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Abstract

Our ability to multitask—focus on multiple tasks simultaneously—is one of the most critical functions of our cognitive
system. This capability has shown to have relations to cognition and personality in empirical studies, which have received
much attention recently. This review article integrates the available findings to examine how individual differences in mul-
titasking behavior are linked with different cognitive constructs and personality traits to conceptualize what multitasking
behavior represents. In this review, we highlight the methodological differences and theoretical conceptions. Cognitive
constructs including executive functions (i.e., shifting, updating, and inhibition), working memory, relational integration,
divided attention, reasoning, and prospective memory were investigated. Concerning personality, the traits of polychronicity,
impulsivity, and the five-factor model were considered. A total of 43 studies met the inclusion criteria and entered the review.
The research synthesis directs us to propose two new conceptual models to explain multitasking behavior as a psychometric
construct. The first model demonstrates that individual differences in multitasking behavior can be explained by cognitive
abilities. The second model proposes that personality traits constitute a moderating effect on the relation between multitask-

ing behavior and cognition. Finally, we provide possible future directions for the line of research.

Introduction

Multitasking behavior—the ability to perform numerous
activities simultaneously—is an amazing capability of our
cognitive system. Multitasking has been a subject in experi-
mental psychology for decades (Hommel, 2020). Typical
laboratory experiments addressed reaction speed and accu-
racy in single- versus multiple-task situations, either during
simultaneous (“‘dual task™) or alternating (“task switching”)
task performance (Koch et al., 2018; Lien et al., 2006). A
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separate line of research is devoted to multitasking perfor-
mance in real-world tasks. For example, individuals might
be required to write texts, manage emails, and receive
phone calls at work in parallel. When a phone call occurs,
details about the writing task must be held in memory to
be retrieved later. Successful completion of real-world
affordances generally requires coordination of several dif-
ferent ongoing tasks. The challenges include that different
tasks must often be interleaved or interrupted and must
be performed without intermediate performance feedback
(Burgess, 2000). Moreover, real-world tasks often require
complex task sharing (e.g., Beede & Kass, 2006). We will
refer to multitasking in real-world scenarios as everyday
multitasking behavior. This is the focus of the present work.

There are numerous tools for measuring everyday multi-
tasking performance. Craik and Bialystok (2006) used the
breakfast task as a simulation of daily activities. Here, par-
ticipants have to monitor the progress of food items that
cook at different rates and starting points so that all would
be served at the same time. It can be criticized that this sce-
nario requires switching between tasks that are very similar
to one another, while in real-world situations the ongoing
tasks might be different. In the day out task participants are
required to plan for a day out, e.g., meeting a friend at a
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museum or for dinner (Schmitter-Edgecombe et al., 2012).
Two other measures—the SynWin (Elsmore, 1994) and the
Edinburgh virtual errands task (EVET; Logie et al., 2004)
are frequently used. The SynWin relies on tasks based on
the simulation of specific work domains as seen for military
personnel or pilots. The EVET reflects everyday multitask-
ing, in which test takers need to remember the necessary
errands to complete while navigating through a virtual
environment. Lastly, the Simultankapazitidt/Multi-tasking
is a generalized and standardized real-life scenario of mul-
titasking (SIMKAP; English: Simultaneous Capacity/Mul-
titasking; Bratfisch & Hagman, 2011; Konig et al., 2005). In
SIMKAP, participants are required to interleave routine (i.e.,
identifying and marking certain combinations of stimuli in
SIMKAP scenario) and problem-solving tasks in cohesive
manner with changing circumstances. SIMKAP outcome
(i.e., quick and accurate performance) relies on multiple per-
ceptual or cognitive resources that are engaged in successful
multitasking performance, like perceptual speed, perceptual
accuracy, or memory and intellectual ability.

