies for observing the property, it is possible in step (4) to choose a
methodology that is appropriate, identify the appropriate claims and begin developing a
measure. In step (4), the previous step is reiterated but is specified to the specific
methodology and begins development of the physical instrument. It involves designing

procedures for obtaining valid data or the creation of the instrument to be used for
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obtaining observations as it relates to the construct map original developed. The
purpose is to identify procedures for the administration of the measure that protect the
relationship between the variation within the observations of a property of an object,
and the variation within values of the property.

In the fifth step (5), appropriate hypotheses are derived about the appropriate
conditions, structure, or format of the instrument measuring the attribute. This step
identifies potential threats to the objectivity and intersubjectivity of the measure by
hypothesizing about the relationship between the theory of attribute within objects and
its relationship to context. Thus, step (5) involves hypotheses about threats to
objectivity such as definitional and instrumental uncertainty (Maul et al., 2017). It may
also include identifying other sociocognitive threats to response validity. This step,
therefore, guides appropriate conclusions for the uses of scores or outcomes from the
instrument.

Thus, the majority of the steps of validation involve hypothesizing about the
ontology and the epistemology of the construct, as well as its relationships with other
constructs, observations, the instrument for observation, procedures of administration,
participation or using the instrument, and interpretations of the instrument. The process
identified here does not reject all of the previous logic or justification for validity or
validation; rather it embraces them and requires a clearer identification of hypotheses,

testing of hypotheses, and iteration in evaluation and development. This could allow all
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empirical investigations to contribute to the validation process, and allow the theories
that guide measurement development in media effects research to become clearer.

The previous steps facilitate the evaluation of measurement quality to evidence
support for a theory about the metaphysics of an attribute, which then become the
foundation for investigating the relationship between the attributes and other attributes:
theory development. The sixth (6) step involves designing a study or investigation
through which it would be possible to test hypotheses about the measurement model,
the veracity of the observations, the format of administering the measures, and the
theory of the construct across populations or contexts of theoretical value. Thus step (6)
provides of evidence for the traceability of the information of a measure and the
security with which the validity of the claims based on the outcomes/values of the
measure should be asserted (Maul et al., 2019). This can include nuancing claims within
a population or context in the situation where there is lower security in the evidence
obtained, suggesting that the information quality of the measurement requires further
validation and calibration in order to reduce the calibration n uncertainty (Maul et al.,
2019). This may involve the evaluation of response process validity, which examines
the degree to causal mechanisms that create variation in the attribute within the object
(Ercikan & Pellegrino, 2017; Zumbo & Chan, 2014).

The seventh (7) step involves using psychometrics to statistically evaluate
models of the relationship between observations and the construct (Almond, Steinberg,

& Mislevy, 2002; Borshoom et al., 2004; Mislevy,1994; Mislevy, Steinberg, &
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Almond, 2003). The evaluation at the end of the seventh step should influence the
security in claims derived from the findings of step eight. If the previous steps were
taken, even a lower level of security (i.e., credibility or confidence) in claims could still
justify interpreting and sharing results. As opposed to current practices, the current
iterative process aims to contextualize empirical findings and information ascertained
from measures within the degree of security about the quality of the measure and the
validity of the claims that can be made from it.

Finally, the eighth (8) step involves evaluating evidence for the theory of the
attribute and its relationship to other attributes. In the final step, the security of the
quality and validity of the measure and thus security or confidence placed in the
empirical findings can be reported. In the case that a measure is less secure in quality or
validity, this would not unqualify or invalidate a finding as uninformative. Rather, the
finding of less security in the quality (i.e., objectivity and subjectivity) or validity of
claims based on the measure could inform scholars about theoretically relevant
populations that experience the construct differently. Findings of insecurity can advance
theory or become opportunities for theory development. The value of the iterative
process of validation and securing of evidence of the quality of the measure, validity,
and theory of constructs, would be most apparent when it would be possible to trace the
relationships between theories. Unlike the current status of media effects which
involves fragmented and unclear definitions of constructs, the iterative process of

validation in theory development would ground theory about media effects in theories
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of media. Over time, it may be possible to develop standards of security for measures or
a “security interval” for the quality and validity of measures through which theories
have developed. Thus, much like a meta-analysis of effect sizes it would become
possible to engage in meta-security analyses of the evidence of measure quality and
validity as well as theory development.
Summary

Validation efforts can secure evidence for the claims about the value and
usefulness of a measure. When engaged via iteratively validation efforts do not only
provide information about the quality of measures and the interpretability of measures,
but also provide information about the security of previous empirical findings and
theory that guided the development of the measure. The remainder of this dissertation
involves a demonstration of the value of the iterative process of validating a measure

for theoretical development within media multitasking literature.
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CHAPTER THREE
ITERATIVE THEORY DEVELOPMENT AND MEASUREMENT
VALIDATION IN MEDIA MULTITASKING

The current chapter will describe the development and investigations of the
initial iterations of a new measure of media multitasking (the media multitasking
intensity questionnaire, MMTIQ). Collectively, four studies were conducted with
various populations of adolescents, young adults, and adults (i.e., parents and those
without children) to evaluate the questionnaire’s epistemological and methodological
interpretability, value, and veracity in reflecting the ontology of media multitasking.
Thus, the evolution of the measure was motivated by investigations into the threats to
validity within the structure, procedures surrounding, content, and uses of the
instrument. These create security in the quality of the measure including objectivity and
subjectivity described in Chapter 2. The purpose of Chapter 3 is to review the
contribution of each iteration and inquiry to the theoretical, epistemological, and
methodological understanding of media multitasking. Each iteration, though revealing
the flaws and insufficient validity of each respective version of the measure, provided
insights that inform the current questionnaire and theory of media multitasking which
are examined in this dissertation.

Overview
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Study 1 involved conceptualizing media multitasking and its attributes of
interest, item development, selection, and investigating measurement invariance via a
within-subjects 2x2 factorial design (difficulty of task (i.e., demanding or easy) and
type of context (i.e., work or leisure)). Study 2 aimed to replicate study 1 and examined
measurement invariance when participants answered the selected items for only one
context via a between-subjects 2x2 factorial design (difficulty of task (i.e., demanding
or easy) and type of context (i.e., work or leisure)). Both study 1 and 2 examined
criterion validity and provide evidence of some security in the validity claims developed
from the model. Due to the lack of measurement invariance in study 2, Study 3
involved cognitive interviews within 16 focus groups to examine potentially issues with
response process validity and identify comprehension of vernacular or phrasing of
items, response options, and formatting that would increase validity. The findings in
study 3 led to revisions of problematic items, response options, and formatting. Finally,
Study 4 examined the effects of these changes on the measurement model and response
process validity in a theoretically relevant population of parents and adolescents. Its
purpose was to evidence whether revisions to the measure were successful. The
remainder of the dissertation (Study 5) will further develop the concept of media
multitasking intensity by explicating a theory, and then evaluate the measurement
model over time in a theoretically relevant population of adolescents and parents as well
as the significant predictors and effects of media multitasking intensity.

Study 1: Is Media Multitasking Intensity a Stable Trait?
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Goal

Study 1 involved the initial theory-driven item development and selection,
examination of measurement invariance across theory-relevant contexts, and
investigation of the share variance between the new instrument with the Media
Multitasking Index (MMI; Ophir et al., 2009) as well as the relationships between
media multitasking intensity and general stress

Theoretical Beginnings

The project began as a search for a theoretically-based and more accurate and
valid self-report measure of media multitasking. The first iteration was fundamentally
shaped by both a) psychological theories of cognition and multitasking such as limited
capacity, cognitive bottlenecking, and threaded cognition models, and b) nascent
specific theories of media multitasking. In 2015, existing inconsistencies in the media
multitasking literature led scholars to examine heterogeneity in media multitasking.
Scholars proposed dimensions that predicted the propensity of various media
combinations (Wang et al., 2015) and predicted their subsequent success (Lang &
Chrzan, 2015).

These new theoretical approaches to media multitasking predict a relationship
between features of tasks, cognitive load, and media multitasking behaviors. Wang,
Irwin, Cooper and Srivastava (2015) provided an argument for 11 cognitive dimensions
of media multitasking with four higher order categories: task relations, task inputs, task

outputs, and user differences. More specifically, these dimensions include: task
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hierarchy, task switch, task relevance, shared modality, task contiguity, information
modality, information flow, emotional content, behavioral responses, time pressure, and
user differences. These dimensions were guided by the “law of less work,” a theoretical
principle which contends that humans aim to conserve resources (i.e., taking the easy
way out). Simultaneously, Lang and Chrzan (2015) reviewed the existing research of
media multitasking and proposed that task difficulty and overlap in information
processing required by tasks determine the adaptiveness of media multitasking. This
included the accuracy and efficiency of completing both media tasks. In other words,
task combinations requiring similar types of processing (i.e., translating stimuli into
meaningful and actionable information) such as interpreting language or solving
problems, that were both difficult, would be less successful when the user was
multitasking. In combination, they suggest that human cognitive limits, and law of less
work, can be used to develop a model of strategic media multitasking (Ralph & Smilek,
2017).

Though these media multitasking theories had unifying themes, they lacked a
theoretically based measure that would allow them to evaluate the various dimensions
they proposed. Instead, most of the studies applying these theories relied on the Media
Multitasking Index (MMI; Ophir et al., 2009) or similar measures, which are extensive
or additive (i.e., there are units that are observable as described in Chapter 2), and
therefore unidimensional measures of media multitasking. Therefore, Study 1 aimed to

develop a construct and questionnaire that integrated these theories in order to develop
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and evaluate indicators of the multiple dimensions of media multitasking. In order to do
S0, it was necessary to also examine indicators and dimensions that were most essential
and theoretically valuable. Wang et al. (2015) provide a comprehensive and complex
model of media multitasking that was difficult to interpret or apply, while Lang and
Chrzan (2016) provided a simple model of media multitasking that lacked some
important attributes. Therefore, the goal of developing the new construct and instrument
was to parsimoniously but more accurately capture the heterogeneity in media
multitasking.

Designing a parsimonious construct and instrument required choosing attributes
that would provide theoretically valuable information for the field of media
multitasking. Cognitive bottlenecking, limited capacity models, threaded cognition, and
theories of multitasking, predict that the rate and frequency that a person switches
between stimuli strain cognitive resources (Lang & Chrzan, 2015; Wang et al., 2015;
Yeykelis et al., 2014). In these theories, multitasking, either defined as attempting to
process two stimuli concurrently or rapidly switching between stimuli, maximally
strains and fatigues resources, leading to human error. These theories suggested that
types and rates of multitasking are fundamental attributes of media multitasking, and
are fundamentally theoretically valuable because of their impact on cognitive load
(Salvucci, Taatgen, & Borst, 2009). Similarly, media multitasking models suggested
that features of the tasks involved are also valuable because they affect cognitive load.

Task difficulty was identified as one of the fundamental aspects of media multitasking in
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the theoretical and empirical work of Wang et al. (2015) and Lang and Chrzan (2016).
Integrating these two perspectives, difficulty of the tasks was theorized to involve the
information flow, behavior inputs, as well as the novelty, skill required, and duration
required for the processing of the information. These indicators were identified within
Wang et al. (2015) and Lang and Chrzan (2016) as contributing to cognitive load.
Finally, both a general and specific theories had one dimension that seemed to connect
divisions of attention and task attributes: relevancy of tasks to one another, and
relevancy of tasks to goals. Threaded cognition models suggest that the inefficiency and
ineffectiveness of multitasking is not only an outcome of difficulty of tasks or the
conflicts between tasks for resources, but also their relationship to one another
(relevance, task contiguity, hierarchy) and a higher-order goal (Wang et al., 2015;
Yeykelis et al., 2014). Task relevance to a higher-order goal could diminish the
challenge of integrating multiple sources of information. Task relevance to each other
likely causes less competition for cognitive resources and allows for more information
synthesis. These dimensions appeared to be the most fundamental attributes of media
multitasking within both multitasking and media multitasking research.

The commonalities in the theoretical significance of these dimensions suggested
that the most valuable attributes of media multitasking affect cognitive load. The
interaction between these dimensions, reflect that the variation in media multitasking
leads thwarts the possibility of identifying a single and interpretable unit of media

multitasking. Thus, the frequency or the extent of media multitasking would be
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uninterpretable due to unobserved heterogeneity. Media multitasking intensity examines
this possibility for variation in each dimension within itself, but more importantly as it
relates to the other dimensions to change the value of media multitasking. In other
words, intensity is a multiplicative not additive outcome of measurement because it is
also multiplicative in nature (i.e., ontology and metaphysical properties). The only way
to interpret any instance of media multitasking is to account for all dimensions of it.
This is similar to the nature and measurement of temperature, volume, weight, and
distance which are outcomes of multiple dimensions. Therefore, this multidimensional
construct of media multitasking suggests that each dimension provides information
about the context or the person, but cannot conclusively provide information about the
attribute of media multitasking — the same way the knowing the rate at which a car is
driven cannot provide information about the distance it being driven without also
having information about time. Forty items were generated to create a Guttman-like
scale (Zimmerman, Williams, Zumbo, & Ross, 2005) such that the items in addition to
the response options are intended to observe variation in the media multitasking for
each of these dimensions and subdimensions. These items were placed on a construct
map, which expressed the predicted causal relationships between values on these items
and the higher-order dimensions with values or locations on the continuous construct of

media multitasking intensity (See Figure 2).
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Intense Media Multitasking

High Intensity Media Multitasking High frequency of task switching or
overlapping activities, high number of
activities, goals, and devices that are
high in difficulty and but low in
relevancy within goals or activities and
low in intentionality.

Moderate Intensity Media Multitasking Some frequency of task switching or
overlapping activities, a high number
of activities that are of moderate
difficulty and but higher relevancy
within goals or activities and moderate
to high in intentionality.

Low Intensity Media Multitasking Low frequency of task switching, low
number of activities, goals and devices
with higher relevancy between them
and less complexity and novelty.

Single Tasking Distinct media and non-media goals or
habits completed serially without any
other simultaneous activities

Figure 2. Construct map of media multitasking in relation to items and dimensions
Dimensions. Media multitasking intensity was theorized to involve four
fundamental dimensions: divisions of attention, difficulty of tasks, task relevancy to

goals, and relevancy amongst tasks. In theoretically modeling these dimensions, it was
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predicted that some dimensions would be more strongly related to one another than
others, yet each provided distinct information. Item generation involved first
conceptualizing aspects of each of these dimensions. Divisions of attention was defined
as the ways in which attention becomes shared or split among multiple tasks
particularly it involved two forms of multitasking: task-switching (i.e., the shifting of
attention) and dual tasking (i.e., simultaneous engagement in two or more tasks). This
multitasking could occur both within and between devices. Difficulty of tasks referred to
the degree of perceived challenge created by each task in which an individual engages.
Thus, media tasks could range in their difficulty, in addition to the difficulty of the
general goal or other tasks in which participants engaged. Task relevancy to goals was
defined as the perceived degree to which tasks were completed with the intention of
accomplishing a goal. In other words, this was a top-down or effortful application of
cognitive resources to each task that was purposeful because it related to a relevant
goal. Finally, relevancy amongst tasks examined the degree to which the media tasks as
well other tasks involved in media multitasking shared a purpose.

Media multitasking intensity was predicted to depend on task characteristics
and goals, but these two attributes of experience (as opposed to time) vary greatly
depending on context. This created a theoretical and epistemological concern. The
existing research using measures such as the MMI (Ophir et al., 2009) had thus far
examined media multitasking behaviors (e.g., dual tasking with multiple media) in

typical or most recent weeks. This epistemological approach has become criticized for
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creating noisy data and lacking validity due to limitations to recall (Chein, Wilmer, &
Sherman, 2017). By relying on typical media use, these measures are also imbued with
the hypothesis that media multitasking behaviors are trait-like and stable (Ophir et al.,
2009). Finally, the media combinations observed within the MMI primary include those
that are used for leisure such as music and television, instant messaging and talking on a
phone call, or surfing the internet and listening to podcasts, but include few potential
combinations with work- or school-related because software like Microsoft Word,
Excel, or Adobe PDF, all categorized as computer-based applications. Therefore, that
measure was not equipped to observe work-relevant media multitasking, and thus
observes less relevancy between media in this context. In addition to relevancy, context
could have significant interactions with the difficulty of the media tasks. Therefore,
Study 1 aimed to investigate media multitasking intensity dimensions in work and
leisure contexts.
Cognitive Interviews

Following item generation and construct mapping, the items were investigated
for clarity and response process validity (Ercikan & Pellegrino, 2017; Zumbo & Chan,
2014), which is the validation of participants’ understanding of survey items as well as
cognitive processes leading to their chosen response option, via cognitive interviews.
Fifteen (15) think-aloud interviews were used to further refine the items. Participants
“thought out loud” digitally. After being presented with each item, they were asked to

type out their thought processes (with no editing) and then to provide answers to the
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questions about media multitasking intensity. This included he extent to which they
typically divide their attention amongst media and other tasks, as well as the typical
difficulty and relevance of these media in two contexts: work and leisure.

These participants highlighted a few areas of confusion. First, participants noted
that they were unsure what behaviors should be interpreted as engaging in a media
activity. The questionnaire was therefore improved by including verbiage which clearly
defines media and media activities. Even within this small group of participants, this
feedback highlighted a theoretical failure on the part of media multitasking scholars.
The literature lacked a clear definition of the unit of analysis of media multitasking:
what is a media task? In the measure used in Study 1, media were defined as methods of
obtaining or sharing information that do not occur via face-to-face contact with another
human being. The various ways of consuming this information are different activities —
reading an article or status someone posted is different from scrolling through an
Instagram feed of images. These activities were ultimately listed for participants (see
Table 1) in the investigation of the first iteration of the measure — this feature remains in

the final questionnaire validated in this dissertation.
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Media Activities
Listening to music offline or online
Listening to non-Music Audio online (e.g., podcasts) or via
radio (e.g., news)
Audio/Video Call of any kind with or without Conversation
(including voicemails)
Viewing or engaging Internet sites that are not social media
(e.g., online shopping, an online school website, Google,
banking, yelping, or Expedia)
Viewing/scrolling through social media content
Creating or responding to social media content (e.g.,
commenting, reacting,or posting)
Taking photos and videos (not on or for social media
purposes)
Sending a text or message on any platform (e.g., DMing on
Instagram or Snapchat, or Facebook messenger)
Checking a notification on any device (but not viewing the
content on an app)
Watching television or movies on a Telvevision
Watching online videos (such as Netflix or Hulu or Amazon
Prime or YouTube)
Playing video games on a console or computer
Playing video games on a phone (e.g., bejeweled or candy
crush)

Using any software or non-social media applications on a
computer or smartphone such as Word, Excel, Photoshop,
etc.

Writing emails on any device

Reading a newspaper/magazine(online or digitally)

Wirting in a journal or notebook

Reading a Book (Digitally or Physically)

Table 1. List of media activities provided to participants
Second, participants reported that they often forgot about their specific media
uses throughout the questionnaire. This was a more difficult problem to solve.

However, Study 1 aimed to solve this problem by enforcing a period in which
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participants were required to review the options of media activities and their answers
first to assess if they completed it correctly and then to provide a total number of media
in which they engaged. The purpose of this revision was to at least improve their
memory and to communicate to participants that they needed to remember each of the
media in which they report they engaged. This highlighted, an often-overlooked
assumption within self-report methodology: participants are aware that the information
they report will get used in the future. Participants are often aiming to ascertain the
purpose for and the uses of the questionnaire and may manage where to allocate their
cognitive resource accordingly. They may aim to control conversations or knowledge
about the attribute (i.e., media multitasking) and may adjust their response providing
invalid responses (Clairmont, 2020; Clairmont, Wolf, & Maul, 2019). Because surveys
are tools for communication, it is important for scholars to increase transparency about
the role of each question as this informs participants’ responses.

Third, after examining the responses of participants to questions about relevancy
of tasks to goals and relevancy between tasks a pattern emerged in which relevancy of
tasks to goals and to each other may share more information than was conceptually
expected. In other words, it was in people’s interpretation of these concepts they may
epistemically be similar. Thus, they were theorized to both contribute to a higher order
dimensions of relevancy.

Finally, several interviewees noted they found it confusing to report on their

“typical” hour of media multitasking across contexts of work and leisure. Even after
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adjusting for this issue, they continue to grapple with rating tasks on a continuum from
easy to difficulty. This posed an epistemic limitation on the ability to observe difficulty
continuously within the current methodology (i.e., self-report). They also suggested that
within each work and leisure context, difficulty and ease were relative creating a
problem within the dimension of difficulty of tasks. Therefore, it was expected that
difficulty and context interact in significant manners that currently threaten the potential
security of the interpretability (i.e., valid claims) that can be made with the measure of
media multitasking intensity.

Study 1 was therefore designed in reaction to these findings. Particularly, Study
1 ’s 2x2 within-subjects factorial design examined the effect of difficulty (high =
demanding, low = easy), and context (work, leisure) on the measurement model (i.e.,
psychometric evaluation) of media multitasking intensity and its invariance, as well as
variation in the remaining dimensions of media multitasking intensity: divisions of
attention and relevancy. It aimed to improve response process validity by shortening the
period of time for reflection to the most recent hour. The dimension of difficulty was
therefore manipulated into high or low demand, and work or leisure, and observed and
measured as an aspect of the context.

Study 1 Rationale

Study 1 began validating the initial MMTIQ by testing for measurement

invariance, evaluating theoretically-grounded relationships between the dimensions of

the model, and exploring the impact of context. Based on the integration of the limited

55



capacity model, threaded cognition theory, and the cognitive bottlenecking model, it is
deduced that when engaging in difficult goals and activities, people are less likely to
divide their attention and more likely to engage in activities that are relevant to their
goals to save cognitive resources (Lang & Chrzan, 2016; Wang et al., 2015). Though
not previously theorized, it was expected that contexts and types of tasks may moderate
the degree to which people aim to conserve resources. For instance, when goals or tasks
are more extrinsically motivated and involve deadlines with potential consequences for
delays, people are expected to be less likely to split their attention and engage in
irrelevant activities. Thus, work-related that were difficulty tasks were less likely to lead
to divisions of attention and more likely to include relevant tasks than leisure tasks that
were easy. This would align with the law of less work which suggests that people aim to
save their resources, but would suggest the “law of less work™ is also context-
dependent. In other words, people do not aim to save or store resources across all
conditions, otherwise they would not prefer stimulation or challenge.

Thus, building from cognitive load models, media multitasking intensity was
informed by the models of flow and stress. The model of the state of flow
(Csikszentmihalyi, 2000) and stress (Lazarus & Folkman, 1984), the allocation of
resources and perceptions of allocating the resources may fundamentally depend on the
difficulty of the tasks. Within ego-depletion models (Baumeister & Vohs, 2017),
resources are conserved as they become perceived and experienced as limited. The

existing model of flow (Csikszentmihalyi, 2000) argues that humans enjoy tasks when
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there is synchronicity between the difficulty of the task and the resources they have.
Thus, frustration and stress are the outcomes of having a task that is perceived as too
difficult because of the ratio of demand to resources (Lazarus, 1993). In contrast,
boredom, which is also an undesirable state, involves the perception of too little
difficulty because of the ratio of resources to demand. Thus, the perception of limited
resources, impacts the degree to which people consciously choose to engage in behavior
that would allow them to reserve their resources. In combination with the preference for
synchronous or equal ratios of difficulty and resource, this suggests that engaging in an
easy task would actually increase the desire to engage in divisions to attention and
irrelevant media tasks.

Thus, greater divisions of attention and lesser task relevancy should be expected
in easy leisure contexts, while fewer divisions of attention and greater task relevancy
should be observed in demanding working contexts. Though dimensions of media
multitasking intensity were labelled as divisions of intention and relevancy such that
each would indicate the presence of these attributes, in measuring the attributes
relevancy was measured in reverse as irrelevancy in order to maintain a consistent
direction of relationship between dimensions and overall intensity. While conceptually
relevancy is not problematic, epistemically the limitations of statistical tools and their
consequent interpretations required that the dimensions become measured such that
variation in the dimensions have similar relationships with the higher order attribute of

intensity. Therefore, it was hypothesized that:
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Hypothesis 1: While media multitasking with difficult work-related tasks,
people should report (a) less divisions of attention and (b) less irrelevancy
among activities than while media multitasking with easy leisure activities.

Research Question 1: Will difficult leisure and easy work differ in levels of
divisions of attention and irrelevancy?

Additionally, the average relationship between the dimensions of divisions of
attention and relevancy are expected to vary depending on context, but this becomes a
point of contention. Previous research investigating has suggested that the best
explanation of media multitasking frequency is that divisions of attention are a
consequence of deficient abilities to filter irrelevant information (Ophir et al., 2009).
This would suggest that more divisions of attention would be associated with less
relevant media use or that divisions of attention and irrelevancy would be positively
related. However, if the “law of less work”, model of flow, and stress are supported,
then, the relationship between divisions of attention and irrelevancy of tasks would be
negative — the more divisions of one’s attention would only occur because these tasks
were rather relevant to one another. Thus, Ophir et al. (2009)’s finding would allow be
true of easy leisure contexts, which may be the context for which the Media
Multitasking Index (MMI) is most accurate. Thus, it was hypothesized that:

Hypothesis 2: There will be a a) positive association between divisions of

attention and the irrelevancy among tasks under the condition of easy leisure,
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but b) these will be a negative association between divisions of attention and the

irrelevancy of tasks under the condition of demanding work.

Research Question 2: What is the relationship between media multitasking
intensity in various contexts and self-report media multitasking via the Media
Multitasking Index?

Furthermore, based on models of flow and stress, which examine the
relationship between perceived demand of one’s tasks and environment as well as of
one’s resources, divisions of attention and relevancy of tasks were predicted to have a
relationship with stress. Divisions of attention and less relevancy (or more irrelevancy)
increase the demand placed on cognitive resources within a context. However, their
effect on the perceptions of the demand-to-resource ratio are dependent on context. In a
demanding work context, engaging in more divisions of attention and less relevant tasks
should be related to the perception of a ratio where demand surpasses resources, and
thus results in stress. In an easy leisure context, engaging in more divisions of attention
and less relevant tasks should be related to the perception of a ratio in which resources
surpass demand. Therefore, it was predicted that:

Hypothesis 3: Engaging in more a) divisions of attention and b) less
irrelevant tasks during demanding work condition would be related to stress in a
demanding work condition, but will have no relation under an easy leisure
condition.

Study 1 Method
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Participants. Participants (n = 500) were recruited through Amazon’s Mechanical
Turk (MTurk) and compensated US $5.50 for completing the survey. Participants
ranged from 19 to 70 years old and were on average 35.41 years old (SD = 10.39), with
almost an equal number of females and males (50.4% female). The sample consisted of
African Americans (7.8%), Asian Americans (6.4%), European Americans (76.3%),
Latina/o Americans (4.6%), Multi-Ethnic Americans (3.0%), Native Americans (1.6%),
and Other (0.4%) (unknown: 0.2%). Respondents came from various regions of the
country, including the Midwestern United States (e.g., Ohio, 18.8%), Northeastern
United States (e.g., New York, 21.8%), Plain States (e.g., Kansas, 2.8%), Southern
United States (e.g., Mississippi, 28.6%), Southwestern United States (e.g., Texas,
9.7%), and Western United States (e.g., California, 18.1%) (unknown: 0.2%).
Participants classified themselves as working class (29.8%), lower middle class
(24.8%), middle class (40.1%), upper middle class (5.0%), and upper class (0.2%)
(unknown: 0.2%).

Procedure. Once participants agreed to participating to the study and accepted
the HIT on MTurk, they each completed the MMTIQ in four contexts followed by the
MMI, a measure of general stress, and a few demographic measures such as occupation
and age. First, this initial version of the MMTIQ included the self-reported number of
media activities and goals, frequency of task switching and dual tasking, and the degree
of relevancy between activities and goals. In a within-subjects 2 x 2 (e.g., demand of

task (high, low) and type of context (work, leisure)) factorial design, participants each
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answered the MMTIQ for four distinct recent hours in which the participant was
engaging in at least one easy work-related, demanding work-related, easy leisure, and
demanding leisure activity. These contextual prompts were presented to participants in a
randomized order. This allowed for researchers to examine measurement invariance and
explore these potential theoretical dimensions of media multitasking behaviors. In order
to prompt participants’ memory, for each context they were asked to report at least one
specific activity that they remember engaging in during this period. Then, they were
prompted with a list of 17 other media activities (see Table 1) that they could have
engaged in during this hour. The MMI, then measures of stress, and then demographic
items including gender, age, location, and occupation were employed for further
validation of the measure.