The efficiency of handling multiple tasks in complex
environments differs across individuals. A small fraction of
the population, coined supertaskers, even seem to be capa-
ble of performing multiple tasks with no costs relative to a
single task situation (Medeiros-Ward et al., 2015; Watson &
Strayer, 2010). Such variations reflect, on the one hand, indi-
vidual differences in the cognitive abilities that underlie mul-
titasking behavior. Specifically, executive functions support
goal-directed behavior and thereby permit people to act in an
adaptive manner in multiple tasks—situations (e.g., Miyake
& Friedman, 2012). Likewise, working memory supports
storage of information in the face of interference (Engle
et al., 1999) and is used to build mental representation by
integrating information from multiple sources (i.e., rela-
tional integration; Oberauer et al., 2003). Divided attention
(Biihner et al., 2006), reasoning (Redick et al., 2016), and
prospective memory (Burgess et al., 2000) are further can-
didate skills that correlate with multitasking performance.

Besides cognitive abilities, there is tentative evidence that
multitasking proficiency also depends on personality traits.
For instance, polychronicity is the individual preference for
attending to many tasks at once, as occurs during multitask-
ing behavior (Poposki & Oswald, 2010). Other traits that
might be related to multitasking performance are impulsiv-
ity (the inability to inhibit actions), and the personality fac-
tors of the five-factor model (extraversion, conscientious-
ness, agreeableness, openness to experience, and emotional
stability).

Despite the demonstrable importance of individual dif-
ferences, there has to date been no attempt to synthesize
the evidence linking cognitive abilities and personality fac-
tors with multitasking performance. In this work, we review
results of studies which addressed individual influences in
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everyday multitasking behavior, with respect to cognitive
abilities and personality traits. We refer to multitasking
behavior as an individual’s ability to integrate dynamic
aspects of actions in a concurrent task environment. A more
consolidate definition of multitasking behavior, which incor-
porates our synthesis, will be provided at the end of this
review.

Aim, limitations and outline of the current
review

This review article focuses on multitasking ability, i.e., the
capability of performing multiple tasks at once. We want
to highlight that we deliberately exclude media multitask-
ing (Ophir et al., 2009), an aspect of multitasking activity
that is currently highly researched. Research on multitasking
behavior and media multitasking historically belonged to
two largely independent research domains. Studies on media
multitasking rely on self-report questionnaires, which is the
reflection of the respondents’ perception of their own mul-
titasking experiences, rather than their actual behavior (e.g.,
Carrier et al., 2009; Lui & Wong, 2012). Also, media mul-
titasking requires people to switch back and forth between
tasks, but extensive practice with task switching may have
little effect on their actual ability to integrate multiple tasks
simultaneously (Alzahabi & Becker, 2013). We, therefore,
decided to exclude media multitasking from this review.
Our review differs from previous overview articles on
multitasking in several important points. First, the prevailing
reviews are in the area of media multitasking (e.g., Cardoso-
Leite et al., 2015) or laboratory tasks like dual-task interfer-
ence (Pashler, 1994), or task switching (e.g., Kiesel et al.,
2010; Koch et al., 2018; Monsell, 2003). Moreover, previous
work did not account for individual differences (i.e., each
person’s individuality) in multitasking behavior. Literature
has demonstrated that individuals differ widely in their cog-
nitive abilities to execute multiple tasks concurrently (e.g.,
Himi et al., 2017, 2019; Redick et al., 2016). Therefore,
we deem necessary to include individual differences when
reviewing multitasking performance. As such, we approach
multitasking behavior through the question of “How do peo-
ple vary in their multitasking ability?” in this review paper.
Prior research used different paradigms for investigat-
ing everyday multitasking behavior. This has led to a lack
of uniformity in behavioral measurements across studies
(Laloyaux et al., 2018). What is more, the behavioral per-
formance may rely on different cognitive abilities in different
tasks. For example, Logie et al. (2011) observed that the
EVET, but not the breakfast task, is correlated with working
memory skills. However, the limitation for this review article
is that results cannot be easily aggregated across paradigms.
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The outline of the present article is as follows. The meth-
ods section contains search and inclusion criteria for the
review, as well as a tabular sketch of the methods and results
used in the included studies. In two different sections, we
then review the relation of cognitive abilities and personal-
ity characteristics, respectively, with multitasking behavior.
The addressed cognitive abilities are executive functions,
working memory, prospective memory, relational integra-
tion, divided attention, and reasoning. The addressed per-
sonality characteristics are polychronicity, impulsivity,
and the five-factor personality model. Each sub-section on
cognitive abilities and personality characteristics features
a review of the theoretical background, description of the
included studies and measures (few studies used self-reports
of multitasking behavior), and a synthesis of the results. An
integrative summary and discussion will be given. We will
conclude our review by highlighting specific challenges for
future research.