Data cleaning. There was less than 5.0% missing data overall and thus no
imputation methods were used. Before analyzing the data, boxplots and histograms
were used to search for univariate outliers. Only one outlier appeared across all items,
and was thus deleted from the dataset. This case was one of an elementary school
teacher who reported extremely high scores across all items. Other outliers were not
removed from the data and no transformations were preformed because kurtosis and
skewness were not significantly different from normality.

Measures.

Perceived general stress. An adapted 5-item variation on the 10-item scale by

Cohen, Kamarack, and Mermelstein (1983) was used for perceived general stress (o =

61



.86). These items were rated on a 5-point scale from (0) never, (1) almost never, (2)
sometimes, (3) fairly often, (4) very often. Items include statements such as, “In the last
month, how often have you felt nervous and "stressed"?”

Frequent media multitasking. Frequent media multitasking was measured by
the Media Multitasking Index (MMI) as developed by Ophir et al. (2009) includes
asking participants to self-report the hours they spent with 12 media: television, music,
non-music audio, online videos, computer-based applications, video games, newspaper,
books, instant messaging, text messaging, social media, and phone calls. Following this
self-report measure, participants are asked to report how often they used each of these
media with the other form of media (e.g., video games and music) with response
options (0) Never (.33) Sometimes (.66) Often (1) Very Often. This creates as 12 X 11
matrix, which together with the previous questions, amounts to 156 items. Because this
is an index of behaviors, it does not have an alpha reliability; this index is used to
calculate the proportion of time spent with each of these media as primary (media that
was the main focus) and secondary media (background or additional media) out of total
amount of time spent on media.

Media Multitasking Intensity. Media multitasking intensity was measured by
the Media Multitasking Intensity Questionnaire (MMTIQ) it involved the total number
of activities engaged in, how often participants shifted their attention, how often
participants open and minimized windows of activities on one device, how often there

were two to three media activities occurring simultaneously as the degree to which the
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activities they reported engaging in seemed relevant to one another, the degree to which
these activities shared a similar topic, the degree to which they were unconnected to
goals, and the degree to which the activities were related to goals These items were
rated on a Likert-type scale from (1) never to (4) always.

Analyses.

Conceptual model. The conceptual model specified that the items in the Media
Multitasking Intensity Questionnaire (MMTIQ) included two dimensions or factors (see
Figure 3). The first factor, divisions of attention, included the following items: the total
number of activities engaged in, how often participants shifted their attention, how often
participants open and minimized windows of activities on one device, and how often
there were two to three media activities occurring simultaneously. These items were
rated on a Likert-type scale from (1) never to (4) always. The second factor, relevancy,
included items that measured the degree to which the activities they reported engaging
in seemed relevant to one another, the degree to which these activities shared a similar
topic, the degree to which they were unconnected to goals, and the degree to which the
activities were related to goals. These items were rated on a Likert- type scale from (1)
never to (4) always for all items except the “unconnected to goals” items because they
were reverse coded. By specifying this measurement first, it was possible to evaluate
whether the hypothesized relationship between the items and the latent variable was

evidenced.
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# of activities —

Switching back and forth |+—

Attention
Opening and minimizing  [+—

2 or 3activitiesatonce  [+—

Relevant to one another  |+—

Share similar topic —

Irrelevancy
Unconnected to goals —

Related to goals —

Figure 3. Conceptualized two-factor structure of the MMTIQ

Measurement invariance. Measurement invariance is an attribute of a
questionnaire or instrument, when the instrument obtains the same measurement model
across groups of people or contexts. This demonstrates that the measure has more
universal usage and interpretation. A Multigroup Confirmatory Factor Analysis
(MGCFA) an analysis to examine whether attributes (i.e., means, variance, slopes,
factor loadings) of a measure shifted between multiple groups of observations was
conducted using maximum likelihood (ML) estimation and variance-covariance
matrices within Mplus 7.4 (Muthén & Muthén, 1998-2017). MGCFA was employed to
establish the measurement invariance of the MMTIQ between contexts. First, the
measurement model was established within each context separately, and then in the two
most distinct contexts (i.e., easy leisure and difficult work), which were essential to the
hypotheses. Second, invariance was established by estimating a series of models that

sequentially increased the number of model constraints between the groups (i.e., factor
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loadings, slopes, means, and variance) and then were compared across goodness of fit
statistics (Brown, 2014; Cheung & Rensvold, 2002). In line with recommended
practices, the model was next estimated between the groups separately. Comparison of
model fit indices across the two group models were then evaluated to establish a basis
for measurement invariance.

Preliminary analyses (confirming the two-factor solution). Before
constraining the model between groups, the conceptual model in Figure 3 was first
identified and estimated in the larger population to establish that the two-factor solution
demonstrated adequate fit. Thus, as a first step, the psychometric properties of the
MMTIQ were investigated to verify the hypothesized two-factor structure (i.e.,
divisions of attention and irrelevancy among activities) within each of the four
combinations and conditions of difficulty and context (e.g., work vs. leisure) and then in
the sample combined. In line with recommendations of Brown (2014) and Fabrigar et
al. (1999), model fit indices were used to evaluate if the two-factor solution
demonstrated adequate fit. Then, the model was also fit separately in the two most
dissimilar conditions, easy leisure and demanding work. These are both preliminary
analyses that are necessary conditions before beginning multigroup confirmatory
analyses because they would then support that the theorized structure to the measure is
generally appropriate.

Multiple group confirmatory analysis (model constraints). Following these

preliminary analyses, a series of three constrained models were evaluated for
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appropriate model fit to establish measurement invariance (Brown, 2014; Byrne, 2008;
Widamen et al., 2010). First, the model was constrained to hold equal factor structures
or equal form such that the numbers of factors as well as indicator-factor loadings are
alike between easy leisure and demanding work, as well as easy work and demanding
leisure. Second, “weak factorial invariance” or metric invariance was tested by
restricting factor loadings to be equal across easy leisure and demanding work, and then
across easy work and demanding leisure. This establishes whether these latent
constructs have the same relationship to the items in each of these contexts (i.e., is the
traceability of the observations on items to the latent attribute equivalent in all
contexts?). Third, “strong factorial invariance” or scalar invariance was established by
restricting both factor loadings to be equal and intercepts to be equal across conditions.
This restriction could potentially identify differential item functioning. Differential item
functioning occurs when item’s measurement properties change due to either a
characteristic of a respondent such as (e.g., native English speaker vs. non-native
English speaker) or due to the context in which items are answered. Differential item
functioning threatens the validity of a measure by affecting latent means and slopes.
Once these three hierarchical steps were taken, structural invariance was pursued by
constraining factor variance to be equal and co-variance to be equal. Once equivalence
of factor variance and covariance were supported, then factor means were compared.
Model evaluation and fit statistics. Brown (2014) recommends evaluating

models across three major indices of fit that can provide different perspectives about the
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model’s goodness of fit. Absolute fit indices, such as the chi-square of model fit and
standardized root-mean-square residual (SRMR) assessed the extent to which the
overall model replicated the observed covariance-variance matrix. Though a non-
significant chi-square of model fit is considered one of the best metrics of fit, it is
sensitive to sample size and thus, is commonly expected to become significant with
large samples (Fabrigar, Wegner, MacCallum, & Strahan, 1999). Unlike the chi-square,
the SRMR is not sensitive to sample size. Adequate fit values are below .08, but good
fit values are equal to or less than .06 (Hu & Bentler, 1999). Comparative fit indices
such as the comparative fit index (CFI) and Tucker-Lewis index (TLI) were considered
to indicate fit if their values exceeded.95 (Brown, 2014). Finally, a parsimony index, the
root-mean-square error of approximation (RMSEA) value, was evaluated and
considered acceptable at .08 or lower but is best when the value is .06 or lower (Brown,
2014; Browne and Cudeck, 1989).

Additionally, nested models were then compared using nested significance tests
such as changes in chi-square and CFI. Because chi-square differences are sensitive to
large samples such as the one in this study, changes in CFI were mainly used to
evaluate differences in model fit (Cheung & Rensvold, 2002; Kline, 2015). As
recommended by Cheung and Rensvold (2002), differences are considered acceptable
such that they are not significantly worsening model fit if they are equivalent or

below .01 (ACFI <.01).

Results
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Descriptive statistics. The covariances, correlations, and means of the observed
data in each conditions of the within-subjects experiment (i.e., easy leisure as compared
to demanding work) are shown in Tables 2, 3 and 4. The correlations among items and

means are consistently larger for demanding work than for easy leisure.
Table 2

Study 1 Covariance-Variance Matrix Among Variables in 2-Factor Model Demanding Work

Variables 1 2 3 4 5 6 7 8
1. Total Activities 9.19
2. Switching between Activities 1.09 .72
3. Opening and Minimizing 121 53 .82
4. 2-3 Media at Once 1.20 .49 .52 75
5. Relevant Activities -08 .05 -07 -.03 141
6. Share Topic -06 .00 -10 -.05 113 1.25
7. Unconnected to Goals 24 10 .06 .09 .79 .65 1.32
8. Related to Goals -03 .01 -10 -.04 109 9 .79 1.33
Table 3

Study 1 Covariance-Variance Matrix Among Variables in 2-Factor Model Easy Leisure

Variables 1 2 3 4 5 6 7 8
1. Total Activities 14.94
2. Switching between Activities 1.65 .85
3. Opening and Minimizing 179 57 .89
4. 2-3 Media at Once 1.66 .61 .58 .88
5. Relevant Activities .57 24 A7 .20 .99
6. Share Topic 14 15 .08 A2 12 .87
7. Unconnected to Goals 37 24 .20 .23 .36 29 112
8. Related to Goals A7 18 .08 A0 .53 48 51 .96

=
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Table 4

Study 1 means, Standard Deviations, and Correlations Among Variables in 2-Factor
Model Easy Leisure and Demanding Work

Variables 1 2 3 4 5 6 7 8

1. Total Activities 42 44 46 49 40 43 50
2. Switching between Activities 46 .69 .66 05 00 11 .01
3. Opening and Minimizing 49 .66 .66 -06 -10 .06 -.09
4. 2-3 Media at Once 46 71 .65 -03 -05 .09 -.04
5. Relevant Activities 15 .26 .18 21 85 58 .80
6. Share Topic .04 18 .09 A3 77 50 .75
7. Unconnected to Goals .09 25 .20 .23 34 .29 .60
8. Related to Goals .05 .20 .09 A1 54 52 .49

M for Easy Leisure 5.27 243 223 235 307 293 228 281
SD for Easy Leisure 3.87 .92 .86 .94 100 .93 1.06 .98
M for Demanding Work 3.75 191 188 183 255 252 203 247
SD for Demanding Work 3.03 85 .91 .87 119 112 115 1.15

Note: demanding leisure appears on the top right and easy leisure appears on the bottom left.

Preliminary analyses: Confirming the two-factor solution. The confirmatory
factor analysis (CFA) of the model depicted in Figure 3 was estimated in the overall
sample, and demonstrated adequate fit across indices, y2 (19) = 164.93, p <.001, CFI =
.96, TLI = .95, RMSEA = .09 [.07 .10], SRMR = .04. However, modification indices
indicated that there were focal strains in the solution and areas of ill fit. For instance, the
covariance between the error terms of the items “activities seemed relevant” and
“activities shared a topic,” had a modification index of 87.58 and a standardized
expected parameter change (EPC) of above 2.00, which suggested that the model should
be specified to allow the residuals between the two items to correlate freely. After
including the correlated residual between the items, the two-factor solution for the

overall sample produced appropriate and significantly improved model fit, 2 (18) =
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80.46, p < .001, CFI = .98, TLI = .98, RMSEA = .06 [.05, .07], SRMR = .04. It is
presumed that these items correlate above and beyond the shared latent factor because
these two items are worded similarly. This new model can be seen in Figure 4. The two
latent variables of divisions of attention and irrelevancy demonstrated a moderate

significant correlation, r = .60, p <.001.

# of activities —

Switching back and forth  [«+—

Attention
Opening and minimizing [+—

2 or 3 activitiesatonce  [+—

Relevant to one another D
Share similar topic

Unconnected to goals —

Irrelevancy

Related to goals —

Figure 4. Modified conceptual two-factor model of the MMTIQ including
correlated residuals.

In order to determine whether claim of measurement invariance was possible,
this two-factor solution with a correlated residual was estimated in each of the four sub-
samples. The two-factor solution CFA in the sub-sample of easy leisure demonstrated
adequate fit, y2 (13) = 27.04 p < .001, CFI = 0.99, TLI = 0.97, RMSEA = 0.05 [.02,
.07], SRMR =.03. Similarly, the CFA in the sub-sample of demanding work exhibited

appropriate model fit, 2 (13) = 15.47, p <.001, CFI = 0.99, TLI = 0.98, RMSEA = 0.02
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[.00, .05], SRMR = .02. Finally, confirmatory factor analysis of the two-factor
conceptual model also demonstrated adequate fit in both the easy work, y2 (13) = 22.66,
p <.001, CFI =0.99 TLI =0.96, RMSEA = 0.04 [.01, .06], SRMR = .03, and
demanding leisure conditions, y2 (13) = 25.06, p <.001, CFI =0.99, TLI =0.98,
RMSEA =0.04 [.02, .07], SRMR = .03. Therefore, these indicated that the model fit
well within each of the conditions separately, and revealed that testing for measurement
invariance was justified.

Multiple group confirmatory factor analysis: Measurement invariance.
After establishing adequate fit in the two most distinct sub-samples (i.e., easy leisure
and demanding work), the MGCFA was conducted sequentially. Please refer to Table 4.
First, the model fit was appropriate across easy leisure and demanding work for
configural invariance. There was no change in CFl (ACFI < .01). Thus, we continued to
the next level of model constraints. Next, the model was estimated for metric
invariance, which also demonstrated adequate model fit across indices and also had a
ACFI less than .01. Third, the model was estimated after restricting equal factor loading
and intercepts for scalar invariance, and again demonstrated appropriate fit. The ACFI
was again below the cutoff value. Thus, the model was considered to exhibit strong
measurement invariance. Similarly, when the invariance of factor variances and
covariances was tested, the model ACFI did not surpass the permissible amount of

change. Thus, the model demonstrated the strictest or fullest invariance.
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Table 5

Model Fit Statistics for Demanding Work and Easy Leisure Conditions Study 1

12 df  A¢  Adf [Iggﬂ/fléfi SRMR CFI ACFI
Single Group Solutions
043
Overall Sample 36.505 13 - [.027, 024 994 -
.059]
.047
Easy Leisure 27.043 13 - [.021, 030 993 -
.072]
.020
Demanding Work 15.466 13 - [.000, 021 999 -
.051]
Measurement
Invariance
.036
Configural 42509 26 6.004 [.014, 026 996 -.002
.055]
Metric (equal 049
loadinas 68.172 31 25.663 5 [.033, 049 991 -.005
9s)
.065]
.054
Scalar (equal loadings 88.053 36 19.881 5 [.040, .050 .987 -.004
and intercepts) .068]
Population Heterogeneity
.065
Equal Factor Variance 119.923 39 31.879 3 [.052, 112 .980 -.007
.068]

Hypothesis 1. In support of the first hypothesis, latent means of divisions of
attention and irrelevancy were significantly higher when media multitasking with easy
leisure activities than when media multitasking with demanding work activities by a
standardized unit of .65 in divisions of attention and by a standardized unit of .43 for the
irrelevancy between activities and goals. When engaging in easy leisure tasks,

participants were more likely to engage in more divisions of attention and less relevant
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tasks than when engaging in demanding work tasks. Demanding work involved less off-
task or unrelated media multitasking than easy leisure.

Research question 1. Using multigroup confirmatory factor analysis (MGCFA),
the media multitasking intensity questionnaire was compared between the contexts of
easy work and demanding leisure; remember that it was theoretically unclear about how
they would differ from one another, and thus stated as a research question. The two-
factor model demonstrates strict measurement invariance, including equivalent factor
variances (see Table 6). Easy work and demanding leisure demonstrated measurement
invariance or adequate fit when constrained for factor loadings and intercepts, as well
as, when constrained for equivalent factor variance. The measure functioned similarly
in these two conditions. Both conditions demonstrated no relationship between divisions
of attention and irrelevancy of tasks, and both had no significant difference between the
latent means on the factor of irrelevancy of items (p <.001). However, easy work and
demanding leisure significantly differed in the latent means of divisions of attention by
a standardized unit of .61, p <.001. On average, there were more divisions of attention
during easy work than during demanding leisure. These findings reflect that the

difficulty of tasks on average predict the degree to which people divide attention.
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Table 6

Model Fit Statistics for Easy Work and Demanding Leisure Conditions Study 1

A RMSEA

I e

SRMR CFlI ACFI

Single Group
Solutions
Overall Sample 27363 13 - '0335['3%18’ 025 9% -
EasyLeisure 22664 13 - '03%;10]05’ 032 995 -
Demanding Work 25.056 13 - '043&(}16’ .026 994 -
Measurement
Invariance
Configural 47721 26 185'335 '04%)5%0]22’ 029 994 -.002
Metric (equal - 53581 31 5ge0 5 0%B[920 435 gas o000
loadings) .055]
Scalar (equal loadings 58.021 36 4.632 5 038 [.017, 038 .994 -.000
: .051]
and intercepts)
Population
Heterogeneity
Equal Factor Variance 69.649 39 50 3 '04%5[;?]24’ 069 992 -002

Hypothesis 2. Hypothesis three predicted that divisions of attention would be
driven by distraction and therefore the factor would be corelated with irrelevancy.
However, there was only partial support for hypothesis three. For easy leisure, divisions
of attention and irrelevancy were significantly correlated at, r = .27, p <.001. However,
divisions of attention and irrelevancy had no significant relationship for the remaining
three contexts of demanding work, easy work, or demanding leisure. Multitasking was

only related to engaging in unrelated tasks when people work on engaging in easy and
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leisure tasks. Otherwise, the division of attention was not predictive of engaging in
more or less relevant tasks.

Research question 2. Research question two explored which of the scores on
the media multitasking intensity questionnaire in any of the four contexts would
correlate with the Media Multitasking Index (MMI). There was no relationship in any of
the four conditions between scores on the MMTIQ and response on the MMI. Neither
divisions of attention nor relevancy of tasks in these four contexts predicted or related to
self-reported dual tasking with multiple in the last week. This may suggest there are
other forms of error or heuristics that lead to responses on the MMI. The value of the
MMI or the construct it measures may be related to the presence or absence of these
errors, but this finding in combination with the inconsistencies in existing literature
undermine the current interpretation of the MMI.

Hypothesis 3. It was predicted that increased divisions of attention and
irrelevancy would have the most significant relationship with stress during demanding
work. After confirming measurement invariance across all four contexts, each context
was correlated with the 5-item factor of general stress. There was evidence of partial
support of this hypothesis. Increased divisions of attention (b =0.11, p <.001) and
irrelevancy (b = .15, p <.01) during demanding work contexts were significantly
predictive of general stress. Irrelevancy only significantly predicted general stress under
demanding work, but when engaging in easy work, easy leisure or demanding leisure;

thus, supporting the second hypothesis. However, divisions of attention were more
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predictive of general stress during demanding leisure (b = .20, p <.001) and easy work
(b =.19, p < .01). This was not predicted. Divisions of attention and irrelevancy had no
significant relationships with general stress under easy leisure contexts.

Discussion

Study 1 indicated that the media multitasking intensity instrument (MMTIQ)
had a two-factor structure that includes division of attention and irrelevancy of
activities. This version of the measure demonstrated measurement invariance across the
four contexts: demanding work, easy leisure, easy work, and demanding leisure.
Divisions of attention were measured by the number of activities participants engaged
in, the frequency in which they switched between activities, the frequency of opening
and minimizing engagement in activities, and the frequency of overlap between two or
three activities. Irrelevancy of activities and goals were measured by the degree to
which activities were relevant to one another, shared a topic, were unconnected to goals,
and were related to goals. Findings suggested that the measure is invariant across the
four contexts.

Moreover, the measure provided unique insights into media multitasking across
behaviors that support the integration of general theories of multitasking and specific
theories of media multitasking. Findings from Study 1 supported Wang et al.’s (2015)
law of less work and Lang and Chrzan’s (2015) dimensions, which placed cognitive
load as an essential factor in predicting the frequency and success of media

multitasking. People reported more frequently splitting attention between more
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irrelevant media during easy leisure than during demanding work. When people are
doing a simple task for self-fulfillment or relaxation in their own free time, they report
engaging in more intense media multitasking. While relevancy did not differ between
easy work and demanding leisure, there were also more attention divisions during easy
work as opposed to demanding leisure. Therefore, dividing one’s attention with media
was more common under easy conditions, but the likelihood that those media are
irrelevant depends on context.

While easy conditions in general involved more multitasking, easy leisure was
the only condition in which divisions of attention were significantly related with
irrelevant media use. This finding suggests that under the easy leisure condition, people
reported more frequently engaging in distracted media multitasking — unintentional and
irrelevant. However, there was no relationship between divisions of attention and
irrelevancy of activities during demanding work, easy work, or demanding leisure. It is
particularly interesting that there is a lack of relationship between divisions of attention
and irrelevant tasks in easy work, where there is a relationship in easy leisure. This
suggests that divisions of attention during easy work involve a greater range of tasks
some of which may be relevant, such as switching between emails and phone calls.
While the ease of a task may impact the degree to which people divide their attention, it
is the type of context whether leisure or work that impacts whether these divisions are

with irrelevant media.
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Finally, the stress or well-being impacts of media multitasking depends on
contexts. For instance, engaging in unrelated tasks was only predictive of greater
general stress during demanding work. In other words, distracting engaging in unrelated
tasks when one’s task is challenging and has consequences if left incomplete, leads to
greater nervousness, fatigue, and frustration. The same is true for greater divisions of
attention during demanding work. The increased cognitive load which likely leads to
more error or less efficiency increases daily and general stress. Divisions of attention
are also predictive of stress during demanding leisure or challenging tasks with
consequences for one’s personal pleasure as well as easy work or simple tasks with
consequentiality for one’s job or position. In these cases, greater cognitive load was also
stressful. Interestingly, the relevancy of these tasks had no impact on stress. This
potentially reflects the use of irrelevant media to reduce stress and the potential stress of
engaging in multiple relevant tasks. However, neither relevancy nor divisions of
attention predicted stress during easy leisure. In this context, intense media multitasking
was unrelated with general stress. This suggests that the types of tasks and goals
involved in media multitasking impact it’s likelihood to contribute to general stress.
Future investigations should consider context in examining media multitasking
behaviors and considering their impact on general well-being, academic or work
performance, and other metrics of success.

Study 2: The Stability of MMTIQ

Goal
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Study 2’s purpose was to re-evaluate the measurement model found in Study 1
by only presenting the selected items that demonstrated good fit and measurement
invariance. In addition, it sought to understand if measurement invariance was
achievable when participants only completed the scale for one context as opposed to all
four. Therefore, it involved a 2x2 difficulty (easy vs. demanding) x context (leisure vs.
work) between-subjects factorial design investigating measurement invariance and
further examining whether the MMTIQ demonstrated theorized relationships with other
constructs.

Study 2 Rationale

The impetus for study 2 grew from two concerns about 1) the added shared
variance because of a within-subjects design within study 1 that may have inflated
measurement invariance and 2) the practical implications of using the questionnaire.
Therefore, the second iteration involved only the items that were involved in the factor
structures of divisions of attention and relevancy in study 1 (that is, not the prior MMI).
These 9 items were to be investigated again to investigate for model fit, measurement
invariance across contexts, and finally theoretical contribution with additional
measures. However, this time, these items were not repeated. Therefore, study 2 shared
hypotheses with study 1, such as:

H1: While media multitasking with difficult work-related tasks, people
should report (a) less divisions of attention and (b) less irrelevancy among

activities than while media multitasking with easy leisure activities.
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H2: Those who engage in more a) attention divisions and b) less relevant
tasks during demanding work condition will experience more stress than those
in easy leisure, demanding leisure, or easy work.

H3: There will be a positive association between divisions of attention and
the degree of irrelevancy among activities.

Predictors of media multitasking. Theory, in addition to previous research,
reveal that impulsivity and sensation-seeking are strong predictors of media multitasking
behaviors. These two constructs, though potentially related, reflect distinct mechanisms
that drive media multitasking.

Impulsivity reflects a cognitive deficiency model of media multitasking
behaviors. Trait impulsivity is the propensity to swiftly act or react without thinking and
planning despite potential negative consequences (Barratt & Patton, 1983). The
theoretical model underlying the relationship between media multitasking and
impulsivity implies media multitasking is a risky behavior similar to smoking a
cigarette or unhealthy food consumption. Those who have examined impulsivity as a
predictor suggest that people engage in media multitasking, despite costs incurred via
increased cognitive load, due to deficiencies in executive functioning. Bottom-up
processes such as emotional reactions overwhelm and redirect attention, because of a
lack of ability for impulse inhibition. These individuals who have insufficient inhibitory
capacities in general should demonstrate greater behavioral impulsivity and engage

more frequently in media multitasking. Minear, Brasher, McCurdy, Lewis, and
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Younggren (2013), Sanbonmatsu, Strayer, Medeiros-Ward and Watson (2013), Wilmer
and Chein (2016), and Magen (2017) have all fond relationships between media
multitasking frequency and increased impulsivity traits. In their review, Levine, Waite
and Bowman (2012) argue that media multitasking across multiple contexts (e.g.,
academic performance, driving, waking and working) is related to trait impulsivity.
Therefore, study 2 examined the relationship between media multitasking intensity (i.e.,
divisions of attention and relevance) and impulsivity across the aforementioned four
contexts: easy leisure, easy work, demanding leisure, and demanding work. Due to a
lack of consistent evidence relating the breadth-bias and relevancy of tasks within
media multitasking study 2 considered this relationship exploratory, previous research
had only examined the relationship between media multitsaking frequency and
impulsivity.

Hypothesis 4: Greater trait impulsivity is positively associated with more
divisions of attention across all four contexts: easy leisure, easy work,
demanding leisure, and demanding work.

Research Question 1: Is there a relationship between trait impulsivity and
task relevancy across contexts?

Sensation-Seeking is also related to risky behavior, but it models media
multitasking behaviors as an outcome of preference for stimulation rather than a
cognitive deficiency. Sensation seeking is defined as the need for novel experiences and

the preference for taking risks (Zuckerman, 1994). Sensation seeking or the desire for
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stimulation is predicted to motivate media multitasking such that those who are high
sensation seekers engage in media multitasking more frequently in order to reach a
more optimal state of arousal or situation. Previous research has found support for this
relationship between sensation seeking and media multitasking frequency (Chang,
2016; Duff, Yoon, Wang, & Anghelcev, 2014; Jeon & Fishbein, 2007; Kononova,
2013; Lim & Shim, 2016). Unlike the research on impulsivity, previous research has not
supported a relationship between sensation seeking and media multitasking across
contexts. If sensation-seeking led to divisions of attention out of preference for
stimulation, then the law for less work (Wang et al., 2015) should still apply. Those
with high sensation-seeking should rather prefer greater demand when tasks were easy,
regardless of context. However, with the dearth of literature relating task relevancy and
sensation seeking, the examination of this relationship is exploratory.

Hypothesis 5: Greater sensation seeking predict more divisions of attention
only in easy contexts: a) easy leisure and b) easy work, but does not predict
divisions of attention in ¢) demanding leisure and d) demanding work.

Research Question 2: Is there a relationship between sensation seeking and
task relevancy across contexts?

Study 2 Method
Participants. Participants (n = 500) were recruited through Amazon’s
Mechanical Turk (MTurk) via Turk Prime (beta) and compensated US $3.00 for

completing the survey. Participants ranged from 18 to 73 years old and were on average
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36 years old (SD = 11), with almost an equal number of females and males (50.7%
male). The sample consisted of African Americans (7.9%), Asian Americans (8.3%),
European Americans (74.6%), Latina/o Americans (5.7%), Multi-Ethnic Americans
(2.6%), Native Americans (0.4%), and Other (0.6%). Participants reported their
household annual income: almost half of them reported earning less than the country
poverty line of $40,000 (41.6%), the majority of the sample (88.4%) reported earning
less than $100,000 (46.8% earned between $40,000 - $99,999), a smaller portion of the
sample (11.6%) reported earning more than $100,000.

Procedure. Once participants agreed to participating to the study and accepted
the HIT on MTurk, they were each randomly assigned to complete the MMTIQ for one
of four contexts (i.e., easy leisure, easy work, demanding leisure, and demanding work),
followed by the measures of general stress, impulsivity, sensation seeking, and a few
demographic questions such as occupation, gender, annual income, ethnicity, and age.
The MMTIQ included the nine selected items from Study 1, which asked participants to
self-report on divisions of attention and relevancy of tasks. In order to prompt
participants’ memory, for each context they were asked to report at least one specific
activity that they remember engaging in during this period.

Measures.

Perceived general stress. The shortened 3-item scale by Cohen et al. (1983) was
used for perceived general stress (o =.91). These items were rated on a 5-point scale

from (0) never, (1) almost never, (2) sometimes, (3) fairly often, (4) very often. Items
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include statements such as “I feel overwhelmed with all the things I am doing in my
life” and “What I am doing in life is demanding too much of me.”

Trait impulsivity. The shortened 8-item Barratt’s impulsivity test (S-BIT,
Barratt, Stanford, Kent & Alan, 1997; Fields et al., 2015; Patton et al., 1995) was used
to measure trait impulsivity (o = .82). These items were rated on a 4-point scale from
(1) rarely/never, (2) occasionally, (3) often, to (4) almost always/always. Items include
statements such as, “I do things without thinking" and “I act on the spur of the
moment.”

Sensation seeking. The shortened 8-item sensation seeking scale (SSS;
Zuckerman, 1994) was used to measure sensation seeking (o = .81). These items were
rated on a 5-point scale from (1) strongly disagree, (2) disagree, (3) neither disagree or
agree, (4) agree, to (5) strongly agree. Items included statements such as “I like to do
frightening things”, and “I get restless when I spend too much time at home.”

Media multitasking intensity: Conceptual model. The conceptual model
included two factors (see Figure 3). The first factor, divisions of attention, included the
following items: the total number of activities engaged, how often participants shifted
their attention, how often participants open and minimized windows of activities on one
device, and how often there were two to three media activities occurring
simultaneously. These items were rated on a Likert-type scale from (1) never to (4)
always. The second factor, relevancy, included items that measured the degree to which

the activities they reported engaging in seemed relevant to one another, the degree to
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which these activities shared a similar topic, the degree to which they were unconnected
to goals, and the degree to which the activities were related to goals. These items were
rated on a Likert- type scale from (1) never to (4) always with all items except the
“unconnected to goals” items because they were reverse coded.
Study 2 Results

Multiple group confirmatory factor analysis: Measurement invariance.
After establishing adequate fit in the two most distinct sub-samples (i.e., easy leisure
and demanding work), the MGCFA was conducted sequentially. Please refer to Table 7.
First, the model fit was appropriate across easy leisure and demanding work for
configural invariance. There was no change in CFl (ACFI <.01). Thus, we continued to
the next level of model constraints. Next, the model was estimated for metric
invariance, which also demonstrated adequate model fit across indices and also had a
ACFI less than .01. Third, the model was estimated after restricting equal factor loading
and intercepts for scalar invariance, but this it did not demonstrate invariance. The
ACFI was above cutoff value of .01. Thus, the model was considered to exhibit
moderate measurement invariance. After scalar invariance was not established, when
invariance of factor variances and covariances was tested, the model diminished in its
goodness of fit at ACFI was below the cutoff value of .01. Therefore, the MMTIQ

demonstrated moderate measurement invariance (See Table 7).
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Table 7

Model Fit Statistics for Demanding Work and Easy Leisure Conditions Study 2

RMSEA
2
12 d Ay Adf [90% CI] SRMR CFI ACFI
Single Group Solutions
Overall Sample 26.759 13 - '0651&%29’ 059 985 -
Easy Leisure 17.353 13 - '05115'7(}00’ 043 991 -
Demanding Work 21309 13 - -073i2['7%00' 070 979 -
Measurement
Invariance
Configural 38.662 26 12974 '06%'2(;00’ 058 985 0
Metric (equal loadings) ~ 45223 31 6561 5 '06%)9['7%07' 071 984 -001
Scalar (equal loadings 59.449 36 14.226 5 072 [.037, 075 973 -.011
. .104]
and intercepts)
Population Heterogeneity
. .074 [.039,
Equal Factor Variance 64.755 39 5332 3 103] 105 .970 -.003

Hypothesis 1. In support of the first hypothesis, latent means were significantly

higher when media multitasking with easy leisure activities than when media

multitasking with demanding work activities by a standardized unit of .55 in divisions

of attention, and standardized unit of .54 for the irrelevancy between activities and

goals. When engaging in easy leisure tasks, participants were more likely to engage in

more divisions of attention and less relevant tasks than when engaging in demanding

work tasks. Demanding work involved less divisions of attention, but more related

media tasks than easy leisure.
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Table 8

Study 2 General Stress Impulsivity Sensation Seeking
Context Factor B p B p B 2
DL Divisions of Attention 28** .003 -19 .06 19 .07
Relevency -.04 .66 .08 >.05 .04 >.05
EL Divisions of Attention A7 .07 -11 .26 32%** .001
Relevency -21* .02 -13 .20 .20* .04
DW Divisions of Attention .28%* .004 -34%** <001 33** .001
Relevency -.07 46 10 >.05 -.13 >.05
EW Divisions of Attention .03 .79 -.08 >.05 12 >.05
Relevency 24* .03 -17 .08 .25* .01

Hypothesis 2. It was predicted that more divisions of attention and less relevant
tasks would generate more general stress during demanding work than any other
context. This hypothesis was partially supported. Greater divisions of attention in
demanding work was statistically significantly related with greater general stress (r =
.28, p <.01), but there was not a significant association between the relevancy of tasks
in this context and stress. See Table 8 for all comparisons. Divisions of attention during
demanding leisure was also significantly positively related with stress (r = .28, p < .01),
but not relevancy.

Contrastingly, the relevancy of tasks only impacted general stress during easy
contexts: easy leisure and easy work. However, this trend of relationship reverses such
that during easy work more relevant tasks were significantly associated with more
general stress, and likewise less relevant tasks were associated with less general stress.
In contrast, relevancy was significantly related with less general stress in easy leisure
contexts (i.e., the more relevant media tasks were to one another and to goals, the less

stress one reported), though similarly, divisions of attention were not significantly
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related to stress in this context. In summary, while greater divisions of attention within
demanding work was significantly associated with more general stress, this relationship
was not stronger than the relationship between divisions of attention and general stress
within demand leisure. Also, within demanding work, relevancy was unrelated to
general stress.
Hypothesis 3. It was predicted that divisions of attention and relevancy
would be

positively related across contexts. This was partially supported; See Table 8. While
divisions of attention and relevancy were significantly positively related in demand
leisure (r = .24, p < .05) almost significantly related within easy work (r = .19, p =.05),
there was no significant relationship between the two dimensions with demand work or
easy leisure.

Hypothesis 4. It was predicted that greater trait impulsivity would predict more
divisions of attention across all four contexts: easy leisure, easy work, demanding
leisure, and demanding work. This was partially supported; only in the context of
demanding work. Impulsivity did not produce significant relationships with divisions of
attention in easy leisure, demanding leisure, or easy work. However, trait impulsivity
was significantly and positivity related with divisions of attention in demanding work
conditions (r = .33, p =.001). Trait impulsivity did not predict divisions of attention in
any condition other than demand working suggesting that on average, media

multitaskers are strategic (Ralph & Smilek, 2017).
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Research question 1. In investigating the relationship between task relevancy
and impulsivity, no statistically significant relationships were found.

Hypothesis 5. It was predicted that greater sensation seeking would predict
more divisions of attention across all four contexts: easy leisure, easy work, demanding
leisure, and demanding work. This was partially supported. Sensation seeking was only
predictive of divisions of attention in the context of demanding work (r = .33, p =.001)
and easy leisure (r = .78, p < .05). Divisions of attention were not related to sensation
seeking under demanding leisure and easy work conditions (i.e., the two middle
contexts).

Research question 2. In investigating the association between task relevancy
and sensation seeking, only one statistically significant association was revealed.
Sensation seeking was positively related with relevancy in easy work context (r =.25, p
=.01).

Discussion

Study 2 replicated the two-factor structure within the media multitasking
intensity instrument (MMTIQ): divisions of attention and task relevancy. However, in
this second iteration the measure did not demonstrate measurement invariance across
contexts (particularly between demanding work and easy leisure). Despite indications
that the measure functioned differentially across contexts, hypotheses were supported.
Media multitasking involved more divisions of attention and less relevant tasks in easy

leisure conditions than in demanding work. However, divisions of attention and task
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relevancy were only significantly related with one another in easy work and demanding
leisure. This relationship was positive suggesting that this situation involved more
frequent on-topic media multitasking.

In addition, study 2 provided theoretically valuable insights into the
relationships between media multitasking intensity and general stress, impulsivity, and
sensation seeking across contexts. Particularly, divisions of attention were correlated
with stress under demanding contexts, while relevancy predicted stress under easy
contexts. While attentional division was related to greater stress in both demand
conditions, relevancy predicted greater stress in easy work conditions and less stress in
easy leisure conditions. The splitting of attention amongst relevant, easy, but potentially
consequential tasks (i.e., work) was significantly associated with greater stress. On the
other hand, when attention is split with relevant, easy, and potentially less consequential
tasks (i.e., leisure tasks) it was negatively associated with stress. These findings are
likely driven by differences in the experience and creation of goals during work and
leisure.

Moreover, impulsivity was only predictive of greater divisions of attention
during demanding work, and sensation seeking was predictive of divisions of attention
only during demanding work and easy leisure. Impulsivity had no relationship with
relevancy while sensation-seeking predicted engagement in more relevant tasks during
easy work. Impulsivity perhaps drive more frequent media multitasking behaviors

within contexts in which in which attention divisions are correlated stress: high
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difficulty work. Sensation seeking was correlated with more relevant tasks during easy
work, which was correlated with more stress. This suggests that sensation seeking and
impulsivity both lead to media multitasking and subsequent stress, but differ in the
contexts in which they influence behavior. For instance, sensation seeking impacts
media multitasking within easy conditions whereas impulsivity impacts media
multitasking within difficult conditions. This finding is consistent with the
conceptualizations of these construct; sensation seeking is preferential and therefore
may be controllable as opposed to impulsivity implies poorer executive functioning or
ability to control.

Study 3: Focus Groups, Cognitive Interviews, and Response Process Validity

Goal
Because study 2 was unable to reproduce measurement invariance, study 3’s

purpose was to examine the formatting, structure, and content of the media multitasking
intensity questionnaire (MMTIQ) for issues with response process validity: recall,
comprehension, response options, and invalid responding. This involved re-examining
the theory of media multitasking and re-evaluating threats to the validity on
epistemological and methodological levels. Therefore, sixteen (16) 90-minute focus
groups with five to eight people each were held in which participants completed the
questionnaire, engaged in cognitive interviews, and participated in an unstructured
focus group about media multitasking.

Study 3 Rationale
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The lack of measurement invariance in study 2 suggested that there may be
unobserved sources of heterogeneity or error in the current measure. Therefore, study 3
aimed to investigate sources of error by examining response processes. The measure
had previously secured some evidence of validity within traditionally categorized types
of validity such as construct validity and criterion validity (MacKenzie, Podsakoff, &
Podsakoff, 2011), including measurement variance. However, the evidence suggests
that there were test-retest effects. Measurement invariance was possible if participants
were asked the questions multiple times as opposed to only once. Thus, the lack of
measurement invariance led to the hypothesis that the existing error was a consequence
of undetected threats to response process validity. Though response process validity is a
fundamental source of validity evidence within the Education discipline (Kane, 2006;
Messick, 1995), it also has important applications to the broader scope of social science
and the interpretability of measures. Response process validity’s importance has been
corroborated by research that demonstrates that solely relying on statistical models as
evidence of validity can creating ‘false positives’ even when survey items are
meaningless (Maul, 2017). Therefore, study 3 examined this often-ignored aspect of
validity.

Response process validity evidence remains rare and is still in the process of
gaining clear conceptualizations, techniques, and standards (Ercikan & Pellegrino,
2017; Zumbo & Chan, 2014). Ercikan and Pellegrino (2017) define response processes

as, “thoughts, strategies, approaches, and behaviors of respondents who read, interpret,
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and formulate solutions/ answers,” to the items and tasks in an instrument (p. 2).
Evaluating the evidence of response process validity involves assessing the “fit between
the construct and the detailed nature of response processes actually engaged in by its
examinee” (AERA et al., 1999, p. 12; Kane, 2006). Stated differently, examining
response process validity includes proposing and testing hypotheses about the causal
mechanisms that generate observations. It also involves isolating the features of the
items, formatting (i.e., language, space between items, instructions), and structure (i.e.,
order of items) within an instrument that disrupt these causal mechanisms necessary for
accurate and reliable responses/observations. These causal mechanisms involve the
cognitive, emotional, and social forces involved in interpreting and responding to an
instrument that create unintended variation in responses/ observation (Gorin, 2007;
Mislevy, 2003). Unintended sources of error may explain why specific populations or
contexts exhibit challenges to valid measurement.

Cognitive interviews are valuable tools for assessing dysfunction in the process
or the causal mechanisms that lead to a valid observation. Though cognitive interviews
primarily provide information to improve response process validity, they may also
reveal issues construct validity that were previously unobserved (Messick, 1995).
Cognitive interviews are interviews in which participants either with (via verbal
probing) or without (via a think-aloud) a moderator’s guidance share their thoughts
while completing the instrument, and in this case, the questionnaire (Beauchamp &

McEwan, 2017; Oremus, Cosby, & Wolfson, 2005; Willis, 2005). The participants’
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thoughts are used to assess the alignment between the predicted response process and
the actual response process. They also assess the alignment between the information the
participants choose to provide and the information that is purported to be observed.
There are two common techniques for cognitive interviews: verbal probing and think-a-
louds. Verbal probing involves develop a set of questions that are of interest to the
researcher, which are asked after the completion of the instrument. Think-alouds are
cognitive interviews in which participants are asked to state all their thoughts out loud
as they complete the questionnaire. The two approaches each have different advantages
and disadvantages. Willis (2005) found that verbal-probing is useful for focusing on
specific issues, while think-alouds may be more open-ended. Beatty and Willis (2007)
warn that verbal probing may lead to artificial problems, via artificially creating
opinions (Converse, 1964); others have suggested this is because of spontaneous probes
(Conrad & Blair, 2009) but the threat is perhaps overstated (Schuman & Presser, 1996).
However, Preide and Farrall (2011) randomly sampled people to test a set of items via
verbal probing and think-alouds. They found that verbal probing produces deeper
thinking and longer responses, and could allow researchers multiple chances to
understand the participants’ response process. They argue that though this increases the
chance for researcher effects than think-alouds, researcher effect is impossible to
remove, and verbal probing provides a deeper understanding of the issues with items.
Verbal probing was the chosen method of cognitive interviewing for the current

investigation (study 3) because the researcher wanted to test specific hypotheses about
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the types of response process error occurring within examinees. In survey or self-report
instruments, participants must interpret the question or item, recall and then assess their
own experiences, interpret the response options, evaluate the most accurate response
option, and then accurately indicate that for the researcher (Wolf, Ihm, Maul, & Taves,
2019). While it may not be possible for each participant to complete these steps in the
process of formulating a response or observation identically, the goal of obtaining more
valid observations and thus more valid measures requires some systematic behaviors or
similarity. Gorin (2007) contends that education assessments require cognitive models
of their items, including a model of the cognitive processes involved in interpreting and
responding to items. Wolf et al. (2019) demonstrate that these models are also necessary
for social science constructs beyond education. It is vital to model the response process
and the difficulty of each of these response processes across contexts and populations of
interest, and conceptualize whether and how they may interact with the construct-
related information. Therefore, the following research question was investigated:

RQ1: Do participants experience issues with a) recalling information, b)
comprehending

items, c) interpreting response options as aligning with their experiences,

and d) providing accurate responses? If so, how frequently do each of these

occur?

Because the construct of media multitasking intensity was also developed from

theory, the other source of potential error was that the current conceptualization of the
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construct was invalid because it lacked ecological validity. Stated differently, the items
were hypothesized as the best predictors of the construct derived from language within
the literature. While this increases the theoretical value of the construct, it could
potentially contribute to reduced construct interpretability and thus poorer measurement
quality (Maul et al., 2019). Essential observations of the construct may currently lack
theoretical reasoning. Therefore, the cognitive interviewing process occurred within
focus groups, and involved a more open-ended discussion about media multitasking
experiences. The open-ended discussion was also considered valuable because the
questionnaire and thus cognitive interview only observe media multitasking within a
specific and short period of time (30 minute to 60 minutes). This may not be
generalizable to all the respondents’ experiences, but may in contrast reveal aspects of
their media multitasking experiences that the questionnaire does not currently capture.
Therefore, a second research question was posed:
RQ2a: How do participants’ experiences of media multitasking vary?
RQ2b: Which instances of media multitasking are associated with stress as
opposed to success?
Study 3 Method

Study design. Sixteen (16) focus groups, each involving between five and eight
college students, were recruited from a pool of participants, from a Communication
department in a university in the southwest. Each focus group was held for a duration of

90 to 120 minutes (1.5 — 2 hours). Due to the composition of the Communication
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department pool, the majority of participants were female. The first hour of the focus
group involved verbal probes about each of the items of the media multitasking
intensity questionnaire (MMTIQ), while the remaining half-hour to hour was spent on
an open-ended discussion of media multitasking. After the focus groups were
conducted, audio recordings were transcribed by the Landmark Associates
(https://www.thelai.com/). These transcripts were then divided into transcripts of the
cognitive interview and transcripts of the open-ended discussion. A content analysis
was employed to investigate the cognitive interview transcripts for instances of issues
with recall, comprehension, response-options, and in-valid responses. A thematic
analysis was conducted to investigate the open-ended discussion transcripts used to
evaluate the essential concepts and themes.

Focus group procedures. Each focus group was moderated by two researchers.
One researcher was a teaching assistant and graduate student within the Communication
department and the other was an undergraduate student who was also a Communication
major. The undergraduate researcher was involved in the focus groups in attempt to
increase the comfort of and relatability to focus group participants. One researcher was
the observer, note-taker and time-tracker, tasked with noting ideas, noting which
participants had not spoken enough or did not have the chance to complete a thought,
and keeping the group on time. The other researcher was the group facilitator, tasked
with becoming immersed within the focus group while developing and maintaining a

sense of rapport and flow amongst the participants of the group. The role of

97



moderator/facilitator and timer/note-taker were switched between researchers. At the
beginning of the focus group, participants were told to begin by completing the
questionnaire in silence, and that 10 minutes were reserved for questionnaire
completion. Following completion, participants were told the remainder of the time
would be spent talking. While participants completed the questionnaire, moderators
took notes of puzzled faces or people who were pausing while completing the
questionnaire. If participants became tempted to ask questions, they were asked to write
down any questions they had about the questionnaire, which would be addressed later.
Following completing the questionnaire, the participants in each focus group introduced
themselves to each other, shared something unique about themselves, and finally
developed a focus group name to which they connected. Once this connection was
developed, the moderator began with the verbal probing. Following this verbal probing,
participants were given a break to stand, use the restroom, and consume refreshments
the researcher provided (i.e., water, bars, and chocolates). Then, the participants were
told that the rest of the conversation would be more informal and would mainly be
about exploring their experiences of media in daily life. The moderators at this point
asked a few questions systematically, but otherwise allowed for spontaneous question
formation. At the end of every two focus groups, the moderators reviewed notes and
decided if they should revise items, response options, or formatting.

Verbal probing. Each focus group’s discussion began with a set of ground rules,

including that the moderator would aim to get as many opinions as possible and that the
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goal was to hear experiences that were shared amongst everyone as well as those that
were most unique. The first question for each of the focus groups was to ask if they felt
they recalled their time-period well, and why. Following this question, each item of the
questionnaire was reviewed with respect to how they interpreted it, and how they chose
their response. At the end of the questionnaire, they were asked if they thought any of
the items were redundant or still unclear. Participants were also asked if they had a
problem with the response options (i.e., Never, a little, very often, etc.).

Open-ended discussion. Only a few questions were asked within each open-
ended discussion portion of the focus groups. The open-ended discussion began with
asking participants to share their perceptions of the purpose of the questionnaire. They
were then asked to define media multitasking, share the locations where they most
frequently media multitask, as well the situations in which media multitasking is most
problematic as opposed to those that felt most beneficial. All other questions were
spontaneously developed.

MMTIQ adjustments. This section will refer to the modifications of the items,
response options, or formatting that the researchers chose to make across the focus
groups.

Time. At the beginning of each focus group, participants were provided a
consent form, a physical copy of the questionnaire, and they were assigned a specific
time (e.g., 5:00 pm or 10:00 am) in the last 24 hours which they were to recall and

assess while completing the questionnaire. The time at which the focus groups were
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held was based on both the availability of the researchers and the availability of the
space for holding focus groups. However, they were purposefully varied in order to
reflect various portions of the time: early morning, mid-late morning, noon, afternoon
and evening. In addition, the times on which they were asked to report was varied
throughout the study, between 9 am — 10 pm. Although, after focus group two, it
became clear that participants reported more recall issues if they were asked to report on
a time more than a few hours ago. Thus, researchers limited the scope to three to four
hours ago, and then further limited it to within the hour before the focus group began.
Duration of reflection. Focus groups before number eight were asked to reflect
upon a 60-minute period, and focus group eight through 16 were asked to reflect upon a
30-minute period. Moderators noticed that participants divided their hour often into
portions of 20 or 30 minutes. Participants then also reported challenges in averaging
their experiences across these subsections of the hour. This posed a threat to response
process validities, and therefore a 30-minute was investigated as a solution to this issue.
Item revisions. The researchers transcribed notes after each focus group, and
items which demonstrated shared experiences of confusion or problems were adjusted.
Response options. Response options were altered based on participants’
comments that they preferred six options or five options. Middle responses were
removed originally because of research that suggested that the interpretation of this
chose was unclear. However, some focus groups had mentioned preferring having a

middle option, and was therefore compared.
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Content analysis and coding procedures of verbal probing. After obtaining
the transcripts of the 16 focus groups, the moderators in addition to three other
undergraduate researchers were tasked with coding these focus groups for indicators of
issues with 1) recall, 2) comprehension, 3) response options, and 4) invalid responses.
These categories were conceptualized as mutually exclusive but any given comment
could demonstrate evidence for multiple of these issues. Coding was first completed
using markers on physical copies of each transcript through which lines were
highlighted, and then later entered into NVivo for further analysis.

Coders and formative reliability. Four undergraduate students majoring in
Communication were given up to five units course credit in the major in exchange for
coding this material. Of the total 16 focus groups, all four coders first coded one
randomly selected focus group, to assess formative reliability. They conducted iterative
content analyses until intercoder reliability exceeded the recommended standard
(Krippendorf’s a = .80). The remaining 15 focus group transcripts were divided
amongst four coders and coded independently. Each coder coded at least three focus
groups units; three of these coders coded four focus groups. These were balanced for
length of focus group transcript.

Coding measures. The following variables were coded by reading the
transcripts, listening to the audio recordings, and highlighting the line(s) on the physical
transcripts. Lines were highlighted if respondents’ communication indicated one of the

following response processing issues. The content analysis involved an event-based
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sampling unit. Lines did not have a consistent length; therefore, the instance of response
process issues was selected as the unit. Each instance could span multiple lines. All of
the following measures were coded dichotomously as present or absent. In addition, a
rule was applied to all construct measures: when other participants responses revealed
agreement (e.g., “Uh uh”, “Yes”) with an issue another participant addressed, they were
coded as another instance within the same category.

Recall. Recall was defined as the ability to easily and comfortably retrieve the
information that is required for the questionnaire. Coders were told to code recall issues
in three conditions: 1) if the participant explicitly expressed that they lacked confidence
of their memory, 2) if a combination of the participant’s vocalics or paralanguage and
language reflected uncertainty about their memory, or 3) if participants reported finding
inconsistencies in their responses due to a lack of accurate recall.

Comprehension. Comprehension was defined as the accuracy in understanding
the questions and statements as intended as well as the clarity of the items to the
participants. Comprehension issues occurred in two ways: 1) a lack of confidence in
one’s understanding of the item, or 2) a lack of accuracy in understanding the item as
intended. In order to accurately code for comprehension issues, coders were provided a

list of the intended definitions of the main concepts in each item (See Table 9).
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Table 9

Table of Definitions for Codebook

Item

Definition

Shifting Attention

Simultaneously or Overlapping

Full attention

Simple

Energy

Complement
Relevant/Similar Intentions
Related/Share Topic
Distraction

Planned

Habitual/Automatic/Mindless

any perceived attentional shift between two tasks (i.e., could be both media or media
and non-media)

exposure or any level of attention provided to multiple media or media in addition to
other tasks

necessitating entire focus or attentional capacity

ease of task completion

general perceived effort exerted (both physical and mental)

activities are related to each other because they support or are useful for one another
acitvities that share a smilar goal

activites have share a common context but not purpose

a task that is off topic or that is unrelated to goal

tasks in which people intend to engage

tasks that are engaged effortlessly often without one's notice

Response option reasoning. Response option reasoning referred to the alignment
between the logic participants provided for their choice of response option with the
intended interpretation of the option. Importantly, response options were intended to
refer to the frequency or proportion of time in which they engaged in the behavior.
Response option reasoning issues occurred if: 1) people interpreted response options as
the degree to which they agree with the statement, 2) lacked reasoning (e.g., “I don’t
know”), 3) expressed uncertainty about their reasoning (e.g., “I think...but maybe...”),
or 4) provided other or unclear reasoning (i.e., miscellaneous reasoning).

Invalid responses. Invalid responses were defined as responses to the
questionnaire that were consciously or intentionally incorrect. Coders were instructed to
identify instances of invalid responses as those in which: 1) participants chose an

answer because they were avoiding the extremes, 2) participants chose an answer
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because they did not want to acknowledge their own behaviors, or 3) participants chose
an answer for social desirability reasons.
Thematic Analyses

Five researchers read through the 16 transcripts of the open-ended discussions.
After reading through these transcripts and listening to their audio, researchers began
noting interesting concepts. After creating their own lists of concepts, researchers read
through the transcripts again to identify quotes that examined the range of ways the
concept appeared in participants’ responses. Researchers then met, discussed, and
compared quotes attributed within each concept. After agreeing upon a selected set of
concepts, researchers began searching for relationships between concepts, and created
themes that best reflect the value of the concepts and their relationships with one
another. After generating themes independently, researchers evaluated their themes,
combining those that were similar. Themes were compared with one another in this
fashion until distinct themes appeared. Finally, researchers read through the transcripts
once again in search of any unrepresented themes. Those themes and their quotes were
discussed, leading to a finalized list of themes (provided below).

Results

Research question 1. In total, there were 690 errors in participants’ response
processing. The majority of errors occurred within comprehension (n =297; 43%),
followed by invalid responses (n = 233; 33.8%), response option reasoning (n =121;

17.5%), and finally the smallest category of error was recall (n=39; 5.6%). See Table
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10 for a full review. The terms for which participants most commonly experienced
comprehension problems were media activities, required full attention, simultaneous
media use, and habitual media use. The items or concepts that had the most invalid
responses included simultaneous media uses and shifted attention between media.
Response option reasoning issues occurred most frequently for the question about
mental and physical energy, the simplicity of primary activities, and whether media
complemented one’s primary goals. The concept that demonstrated the most recall
issues was that of media activities. In total, the most problematic items were: required
full attention and simultaneous media use. Comprehension issues accounted for the
greatest number of invalid responses, followed by expressions of edge aversion
(avoiding the response options placed at the extreme ends). In qualitatively reviewing
the issues within each concept, distraction was also identified as a problematic item.
Despite having a lower frequency of issues, the concept of distraction demonstrated a
large disparity between desired and interpreted definition. These findings are the basis
and justification for revisions to the MMTIQ items, which are examined in Study 4

below.
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Table 10

Response Process Validity Issue Frequencies and Percentages Per Item

Response
Option Invalid
Comprehension Recall Reason  Response Frequency Percentage

1. Energy 6 0 14 9 29 4%
2. Required Full Attention 43 3 10 19 75 11%
3. Simple 8 5 11 15 39 6%
4. Simultaneous and Overlap - Main Activity 11 0 0 6 17 2%
5. Simultaneous Media 35 6 8 37 86 12%
6. Simultaneous Other Activity 0 0 0 0 0 0%
7. Distraction 13 1 5 13 32 5%
8. Habitual 35 0 5 13 53 8%
9. Planned 4 2 7 4 17 2%
10. Main Intention 16 2 6 3 27 4%
11. Media Activities 45 9 5 16 75 11%
12. Complement 14 5 11 15 45 7%
13. Related 8 2 10 16 36 5%
14. Relevant 7 1 7 15 30 4%
15. Similar Intentions 4 0 2 8 14 2%
16. Similar Topic 8 1 8 14 31 4%
17. Shift Attention Main Activity 9 0 3 6 18 3%
18. Shift Attention Media 31 2 9 24 66 10%
Total 297 39 121 233 690 100%
Percentage 43% 6% 18% 34%

Research question 2. The analysis of the open-ended discussion resulted in
eight themes. These eight themes can be categorized into umbrella themes: contextual
effects, necessity, emotional regulation, and maturity. These umbrella themes help
synthesize the key insights gleaned from the focus groups. Contextual effects included
the conditional effects of media multitasking based on its relational level
communication and the contrast between the rarity and difficulty of media versus other
tasks. Media multitasking emerges as a function of necessity both for relational
enhancement and management as well as for impression management and productivity.
Media multitasking is motivated by and often serves as a method of emotional

regulation such that it can provide temporary relief or create a distraction from existing
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discomfort. Finally, media multitasking is adaptive, it evolves over the life span. Quotes
for each theme can be found in Table 11 below.

Theme 1: Contextual Effects.

1.1 Media multitasking’s conditional effects on relationships: Communicative
valence. In the focus groups, participants demonstrated that media multitasking in face-
to-face interactions communicates information at the relational level. Though the
content of the communication does not change when one is media multitasking,
participants reported that they interpret it as a reflection of the closeness and connection
between interactants. Because media multitasking is perceived as communicating
relationship status, participants also reported expecting reciprocity from their face-to-
face interactants. This reciprocity is entirely norm-based. In close relationships, norms
could be established in which media multitasking is either entirely unacceptable or
acceptable under conditions (e.g., information is shared when it creates an emotional
response (i.e., laughter)). Regardless, participants reported disliking when others
violated their expectations for reciprocity, and evaluated this behavior as disrespectful
and rude. For these reasons, many reported engaging in social policing such that they
make rules with others or directly inform people to stop engaging in their media. They
also, report that this leads to self-monitoring because they experience guilt when they
find that they are not adhering to their own expectations or are not reciprocating
someone else’s behavior. This self-monitoring was expressed as vital when others are

not media multitasking (i.e., in class).
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1.2 Perceived contrast effects on perceptions of media multitasking. Participants
shared that media multitasking was more stressful or frustrating in situations when
media was perceived to differ starkly in effort, investment, urgency, or limitations from
the other tasks (including other media tasks) with which it co-occurs. Participants
reported the most frustration when the potential time available for an activity, such as
spending physical time with a friend, was limited and rare. They reflected that this was
disappointing because they know the potential time that can be spent on media is
unlimited and common. Similarly, participants reported experiencing stress when there
was a greater perceived difference in the urgency of the other task then that of the
media, which co-occurred with or interrupted it. For instance, completing an important
work-related media task has a greater immediacy than scrolling through a social media
newsfeed. Participants also reported that their stress and annoyances were driven by
perceived differences in investments and effort-required. Engaging in media is
perceived as so easy that it is more difficult to not engage in it. When others media
multitask in face-to-face settings, this was especially frustrating in-part because they felt
they were effortfully controlling their own desires for and habits of media use.

Theme 2: Necessity.

2.1 Self-reinforcing media multitasking: Constant connection. Media
multitasking is perceived as a necessary way to enhance, maintain, and sometimes even
supplant relationships. Similar to previous research (Rice et al., 2019), participants in

the focus groups shared that being constantly connected to friends and family digitally
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has created new norms and practices for these relationships. As digital communication
becomes a habit or norm for a relationship, they create expectations which reinforce
more media multitasking. Thus, the act of media multitasking, interrupting tasks or
simultaneously engaging in media to share one’s experiences with loved ones was
frequently used to share information or communicate with others, but also created a
positive feedback loop. In some instances, participants reported that this can lead to
unclear relational statuses. Some participants discussed having relationships that were
only maintained digitally, created a new category of friendships: “media friends,”.
These are people with whom a person might exchange memes or photos on a frequent
basis, but with whom a person rarely or never connects with in face-to-face settings.
Participants report the lack of indicators for closeness or motivations for these media-
based relationships create uncertainty.

2.2 Social media multitasking: The paradox of digital and physical impression
management. Participants reported that a common situation in which they media
multitasking is when they use social media to capture or share a current experience. The
uses of social media while engaging in other tasks is often motivated by a desire to
maintain social inclusion or social status. Thus, social media multitasking becomes a
necessary way through which participants manage their digital impressions or self-
representation. However, paradoxically, participants report that the absorption with
social media increases the frequency of media multitasking in ways that can create poor

in-person or physically made impressions. Some reported that this absorption has
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created a new norm such that it impedes upon the ability to create physically new
relationships. Others reported frustrations that people evaluate their social media or
digital impressions as more important than those they make in-person.

2.3 Media multitasking as productivity and efficiency. Participants also reported
that media multitasking has become a necessary skill at school and at work. Many argue
that it is not possible to stay up-to-date or aware of their tasks within their role as a
student or employee without frequently checking their emails or other websites. They
argue that the incorporation of media into most of their goals at work or school has
created both a need to media multitask. Stated differently, completing school or work-
related tasks can involve media multitasking: answering phone calls in the middle of
sending emails or taking notes while sitting in lecture.

Theme 3: Emotional Regulation.

3.1 Media multitasking as relief. Participants also stated that easier media tasks
or simply the act of media multitasking was often actively used to relieve the mind
when exhausted or when they realized their attention was no longer fully placed onto
their primary tasks (e.g., listening to lecture or writing a paper). They described these
media uses or this form of media multitasking as an intentional to reset their minds.
Participants reported the value of media multitasking for mood repair when work or
school-related tasks led to too much fatigue.

3.2 Media multitasking to avoid discomfort/seeking comfort. Another common

experience of media multitasking involved the engagement of media in daily life in
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order to avoid discomfort or to seek comfort. As opposed to mood relief, participants
described this media multitasking as being motivated by the desire to feel safe or to
manage feelings of discomfort. Specifically, they shared that they check their
notifications to obtain a sense of “rushing endorphins”, use media as background noise
when silence feels uncomfortable, and most frequently use media in novel and
uncomfortable physical settings (e.g., a party where they may not know anyone).

Theme 4: Maturity.

4.1 Media multitasking as a function of maturity and mastery. Participants
reported that their media multitasking habits have fluctuated over time, they argued that
it matured and evolved as they have gained experience and awareness of its effects.
They also projected that these personal changes would one day be reflected in social
changes such that society will mature alongside devices, one group compared media
multitasking to cigarettes, contending that its negative effects and potential benefits will

be fully understood and regulated in the future.
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Table 11

Quotes exemplifyving themes

Themes

Exemplary Quote

1. Contextual Effects

1.1 Media multitasking’s conditional effects on
relationships: Communicative valence.

1.2 Perceived contrast effects on perceptions of media
multitasking.

2. Necessity

2.1 Self-reinforcing media multitasking: Constant
connection.

2.2 Social media multitasking: The paradox of digital
and physical impression management.

2.3 Media multitasking as productivity and efficiency.

3. Emotional Regulation

3.1 Media multitasking as relief

3.2 Media multitasking to avoid discomfort/seeking
comfort.

4. Maturity

4.1 Media multitasking as a function of maturity and
mastery.
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“"When I'm at a meal or hanging out with
someone, and it's like, if I'm making a
conscious effort to make sure that I'm not
[on my phone] to spend time with them, |
would hope for the same from them." (Last
Girls, 431-444)

"1 think it depends on the instance, on the
context cuz, if 1’m not doing anything and
I’ve done the reading and I’ve done
homework, then I’'m okay with it, and I’'m
fine with it, and 1’m more than happy to see
that people wanna talk to me. Yeah, if I’'m
already stressed and | know | haven’t read
or haven’t done homework yet, then, yeah,
I don’t like it." (Fruity Pebbles, 402-407)

"1 know that I'm keeping up with all the
story in the group chat so | know what's
going on, but at the same time, | know that
I'm good at keeping up or replying pretty
fast. Now it's becoming a stress for me like,
oh, I have to do this. | always have to do
this.” (Freebirds, 337-341)

“That’s so true, yeah, cuz everybody looks
at who looks at their story. Even though my
friend had a private one for my birthday,
we were still—there were certain things like
nobody could see, but then there were other
things I’'m like, “Oh, I’'m in VVegas. Let me
show everybody.””"* (Fruity Pebbles, 703-
707)

"1 feel like also, what | was saying, it’s a
necessity. In order to keep up with the fast
pace of everything around us, we have to
do it. It’s like, especially for business or for
school, it’s like you have to multitask in
order to do multiple things for classes or
put attention to multiple things at once.™
(Gladiators, 132-135)

"1 feel like sometimes it could like—it’s like
a temporary stress reliever. If 1 have a paper
to do, and I kinda just go on my phone and
then stay there for an hour, | don’t think
about my paper; but, then, later, it’s like,
“Oh! Yeah!” [They all laugh]" (Girl Squad,
241-244)

"Yeah, kind of like, throughout this whole
study, I’ve just been thinking about how
much I do it now. It made me more
conscientious of—Ilike you said—just the
different instances in my day. | kinda have
come to not prefer silence anymore. Kind
of like what you said, 1 need music in the
car. | need TV while I eat. | don’t know.
Just thinking about how that affects my life,
if it does, and maybe experimenting with
taking it away."” (Stress Team, 667-785)

"1 feel like 1, maybe when | was younger, |
was stressed doing this. I’ve learned how
to—you learn what to balance and balance
your distractions and your media uses at the
same time. | even see the younger
generation. My little brother, he’s fine
media multitasking. He can do that. Maybe
us and older people who haven’t grown or
a little bit later growing up with that,
smartphones and constantly using it, at first
it was a little bit overwhelming. Now 1|
don’t ever feel stressed by that. "
(Gladiators, 239-249)



Study 4: Pilot of Revised MMTIQ Items
Goal

After identifying problematic concepts in study 3 and identifying themes about
the experiences of media multitasking, study 4 investigated whether revisions to the
formatting and verbiage of the items within the questionnaire would improve
comprehension. Based on the findings from study 3, study 4 evaluated the media
multitasking intensity questionnaire within a theoretically significant population:
parents and adolescents. The necessity for Likert-scale or polytomous response options,
and the measurement model of the media multitasking intensity questionnaire were also
examined.

Rationale

Study 3 revealed issues in response processes that could potentially explain the
problems with study 2. Conceptually, study 3 in conjunction with study 1 and 2
suggested that the construct of media multitasking was moderately secure, there was
evidence that type of multitasking, intentionality, difficulty of tasks, and relevance of
tasks predicted a diverse range of experiences of media multitasking in the analysis of
open-ended discussions and in statistical analyses. However, the security of validity
claims for the questionnaire as a measure for media multitasking intensity was
challenged by the heterogeneity (revealed by study 3) in the interpretation of items and
response options as well as the propensity for invalid responding. It seemed that issues

with recall mainly occurred within focus groups in which participants reflected upon a
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60-minute period which had not most recently occurred. However, the issue of recall
was rare in comparison to those of comprehension, invalid responding, and response
option reasoning. Improving comprehension of focal concepts required revising items,
but also finding more influential way of the definition of media, which challenged
interpretations of multiple items that are essential to the construct. Therefore, study 4
involved revising the most problematic items, and investigating comprehension via
meta-questions as explained in Wolf et al. (2019), and then coding responses in aims to
reach at least 70% accuracy. This cut-off value was determined by allowing for some
error in both participants’ abilities to express their comprehension, and researchers’
abilities to ascertain comprehension.

RQ1: Will revised items of a) simultaneous media use, b) required full
attention, ¢) habitual media use, and d) distraction be comprehended accurately
in at least 70% of the sample?

In addition to comprehension, one third (33%) of response process issues arose
from invalid responses. This was troubling. Issues in invalid responses suggested the
necessity for revising the format of response options in order to deter edge-aversion
(i.e., avoiding extreme responses). This new format should also aim to solve the main
issue with response processing, by interpreting responses as the extent to which they
agree with statements. While this edge adverse behavior was sometimes described as
construct irrelevant, edge aversion also revealed that media multitasking was a

culturally sensitive concept, especially for young adults or older adolescents. Young
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adults were aware that society and adults believe media multitasking is destructive and
that they should not engage in it, but do so more frequently than they realized. This
motivated some invalid responding partially because it inspired a sense that “never or
rarely” could not be accurate and because “always or almost all the time” would be
socially disparaged.

Yet, they also shared that their invalid responses were motivated by the
intrapersonal communication consequences of choosing a response option. While the
questionnaire served to communicate their observations to the researcher, the
questionnaire also inspired new insights that were sometimes uncomfortable for the
participants to reveal to themselves. For instance, one participant noted that he/she/they
had never noticed that they frequently begin to media multitasking when on the phone
with their romantic partner and began to explore why this was the case. Many shared
that they had not reflected on these aspects of media uses before the questionnaire.
Thus, providing a certain response on the questionnaire increased self-awareness and
required acknowledgement of their own behaviors of which they may previously have
been blissfully unaware. Their own judgment of their behavior prevented them from
providing accurate responses. The instances of social desirability, edge aversion, and
sensitivity to self-awareness, suggested that participants may benefit from a small
introduction or disclaimer that the researcher will not judge their behaviors because they

do not necessarily think media multitasking is damaging and that media multitasking is
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something everyone does more frequently than they recognize. Thus, study 4
investigated the following research questions:

RQ2: Will revising the response option process such questions are posed
first dichotomously and then polytomously increase the frequency at which
people select response options at the edge?

RQ3: Will providing some myth-busters about media, a disclaimer about the
researchers’ evaluation of media multitasking, and changes in the formatting of
the response options lead to low levels of invalid responding?

Theoretical Advances

In alignment with the iterative process of validity described in Chapter 2, these
methodological changes in the MMTIQ prompted changes at the theoretical level.
Given the response process validity issues and themes identified in Study 3, adjustments
were made not only to the design and items of the questionnaire but the
conceptualizations dimensions of media multitasking intensity. After the focus groups in
which the contrast effect emerged as a theme, task difficulty was reintroduced as a
dimension of the construct rather than a dimension of the context. It appeared that
experiences of media multitasking transformed through the various perceptions of
difficulty of the general tasks and intentions that were experienced by a person as well
as the role of media in exacerbating or competing with these tasks. Similarly, intentions
were re-conceptualized as the conscious experience of choosing or planning to prepare

in tasks. In Study 3, it became apparent that intentions were an experience that also
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varied across context and people. Some people reported they did not know what their
intentions were, others shared that it was difficult to think of an “intention” for a time in
which they were relaxing. Thus, in Figure 5, is the resulting two dimensional model.
After reassessing the theory of media multitasking it appeared that the demand creating
or cognitive load created by the multiple tasks and the demand created by the difficulty
of tasks would interact with one another, and become nested within a higher-order
dimension of cognitive demand. On the other hand, intentions and task relevancy
appeared to guide information synthesis by linking stimuli and creating sensory
integration. In Study 3, many participants reported that media tasks like listening to
music, did not share a goal or topic with their daily tasks (i.e., exercising, eating dinner,
talking to a friend, or completing homework), but was relevant in that it helped them
enjoy and engage more successfully in their others tasks. Thus, study 4 examined

conceptual changes as well as changes to the MMTIQ’s quality and validity.
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Figure 5. The re-conceptualized two-dimensional model of media multitasking
intensity.
The Role of Theory in Item Revisions

Media multitasking had been conceptualized as primary and secondary activities
and primary goals, which were key attributes derived from limited capacity models
(Wang et al., 2015; Yeykelis et al., 2014). However, it became apparent that though
these psychological theories investigate the cognitive causal mechanisms of
multitasking such as goal-oriented behavior. The theories of cognition may not reflect
conscious experiences of cognition. Participants in study 3 sometimes reported that they
did not even have goals or priorities. Thus, though all effortful behavior likely had an
intention, participants may vary in their consciousness or awareness of their intentions,
or may have less intentional behavior in general. Those who were not aware of their
own intentions would not be able to accurately respond to the questionnaire because
there would be no response option for them. Moderators noted that this was especially
true in easy or leisure conditions, which aligned with study 2’s measurement invariance
issues, in which easy leisure and demanding work no longer demonstrated similar
intercepts. In other words, the items were experienced differently for those in an easy
leisure and demanding work contexts.

Moreover, participants expressed that they did not always have “goals.”
Sometimes intentions were to make progress or to begin to engage in task as opposed to

accomplish a goal or task. Thus, the language in the questionnaire was transformed. As
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opposed to the modifications made based on comprehension, this change reflected
reconceptualizing the epistemology of the construct in relation to ontology. Though
perhaps cognitive neuroscientists and psychologists could find mechanisms that reflect
goal creation and conflicts (Salvucci et al., 2009), these were not always conscious
experiences for participants. However, rather than regard this as simply an issue of
human limitations and error, this suggested that the variation in consciousness about
goal creation and goal conflicts was theoretically significant. Media multitasking
intensity could vary based on how consciously participants experienced, realized, and
thus could evaluate their own intentions. Moreover, in the open-ended discussions of
media multitasking intensity participants mentioned that their media multitasking
intensity had evolved and fluctuated as they gained insights into their own experiences.
This theoretically relevant variation inspired investigations into a new construct: self-
regulation.

Scholars have investigated the role of mindfulness and self-regulation on media
multitasking behaviors. Schilhab (2017) recently argued that the increasingly media-
saturated environment requires greater self-regulation, attentional regulation, and self-
control. The use of awareness to adjust behavior over time has similarly been posited to
protect one from excessive habitual media multitasking behavior. In support of this
prediction, Zhang (2015) found that self-regulation predicted the amount of media
multitasking participants engaged in on their laptops within classrooms. Thus, relating

self-regulation to the likelihood of focusing in class. Schutten, Stokes, and Arnell
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(2017) revealed that heavy media multitaskers (as measured by the MMI) report less
self-control but more impulsivity (as discussed earlier in this chapter), while
demonstrating a reduced capacity to delay gratification. Simultaneously, Levy,
Wobbrock, Kaszniak, and Ostergren (2012) found that individuals who engaged in an 8-
week mindfulness meditation program were less likely to engage in task switching and
were able to sustain their attention on one task for longer However, this effect was
stronger for those who were heavy media multitaskers than those who were light media
multitaskers. Fan, Gong, Wang, and Wang’s (2017) also found that meta-cognition as
defined as thoughts about thoughts or thoughts about feelings (Flavell, 1979; Mayer &
Gaschke, 1988) moderated the volume of media multitasking behaviors during learning
tasks with greater difficulty. These studies in conjunction with findings from study 3
and study 2, suggested that media multitasking intensity must fundamentally involve
awareness of one’s intentions. This intentionality could impact the degree to which one
divides their attention, engages in difficult tasks and engages in relevant tasks. As
opposed to impulsivity, which mostly impacts motor control and behavioral inhibition,
self-regulation involves the ability to observe behavior, evaluate behavior, and
strategize when any behaviors require change.

Due to these findings and theoretical developments, study 4 evaluated media
multitasking behaviors amongst a key population that most varies in self-regulation
capacity: adolescents. Adolescents’ cognition experiences a key transformation in meta-

cognition, self-regulation, and introspection (Steinberg et al., 2017). Thus, validating

120



the MMTIQ and the developing theory about the causes of variation in media
multitasking and its consequences required evaluating its ability to demonstrate validity
in this population. However, adolescents are traditionally difficult to recruit in studies.
Their participation requires not only their own consent but consent from their parents
and potentially educators depending on how they recruited. Therefore, study 4 found a
feasible way to recruit adolescents to complete the questionnaire. In addition, it was
necessary to ascertain whether the revisions to the MMTIQ would also benefit older
adults. This revealed an important component of the ontology of media multitasking
intensity that required explicating and evaluating: its universality. Therefore, study 4
ultimately used Turk Prime, a private research company which has built extensions for
Amazon’s Mechanical Turk, the crowd sourcing platform. The study obtained a sample
of parents and their adolescents through Turk Prime to investigate the fit of the
measurement model, in addition to the comprehension of items, and invalid responses.
RQ4: Will the revised set of items demonstrate good fit to the
conceptualized measurement model?
Study 4 Method
Participants. Parents of adolescents (n=150) were recruited through Turk
Prime and compensated US $3.00 for completing the survey. Parents were then asked to
recruit their own adolescents to participate in the study as well. Parents provided their
own consent and then consent for the adolescents. Participants ranged from 13 to 62

years old and were on average 31.43 years old (SD = 13.71). Parents’ age ranged from
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26 to 62 years, and adolescents ranged from 13 to 18 years old. The total sample
included only slightly more females than males (53.8% female), however, the majority
of parents were females or mothers (n = 107; 71.3%) and the majority of adolescents
were males (n = 71; 73.2%). The sample consisted of African Americans (13.8%),
Asian Americans (2.8%), European Americans (75.7%), Latina/o Americans (4.5%),
Multi-Ethnic Americans (1.6%), Native Americans (1.2%), and Other (0.4%).
Participants classified themselves as working class (18.1%), lower middle class
(24.2%), middle class (46.3%), upper middle class (10.7%), and upper class (0.7%).
The median income in sample was 60-79,000 US dollars.

Procedure. Parents and adolescents took the questionnaire one week apart.
Once parents agreed to participate to the study and accepted the HIT on Turk Prime,
they each began a block of narrative questions (e.g., those meant to bolster participants’
memory). They began by reporting the time 30 minutes ago, as well as whether they
had an intention, or multiple intentions, at the beginning of that time. For those who
reported not having an intention, they were asked to share how they understood the
word “intention.” The rest of the questionnaire was adjusted based on their answers to
this question: those who did not have intention were only asked to report on a specific
activity that was closest to having a priority over others. Those who had only one
intention named an activity that was most aligned with this intention (i.e., primary
activity). Finally, those with multiple intentions were asked to choose one primary

intention and then a primary activity for that intention. The remainder of the
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questionnaire was designed to populate the time participants originally reported to
appear as a remainder for the time period they were recalling. The purpose was to
continue to continue to support accuracy in recall and reduce the cognitive load of
answering the questionnaire. All participants completed the MMTIQ, followed by
questions about whether they were uncomfortable in the process of completing the
questionnaire and if that ever lead them to change their answers. This was motivated by
the experiences of participants in Study 3 who shared that the questionnaire often
increased their awareness about their behaviors in ways that were previously unknown
to them and once revealed face-threatening.

Measures.

Media multitasking intensity. A revised version of the Media Multitasking
Intensity Questionnaire (MMTIQ; Guttman 16 = .66) was employed, in which
adjustments were made to the items, formatting, and response options of the MMTIQ),
as identified through Study 3.

The first factor, attentional demand, multitasking demand and task demand. The
sub-dimension of multitasking demand included items about the total number of media
activities in which they engaged (during the half-hour period), as well as if participants
shifted their attention between media, shifted their attention between media and their
main intention, used multiple media, used media while engaging in other tasks, and
used media for background noise. If participants reported that any of these statements

were true, they were then asked to report on the proportion of that half hour for which
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this statement as true on Likert-type scale of (1) a little of the time, (2) some of the
time) and (3) most of the time. The sub-dimension of task demand included questions
about whether tasks felt they deserved full attention, they gave their full attention to
tasks, the task required a lot of energy, and their media tasks were difficult. If
participants said yes to any of the above questions, they were then asked to report on the
proportion of the half hour for which this statement was true on Likert-type scale of (1)
a little of the time, (2) some of the time) and (3) most of the time.

The second factor, goal-synthesis, which is the degree to which information
from the tasks in which participants engaged could easily be synthesized, also included
two sub-dimensions. The first sub-dimension was goal-directed behavior, which
included items that first measured if and then how frequently participants engaged in
media tasks that were relevant to their primary activity, that complemented primary
intentions or activities, or that were engaged in without even thinking. If participants
reported any of these items to be true of their half-hour, they then reported the
proportion of time they spent with these media activities on a Likert- type scale of (1) a
little of the time, (2) some of the time) and (3) most of the time. The second sub-
dimension was task-relevance, which included items such as whether their media tasks
seemed related to one another, and whether their media tasks were unwanted
distractions. Participants were then asked to rate the frequency of these behaviors on a
Likert- type scale of (1) a little of the time, (2) some of the time) and (3) most of the

time only if they reported they were true.
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Item comprehension. In order to investigate item-comprehension, participants
were asked meta-survey questions only for those items that were most problematic in
Study 3 and which had therefore been revised. Item comprehension was defined as the
accuracy in understanding the questions and statements as intended as well as the clarity
of the items to the participants. Item comprehension was appraised for: multiple media
use, gave full attention, needed full attention, media use without even thinking, and
unwanted distraction (See Table 12 for definitions). Two coders coded 60 randomly
selected answers (30 of which were from parents and 30 of which were from
adolescents) to each item (240 responses) to evaluate formative reliability. Similar to
study 3, the codebook and definitions of each concept were revised and clarified, and
these 60 answers were recoded three times before reaching the recommended standard
(Krippendorf’s o = .80). After reliability was established, one coder completed the
remaining coding. The items were coded ordinally, where (0) indicated there was no
alignment, the answer was completely incorrect or provided nor relevant information,
(.5) the answer is partially aligned or there was insufficient information to be

confidence of the alignment, and (1) the answer provided was completely aligned.

Table 12

Table of Definitions for Codebook for Study 4

Item Definition
. . . exposure or any level of attention provided to multiple media or media in addition to
Multiple media at the same time
other tasks
Full attention providing entire focus or attentional capacity
Needed Full Attention requiring or needing entire focus or attentional capacity
Without even thinking tasks that are engaged effortlessly often without one's notice
Unwanted Distraction activities that were undesirable, off-topic, and unplanned
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Results

Research question 1. The study explored whether the revised items within the
questionnaire would demonstrate acceptable levels of comprehension (i.e., 70%
precision). This involved analyzing the items’ comprehension scores (See Table 13 for
frequencies). In assessing the five items -- multiple media use, gave full attention,
needed full attention, used media without even thinking, and unwanted distractions
quantitatively -- every item except for those regarding full attention met the 70%
accuracy requirement. However, in assessing the five items qualitatively, multiple
media use still demonstrated some uncertainty about the distinction between media and

devices (i.e., laptops, smartphones, and tablets).

Table 13

Item No accuracy (0)  Partial accuracy (.5) Complete accuracy (1)
Multiple media use 43 23 215
Full attention 67 75 139
Need for full attention 75 51 153
Without even thinking 27 43 210
Unwanted Distraction 24 58 199

Item No accuracy (0)  Partial accuracy (.5) Complete accuracy (1)
Multiple media use 15.3% 8.2% 76.5%
Full attention 23.8% 26.7% 49.5%
Need for full attention 26.9% 18.3% 54.8%
Without even thinking 9.6% 15.4% 75.0%
Unwanted Distraction 8.5% 20.6% 70.8%

Research question 2. This study also explored the degree to which changes in
formatting the response options such that they are first presented dichotomously and

then polytomously were investigated by examining the frequencies of never and most of
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the time, as well as in fitting the measurement model both with dichotomous (0) no and
(1) yes or (0) absent and (1) present indicators and polytomous indicators from (0)
never to (3) most of the time. Frequencies of never and always were at either 50%
likelihood or more frequent than the middle options of (little of the time or some of the
time). The combination of the measurement models, examined below in research
question four and the observed frequencies, provided evidence for less invalid responses
via edge aversion.

Research question 3. In order to explore whether the added disclaimers reduced
invalid responding due to discomfort, the frequency of responding yes to the item that
asked about discomfort and response changes due to discomfort were analyzed via a
Chi-Square analysis. These frequencies were first explored by conducting a chi-square
analysis within the entire sample, and then examined for parent and teens
independently. The proportion of people who admitted that they felt uncomfortable was
extremely small; only one person admitted to being uncomfortable and only two people
admitted to changing their answers due this discomfort. While this could suggest that
there was less invalid responding, this could have also been a consequence of the
compensation mechanisms on Turk Prime in which participants who provide invalid
responses are not compensated for their time.

Additional Analyses. After examining frequencies for the discomfort measures,
the correlations between attitudes toward media and multitasking, discomfort, and

response changes were assessed to investigate if the explanation for these invalid
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responses was that they viewed media or multitasking as more harmful. This correlation
was first analyzed within the whole sample, and then within parents and adolescents
independently. Unfortunately, the frequency of admitting to discomfort and answer
changes was so low that it was not possible to examine this correlation. Therefore, the
researcher examined the relationship between believing multitasking is harmful and
believing that media was harmful. The two demonstrated a weak correlation (r =.20, p
< .01), and were both also correlated with age (harmful media r = -.22, p <.001;
harmful multitasking r = -.14, p < .05), as well as whether one was a teen or not
(harmful media r = .26, p <.001; harmful multitasking r = .13, p <.05). Thus, teens
were more likely to interpret media and multitasking as more harmful than were parents
or adults.

Research question 4. In answering research question 4, four measurement
models were fit and compared to each other for demonstrating adequate fit. As opposed
to study 1 and 2, which used factor analysis to analyze the measurement model, study
four investigated a probabilistic relationship between either dichotomous or categorical
response options and a latent variable of media multitasking that is continuous (See
Chapter 2 and 5 for more detail) Thus, it was appropriate to employ item response
theory models.

Comparing dichotomous and polytomous models. In comparing dichotomous
and polytomous models, there is a comparison between whether the observations are

best observed ordinally or nominally. In other words, the current study investigated
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whether observed ordinal variation in frequency as opposed to presence or absence of
attributes intensity was more valuable. The partial credit model, which is within the
Item Response Theory family, was used to evaluate the value of each response option.
The value of adding additional response options (i.e., polytomous instead of
dichotomous) can be evaluated by examining if each response option has a value on the
latent attributes or theta at which their probability of being selected is greater than that
of the other options, these probabilities are visualized within response option curves.
These options included, “rarely or never” (P1), “little of the time” (P2), “some of the
time” (P3), and “most of the time or always” (P4). The response options curves revealed
that the options “little of the time” (P2) and “some of the time” (P3) frequently did not
have unique points on the latent attribute at which they were most probable. This is
demonstrated Figures 6 and 7 which show the category response curves for the
polytomous models of parents and teens. In these figures, lines P1 and P4 often cross
one another, which depicts that if participants did not report “never or rarely” they most
likely or had the highest probability of choosing “most of the time or always”. In other
words, the other categories (P2 and P3) did not provide more information about the
latent attribute of media multitasking intensity. Rather, these response curves
demonstrate that the options none of the time, and most of the time provided the most

information about variation within media multitasking intensity in the data.
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Figure 6. Parent response category curves for each item and response option.
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Figure 7. Teen response category curves for each item and response option.
Comparing unidimensional and multidimensional model specification. The

statistics reflecting goodness of fit between the data and the conceptualized two-factor
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(parents and adolescents) multidimensional model was compared with that of a
unidimensional model (combined). Model fit indices for parents and adolescents
independently as well as collectively appear in Table 14. Comparison of these fit
indices suggested that the unidimensional model fit best, as evidenced by its noticeably
lower deviance (G2), log likelihood, AIC, and BIC (in absolute value) compared to the

fit indices of the multidimensional model.

Table 14

Model Fit Indices for Teens

Log
Likelihood AlC BIC Deviance  Parameters
Undimensional Rasch -494.05 1008.00 1036.00 988.11 10
Two Dimensional Model -492.52 1013.04 1051.83 135.63 14
Unidimensional Partial Credit Scale Model -1138.20 2360.40 2476.76 1186.93 42
Two Dimensional Model -1137.88 2365.77 2490.45 1186.30 45
Model Fit Indices for Parents
Log
Likelihood AIC BIC Deviance  Parameters
Undimensional Rasch -1192.92 2406.00 2442.00 2385.83 10
Two Dimensional Model -1186.57 2401.14 2451.57 239.74 14
Unidimensional Partial Credit Scale Model -1528.20 3146.41 3282.78 1551.41 45
Two Dimensional Model -1526.27 3148.54 3294.01 1547.55 48

However, a portion of the reason why the unidimensional model may have
demonstrated better model fit is because the item-fit statistics demonstrated problems.
The MMTIQ 12 items demonstrated on average (Teen outfit M = .99, SD = .22; Teen

infit M = 1.00, SD = .12; Parent outfit M = .96, SD = .23; Parent infit M = 1.00, SD =
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.08) appropriate infit and outfit statistics with mean squares that fall between 0.79 and
1.21 calculated by the recommendations of Wu and Adams (2013).

Item misfit. Within the IRT framework described in detail in Chapter 6, items
are fit to the model by identifying the extent to which the match the expected pattern
specified within the model. This pattern refers to the probability of choosing to either
“yes” instead of “no” or of choosing a higher or lower category on a Likert-scale. These
patterns are connected to variation within the latent trait, which in this investigation is
media multitasking intensity. Misfit of an item suggests that it is not functioning
according to the model, and is contributing to poorer model fit statistics.

Two items demonstrated the most problematic fit-statistics: the need for full
attention and the given full attention. The items including the vocabulary “full
attention” demonstrated mean squares above these cutoff scores, or underfit of the
model, suggesting there was more variation in responses than expected. Because these
items were also demonstrated to have poor response process validity — they were not
comprehended by 70% or more of participants (see Table 13), they were removed from
the model. Thus, the MMTIQ with 14-items was re-evaluated.

In the 14-item model, it appeared that the items of complemented tasks, difficult
media tasks, energy required by a task, relevance of media task, and relationship
between media tasks were similarly not performing as expected. The model fit statistics
demonstrated that there was more noise in these answers than predicted. Ultimately a 9-

item model was estimated which included total media (1), media use with non-media
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(2), multiple media use (3), media as background noise (4), switching between media
(5), switching between media and non-media (6), whether or not there was an intention
(7), whether media complemented other tasks (8), and whether media were used without
even thinking (9). Note, all the items related to the dimensions of task difficulty, and
many of those related to goal-synthesis, were removed, which may explain the fit of the
unidimensional construct.

Person-to-item fit. Once the nine-item model dichotomously demonstrated
better fit for parents and teens, the person-to-item fit was examined. Within IRT models
as described in Chapter 6, people and items are estimated to be on the same scale, which
are referred to as logits (see Figure 6 and 7). These logits are units of the latent variable,
which in this investigation is media multitasking intensity. The ability for a measure to
provide ample information about people across the scale of potential values on a latent
trait depends on the ability for items to capture variance across the scale of a latent trait.
Thus, Wright Maps (Markus & Borsboom, 2013), which compare variance in items and
people on the continuum of the latent variable are used to assess the quality of the
measure. Wright Maps for the unidimensional models of parents and adolescents are
available in Figures 8 and 9. On Wright Maps as depicted in these figures, participants’
distribution of values of media multitasking intensity are visualized by aggregate
participant scores on the left, and the continuum of media multitasking intensity in units
or logits placed on the right. Thus, using these Wright Maps, one can easily visualize

the distribution of parents and teens across the continuum of media multitasking
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intensity. Similarly, one can visualize the variation of media multitasking intensity
captured by the items or observations. On the bottom, items are labeled and indicated by
dots on the same logits scale on the right denoting the value of the attribute necessary
for the probably of a specific quality observed by the item to be present (i.e., endorsed
as present by saying yes) is at 50%. Each item also obtains a logit scale score.

Comparing parents and teens. While the items’ values of media multitasking
intensity spanned from 4 (very high intensity) to -5 (very low intensity), the range of
adolescent values on the media multitasking intensity spanned from 4 to -5. Meanwhile
the range of values for parents spanned from 2 to -4. Therefore, the items demonstrated
a better

Figure 8. Parent MMTIQ Wright Map.
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match amongst parents than adolescents. Stated differently, the items were able to
provide more information about parents because the items better captured the range of
variation in their media multitasking intensity. Thus, adolescents (teens) have a greater
range of scores that were not observed by the existing items. There are other attributes
that should and could be observed to gain a more accurate and complete understanding
of their media multitasking intensity. However, the existing items provide a more
accurate understanding of the parents
Figure 9. Teen MMTIQ Wright Map.

Discussion
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Study 4’s results provided mixed evidence for the security of validity claims
based on the MMTIQ. While item comprehension and invalid response issues found in
study 3 diminished, the measurement model in study 4 suggested that these some of the
items were still problematic. Though beyond the scope of the current study, researchers
investigated if these problems would have been uncovered had the current measurement
models been specified in study 1 and study 2. In these additional analyses, study 1 did
not demonstrate these issues, but the data in study 2 similarly best fit a unidimensional
and similarly reflected issues with relevance items. However, in study 2, there had been
evidence that polytomous items, or the partial credit model, was more suited for the data
than the Rasch model. The potential error in observing scores on the questionnaire at
only one time point in combination with the various issues with items obscured the
ability to securely claim that the dichotomous model was preferential or provided
substantial information. This may also be a consequence of the new population
investigated. While studies 1 and 2 shared similar samples of adults on MTurk, the
samples of study 3 and 4 differed by including college students, parents, and
adolescents. Specifically, the reduced reading comprehension or range of interpretation
of the key concepts among adolescents may explain the increased amount of error
which the models could not explain in research question four. Therefore, the validation
or the attempts to secure more evidence of validity for MMTIQ demonstrated that the
current questionnaire was not universally capable of measuring media multitasking

intensity.
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Despite the weaker security of the MMTIQ for universal assessments, the four
studies highlighted that media multitasking intensity as a construct and the MMTIQ as a
measure benefitted from greater conceptualization compared to earlier measures of
media multitasking. Thus, the four studies were successful in guiding theory
development as well as measurement development for media multitasking intensity.
They demonstrate the ways in which iterative measurement validation efforts can guide
researchers to the fundamental questions that are not currently asked within current
theories and those that need to be asked about the relationship between the ontology and
epistemology of the construct (as explained in Chapter 2). Within the MMTIQ), the
iterative process revealed issues with the conceptualizations of the construct of goal
synthesis and difficulty. The interactions between these dimensions of media
multitasking intensity provided theoretically valuable insights in studies 1-3. Yet, their
interactions also appeared to be central to the challenges of securing evidence of a more
valid measure of media multitasking intensity. Therefore, these studies in conjunction
were interpreted to reflect the necessity for revisiting a cohesive and universal theory of
media multitasking intensity, hypothesized relationships between items, response-
option, and high-order dimensional levels, and epistemological assumptions, such as the
method through which item-language is chosen. The theory that was developed, and the
revised measure provided at the conclusion of these four studies, are the central foci of

the remaining portions of the dissertation.
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CHAPTER FOUR
A THEORY OF MEDIA MULTITASKING AND MEDIA
MULTITASKING INTENSITY

The purpose of this chapter is to first situate media multitasking in a larger
theory of the changing media ecology. Then, it will explicate a theory of media
multitasking intensity, and finally propose hypotheses about the relationship between
media multitasking intensity and well-being, both to validate a measure of media
multitasking intensity and to secure evidence for the theory.

Rationale: The Impetus for Theory Development

The development of new media and the evolution of devices facilitating
experiences of media have transformed the role of media and media devices in society
(Lang, 2013; Valkenburg, Peter, & Walther, 2016). Today, the economic growth of
various cities and countries have depended on the proliferation of information and
communication technologies that are imbedded and related to a multitude of facets of
human goals and daily life. Digital divides are narrowing in terms of access and the
global society has become dependent economically, politically, and interpersonally on
these devices that are connected to the Internet (Pew Research Center, Internet &
Technology, 2018; Statista, 2018). Media have become assimilated into even the most
basic daily goals: eating, sleeping, breathing, working, studying, creating, connecting
with others, relaxing, and exercising. These societal advances, which have produced a

high volume of social, political, health, work, and entertainment information, are
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potentially troubling: can humans cope with and adapt to a society driven by devices
with information processing, storing, and creating capabilities that far surpass them?
How do people integrate media into daily activities and goals and can they leverage a
media-saturated environment to their benefit?

As the physical environment including homes, classrooms, and restaurants are
filled with more media, there is a growing and unavoidable demand to process more
mediated information while learning, speaking with family members, and eating.
Simultaneously, these multifaceted devices facilitate the creation of goals that were
previously unimaginable. These goals, which increasingly depend on media, increase
interference or overlap between the digital and the physical (See Chapter 3; Rice et al.,
2018; Walsh, 2016).

The role of media, and more frequently multiple media, within daily goals has
been associated with an increased frequency in which media coincide, interrupt, or
interfere with other tasks. Media, which are stimuli that represent or communicate
information in ways that extend beyond the capacities of the human body, have become
an undeniable presence that appear to compete with one another and other physical
experiences. The ways in which media co-occur with or interrupt daily life have become
known as media multitasking. As media transform daily experiences, this has
increasingly become a topic of concern (Reinecke & Eden, 2017).

Though media multitasking is not directly identified as a pathological media

behavior, nonetheless, few articles address benefits of media multitasking (Lang &
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Chrzan, 2015). The majority of scholarship has concentrated on its implications for
cognitive functioning (Chein et al., 2017; Van der Schurr et al., 2015). Yet, as Fisher
and Keene (2019) have also indicated, the exciting research often implicitly considers
the brain as a black box, and yet implies that increased involvement of media in daily
life is fundamentally transforming cognitive functioning (i.e., through neuroplasticity).
Media multitasking research has already assumed, though without asserting it, that
media multitasking is a human adaptation to a changing environment. Without declaring
this assumption, scholars have lacked lucid conceptualizations of media multitasking or
have not defined it within the scope of their research, leading them to uncertainty in the
interpretations of measures and thus empirical findings. For instance, perhaps the
changes in media systems and thus human environment also need to change the
definitions of success (Lang & Chrzan, 2015).

The remainder of this chapter will explicate a theory of media multitasking
intensity to fill existing gaps in the conceptualization, measurement, and theoretical
development of the phenomenon of media multitasking. This explication will begin by
contextualizing the theory of media multitasking within theories of stress and flow in
addition to those of cognitive load. These existing models become the assumptions on
which the causal processes of media multitasking intensity develop. Then, assertions
about media multitasking intensity will be articulated and linked to measurement and
validation processes as defined in Chapter 2 and the theoretical developments that

emerged from the iterative process beginning in Chapter 3.
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Stress and Cognitive Load as a Framework

The intersection of models of flow and stress is the foundation for the theory of
media multitasking intensity. These are more generalizable or universal models of
human-environment interactions that describe and explain the mechanisms as well as
the interpretations and value of media multitasking intensity. The theory of media
multitasking intensity specifically explicates hypotheses about the functional (i.e.,
valuable) variation within experiences of media as they overlap with and interrupt
experiences of the physical world. Thus, it is fundamentally a theory about the ways in
which humans adapt and react to their environment.

Models of stress (Lazarus & Folkman, 1984; Lazarus, 1993) and flow
(Csikszentmihalyi, 2000) evaluate individuals’ resource-to-environment-created-
demand ratios, while accounting for and demonstrating the critical role of human
perception. These have secured more validity both in evidence of the quality of their
measures and of the theoretical claims derived from their empirical investigations.
Based in theories of both evolution and psychology, these theories state that stress or
flow are outcomes of human fitness or (in)ability to adapt to the challenges and
demands of their environment.

Stress occurs due to the presence of a set of demands that challenge, exceed,
and/or are at least perceived to exceed the existing set of resources (Ellis & Del
Giudice, 2013; Folkman, 2013; Lazarus, 1993; Lazarus & Folkman, 1984). These

resources may be inherited or developed, internal or external. All of the following are
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considered resources that allow humans to adapt to their environment: skills, abilities,
knowledge, physical health, wealth, and social capital. These resources, however, are
limited and can become strained, creating cognitive and physiological distress as is
explicated in the limited capacity, bottlenecking, and threaded cognition models (Wang
etal., 2015; Yeykelis et al., 2014).

Flow is a state in which demands and resources are synchronized. Flow reflects
experiences of enjoyment, fulfillment, and full attention, which are derived from the
perceptions of the environmental demand creating a challenge that is potentially
surmountable (50/50 chance). The interaction between social, psychological, and
biological systems create the manifestation and impacts, thus, the value of examining
stress and flow. The mechanisms of the construct of both expand beyond a stimulus-
response model. Exposure to a situation or stimuli does not cause the same quantity of
stress or flow across all individuals. The context or situation is only one dimension or
mechanism of stress; the other is the existing availability and accessibility of resources.

Beyond physical demand and resources, these theories of stress and flow prize
human perception, revealing that the manifestation of these phenomenon and their
subsequent effects are consequences of subjectivity. The state of stress and flow are
traceable or have causal relationships to subjective experiences or those that are mind-
dependent (Maul, 2017). Thus, it logically follows that stress and flow are interpretable
or meaningful in relation to individuals’ perceptions of their own experiences and

capacities. Lazarus and Folkman (1984) theorize that the cognitive appraisal of
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demands as exceeding resources not only creates but also increases the psychological
and physiological experience of stress. Csikszentmihalyi (2000) similarly contends that
flow is a subjective state, which may be reflective of both the “actual” relationship
between task demand and cognitive resource, and perceptions of that relationship.
Briefly connecting the constructs, media multitasking is conceptualized as a perception
of interactions with and adaptations to a media-saturated environment: it entails
applying resources to meet existing demands, as well as perceptions of existing
resources and demands. Media multitasking can be framed as the resource allocation
and demand created by the concurrence and competition amongst mediated stimuli or
between mediated and physical stimuli.

Based on the theories of stress and flow, physical (i.e., physiological and
cognitive) consequences of the demand-resource ratio have a reciprocal relationship
with the perception of the demand-resource ratio and consequent behavior. Perceptions
of challenges can lead to coping, which aims to increase the resource available to meet
the demand. This coping can occur cognitively via reframing perceptions and
behaviorally via applying resources. When coping or obtaining and applying resources,
individuals may find that they reach a state of flow in which their resources meet the
demands of the environment - in stress literature this is often referred to as resilience
(Bonano, 2004; Carver, 1989). They may even feel that they gained resources or coping
capacities (i.e., strategies for obtaining or applying resources) such that they have

learned and now no longer find this previously stressful situation as challenging.
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Experiences of flow, therefore, are associated with learning. Though flow often refers to
a short-term state, within the stress literature the experience of obtaining new resources
in reaction to a stressor and then growing is referred to as thriving. In relating this to
media multitasking, the challenges or demands that are derived from a media-saturated
environment may invoke coping behavior like those predicted by the “law of less work”
(Wang et al., 2015). People may find these challenges surmountable if they have
sufficient existing resources or perceive having sufficient resources. The availability of
and perceptions of resources may be dynamic. These resources may develop as a result
of coping skills, and experiences of flow such that they reflect growth from their
experiences of challenges.

In summary, the models of stress and flow provide a fundamental set of
assumptions: 1) experiences of tasks are consequences of the reciprocal relationships
between behavior and cognition, 2) experiences of one’s environment depend on
demand-to-resource ratios as well as perception of this ratio and consequent coping
behaviors, 3) challenges are not inherently harmful but are a natural and fundamental
aspect of human growth and satisfaction, and 4) humans adjust their behaviors and
cognition to adapt to challenges. These assumptions guide the theory of media
multitasking intensity.

The Theory of Media Multitasking Intensity
The theory of media multitasking intensity hypothesizes that media multitasking

is a multidimensional construct involving the interaction between cognition and
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behavior, which varies meaningfully on both dimensions intensively (i.e.,
multiplicatively). In addition to providing hypotheses about the causal mechanisms of
media multitasking and its effects, the theory aims to remedy existing ambiguity about
the role of behavior, cognition, and the perception of cognition and behavior in the
manifestation, measurement, and effects of the phenomenon. Therefore, this section will
first define media multitasking and propose and define media multitasking intensity.
Then, this section will explicate the value of media multitasking intensity and the
measure of media multitasking intensity (i.e., the MMTIQ).

Defining Media Multitasking

Media multitasking is the perception of the co-occurrence of or interference

between two or more tasks, when at least one of these tasks’ stimuli is a form of
mediated information (i.e., media). Tasks are the allocation of senses such as vision,
audition, tactile reception, vestibular sensation, and proprioception to stimuli. They can
vary in duration but fundamentally require time for orienting to a stimulus and then
applying sensory capacities to process it. This definition diverges from colloquial
definitions of a task in that tasks may be neither conscious nor goal-directed. Media are
defined as tools through which information can be communicated, which extend
communication beyond human’s unaided physical capacity. Media tasks therefore are
the allocation of senses to mediated information. Physical tasks are the allocation of
senses to physical stimuli in the environment. Media multitasking can involve multiple

media tasks alone as well as media tasks and physical tasks. Media, therefore, are also
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mind-dependent or subjective. They exist in the physical environment but are
identifiable by comparing perceptions of human capacity for information sharing and
absorption and tools that extend beyond human capacity. Thus, the proliferation of
media and devices that facilitate media increase the number of stimuli that involve
information otherwise not communicable without these tools, creating an influx of
potential media tasks. Still, media tasks like physical tasks, vary in their experiences
because of attributes that impact the task-demand-to-resource ratio and perceptions of
the task-demand-to-resource ratio.
Defining Media Multitasking Intensity

Media multitasking intensity is derived from the conceptualization of media
multitasking as a latent, intensive construct that is multidimensional. Intensity,
therefore, is an attribute of the multiple dimensions of media multitasking: the
behaviors and cognition that correspond with various sensory resource allocation and
the behaviors and cognition that correspond with various perceptions of sensory
resource allocation. Media multitasking is contended to meaningfully vary in its
intensity. Intensity varies continuously and involves four dimensions.

There are four theorized dimensions of media multitasking intensity (refer to
Figure 10), which capture variation in attributes of media and physical tasks and
collectively explain variance in media multitasking: co-occurrence and interruption,
difficulty (or demand), intentionality, and relevance. Task co-occurrence and

interruption involves the perceived temporal overlap or interference between multiple
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media tasks or media tasks and physical tasks. This overlap or interference between
multiple media tasks can occur within (Ralph & Smilek, 2017; Yeykelis et al., 2014;
Yeykelis et al., 2018) and across devices (Brasel & Gips, 2011; Pool, Koolstra, &
Voort, 2003; Segijn et al., 2017; Van Cawenberge, Schaap & van Roy, 2017). Difficulty
involves the perceived degree of challenge or demand imposed by media and physical
tasks. Intentionality is the perceived degree of purpose, motivation, and value of
engaging in media and physical tasks. Relevance examines the perceived shared
purpose amongst tasks as well as the degree to which the tasks complemented or
enhanced one another. The interactions amongst these dimensions are theorized to be
fundamental components and potent predictors of variance in media multitasking. These
dimensions are also informed by theories of limited cognitive resources or information
processing capacities in addition to theories of flow and stress, which contend that
media multitasking varies meaningfully as it demands and exhausts resources (Lang &
Chrzan, 2015; Wang et al., 2015; Yeykelis et al., 2014). Notably, these dimensions were
first theorized as divisions of attention, difficulty, goal-relevancy, and task-relevancy in
Chapter 3. They have transformed through the iterative process of measurement
validation and theory development, which revealed insights including that sensory
allocation does not necessitate divisions of attention, and goal-relevancy assumed that

each experience involves a goal or intention.
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Figure 10. The four-dimensions conceptual model of media multitasking
intensity.

The co-occurrence and interruption, demand, intentionality, and relevance of
media and physical tasks explain variation in media multitasking because they impact
perceptual load (i.e., sensory processing) and cognitive load (i.e., effortful processing)
of media multitasking. While each dimension individually has theorized impacts on
demand-resource ratios and the perception of demand-resource ratios, they are theorized
to become valuable and more interpretable in relation to each other. Thus, these four
dimensions’ impact on the demands and resources are interdependent. Perceptual load
refers to the quantity of perceptual cues or stimuli that must be processed and the
relevancy amongst these cues (Lavie, 1995). These cues are at a level of information
processing that occurs before cognition. Thus, perceptual load is predicted to have
stronger relationships with task co-occurrence and interruption, intentionality, and
relevancy than with difficulty. Contrastingly, cognitive load refers to the attention and
working-memory demand of the information that becomes processed (Wang et al.,

2015). Cognitive load is more consciously experienced. Cognitive load is predicted to
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have stronger relationships with task co-occurrence and interruptions, difficulty, and
relevance, than with intentionality. These relationships are demonstrated in Figure 11.

Perceptual load and cognitive load overlap in their effects on task co-

Task
Relevance
Load
Task
Intentionality

Cognitive
Load
Co-Occurrence
& Interruption

Figure 11. The relationships between media multitasking intensity dimensions

Perceptual

Media
Multitasking
Intensity

and perceptual and cognitive load.
occurrence and interruptions and relevancy, but are predicted to diverge in the strengths
of their relationships with difficulty and intentionality. They also have disparate

relationships with perceptions of the demand-resource ratio.

150



The interactions between these dimensions on the continuum of intensity occur
as shown in the construct map of media multitasking intensity (pictured in Figure 12).
For instance, task difficulty and intentionality interact such that difficulty can transpose
the effects of intentionality. When task difficulty decreases and task intentionality
increases, intensity increases. Imagine the difference between breathing and observing
the environment automatically as opposed to intentionally. The challenge of
intentionally breathing or focusing on one’s environment is often involved in
mindfulness and meditation. In other words, perceived task-demand increases because
of the cognition involved in the behavior, not because the behavior itself is difficult. On
the other hand, as task difficulty increases and task intentionality decreases, intensity
also increases because the behavior is difficult and yet the cognition involved does not
support meaningful processing of the environment. For instance, imagine being an
amateur baker who is baking a cake. As the engagement in the essential tasks such as
observing the rise of the cake in the oven becomes less intentional and attention given
to the oven is only provided randomly rather than as planned, the intensity of the
experience increases. This is because the perception of the demand of the task is more
likely to exceed the resources one is applying. In other words, the probability that an
individual will check the oven too late and burns his cake increases. Specifying every
permutation of the interactions amongst these dimensions is beyond the purpose of this

section and scope of this paper, they are visualized in Figure 12.
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Figure 12. Construct map of media multitasking intensity.

It is vital to address the interpretations of the variance in the media multitasking
intensity across the continuum from high intensity to low intensity. Higher media
multitasking intensity involves increasing the difficulty of information processing
and/or sensory demand by increasing the volume and variety of input that cannot
become integrated (i.e., are irrelevant) and thus competes for processing resources.
Lower media multitasking intensity involves decreasing the difficulty of information
process or the sensory demand by decreasing the volume and variety of input that
become integrated (i.e., are irrelevant) and thus do not compete for processing resources

Measuring Media Multitasking Intensity
Media multitasking intensity is a subjective attribute of experience and an

outcome of a person-by-context interaction. Therefore, any measure of media
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multitasking intensity would include information about the context as well as the
individual. Because the four dimensions of media multitasking intensity depend on
perception of tasks, it is recommended that scholars employ self-report methods.
However, there are two critical challenges to accurate self-report measurement. The
media-saturated environment has made media experiences mundane (Potter, 2018), and
the cultural shifts in the definitions of media more colloquial, collectively posing
challenges to non-experts’ abilities to report on their media tasks (see Chapter 3
subsection Study 3). Moreover, self-report requires self-awareness, working-memory,
and attention, all of which have been predicted in the past to relate to media
multitasking frequency and may have relationships with dimensions of intensity such as
task intentionality and relevance.

Media Multitasking Intensity Questionnaire (MMTIQ). This dissertation
develops, employs, and validates an ecological momentary assessment (EMA;
Hedstrom & Irwin, 2017; Hektner, Schmidt, Csikszentmihalyi, 2007) of media
multitasking intensity called the Media Multitasking Intensity Questionnaire (MMTIQ).
The development of the items, response process options, and formatting of this
instrument is described in Chapter 3, and more specific details are provided in Chapter
5. The Media Multitasking Intensity Questionnaire (MMTIQ) is a self-report instrument
of task co-occurrence and interruption, task difficulty, task intentionality, and task
relevancy. The MMTIQ is designed to focus on specific contexts by constraining the

duration of time on which the participant reflects, and asking participants to assess their
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most recent engagement in tasks, hence it is categorized within self-report methodology
as an ecological momentary assessment (EMA).

If this questionnaire is applied within other experience sampling methods (ESM)
such as diary logs or event-based reporting, this would invite different sources of error
that should be examined in order to secure evidence of claims of validity. Given the
secured evidence of validity claims obtained in previous research employing the
MMTIQ (see Chapter 3), administering the questionnaire only cross-sectionally would
not provide enough information to make some claims about an individuals’ media
multitasking intensity. Thus, the current dissertation investigates whether this four-
dimensional model of media multitasking intensity theorized here fits the observations
obtained from ecological momentary assessments of behavior and cognition better than
a three-dimensional, two-dimensional, or unidimensional model. A unidimensional
model may suggest that these dimensions do not interact with one another and do not
provide unique information. On the other hand, a two-dimensional model may
demonstrate that task co-occurrence and interruption and task difficulty can be
combined into a dimension of task demand which is more related to cognitive load, and
that task intentionality and task relevancy are more related to one another (i.e., share
similar information) such that they can be combined into one dimension of goal-
synthesis. Finally, the three-dimensional model examines if co-occurring and
interrupting tasks and task difficulty are distinct, but if intentionality and relevance of

tasks are truly one dimension. The unidimensional, two-dimensional, and three-
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dimensional models are motivated by findings in previous iterations of the media
multitasking intensity questionnaire described in Chapter 3, and are examined to secure
evidence that the four-dimensional model is the best explanation for variation in media
multitasking intensity.

Hypothesis 1: Data obtained from the MMTIQ will demonstrate a better fit
to a four-dimensional model (Figure 10) than a three-dimensional, two-
dimensional, or unidimensional model.

Although the current theory of media multitasking intensity contends that the
four-dimensions of co-occurrence/interruption, difficulty, intentionality, and relevance
are fundamental attributes that explain variation in media multitasking, previous
research has primarily examined that the frequency of media multitasking demonstrated
the most valuable variation in its effects. While previous investigations of media
multitasking extensity or frequency have resulted in inconsistent and inconclusive
findings (Chein, Wilmer, & Sherman, 2017; Jeong & Hwang, 2017; Lang & Chrzan,
2015; Van de Schuur et al., 2015; Wiradhany & Nieuwenstein, 2017), it is still possible
that including the frequency in which a person engages in higher or lower media
multitasking intensity would provide valuable information. Therefore, it was necessary
to examine whether including frequency of the indicators, as opposed to the presence of
the indicators, of each of these four dimensions (i.e., co-occurrence/interruption, task
difficulty, intentional allocation, and task relevancy) improved the measure or explained

valuable variation.
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Research Question 1: Does the presence and absence of indicators (i.e.,

binary), or does the frequency of these indicators (i.e., polytomous), provide a

better fit to the data (self-reported observations)?

Due to the context-specific attributes observed in the MMTIQ, longitudinal
investigations of individuals across a variety of contexts would be warranted to evaluate
the security of the validity of claims, which apply media multitasking intensity as an
attribute of an individual alone. Longitudinal designs could identify the portion of
variance explained by the individual as evidence of stability. Yet, this would depend on
the variation of contexts within the longitudinal investigation. Previous research has
demonstrated that media multitasking can be motivated by context because people aim
to conserve their cognitive resources when they perceive them as limited, and aim to
expend more resources when they experience the demands in their environment more
easily (see Chapter 3; Csikszentmihalyi, 2000; Lang & Chrzan, 2015; Ralph & Smilek,
2018; Wang et al., 2015; Yeykelis et al., 2014). Thus, longitudinal or repeated
observations of an individual’s media multitasking intensity in a specific context may
allow for early investigations to secure some evidence of validity for media
multitasking intensity as an attribute of an individual though within that context. For
instance, using the MMTIQ within the context of bed time longitudinally can allow for
generalizations about people who are bed-time media multitaskers. This may not
generalize to morning media multitasking behaviors. Therefore, the current dissertation

examined the MMTIQ longitudinally to examine if there was stability in an individual’s
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media multitasking intensity within the context of weeknights over the course of a
week.
Hypothesis 2: A significant portion of the variation in MMTIQ observations
across time will be attributable to the individuals.
Individual Differences in Media Multitasking Intensity

This section will review the two predominant individual differences that are
theorized to contribute to variation in the behavioral and cognitive dimensions of media
multitasking: executive functioning and self-regulation. Then, these two individual
differences will then be related to development and thus differences between
adolescents and their parents.

Executive functioning (EF)

Executive functioning refers to attention, working memory, and inhibitory
capacities that are involved in goal-directed cognition and behavior (Nigg, 2017). In a
recent review, Nigg (2017) summarized the definitions of executive functioning as
functions that support rule-following or top-down processes. This includes selective
attention, shifting attention (task switching), filtering information, response inhibition,
and sustained attention. These capacities allow people to anticipate, plan for, and solve
problems (Diamond, 2013), and thus have been theorized as predictive of media
multitasking.

Executive functioning has been the predominant individual difference related to

media multitasking since the seminal work of Ophir et al. (2009) found a diminished
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filtering of irrelevant information occurred amongst the most frequent media
multitaskers, termed the breadth-bias. The multitude of studies that aimed to replicate
these findings have failed to produce consistent results (Chein et al., 2017; Wiradhany
& Nieuwenstein, 2017). Within the existing literature, some studies have associated
heavy media multitaskers with advanced executive functioning (Alzahabi & Becker,
2013; Cordoso-Leite et al., 2016; Kononova, Joo, & Yuan, 2016; Minear, Brasher,
McCurdy, Lewis, & Younggren, 2013), while others found it was associated with
diminished executive functioning (Baumgartner, Weeda, & Van der Heijda, 2014;
Jeong & Hwang, 2016; Ophir et. al., 2009; Uncapher, Theiu & Wagner, 2016). In their
meta-analysis, Wiradhany and Nieuwenstein (2017) conclude that when existing
findings are adjusted for sample size, the estimated association between executive
functioning and media multitasking across studies neared zero. The methodological
explanations for these inconsistencies, including error in self-report of media task
engagement over a week and comprehension of concurrent engaged in media tasks,
have been described in Chapter 3. However, in this section, it is contended that the
unobserved heterogeneity in media multitasking intensity within these examinations
may explain the lack of consistent relationship. In other words, these inconsistent
findings are explained by the relationship between co-occurring or interrupting tasks,
task difficulty, task intentionality, and task relevancy.

The extensive model of media multitasking assumes that all media task

combinations are equivalently weighted. However, this overlooks cognitive and
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behavioral variation in the ways in which tasks co-occur or interfere with one another,
differ in difficulty, intentionality, and relevance, and thus fails to consider the
differences in the cognitive and perceptual effort they require. It is predicted that poorer
executive functioning, or less attentional and working memory capacity, selective
attention, behavioral inhibition, and filtering of irrelevant information, would increase
the likelihood of engaging in tasks that overlap and interfere with one another. In other
words, poorer executive functioning is expected to predict a greater degree of overlap
and interference between tasks or more shifts between tasks because of lacking
capacities to direct selective attention. Those with poorer executive functioning are also
more likely to engage in difficult co-occurring or interfering tasks, due to their inability
control their attention and inhibit behavior. They may even be more likely to perceive
more tasks as difficult because of their lower attentional and working-memory
capacities. Both the increased difficulty and co-occurrence/interruption amongst tasks
are likely to occur with intentionality because it is an outcome of a lack of attentional
and behavioral control. Finally, executive functioning is necessary for identifying and
filtering out irrelevant information. Thus, it is predicted that those with poorer executive
functioning will report engaging in tasks with less relevancy.

In summary, deficient executive functioning is likely to predict higher media
multitasking intensity demonstrated by increased task occurrence and interruption and

task difficulty, but decreased task intentionality and relevancy.
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Hypothesis 3a: Executive functioning will be negatively associated with a)
task co-occurrence and interruption and b) task difficulty.
Hypothesis 3b: Executive functioning will be positively associated with c)
task intentionality and d) task relevancy.
Self-regulation

Though only several studies have considered the role of self-regulation in media
multitasking (Reinecke et al., 2018; Xu et al., 2016; Zhang, 2015), self-regulation has
been associated with increased likelihood to engage in healthy behaviors (e.g., eating
healthy) and to avoid unhealthy behaviors (e.g., binge drinking) (Hagger, Wood, Stiff,
& Chatzisarantis, 2009; John & Gross, 2004). Resilience (i.e., the ability to overcome
stress) to stressors either psychological or physiologically has been theorized as an
outcome of human capacity to allocate internal and external resources in order to adapt
to one’s environment (Afifi, Merill, & Davis, 2016; Campbell, 2010; Eisenberg, 2017;
Folkman, Lazarus, Gruen, & DeLongis, 1986; Floyd, Pauley, & Hesse, 2010; LaRose,
2015; Lang, 2015; Lavee, McCubbin, & Patterson, 1985). Schilab (2017) thus argues
that a media-saturated environment requires self-regulation to adapt to its best uses. The
ability to allocate resources toward the goal of adaptation includes the capacity to
regulate one’s cognition, emotion, and behavior.

Self-regulation, thus, is defined as the ongoing intrinsic process of managing
mental and physiological states via altering cognitive, emotional, and behavioral

responses to achieve personal goals (Nigg, 2017). It includes deliberate or top-down
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processes, bottom-up or reactive/automatized processes, and the interplay between the
two, that are used to monitor and adjust one’s behavior in order to achieve explicit or
implicit goals or goal states (Baumeister & VVohs, 2017; Nigg, 2017). Thus, there are
three components of self-regulation: the ability to monitor behavior, the cognition about
and emotional appraisal of behavior, and the following adjustment or adaptation of
behavior (Baumeister & Vohs, 2017; LaRose, 2010, 2015; Nigg, 2017). All three can
occur both via conscious thought and automatic processes, which function together and
react to one another to drive goal-oriented behavior. Self-regulation is a capacity that
depends on executive functioning capacities. Yet, it is distinguished from executive
functioning because it includes bottom-up processes or automatic reactions to stimuli
and it refers to applying attentional and working memory capacities to the self (Nigg,
2017).

Conscious and unconscious forms of self-regulation may both be limited. The
top-down aspects of self-regulation or effortful self-monitoring, evaluation, and
behavioral control capacities are especially limited resources that require energy and
glucose expenditure (Baumeister & Vohs, 2017; Lang, 2009). Due to the limited
resources of energy and thus executive functions such as attention, working-memory,
and behavioral inhibition (Barkley, 2012), it is possible to experience depletion after
instances of self-regulation. According to ego-depletion models, as self-regulatory
resources are expended more frequently, people are more likely to experience failures of

self-regulation. People are motivated to allocate self-regulatory resources to maintain
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their energy and conserve resources and thus to strategically use their attentional
resources with media or reframe their media use (Baumeister & Vohs, 2017; Gross,
2014; Lang, 2009; Wang et al., 2015).

Previous research, though sparse, does support the relationship between media
multitasking and self-regulation. Xu et al. (2016) revealed that self-control, often
defined as a stable trait-like capacity for self-regulation, not only predicts the frequency
of media multitasking, but also the types of media multitasking in which people tend to
engage. Those with lower self-control reported engaging in more cognitively
demanding forms of media multitasking. In addition to this self-report evidence,
Szumowska, Polawska-Boruc, Kis, Osoweicka, and Karamarczyk (2018) conducted an
experiment where participants were asked to multitask in the lab. Only heavy media
multitaskers who had low self-regulation capacities a) task-switched more often and b)
performed worse on their tasks. These findings extend to the relationship between self-
regulatory capacities and media multitasking in consequential contexts such as lectures
or within classrooms (Rosen, Lim, Carrier, & Cheever, 2011; Zhang, 2014). Schutten,
Stokes, and Arnell’s (2017) findings echoed these results. Their survey found that
frequent media multitasking was associated with less reported self-control and greater
impulsivity or less task intentionality. These studies in conjunction suggest that
deficient self-regulation would predict higher degrees of co-occurrence and

interferences between tasks and task difficulty, but lower degrees of intentional
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allocation and relevance. Therefore, it is hypothesized that insufficiencies in self-
regulation will also predict more frequent engagement in intense media multitasking.
Hypothesis 4a: Self-regulation will be negatively associated with a) task co-
occurrence and interruption and b) task difficulty.
Hypothesis 4b: Self-regulation will be positively associated with c)
intentional allocation and d) task relevance.
In addition to testing these hypotheses about the relationship between
executive
functioning and self-regulation separately as predictors of media multitasking
intensity, the current dissertation aims to investigate if one is a greater explanatory
variable than the other. Due to the specificity of self-regulation, its role in allowing
people to master their media uses, and to learn from adversity and adjust (Rice et al.,
2018), it is predicted that self-regulation will be a stronger predictor of media
multitasking than will executive functioning.
Hypothesis 5: Self-regulation will explain more variance in all four
dimensions of media multitasking intensity than will executive functioning.
Adolescents: A Vulnerable Population
Self-regulation capacities develop across the lifespan. While adolescents begin
to develop their self-regulatory capacities, their developmental stage poses new
challenges. Adolescents’ insufficient self-regulatory capacities are juxtaposed with their

need for autonomy. Adolescents are also generally motivated to discover their identity
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or role within their social environment. Given today’s adolescents have perpetual access
to social networks and social information, their developmental goals can serve as
internal impetuses for more intense media multitasking. The increased likelihood of
depleted self-regulatory resources and the preoccupation with social networks
(especially their online social media networks) can prompt adolescents to engage in
more irrelevant media use when multitasking. For instance, their concerns about their
peers may motivate internal interruptions or self-interruptions to their completion of
homework, family dinners, and social events (Turkle, 2011). Additionally, members of
their increasing social networks, as adolescents interact with others in new contexts
(boyd, 2014), may be equally likely to have lesser self-regulatory capacities. Their
behaviors could serve as external interruptions and motivations for media multitasking
with demanding tasks. Due to their growing peer networks, adolescents can experience
significant demands on their emotional regulation capacities and information processing
capacities that are still underdeveloped (Carrier, Black, Vasquez, Miller, & Rosen,
2015; Konijn, Veldhuis, Plaisier, Spekman, & den Hamer, 2015). Thus, the interaction
between adolescents’ self-regulation capacities, developmental stage, and the media-
saturated environment increases their likelihood of engaging in more intense media
multitasking and experiencing the most detrimental effects.

Scholarship on adolescents’ well-being and media use provides some evidence
about how their motivations for media use can lead to problematic media multitasking.

Reinecke and colleagues’ (2017) survey of media multitasking across the lifespan
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reports that youth (14-25) engage in more frequent media multitasking and experience
more digital stress than adults of any age group. In their study, youth reported engaging
in Internet multitasking more often due to social pressure and fears of missing out
(FOMO). They also reported feeling more overwhelmed by technology than did adults.
Afifi et al. (2017) similarly find that adolescents demonstrate more physiological and
psychological stress due to their technology use than do their parents. Corresponding
with previous research (Lee, Son & Kim, 2015; Steinfield, Ellison & Lampe, 2008), this
stress was not associated with the frequency of their social media use but rather with the
size of their social networks on social media. This suggests that their extended social
network and social pressures may be a fundamental motivator for harmful media
multitasking. While the effect of developmental stage has been previously investigated,
the current dissertation is the first (to my knowledge) to provide self-regulation as an
explanation for why and how these motivations lead to problematic media multitasking.
Therefore, it is predicted that the relationship between self-regulation and media
multitasking intensity will be moderated by whether one is an adolescent (VValkenburg
& Peter, 2013).
Hypothesis 6: The relationships between self-regulation and intense media
multitasking will be moderated by developmental stage, such that it is stronger
for adolescents than for adults (parents).

Media Multitasking Intensity and Stress
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Within the existing literature, the propensity to media multitask has been related
to diminished relational satisfaction between partners (McDaniel, 2015; Wajcman,
Bittman, & Brown, 2008), lower relational satisfaction between parents and children
(McDaniel & Radensky, 2017; Radensky et al., 2016), diminished sleep, and increased
unhealthy eating. In these studies, people can experience conflict, loneliness, and
frustration due to either their own or their loved ones’ media multitasking habits. In a
few studies, increased media multitasking has also been associated with diminished
health such as experiences of digital information overload (Reinecke et al., 2016), social
stress (Pea et al., 2012; Xu et al., 2016), and even depression and anxiety (Becker,
Alzahabi, & Hopwood, 2013; Rosen, Whaling, Carrier, & Cheever, 2013). Some of this
scholarship has revealed that the context in which one media multitasks (McDaniel &
Radensky, 2017; for example, frequently engaging in media tasks at dinner) and the
types of media used while media multitasking (Lang & Chrzan, 2015; Lau, 2017; Wang
et al., 2015; for example, irrelevant and difficult task combinations) predict these
negative outcomes. These contexts, in summary, are those in which the concurrence and
interference between media tasks and physical tasks are irrelevant and difficult (i.e.,
answering a work-email when on a romantic date) or irrelevant and less intentional (i.e.
such as watching TV before and scrolling through Instagram while aiming to sleep).

Media multitasking intensity increases as tasks co-occur and interrupt one
another, are more difficult, less intentional, and less relevant, increasing goal conflicts

and requiring more perceptual and cognitive resources. Thus, high media multitasking
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intensity is predicted to result in demand-resource ratios in which demand far exceeds
resources, resulting in fatigue, frustration, and stress. It is predicted that those who
engage in high media multitasking intensity will perceive greater amounts of general
stress (Lee, Son and Kim, 2015; Misras & Stokols, 2012; Reinecke et al., 2017; Wang
etal., 2015).
Hypothesis 7a: Task co-occurrence and interruption as well as task difficulty
during the week will predict more stress.

Hypothesis 7b: Task intentionality and task relevancy will predict less stress.
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CHAPTER FIVE
METHOD
Participants

Six hundred and ninety participants were recruited via Qualtrics panels, most of
whom Qualtrics reported as dwelling in the Midwest or Eastern states of the United
States of America. The majority of parents identified as females or mothers (n=585;
84.8%). To qualify for the study, parent-adolescent dyads were required to live together
full-time, to have access to at least one technological device at home, and to be
available to check their email and answer questions at a random time between six and
nine PM on weeknights. Of the adolescents, 41.6% reported being males, 48.6%
reported being females, and 10% said these options were not applicable to them. Of the
parent-child dyads 44% were mothers and daughters, 32.6% were mothers and sons, 9%
were fathers and sons, 4.5% were fathers and daughters. The majority (56.7%) of
parent-adolescent dyads reported their ethnicities to be White or European, 18.5%
identified as Black or African-American, 6% identified as Latinx or Hispanic, followed
by 6% who involved a White parent with a multi-ethnic child, and 3% who identified as
White or European with a Latinx or Hispanic child. The median income of these homes
was between $40,000 — $59,999, but one fourth of the homes have an annual income of
less than $40,000 and one fourth of the homes have an annual income grossing larger

than $100,000.
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Of the 690 dyads who completed the screener, 648 parents and teens at least
completed one following survey of the study. These 648 parent-adolescent dyads
participated in a one-week longitudinal intensive study. The average adolescent age was
about 15 (M = 14.92), and the average parent age was about 41 years old (M = 41.42).

Procedures

Screening. In an initial screening survey, a short questionnaire asked parents
about the number of children for which they are currently a primary caretaker and/or
live with, the age of their children, whether they live with their children full-time, as
well as questions about whether their adolescent owns a smartphone, laptop or an iPad,
the number of devices they have in their home, and demographics such as ethnicity, sex,
age, income, and education level. Parents were screened out of the study if they did not
have a child between the ages of 13-18 with whom they currently lived full-time.
Parents were also screened out of the study if their adolescent did not have primary or
secondary ownership of a technological device (e.g., smartphone, computer, laptop or
tablet).

In the screener, first parents answered the questions; if they were deemed
eligible, they were provided a description of the study and asked to let their adolescent
answer the remainder of the questions. After both parents and adolescents completed
questions about device ownership and demographics, they were provided a description
of the one-week study and then were prompted to select one of up to three upcoming

weeks to participate in the study. Data collection and screening began in mid-November
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2018 and continued until late January 2019. Recruiting and screening occurred for a
week prior to the participants’ selected week. Data collection occurred on a total of
seven weeks; no weeks in which there was a holiday such as Thanksgiving, Christmas,
or New Year were used for data collection.

Pre-survey. On the Monday of the given week on which parent-adolescent
dyads had selected to participate in the study, they received an email to complete the
pre-survey. They were paid a dollar at this point to incentivize participation and build
greater trust. The pre-survey gquestionnaire included self-report measures of executive
functioning, self-regulation, and general stress. At the end of the pre-survey,
participants were reminded to expect emails every evening between six to nine pm for
the next four days: Tuesday, Wednesday, Thursday, and Friday.

Experience sampling surveys. On the Tuesday of the given week on which
participants had selected to participate in the study, they received an email reminding
them that later that night between 6 — 9 pm they would receive an email with a survey to
complete immediately. Qualtrics managed the participant list and contacted participants
via Product Report Card. On Tuesday, Wednesday, Thursday, and Friday night of that
week, Qualtrics assigned each parent and teen to a randomized time between six and
nine pm at which they received the link to a questionnaire. This questionnaire on
average took 10 minutes and measured intense media multitasking behaviors during the

last half-hour as well as mood and parental mediation throughout the day.
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Post-survey. On the following Monday from which parent-adolescent dyads
began their participation in the study, parents and adolescents who completed at least
three experience sampling surveys received an email with the link to a post-survey. The
questionnaire included self-report measures of general stress and internet media
multitasking behaviors in the last week. Parents and teens were allowed to complete the
post-survey between Monday and Wednesday of that week. In other words, answers
were accepted up until ten days after the study for that parent/child dyad began (on the
Wednesday, one week and half from the beginning of the study).

Reward & compensation. Before beginning the study, parents and teens were
provided $1 dollar for completing the screener and $1 dollar on the date of the pre-
survey. Thus, all parents and teens participating in the full study were rewarded with at
least two dollars. If parents and teens both completed the pre-survey, post-survey and at
least three of the experience sampling surveys with a good faith effort, they each
received $20 or a total of $40 as a dyad. A good faith effort required that parents and
teens pass at least four of the seven potential attention checks. Open-ended questions
such as “what do you and your friends do for fun and why,” were included on each
survey (i.e., screener, pre-survey, experience sampling surveys from Tuesday to Friday,
and the post-survey. Answers with less than three words, irrelevant information, or
those which failed to provide reasoning for their answers were+ considered failing an

attention check.
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A good faith effort also required completing the questionnaires at an appropriate
time. Completing experience sampling questionnaires or the pre-survey on the wrong
date was problematic for data analysis. Therefore, those dyads in which parents or teens
completed questionnaires on the incorrect data were also not provided the full study
reward. Parents received their compensation via Product Report Card (a vendor used by
Qualtrics) and adolescent received their compensation independently via a digital gift
card sent to a personal email chosen by the adolescent.

Measures

Pre-survey.

Executive functioning. Executive functioning was defined as the general top-
down processes or conscious effortful uses of cognitive capacities such as attention and
working memory. The 12-item Attention-Related Cognitive Errors Scale (ARCES; o =
.92) created by Carriere, Cheyne, and Smilek (2008) is a self-report measure of daily
failures in attention and memory that asks participants about every day scenarios such
as “I have accidentally mixed up targets of my action (e.g., pouring or putting
something into the wrong container)” and “ I have got to the fridge to get one thing
(e.g., milk) and taken something else (e.g., juice).” This self-report instrument was used
to assess executive functioning because of previous validation efforts that have
demonstrated its relationships with executive functioning assessments tasks (Smilek,

Carriere, & Cheyne, 2010). Participants rate how frequently they experience these
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scenarios on a Likert-scale from (1) never to (5) very often. Therefore higher-scores on
the ARCES reflects less executive functioning.

Self-regulation. Self-regulation is defined as the capacity for introspection,
evaluation, and behavioral adjustment. For parents, self-regulation was measured via
the adapted shortened self-regulation questionnaire (SSRQ; Carey, Neal & Collins,
2004) based on the Self-Regulation Questionnaire (SRQ; Brown, Miller, &
Lawendowski, 1998). This SSRQ questionnaire includes 21-items asking about general
or global experiences with self-regulation (o = .59). This includes items such, “I’m able
to accomplish goals I set for myself,” “It’s hard for me to notice when I’ve had enough
(alcohol, food, sweets)” and “I give up easily.” Participants indicate their responses on a
5-point Likert-scale from (1) strongly disagree to (5) strongly agree. For adolescents,
self-regulation was measured via the Adolescent Self-Regulation Inventory (ASRI) by
Moilanen (2007) (o = .94), which involved 13-items rated from (1) not at all true for me
to (5) really true for me. This included items such as, “when I’m bored, I fidget or can’t
sit still,” and, “during a dull class, I have trouble forcing myself to start paying
attention.” Items on the SSRQ and ASRI were both scored such that increased scores
reflected lower self-regulation.

Demographics.

Gender. Parents and children were asked whether they identify as male, female,
transgendered males, transgendered females, or they prefer not to say.

Age. Participants were asked to report their age in years.
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Household Income. One item asked parents to report on the household
annual income; response options ranged from less than $20,000 to more than
$250,000.

Race and Ethnicity. One categorical item was included to capture the race of
both parent and children; options included White, Black, Hispanic, Latino,
Native American, Asian, Arab, Pacific Islander and Other, where multiple
choices are permitted.

Experience Sampling Method Survey. The media multitasking intensity
questionnaire (MMTIQ); Guttman A6 = .84) is a self-report experience sampling
measure of media multitasking behaviors indicating the extent to which the respondent
perceived the multitasking as involving difficult, relevant and intentional tasks. (See
Chapter 3 for explication and validation of the MMTI1Q.) The MMTIQ is intended for
use within experience sampling methodologies in order to be sensitive to context and
reduce recall errors. Specifically, participants were asked a set of questions that allowed
them to narrate their experiences from the time 30 minutes ago. Thus, the questionnaire
involved more questions than the 14-items that are ultimately used to specify the
measurement model (Chapter 3 and Chapter 4). These other items fundamentally
function to increase the respondent’s ability to answer the vital 14-items. Additionally,
the questionnaire was designed to be adaptive via Qualtrics’ “Survey Flow” options,
such that the questions a participant received depended upon their previous answers.

For instance, if a participant stated that they did not engage in multiple media use, they
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were not asked if they engaged in multiple media use that shared a goal. This design
was chosen to reduce the cognitive load induced by the questionnaire. The need to
reduce cognitive load and increase narrative were demonstrated in previous
investigations of the MMTIQ (see Chapter 3).

For the 14 items that ultimately are statistically modeled within MMTIQ),
participants were then asked questions about whether they engaged in multiple media or
devices simultaneously, switched between applications, windows or tabs, or used media
in the background. Each of these questions was first asked in a binary fashion (1) yes or
(0) no. If participants reported engaging in these behaviors, they were then asked a
follow-up question about how long they engaged in these behaviors based on the pilot
in Chapter 3. Participants rated the frequency of this behavior in the last 30 minutes as
either (1) a little of the time or about 5-10 minutes, (2) some of the time about 15
minutes, or (3) most of the time (20 or more minutes). Following these questions,
participants were asked whether these media were used to complete challenging tasks,
whether their primary goal was difficult, and whether they could complete their media
tasks without even thinking. They were also asked about whether these media helped
them complete a larger goal, made completing other tasks more enjoyable, and more
specifically if the media they switched between or used simultaneously shared a goal.
Finally, participants were asked whether they used media to take breaks and whether

media served as unwanted distractions. Each of these questions was similarly first posed
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as a binary (1) yes or (0) no, and then provided ordinal response options for rating their
frequency within the 30-minute period of questions.

Post survey.

Perceived general stress. The revised 5-item version of the 10-item scale by
Cohen et al. (1983) was used for perceived general stress (a0 = .89). These items are
rated on a 5-point Likert-scale from (0) never, (1) almost never, (2) sometimes, (3)
fairly often, (4) very often. Items include statements such as, “In the last week, how
often have you felt nervous and "stressed"?”

Internet media multitasking. The five-item scale developed by Reinecke et al.
(2017) was used to measure media multitasking behaviors over the week (o = .87). This
questionnaire asks people to assess how frequently they engaged in the most common
contexts for media multitasking (Jeong & Fishbein, 2017; Shih, 2013). These contexts
are the use of Internet concurrently with a) other media, b) having conversations with
people, c) eating a meal with another person, d) interacting with a romantic partner, and

e) going out with friends.
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CHAPTER SIX
DATA ANALYSIS PLAN

This chapter provides an overview and justification for the analysis of the data
obtained within this dissertation. Thus, Chapter 6 explicates the relationship between
psychometric and statistical choices and hypotheses identified in Chapter 4 and then the
analyses used to test the hypotheses and research questions in Chapter 5. It begins by
describing and justifying the specification of the measurement model to the MMTIQ,
the specifications and evaluation of measurement model hypotheses proposed in
Chapter 3 and the standards for the measurement model evaluation. It then transitions
into describing and justifying the multi-level model and its use to evaluate the
hypotheses between media multitasking intensity and executive functioning, self-
regulation, stress, and development.

Measurement Model Specification

The previous iterations of the media multitasking questionnaire detailed in
Chapter 3 led to a moderate security in a set of items as valid observations of media
multitasking intensity and a few important revisions to the formatting and items.
Therefore, in this dissertation, the first step was to formally specify a measurement
model of the media multitasking intensity questionnaire that captures the relationship
between the indicators (i.e., items) and the target attributes (i.e., construct) as defined in

Chapter 2 and 3. In continuing to assess the best measurement model for the MMTIQ,
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the current investigation involved evaluating several measurement models within the
item response theory framework.
Item Response Theory

Item response theory (IRT) models are a set of psychometric models used to
specify latent variables through a probabilistic relationship between items and responses
—and thus, mathematically relates items and people to the target attribute. Latent
models of measurement are those that conceptualize key concepts that are not directly
observable (i.e., manifest), but can be measured (with some error) via the observations
of other attributes or qualities (see Chapter 2 for further conceptualization). Models can
include these observations as outcomes that are caused by latent constructs or as
fundamentally causing the construct (Markus & Borsboom, 2013). It is contended that
IRT models are the closest statistical complements to the theories of fundamental
measurement proposed in the classical theory of measurement (described in detail in
Chapter 2) because they examine conjoint measurement and invariance (see Bond &
Fox, 2007, for more information). IRT models also allow scholars to secure some
evidence of the objectivity and intersubjectivity of a measure (i.e., the quality of
measure) as described by Maul et al. (2019).

Psychometrically, IRT is a framework in which expected response probabilities
are used to develop and evaluate each of the observations (e.g., items or questions) used

within a questionnaire or instrument as well as the questionnaire or instrument as a
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whole. IRT reveals item and person characteristics by, “conjointly linking item
parameters and latent trait values on the same measurement scale” (Sulis & Toland,
2017). Stated differently, items are designed to target information on the continuum of
the latent variable of interest, and are estimated in relation to one another via
individuals’ response patterns and response probabilities (Bond & Fox, 2007). Item and
person scores therefore are estimated on the same scale. Consequently, the variation in
the observations of the property of an object and the variation in the values of the
property derived from the measure become comparable. This improves the ability to
assess hypotheses about the relationship between the variation in the attribute and the
variation in properties of an object expressing this attribute (refer to Chapter 2). These
models are informative for choosing items, and examining the reliability of the items
and person-level estimates of the questionnaire across the continuum of the attribute
(i.e., latent attribute scores).

IRT models were chosen for the current attribute of media multitasking intensity
and its four dimensions because they allow evaluations of the items in the questionnaire
as they provide information about intensity and about the current instance of media
multitasking (i.e., the specific person-context interaction). Furthermore, it was
hypothesized that a relationship existed between categorically observed variation of
media multitasking intensity (i.e., the epistemic nature of the measure) and the

continuous ontology of intensity. Thus, the nature of the attribute intensity and the
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nature of the tool of observation (MMTIQ), which is an ecological momentary

assessment (i.e., a self-report assessment that requires in-the-moment evaluation of

one’s experiences) with categorical response options, justified the use of IRT models.
Specifying Dichotomous and Polytomous Models

All 14 items in the MMTIQ were measured via both dichotomous (i.e., binary)
and polytomous (i.e., Likert-scales or multiple choices) item responses, as explained in
Chapter 5. For multiple attributes, participants must first identify whether a certain
behavior or attribute was present (dichotomous) and if so, they were then asked about
the frequency of length of time it was present (polytomous). IRT models’ parameters
allow scholars to assess whether polytomous response options provide novel and
valuable information (i.e., over and above dichotomous measures, in this case) based on
the frequency of choosing response options in relation to people’s scores on the latent-
attribute.

Rasch model. The Rasch model is the simplest and often considered the purest
form of the IRT model, which involves dichotomous observations or items with binary
response options. The Rasch model is considered to best complement and evaluate the
principles of fundamental measurement. The Rasch model involves modeling the
relationship between dichotomous items and a latent attribute via a logistic (S-shaped)
function. In the Rasch context, the logistic function reflects the probability of a positive

(e.g., yes or correct) response on an item given a person’s level or score on a latent
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attribute. This curve is called an item response function (IRF), which is also referred to
as the item characteristic curve (ICC). The Rasch model involves necessary properties
of specific objectivity and additivity.

Within the Rasch model and other IRT models, each item has two parameters
estimated: item discrimination and item location (commonly known as item difficulty).
Item discrimination (a) refers to the steepness of the curve of the IRF, signaling an
item’s power to differentiate across individuals at different levels of the latent trait. Item
location (b) (on the latent trait) captures the minimal latent attribute level that
corresponds to having a 50% chance of answering positively (i.e., yes). In Rasch
models, item discrimination (a) is constrained to be equal across items. The item
parameters (a and b) are modelled as fixed effects. The person parameter (8) which
identifies location on the latent attribute can be specified as either a fixed or random
effect.

Partial credit model. There are multiple model options within the IRT
framework for polytomous items; however, the partial credit model (PCM) is proposed
to be the most suitable for multiple response options such as those on a Likert-scale. In
PCM, each response option becomes another “step” in the value of the latent attribute,
and therefore these options (e.g., “somewhat disagree and disagree”) have parameters
known as step difficulty parameters (Masters, 1982). When the probability of choosing

each response option category is estimated separately and not cumulatively, it is known
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as an adjacent categories IRT model with item-step parameters. These probabilities are
still estimated as a logistic function of one person parameter and one or more item
parameters. Each response option (i.e., a little of the time, some of the time, most of the
time) or category is given its own threshold at the level of the latent attribute at which
its probability of being selected exceeds that of the previous option. In the simplest
form of the model, known as the one parameter (or 1-PL) partial credit model,
thresholds of discrimination (a) are constrained across all items in the questionnaire, but
location or difficulty is allowed to vary and is estimated. There are more complicated
models such as 2-PL and 3-PL models, in which both discrimination and location are
estimated, that are beyond the scope of this dissertation..
Model Dimensionality

IRT models generally assume unidimensionality, but there are ways to test
whether measures provide meaningfully distinct information for more than one attribute
(dimension). IRT models can be constrained and used to evaluate construct
dimensionality through which multiple person parameters (8) can be estimated from a
single model. Therefore, each person parameter (6) involves information from the entire
test such that multiple dimensions involve unique information that are interpretable in
context of each other.

The 14-item MMTIQ was conceptualized to have four subdimensions, which

may be collapsed into either two or three higher-order dimensions. Therefore, five
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models were specified and compared: one unidimensional model, two two-dimensional
models, a three-dimensional model, and a four-dimensional model. As dimensions are
estimated, the items’ discrimination become constrained to be equal within their
specified dimension. The model-data fit or goodness of fit metrics were evaluated to
identify whether the data supports or provides evidence for each of the models of media
multitasking intensity, and then compare these models to identify if one provides the
best explanation. See Figures 5 (two-dimensional), 13 (three-dimensional), as well as 10
(four-dimensional) to examine the hypothesized relationships between dimensions and

items.
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Figure 13. Media multitasking intensity 3-dimensional model in which items of
relevancy and intentionality were combined.
These models were first estimated separately for cohorts of parents and

adolescents for each time at which the MMTIQ was completed (i.e., at least three of
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Tuesday, Wednesday, Thursday, and Friday). After estimating the models for parents
and adolescents separately, and between each time point, the models were then also
estimated for parents and adolescents across time points, and finally they were
estimated for the entire sample across time. These multiple tests evaluate whether the
four dimensional model fits well/best for parents and teens and for various periods of
time. The unidimensional, two dimensional, three dimensional, and four dimensional
models were specified for both dichotomous and polytomous item response options, for
a total of 64 models.
Model Evaluation

Item and person fit statistics. Within the IRT framework, items can be
evaluated by examining patterns of responses to estimate the probability and degree of
misfit (Bond & Fox, 2007). Items that misfit differ from the expected pattern of item
location and theta or (6) (person estimates on latent attributes). People who misfit
diverge from the expectations of the IRT model. Item and person fit statistics are
identified by squaring the standardized residuals from the mean response pattern. The
statistic involves the mean over respondents to summarize item fit, and the mean over
items to summarize person fit. There are two types of fit statistics: infit and outfit. Infit
statistics are information-weighted; they assess squared residuals from the means based
on modeled expectations. Infit is more sensitive to responses that are irregularly on-

target for expected response patterns. Infit statistics can be both standardized onto a t or
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Z distribution or unstandardized. Outfit statistics are the unweighted squared residuals,
which remain more sensitive to irregular outlying or off-target response patterns that are
expressed both in a standardized (on a t or Z distribution) or unstandardized form. In
other words, outfit refers to being “outlier sensitive fit,” and infit refers to “information
weighted” by the variance in the item responses. These statistics are used to identify
whether items provide appropriate information about the target attribute and individuals
in the sample.

Mean-square statistics (MNSQ) are expected to have a value of 1. Standardized
values greater than 2 in absolute value indicate items with statistically significant misfit.
The smaller the sample size, the harder it is to detect misfit. Wu and Adams (2013)
recommend accounting for sample size and number of items (Wang & Chen, 2005) in
the questionnaire using an asymptotic formula (i.e., the square root of two divided by
sample size). For the current study with 14 items, the cut-off scores of unweighted fit
mean-square begin at one plus or minus 0.14. Thus, the on-target interval of unweighted
mean-square residual values will range between .86 and 1.14 (i.e., these “fit”). Mean-
square values below .86 represent overfit to the model such that there is less noise in the
data or that people’s performances are better predicted than the model expected. Overfit
does not contribute to a better measure, but does not denigrate a measure either.

Underfitted items, or those with a mean-square residual value above 1.14, are more
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erratic than expected by the model or there is more noise in the data than predicted.
Underfit can degrade measurement.

Reliability. The IRT framework includes reliability estimates for both people
and items. The person reliability index is the estimate of the replicability of a person’s
placement that can be expected if a particular sample of persons were to be given
another set of suitable items measuring the same construct. The item reliability index is
the estimate of the replicability of an item’s placement on the latent attribute that can be
expected if this particular set of items was provided to another sample of comparable
ability (Bond & Fox, 2007). Similar to Cronbach’s alpha, the estimates of either form of
reliability are recognized as acceptable if they are above .70. There are two statistics of
person-level reliability: the weighted likelihood estimation of ability (WLE) and
expected a posteriori (EAP) measures.

Model fit statistics. Model-data fit is evaluated via reduced values for the
Akaike information criterion (AIC), which estimates the relative quality of a statistical
model, Bayesian information criterion (BIC), and the change in -2 log likelihood (-2LL)
of the models from two hierarchically nested models (Bond & Fox, 2007; Toland,
2014).

Multigroup Comparison
Because parents and adolescents are two distinct populations whose responses

and latent trait values will be compared on the MMTIQ, it is necessary to examine
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measurement invariance across the two groups. Measurement invariance is the attribute
of measures from which “the outcomes of a measurement procedure are causally
determined solely by the measured attribute” (Maul, 2017). Statistically, measurement
invariance is examined by evaluating if there is differential item functioning (DIF) for
different groups. In other words, if a questionnaire or instrument were to have the
property of measurement invariance, the parameters of the item response function
would be equal across groups. Media multitasking intensity behaviors are theorized to
differ between parents and adolescents, but their responses to the questionnaire may
vary also due to their experience with media and reading comprehension capacities.
After unidimensional and multidimensional models were estimated and
compared for model fit within parents and adolescents separately, as well as within each
time point, the measurement model that demonstrated the best values on the goodness
of fit indices was investigated for measurement invariance. In order to investigate
measurement invariance as a property of the MMTIQ between parents and adolescents,
a multigroup comparison was conducted. Parents and adolescents were specified as
being derived from two different populations; two sets of item difficulty parameters
were identified; and then these parameters were evaluated for DIF. Finally, the deviance
statistics across the constrained and full models were evaluated. A full-information
maximum-likelihood (FIML) multiple group analysis was conducted using the package

of Multidimensional Item Response Theory (Mirt Version 1.30; Chalmers, 2019) within
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the open-source software R. Invariance was established by estimating a series of models
that sequentially increased the number of model constraints between the groups and
then were compared across goodness of fit statistics as described above (Bond & Fox,
2007; Thissen, Steinberg, & Wainer, 1993).
Model Constraints

A series of four models was evaluated for appropriate model fit to establish
measurement invariance. First, the model was run separately for the two groups,
allowing the locations of items to differ across parents and teen. Second, “weak
factorial invariance” or metric invariance was tested by restricting the slopes or the
location of items on the latent attribute across parent and teen responses. This
establishes that these latent constructs have the same relationship to the items across
time within the groupings of parent and teen. Third, scalar invariance was first
evaluated by restricting the intercepts of parents and teens on the latent attribute and
then by restricting the mean values on the latent trait between parents and teens.
Significant differences in the constrained models due to this restriction could potentially
identify differential item functioning (DIF). Finally, the fully-constrained model
involves constraining the variance of values on the latent trait between parents and
adolescents.

Longitudinal Data Analysis: Specifying a Multilevel Measurement Model
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The longitudinal data, which involves the repeated assessment (across 3 or 4
time periods) of media multitasking intensity within parents and teens, was collected in
order make claims on the individual level (i.e., make claims about differences between
individuals). By observing the latent media multitasking intensity that parents and teens
were experiencing at the random time on the three or four weeknights, it becomes
possible to make claims about individuals’ tendency to engage in more intense media
multitasking (see Figure 14). Multilevel item response theory models (MLIRT) were
used to assess an individual’s attribute of intense media multitasking by nesting these
time period observations within a person. Stated differently, the random effects of
person and time were both estimated, with the hypothesis that the individual had a
greater random effect or explained more of the residual variance than the day on which
the questionnaire was completed (i.e., more trait-like than state-like). The purpose of
using a multi-level model was to be able to make inferences about individual’s media
multitasking attributes, including whether they were more stable or time and context

dependent.
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Figure 14. Visualization of the longitudinal and thus multi-level latent trait of
media multitasking intensity.
Multilevel Modeling Requirements

There are two conditions that must be met in order to justify specifying random
effects and a multilevel model. First, there must be nested units. This condition is met
merely in that observations or responses to items are nested within individuals at each
time (parent or adolescent) and across time (the ESM periods). Second, the clusters in
which units are nested must create bias in standard error estimates such that there is
significant shared variance across the groups (i.e., individuals). If so, when the higher-
level unit is accounted for, the model then estimates a diminished or greater amount of
variance in responses. The Intraclass Correlation Coefficient (ICC) estimates the
amount of relevant variation explained by the higher-level unit. Particularly, the ICC is
a statistic that estimates the proportion of total variance that is shared among units in the

same cluster. As the ICC value increases, this indicates that variation in latent trait
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scores is more affected by variance between clusters (e.g., in this case within
individuals) than by differences within clusters (i.e., amongst observations or days on
which the MMTIQ was administered).

Sulis and Toland (2017) recommend that if the ICC is significantly different
from zero and greater than 5%, then it is valuable to compare nested single-level and
multi-level (2-level) models via the Likelihood Ratio Test (LRT; Chi-Square) and
proceed if the difference is significant. The ICCs for observing the MMTIQ responses
as nested within individuals, dyads, days, and cohorts of teens or parents were evaluated
through the Supplementary Item Response Theory Models (sirt Version 3.4-64;
Robitzsch & Robitzsch, 2019) package in R to determine which if any of these clusters
were justified to include when estimating the (individual-level) random effects.

Specifying Multilevel Models: Random and Fixed Effects

If in evaluating the ICC, there seemed to be enough evidence to suggest that it is
necessary to specify a multilevel item response model, then the Multidimensional Item
Response Theory (Mirt Version 1.30; Chalmers, 2019) package in R was used to
specify and evaluate the random effects of individuals and time. A multilevel IRT
model allows specification of random and fixed effects on item responses at each
observation within each individual as well as random and fixed effects on latent
attribute levels across observations and individuals. First, a baseline model with only a

fixed intercept was estimated. Second, a multi-level model was specified with items as
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fixed effects and individuals as random effects. This model investigates the explanatory
value of items nested within individuals. Third, an additional random effect or random
intercept of time was specified at the latent level. Fourth, latent fixed effects of the
covariate teen (i.e., whether the individual was an adolescent or parent’s executive
functioning, self-regulation, the combination of executive functioning and self-
regulation, the interaction between teen and executive functioning and self-regulation,
stress within the month before beginning the study, stress during the week of the study,
and self-report internet media multitasking were investigated separately. All models
were compared via fit statistics to investigate the value of adding each fixed and random
effect. Fixed effects were evaluated via the degree to which their addition to the model
improved the fit statistics significantly from baseline and previous models that excluded

it.
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CHAPTER SEVEN
RESULTS

In this chapter of the dissertation, the results of examining the psychometric and
structural statistical models described in Chapter 6 in relation to each hypothesis will be
discussed. Before reviewing the results from examining the hypotheses from Chapter 4,
the descriptive statistics of the covariates later included in the model are reviewed (see
Table 17 and 18). These are the covariates for the parents and teens who completed the
study across the whole week (pre-survey, at least 3 of the 4 ESM, and the post-survey).
Thus, the MLIRT analyses which involved a covariate included a smaller subsample of
324 parent-adolescent dyads. The polytomous and dichomtous, unidimensional and
multidimensional IRT analysis described in Chapter 6 included the full 648 dyads. Item
descriptive statistics including item difficulty (i.e., the value of media multitasking
intensity they help observe), discrimination, and standard deviation can be found under

the results for Hypothesis 2 and within Table 28.
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Table 17

Covariate Correlation Matrix

Executive Self- General General Internet
Functioning  Regulation EFSR  Stress  Stress MMT
(EF) (SR) Before  After
Pearson's r —
p-value —
Upper -
EF 95% Cl
Lower
95% CI T
Pearson's r 0.37 —
p-value <.001 —
Upper
SR 95% Cl 0.44 —
Lower
95% Cl 0.30 -
Pearson's r 0.85 0.80 —
p-value <.001 <.001 —
Upper
EFSR 95% ClI 0.87 0.83 —
Lower
95% CI 0.83 0.77 —
Pearson's r 0.55 0.29 0.51 —
p-value <.001 <.001 <.001 —
Upper
Stress Before 95% Cl 0.60 0.36 0.57 —
Lower
95% CI 0.49 0.21 045 —
Pearson's r 0.44 0.31 0.46 0.60 —
p-value <.001 <.001 <.001 <.001 —
Stress Upper
After 95% CI 0.50 0.38 0.52 0.65 —
Lower
95% CI 0.37 0.23 0.39 0.54 —
Pearson's r 0.22 0.21 0.26 0.07 0.18 —
p-value <.001 <.001 <.001 0.080 <.001 —
Upper _
Internet MMT 95% CI 0.29 0.29 033 0.15 0.25
Lower
95% ClI 0.14 0.13 0.18 -0.01 0.10 —
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Table 18

Descriptive Statistics for Grand Mean Centered Covariates

Executive

Self-

Functioning Regulation

General Genera Internet

EFSR Stress Before | Stress Media

(EF) (SR) Week After Week Multitasking
Valid 577 577 577 577 577 577
Missin
0 0 0 0 0 0
g
0.0169 0.0961 0.0540 0.00997
Mean -0.00245 0.02070
2 4 3 4
Std.
0.7891 0.6971 0.6152 0.8557 0.8246 0.7769
Deviation
Minimum -1.660 -1.695 -1.680 -1.895 -1.685 -1.215
Maximum 2.340 1.767 1.676 2.105 2.315 1.785

Hypothesis 1: Dimensionality

The model fit statistics for the unidimensional, two-dimensional, three-

dimensional, and four-dimensional models were estimated for teens and parents

separately, and then within subgroups of teens and parents separated and estimated by

the day of the week in which they were taken within the study. Within these sub-
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samples, and in the overall sample, the four-dimensional model demonstrated the best
model fit as demonstrated by a lower loglikelihood, AIC, BIC, and Deviance (G2), as
compared to the three-dimensional, two-dimensional and unidimensional models. Thus,
the psychometric assessment or measurement model of media multitasking intensity
evidenced some theoretical security for the objectivity of the four dimensions identified.
Thus, the following data analyses will continue to model media multitasking intensity as
involving the dimensions of sensory allocation to media, media task difficulty,

intentional allocation to media, and media task relevance. See Tables (19-26 below).
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Table 19

Model Fit Indices for Adolescents at Time 3

Log
Likelihood AIC BIC Deviance Parameters
Undimensional Rasch -3359.78 6754.00 6822.00 6719.57 17
Two Dimensional Model -3355.29 6752.59 6836.72 2378.15 21
Three Dimensional Model -3278.11 6606.23 6706.39 2223.73 25
Four Dimensional Model -3256.74 6573.49 6693.68 2180.98 30
Unidimensional Partial Credit Scale Model -5019.54 10149.09 10369.43 5560.32 55
Two Dimensional Model -5018.57 10153.13 10385.50 5558.33 58
Three Dimensional Model -5013.28 10148.56 10392.95 5547.76 61
Four Dimensional Model -4991.36 10104.72 10349.11 5503.91 61
Note. AIC = Akaike information criterion. BIC = Bayesian information criterion.
Table 20
Model Fit Indices for Teens at Time 4
Log
Likelihood AIC BIC Deviance Parameters
Unidimensional Rasch -2981.01 5996.00 6064.00 5962.02 17
Two Dimensional Model -2981.16 6004.32 6088.20 2094.15 19
Three Dimensional Model -2751.36 5548.72 5640.58 1658.58 23
Four Dimensional Model -2702.01 5460.02 5571.85 1559.85 28
Unidimensional Partial Credit Scale Model -4266.25 8642.51 8862.18 4422.83 55
Two Dimensional Model -4293.44 8702.88 8934.53 4477.17 58
Three Dimensional Model -4256.25 8634.49 8878.12 4402.77 61
Four Dimensional Model -4236.13 8594.26 8837.89 4362.55 61
Note . AIC = Akaike information criterion. BIC = Bayesian information criterion.
Table 21
Model Fit Indices for Teens at Time 5
Log
Likelihood AlIC BIC Deviance Parameters
Unidimensional Rasch -2830.57 5693 5757 5661.15 15
Two Dimensional Model -2683.542 5405.085 5480.635 1589.02 19
Three Dimensional Model -2654.165 5354.329 5445.785 1536.67 23
Four Dimensional Model -2597.132 5250.264 5361.601 1420 28
Unidimensional Partial Credit Scale Model -4206.313  8522.626 8741.325 4366.17, 55
Two Dimensional Model -4205.874 8527.747 8758.376 4363.45, 58
Three Dimensional Model -4188.247 8498.494 8741.052 4329.85 61
Four Dimensional Model -4172.502 8467.005 8709.562 4294.83 61
Note . AIC = Akaike information criterion. BIC = Bayesian information criterion.
Table 22
Model Fit Indices for Teens at Time 6
Log
Likelihood AlIC BIC Deviance Parameters
Unidimensional Rasch -2691.35 5413.00 5472.00 5382.69 15
Two Dimensional Model -2687.27 5412.54 5488.19 1640.56 19
Three Dimensional Model -2652.88 5351.77 5443.34 1571.67 23
Four Dimensional Model -2616.48 5288.95 5400.43 1498.87 28
Unidimensional Partial Credit Scale Model -4163.98 8437.96 8656.94 4341.60 55
Two Dimensional Model -4157.06 8430.12 8661.04 4327.71 58
Three Dimensional Model -4149.22 8420.43 8663.30 4312.02 61
Four Dimensional Model -4149.81 8421.62 8664.49 4313.21 61

Note. AIC = Akaike information criterion. BIC = Bayesian information criterion.
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Table 23

Model Fit Indices for Parents at Time 3

Log
Likelihood AlIC BIC Deviance Parameters
Unidimensional Rasch -2326.77 4684.00 4740.00 4653.55 15
Two Dimensional Model -2323.08 4684.16 4755.58 1482.05 19
Three Dimensional Model -2300.76 4647.51 4733.96 1437.33 23
Four Dimensional Model -2275.62 4607.25 4712.49 1387.07 28
Unidimensional Partial Credit Scale Model -3669.16 7448.32 7655.06 3994.36 55
Two Dimensional Model -2306.29 4650.59 4722.01 1448.47 58
Three Dimensional Model -3659.59 7441.18 7670.48 3975.21 61
Four Dimensional Model -3651.22 7424.44 7653.74 3958.47 61
Table 24
Model Fit Indices for Parents at Time 4
Log
Likelihood AlIC BIC Deviance  Parameters
Unidimensional Rasch -2755.02 5540.00 5601.00 5510.04 15
Two Dimensional Model -2751.52 5541.03 5617.79 1554.61 19
Three Dimensional Model -2725.49 5496.98 5589.90 1502.50 23
Four Dimensional Model -2672.90 5401.80 5514.93 1397.30 28
Unidimensional Partial Credit Scale Model -4068.84 8247.68 8469.89 3833.79 55
Two Dimensional Model -4069.99 8255.97 8490.31 3836.06 58
Three Dimensional Model -4085.97 8293.93 8540.39 3868.01 61
Four Dimensional Model -4054.38 8230.77 8477.22 3804.84 61
Table 25
Model Fit Indices for Parents at Time 5
Log
Likelihood AlIC BIC Deviance Parameters
Unidimensional Rasch -2719.64 5469.00 5530.00 5439.28 15
Two Dimensional Model -2714.09 5466.19 5543.05 1616.27 19
Three Dimensional Model -2682.94 5411.89 5504.92 1553.96 23
Four Dimensional Model -2642.60 5341.21 5454.47 1473.25 28
Unidimensional Partial Credit Scale Model -4060.84 8231.69 8454.16 4049.19 55
Two Dimensional Model -4065.34 8246.68 8481.29 4058.15 58
Three Dimensional Model -4040.18 8202.35 8449.10 4007.82 61
Four Dimensional Model -4024.07 8170.14 8416.88 3975.59 61
Table 26
Model Fit Indices for Parents at Time 6
Log
Likelihood AlIC BIC Deviance  Parameters
Unidimensional Rasch -2610.75 5252 5312 5221.51 15
Two Dimensional Model -2595.112 5228.225 5304.762 1458.86 19
Three Dimensional Model -2582.129 5210.257 5303.018 1424 23
Four Dimensional Model -2539.794 5135.588 5248.379 1348.22 28
Unidimensional Partial Credit Scale Model -3942.697 7995.394 8217.214 3929.86 55
Two Dimensional Model -3953.677 8023.354 8257.273 3951.96 58
Three Dimensional Model -3935.706 7993.411 8239.429 3893.99 61
Four Dimensional Model -3923.218 7968.436 8214.455 3867.68 61
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Research Question 1: Dichotomous or Polytomous

In identifying whether the dichotomous or polytomous models were more
appropriate for the data, the category response curves from the Partial Credit Model
were examined. The purpose was to evaluate whether each category was identified as
the most probable choice for some value of the latent attribute media multitasking
intensity. In examining both the test information curves and the category response
curves, it appeared that the response options “a little of the time” and “some of the
time” did not have a point on the latent attribute of intensity at which they were most
probable. As such, it appeared that the partial credit model, which included these
response options, did not provide more information because the options “never” or
“most of the time” were providing the most information. Therefore, this sample of
parents’ and teens’ responses over one week supported findings from Study 4
mentioned in Chapter 3. That is, the dichotomous measure was a better fit.

Measurement invariance was examined between parents and adolescents for the
four dimensional dichotomous model across their answers throughout the week (see
Table 27). There was no significant difference (y2 (14) = 18, p = .21) between the
configural model, which estimates the model within both subgroups, and the metric
model, which constrains variance in slopes. While the model demonstrated metric
invariance such that the factor loadings of items remained the same between parents and

teens, there was a significant difference in model fit once the intercepts were fixed or
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constrained in both subsamples (2 (20) = 444.29, p <.001). Only weak or metric

measurement invariance was demonstrated between parents and teens.

Table 27

Multiple Group Comparisons, Examining Measurement Invariance Amonst Parents and Teens

Log Chi-Square
Likelihood AlIC BIC Change Df  pvalue
Configural Model -20958.40 42084.80 42594.05
Metric Model (additional contraint of slopes) -20967.40 42074.80 42499.17 18.00 14 0.207
Scalar Model 1 (additional contraint of intercepts) -21191.04 42482.09 4278521  444.29 20 <.001
Scalar Model 2 (additional contraint of means) -21191.04 42482.09 42785.21 0.00 0 1

Full Constrained Model (additional contraint of variance) -20993.25 42100.54 42437.99  395.60 6 <.001

Hypothesis 2: Individual Differences

The second hypothesis predicted that individual differences (i.e., there would be
a significant amount of shared variance across observations within an individual) would
explain media multitasking intensity across the week of the study. This also was used to
provide evidence for the need to create a multilevel item response theory (MLIRT)
model. In order to evaluate this hypothesis, it was necessary to examine if the ICCs, or
intra class coefficients between items over the week as nested within individuals, was
greater than .05. In the current sample, the ICC for individuals was .48, which suggests
48% of the variance was explained between individuals rather than within individuals
(See Table 34). Thus, hypothesis two was supported. In additional analyses, the
individual ICC (48%) was larger than that of the dyad (.42), time (.08), or the grouping
dummy variable of parent and adolescent (.14). This means that that individuals shared

more variance within themselves in that an individual engaged in more similar media
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multitasking over time than between individuals variance; individuals media

multitasking intensity is more stable.
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Table 28

Multilevel 2PL model

parameter Mean sD MAP Rhat effSize Q5 Q95
1 b[1] 0.41 0.037 0.41 1.09 27.4 0.35 0.47
2 b[2] 0.99 0.06 0.96 3.97 11.2 0.90 1.09
3 b[3] 1.92 0.09 1.89 3.64 5.3 1.78 2.07
4 b[4] 1.34 0.05 1.33 157 134 1.24 1.42
5 b[5] 0.85 0.04 0.86 1.26 137 0.80 0.91
6 b[6] 0.33 0.03 0.34 1.01 130.3 0.29 0.38
7 b[7] -0.23 0.02 -0.23 1.08 155.9 -0.27 -0.19
8 b[8] 1.48 0.05 1.49 1.38 16.6 1.40 1.57
9 b[9] 1.60 0.11 153 1.28 4.2 1.45 1.87
10 b[10] 2.09 0.10 2.12 3.3 7.6 1.92 2.23
11 b[11] 1.18 0.05 1.20 1.7 18.1 1.09 1.25
12 b[12] 0.29 0.03 0.30 1.05 132.8 0.25 0.34
13 b[13] 0.56 0.03 0.56 1.05 99.3 0.52 0.62
14 b[14] 3.34 0.19 3.48 5.9 25 3.02 3.59
15 a[1] 1.02 0.05 1.01 1.23 11.8 0.93 1.10
16 a[2] 1.60 0.10 1.53 6.2 4.1 1.46 1.78
17 a[3] 1.89 0.10 1.85 4.4 4.8 1.72 2.06
18 a[4] 0.96 0.05 0.97 1.58 12.7 0.87 1.04
19 a[5] 0.46 0.04 0.45 1.65 33 0.39 0.52
20 a[6] 0.36 0.03 0.35 1.13 60 0.31 0.41
21 a[7] 0.28 0.03 0.28 1.15 48.2 0.24 0.34
22 a[8] 0.52 0.04 0.53 1.03 42 0.46 0.58
23 a[9] 1.02 0.07 1.01 1.3 6.6 0.93 1.16
24 a[10] 151 0.08 1.56 2.79 7.3 1.36 1.63
25 a[11] 0.72 0.04 0.69 1.34 25.3 0.65 0.79
26 a[12] 0.82 0.03 0.81 11 311 0.76 0.87
27 a[13] 0.79 0.04 0.79 1.14 314 0.73 0.85
28 a[14] 2.06 0.14 2.18 7.37 35 1.82 2.22
29 sigmal 0.91 0.02 0.91 121 34.1 0.87 0.94
30 sigma2 (level 0.87 0.03 0.87 1.15 54.4 0.82 0.92
31 ICC 0.48 0.02 0.49 1.28 58.4 0.45 0.52
32 mu.b 1.16 0.26 1.16 1 500 0.71 1.56
33 omega.b 0.97 0.20 0.88 1.01 378.6 0.69 1.33
34 sigma.b[1] 0.49 0.06 0.48 1.45 6.7 0.39 0.59
35 sigma.b[2] 0.55 0.07 0.49 2.98 7.7 0.46 0.67
36 sigma.b[3] 0.52 0.07 0.54 1.78 95 0.40 0.62
37 sigma.b[4] 0.53 0.08 0.48 171 6.3 0.43 0.67
38 sigma.b[5] 0.53 0.05 0.52 1.15 20.7 0.46 0.61
39 sigma.b[6] 0.52 0.05 0.52 11 134 0.45 0.60
40 sigma.b[7] 0.67 0.05 0.66 111 23 0.60 0.76
41 sigma.b[8] 0.58 0.08 0.63 2.32 5.8 0.43 0.69
42 sigma.b[9] 0.86 0.12 0.80 1.29 5.2 0.70 1.12
43 sigma.b[10] 0.63 0.07 0.62 1.63 9.4 0.50 0.75
44 sigma.b[11] 0.53 0.11 0.52 3.17 2.7 0.31 0.66
45 sigma.b[12] 0.53 0.04 0.52 1.22 27.6 0.48 0.59
46 sigma.b[13] 0.49 0.06 0.44 131 105 0.41 0.58
47 sigma.b[14] 0.36 0.06 0.36 1.04 6 0.28 0.47
48 sigma.a 0.33 0.02 0.32 3.86 5.7 0.31 0.36
49 omega.a 0.561 0.109 0.51 1.02 346.5 0.41 0.76
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Hypothesis 3: Individual Differences in Executive Functioning

It was predicted that media multitasking intensity would have a positive
relationship with individual differences in executive functioning. Particularly,
deficiencies of executive functioning would predict more sensory resource allocation to
media, and more difficulty of media tasks, but less intentional media and task relevance.
After including the grand-mean centered scores for executive functioning as a predictor,
which would have a fixed latent effect on the four dimensions of media multitasking
intensity, this hypothesis was not supported. Importantly, including executive
functioning in the model after controlling for dyad did not improve the overall model fit
from the baseline significantly according the -2LL loglikelihood ratio test (LRT), which
is calculated via chi-square (2 (4) = -53.32, p = 1). However, it significantly improved
the model once dyad ID was included (2 (4) =51.70, p <.001).

Hypothesis 3a. Poorer executive functioning predicted more sensory resource
allocation to media across the week (8 = .20). Similarly, the lower one’s executive
functioning, the more difficult one reported their tasks to be (5 = .35). Thus, hypothesis
3a was supported.

Hypothesis 3b. Poorer executive functioning demonstrated a positive
relationship with intentional allocation of sensory resources (8 = .28), as well as a
positive relationship with relevancy of tasks in which participants reported to engage (8

=.16). Thus, hypothesis 3b was not supported.
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In addition to the lack of significant information added to the model, the
expected relationships between executive functioning and dimensions were not
supported. Though a positive relationship was expected and found between lower
executive functioning and sensory resource allocation and task difficulty, executive
functioning did not demonstrate the expected negative relationship with intentional
allocation and relevancy; indeed, it showed positively relationships. This supports the
meta-analysis conducted by Wiradhany and Nieuwenstein (2017), which found that the
effect sizes of the relationship between executive functioning and media multitasking
frequency, when controlling for sample size, neared zero. Yet, this could support
hypotheses that media multitasking is a consequence of poorer executive functioning
due to a breadth-bias, in which more tasks are perceived as relevant and potentially
even intentional (Ophir et al., 2009).

Hypothesis 4: Individual Differences in Self-Regulation

In hypothesis four, self-regulation, a specific sub-type or use of executive
functioning, was predicted to have a significant relationship with the dimensions of
media multitasking intensity. Specifically, deficiencies in self-regulation would predict
more sensory resource allocation and task difficulty within the week, but less
intentional sensory resource allocation, and task relevance. Including self-regulation as
a latent fixed effect significantly improved model fit (2 (4) = 18203.42, p < .001).

However, hypothesis four was only partially supported.
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Hypothesis 4a. Deficiencies in self-regulation predicted a small amount of
additional sensory allocation to media (8 = .14), and a moderate amount of more
difficult tasks (B = .22). Thus, hypothesis 4a was supported.

Hypothesis 4b. However, deficiencies in self-regulation did not predict less
intentional sensory resource allocation (8 = .21) to media or task relevance (S = .18).
Thus, hypothesis 4b was not supported.

The current findings suggest that self-regulation impacts sensory resource
allocation and the evaluation of the difficulty of tasks such that more difficult tasks are
involved and more sensory resource allocation occurs when self-regulation is lower.
However, this does not relate to intentional sensory allocation or the relevance of the
media involved.

Hypothesis 5: The Explanatory Power of Executive Function vs. Self-
Regulation

Hypothesis five involved the prediction that self-regulation, which involves the
use of attentional resources and working memory to monitor, evaluate, and adjust
behavior, would be a better explanatory variable than executive functioning, which is
more general. However, because the constructs are related in nature, it was necessary to
analyze this hypothesis by first creating a construct that combines executive functioning
and self-regulation and comparing this construct to executive functioning and self-

regulation separately.
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In examining the explanatory power of the combined predictor, the grand-mean
centered average of the executive functioning and self-regulation were entered into the
model and first compared to the baseline model, similar to the analyses described for
hypotheses four and five. The addition of this combined construct significantly
improved the model, as reflected in the change test (y2 (4) =75.851, p <.001).

Following this model, the explanatory power of the grand-mean centered
combined predictor of the two were entered into the model and compared to the model
testing the influence of executive functioning model and the self-regulation separately.
The combined model would have the executive functioning model nested within it and
therefore provided an appropriate comparison. The model with the combined executive
functioning and self-regulation latent fixed effects was significantly better than the
model that included executive functioning alone as the predictor (2 (0) = 24.15, p <
.001). Thus far, this suggests that adding self-regulation into the model was an
improvement.

Finally, the examination of hypothesis five resulted in comparing the model with
self-regulation (grand-mean centered) to this model with the combined executive
functioning and self-regulation predictor. In comparison to the latent fixed effects of the
combined forms of attentional functions, self-regulation alone performed worse. Again,

the combination of executive functioning and self-regulation as a single, combined

206



predictor of the dimensions of media multitasking intensity significantly improved the
fit of the model than self-regulation alone (2 (0) = 41.24, p <.001).

Therefore, hypothesis five was partially supported. While it is true that self-
regulation is not a better predictor than executive functioning, self-regulation as a
component of executive functioning increases explanatory power. This is evaluated as
partial support of hypothesis in addition to executive functioning’s lack of significant
improvement to the baseline. Stated differently, self-regulation is not a better predictor
alone, but self-regulation is a valuable predictor in that it is a significant predictor, but is
most valuable to the model when it is contextualized as a component of executive
functioning.

Hypothesis 6: Adolescents and Media Multitasking Intensity

Hypothesis six predicted that being an adolescent would moderate the
relationship between self-regulation and the four dimensions of media multitasking
intensity. Adolescents, who have yet to develop their self-regulatory capacities, were
expected to report more sensory resource allocation to media, more difficult media
tasks, less intentional sensory resource allocation, and less task relevancy.

This hypothesis was evaluated by examining the predicted value of adding the
variable of teen, the grand centered mean of self-regulation, and finally an interaction
between the variable of adolescent and self-regulation. In order to examine this, teens

were first introduced into the model in addition to self-regulation to evaluate if
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including the variable of teen improved overall significance. The inclusion of teen as a
predictor significantly improved model fit (y2 (4) = 17.583, p <.001). Thus, the effect
of the interaction between teen and self-regulation was then examined.

The model including the grand centered mean for self-regulation, the predictor
of teen, and the interaction between teen and self-regulation demonstrated a
significantly better fit than the baseline model (y2 (12) = 69.32, p < .001), better than
the model with the mean for self-regulation alone (y2 (8) = 34.71, p <.01), and better
than the model with the two separate measures of self-regulation and teen (y2 (8) =
17.13, p <.001). Thus, adolescence significantly moderates the impact of self-
regulation’s impact on media multitasking intensity.

In the model, teens engage in less sensory resource allocation to media, less
difficult tasks, and less intentional sensory resource allocation than parents. Lesser self-
regulation in general still predicted more media multitasking, more difficult tasks, more
intention sensory resource allocation, and more task relevancy. However, amongst
teens, the lesser the self-regulation the lesser the sensory resource allocation to media
tasks, more intentional sensory resource allocation, and yet less relevance amongst tasks
in which they engaged, in comparison to parents with less self-regulation capacity.
However, there were no significant differences in difficulty of tasks predicted by the

interaction between self-regulation and adolescence. Thus, these results find that less
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self-regulation for teens impacts them such that they allocate less sensory resources to
media use, but do so with more intention and less relevance.
Hypothesis 7: Media Multitasking Intensity and Stress

In hypothesis seven, the relationship between the dimensions of media
multitasking intensity and stress were investigated in order to examine directionality
and the strength of the relationship. Particularly, hypothesis 7a predicted that increased
engagement in sensory resource allocation to media and increased engagement in
difficult tasks were expected to be positively predictive of stress at the end of the week
(i.e., in the post-survey). On the other hand, hypothesis 7b predicted that increased
engagement in intentional sensory allocation and task relevancy would be predictive of
less stress at the end of the week (post-survey). This hypothesis was first examined by
regressing stress at the end of the week on media multitasking intensity throughout the
week (i.e., over time using MLIRT). Then, it was tested evaluating the predictive power
of stress at the beginning of the week for media multitasking intensity throughout the
week. Finally, stress at the beginning of the week was included in the model in addition
to self-reported stress at the end of the week, such that the model predicting stress at the
end of the study would control for stress at the beginning of the study.

Thus, there are three overall model fits to the data that first assessed the change
in stress explained by media multitasking intensity. By adding the grand centered mean

stress at the end of the week in which the study occurred, the overall model fit statistics

209



showed significant improvement (2 (4) = 70.348, p < .001). Similarly, after including
the grand-centered mean of stress at the beginning of the study into the model, the
overall model fit again improved significantly (2 (4) = 47.466, p < .001). The grand-
centered mean of stress at the beginning of the week/study predicted more sensory
resource allocation, more difficulty, more intentional resource allocation, and more
relevant tasks. Finally, a model was specified with the grand-centered mean of stress at
the beginning of the week and the grand-centered mean of stress at the end of the week.
This model significantly again improved upon the baseline model including dyad (x2
(8) =73.275, p < .001), as well as the model involving stress at the beginning of the
study (x2 (4) = 25.81, p <.001), however, it was not significantly better than the model
involving only stress at the end of the week (2 (4) = 2.93, p = .57).

Hypothesis 7a. In the final model, hypothesis 7a received support: a positive
relationship was expected between sensory allocation and task difficulty and stress.
Greater shared sensory resource allocation to media (f = .18), and more difficult tasks
(B = .29) both predicted increased stress at the end of the week.

Hypothesis 7b. Intentional sensory resource allocation (f = .21) and greater
task relevance (S =.11) was associated with more stress at the end of the week. Thus,

hypothesis 7b was not supported.
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CHAPTER EIGHT:
DISCUSSION AND FUTURE DIRECTIONS
Discussion

The environment and thus daily experiences of individuals around the globe
have become dependent upon technology. This dependency has raised new concerns for
the cognitive and emotional well-being of users, especially for adolescents who are the
most avid users. While the evidence accumulates that media has become an essential
tool and fundamental aspect of daily life, its critical role in a variety of human needs
and goals has created more interference and distraction from the most valuable aspects
of life: relationships, work, and personal time. Yet, as the concern about and necessity
for investigating the role of media dependency and a multiple media environment in
daily life has increased, the challenges of investigating media and evaluating its impact
have also grown or at least become more apparent. As the forms of media, variety of
media content, and access to media increase and continue to proliferate, the nature of
media and its effects appear to evolve. Theories explaining the mechanisms of media’s
effects are challenged by these transformations. Simultaneously, the security of the
claims or validity of measures of media have been confronted by the mounting
difficulty of accurately representing the features of media enough to explain its effects.
In response to the existing challenges with theory and measurement development, the

current dissertation developed and evaluated a theory of media multitasking intensity
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through an iterative process of validating a measure and a longitudinal multi-survey
study of parent-adolescent dyads. The findings evidence the profound value of
intertwining these pillars of empirical results: theory and measurement.

In its most recent iteration, the media multitasking intensity questionnaire
(MMTIQ) demonstrated evidence that the revisions to theory, structure, and content
secured a more valid measure. The media multitasking intensity questionnaire, the
measure validated and iterated upon, psychometrically reflected the theorized four
dimensions (See Figure 10). Sensory resource allocation to media, task difficulty,
intentional sensory resource allocation, and task relevance appear to best explain the
variation in a random sample of media experiences as self-reported by parents and
adolescents on multiple weeknights.

First, the psychometric fit of models of the data revealed that the frequency in
which people engaged in behaviors indicative of media multitasking intensity did not
provide more valuable information. Rather, it appeared that simply the presence or
absence of these features was most informative. When examining the presence of media
multitasking intensity indicators, the measure demonstrated the same properties (i.e.,
similar ranges of variation and means) regardless of weeknight. However, the averages
of these four dimensions and variation of values within them differed between parents
and teens. Despite, the potential caution this necessitates, these findings provide

evidence of some degree of intersubjectivity within the measure.
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Second, participants’ media multitasking intensity was partially explained by
individual differences. The current study found that media multitasking intensity
demonstrated some stability across the weeknights but also suggested that the media
multitasking intensity is indeed partially explained by individual tendency. The
variation of responses was greater between individuals than within individuals.
However, it is important to note that there was still some significant variation within
one person across the time periods. These findings could indicate that media
multitasking intensity, at least when measured systematically similar periods of time
(i.e., on weeknights, within the most recent half hour), is consistent within a person
because of the consistency of the types of contexts they experience. The intricacies of
the interaction between individual and context require further investigation before it is
possible to make larger claims about the stability, tendency, or habits of individuals to
engage in more or less intense media multitasking. It is unclear if the causes of
differences in media multitasking intensity are variation in individuals due to their
contexts or if it is an outcome of a more internal, trait-like quality.

Third, cognitive abilities such as executive functioning and self-regulation
predict engagement in more intense media multitasking, and are most powerful as a
single combined predictor. The current findings demonstrate lesser conscious directed
attention and working-memory capacity as well as the lesser capacity for self-

monitoring, evaluation, and adaptation impact media multitasking intensity. Yet, their
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impact on intentionality and task relevance was not as predicted. Lower executive
functioning and lesser self-regulation functioning both predicted more sensory resource
allocation, more difficult tasks, more intentional sensory resource allocation, and more
relevancy. However, it was predicted that the lower executive functioning and less self-
regulation would predict less intentionality and less relevancy. Thus, this raises
concerns about whether this is explainable by the perception of intentional allocation
and relevancy that is problematic or whether the engagement of media multitasking
with difficult tasks is unlikely to occur if the tasks are not engaged intentionally or due
to perceived relevancy. Yet, the findings gain interpretability and thus secure more
validity in relation to previous iterations evaluating the measure and attribute of
intensity.

Based on previous investigations (Study 1 and 2 described in Chapter 3), it
appears that in difficult conditions, it is more common to allocate sensory resources to
media more intentionally and to do so with tasks that are more relevant. This provides
support for the “law of less work™, limited capacity models, and threaded cognition
(Wang et al., 2015; Yeykelis et al., 2014), which suggests that it may not be cognitively
plausible or likely for people to engage in the most cognitively taxing or most intense
forms of media multitasking theorized in Figure 11. Though it is possible to theorize
that some people may engage in the most extreme form of media multitasking intensity,

this is relatively rare and may require a different study design to examine it. Thus, the
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most intense form of media multitasking intensity, engaging in more sensory allocation
more intentionally and with more difficult and relevant tasks, should be further
investigated. Previous research explicated in Chapter 3 in addition to that of Wang et al.
(2015) may provide more clarity, but the security of these claims still warrants further
investigation. Nonetheless, deficient executive functioning and less self-regulation
separately and in combination both predict more intense media multitasking behaviors.
Fourth, adolescents’ media multitasking intensity significantly differs from their
parents’ and is partially explainable by deficiencies in self-regulation. In comparison to
the previous research, which suggests that teens engage in media multitasking more
frequently than other age ranges, the current study found that adolescents engaged in
less sensory resource allocation amongst media and other tasks. However, they
allocated their resources to less difficult tasks, and engaged in their tasks less
intentionally. There was no significant difference in the relevance of their tasks. Thus,
they engaged in less intense media multitasking than their parents. However, teens with
poorer self-regulation functioning engaged in less sensory resource allocation to media
tasks and engaged in them more intentionally, but with significantly less relevant tasks.
The difference between parents’ and teens’ relevancy of tasks depends on lower self-
regulation capacities. It appears lower self-regulation within adolescents is not
predictive of sensory allocation to multiple media tasks or media tasks that are

interruptive or overlapping with other tasks, but rather of the intentional engagement in
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irrelevant media tasks. The current findings support and echo Reinecke et al. (2018)’s
findings that increased access to the Internet and thus various mediated content can
invite procrastination, rather than active engagement in multiple media or multiple
tasks. They similarly found that self-regulation predicts procrastination behaviors and
thus increased depression and anxiety. This may suggest that less self-regulation does
not explain when media multitasking intensity is greatest amongst teens, but explains
when it creates opportunities to procrastinate.

Finally, higher media multitasking intensity predicted more stress. The current
study found that even when controlling for stress at the beginning of the study, stress
was positively caused by to engaging in more sensory resource allocation to media in
addition to other tasks, more difficult tasks, more intentionally allocated sensory
resources, and more relevant tasks. This relationship with intentionality and relevancy
was not expected. Extremely demanding or extremely high media multitasking intensity
may be very uncommon. In other words, they are currently suppressed in the existing
study. A ceiling effect may be occurring such that the most harmful combination of
these dimensions involves the intentional, relevant, difficulty, sensory resource
allocation amongst media and/or other tasks. These findings imply that the most
stressful forms of media multitasking intensity are those in which sensory resource
allocation amongst media and other tasks are done intentionally because they are

relevant to difficult goals. This suggests that technostress or the digital stress
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experienced by parents and teens alike may be an outcome of increased involvement of
media, if not multiple media, in completing their goals. In comparison to previous
frameworks or explanations of media multitasking intensity, the current findings
suggest that it is not most harmful because it is an unintended and irrelevant behavior
(i.e., uncontrollable distraction). Rather, these findings suggest that the technologically
and media-saturated environment has created new challenges for accomplishing daily
goals that currently have the capacity to overwhelm.
Future Directions

The current findings demonstrate that the theory of media multitasking intensity
must incorporate the various competing factors that impact the integration of media
tasks into daily life as opposed to focusing on only the interference of media tasks with
daily life. The dissertation secures evidence of the validity of a four-dimensional model
of media multitasking intensity (i.e., co-occurrence and interruption, task difficulty, task
intentionality, and task relevancy) that predicts experiences of stress and is explained
by executive functioning and self-regulation capacity. Still, the role of intentionality and
relevance in contributing to stress and in relation to these explanatory factors warrants
further research to examine whether low intentional and low relevance is uncommon or
less harmful. Future research should continue to examine the causal mechanisms that
predict media multitasking intensity and explain its effect on well-being. In addition, the

current investigation of media multitasking limited the observations of sensory resource
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allocation to media on only weeknights. This may have impacted the relationships that
were investigated: weeknights involve relaxation with family and friends as well as
extracurricular activities and homework for teens. Finally, in the vein of continuing to
wed theory development with measurement validation, future research should
investigate triangulations of methods of observing media multitasking intensity and
well-being, including passive-observation, reports from close friends and family, and
uses of biological measures. Though weak measurement invariance and thus evidence
of intersubjectivity was moderately secured, these future investigations should continue
to validate the measure in various theoretically-relevant subpopulations. In
combination, these efforts could continue to build security in the evidence of validity of
the media multitasking intensity questionnaire (MMTIQ) and the claims that scholars
can assert based on their empirical findings.
Conclusion

The current dissertation examined the existing media effects literature and
identified the weak role of measurement development and validation in theory
development. It thus contended that this explains existing inconsistent findings within
the literature (Chapter 2). Thus, it proposed an iterative process of measure validation
and theory development, and evidenced its value. By creating measures and theories as
reflections of one another or “mirrors” that become sources of feedback for one another,

the advancement of knowledge develops in relation to the security of claims and with a
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greater degree of cohesiveness. The development of the media multitasking intensity
questionnaire and the iterative process of validation became the foundation for a theory
of media multitasking intensity (Chapters 3 and 4), which more securely captures
complex variation in a sociocognitively sensitive and novel construct. These
developments are a consequence of leveraging the measure’s evidence of validity or the
lack thereof to guide clear hypothesis testing and thus understanding of the construct.

Within the specific contexts of media multitasking research, the current dissertation
demonstrated that media multitasking intensity negatively affects impacts well-being,
predicting increases in stress. The most detrimental experiences emerge as those in
which more sensory resources are intentionally allocated to media tasks, along with
tasks that are difficult and relevant. Unexpectedly, teenagers engaged in lower media
multitasking intensity than their parents. Media multitasking intensity, accordingly,
appears to reflect the necessary integration of media multitasking into existing goals
particularly for parents rather than distraction. Despite, being stressful, this does not
imply that all media multitasking is harmful. The future is not necessarily doomed to
being overwhelmed and stressed due to technology. Individuals are adapting not only to
the stimuli in a media-saturated environment, but are also learning how to leverage
media for their goals. They may need guidance and practice with prioritizing or

reassessing the relevance of their media.
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