Methods
Search strategy

The goal of our review was to integrate cognitive and per-
sonality perspectives on multitasking behavior into a coher-
ent theoretical framework. Accordingly, we systematically
searched for peer-reviewed empirical studies published from
2001 to 2020 through the electronic databases—PsycINFO,
PsycARTICLES, and ERIC, using keywords of “multitask-
ing ability”, “multitasking skill”, and “multitasking ability
and personality”. In addition, reference lists of selected stud-
ies were mined for additional articles and literature reviews
were searched. Here, we set 2001 as the starting time for
the literature search to include last 20 years of multitasking
research.

Inclusion criteria

Studies included in this review had to meet the following
conditions: be original papers, written in the English lan-
guage, and peer-reviewed. Additionally, it had to satisfy at
least one of the followings: (a) use objective or self-reported
(e.g., daily diary; only in case of personality researches)
assessment tools for measuring multitasking behavior, (b)
focus on cognitive ability associated with at least one of the
cognitive functioning: executive functions (updating, shift-
ing, and inhibition), working memory, prospective memory,
relational integration, attention, and reasoning, or (c) focus
on personality traits associated with polychronicity, impul-
sivity, or the five-factor personality approach. All studies
reviewed were conducted with young adults. The studies we
included were restricted to experimental and correlational

studies focusing on behavioral performance measures. Thus,
we intentionally excluded the large set of literature on neuro-
anatomical and cognitive impairment evidence.

Search results

In total, 198 unique records were initially screened after
applying the search terms in the three databases, as described
above. Following the assessment of these studies for eligibil-
ity and removing any duplicates, 28 papers on cognition, and
15 papers on personality factors were identified, based on the
criteria for study inclusion. Among these, three investigated
both cognition and personality (see Fig. 1 for detailed infor-
mation). Almost all the studies were based on a correlational
or manifest multiple regression approach, whereas only six
studies focused on the latent variable relations. Tables 1 and
2 present details of the study characteristics included in this
review.

Cognitive correlates of multitasking
behavior

Within the domain of human cognition, two main schools of
thought—cognitive correlates and cognitive components or
task analytical approaches have emerged which have shown
to be influenced by individual differences (Pellegrino &
Glaser, 1979). The cognitive correlates approach attempts
to specify correlations among various cognitive abilities. In
comparison, the task analytical approach concentrates on the
analysis of the components of the tasks commonly used to
assess cognitive abilities.

When addressing both the domains of cognitive corre-
lates and task-analytic approaches, the questions to ask are
“What cognitive correlates allow for a high multitasking
ability?” and “What does a multitasking test actually meas-
ure?”. Broadly speaking, the cognitive correlates approach
describes the most important cognitive abilities that instigate
higher multitasking ability, while task-analytic approach
investigates the cognitive structure of the multitasking
measures. All through this review, cognitive correlates and
task-analytic approaches are considered to explore individual
differences in multitasking behavior (for a similar approach;
see Unsworth, 2019).

Executive functions
Theoretical background

Miyake et al. (2000) identified three core executive func-
tions: “shifting of mental set”, “updating of working mem-
ory”, and “inhibition of pre-potent responses”. These core

executive functions would operate in a collaborative fashion
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case of personality researches) assessment tools for
measuring multitasking

(b) focus on cognitive ability associated with at least one of
the cognitive functioning: executive functions, working
memory, prospective memory, relational integration,
attention, and reasoning

(c) focus on personality traits associated with polychronicity,
and the five-factor personality approach
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(n = 28 papers on cognition, and n =
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Adapted from The PRISMA Statement (www.prisma-statement.org)

Fig. 1 Flow diagram for the search and inclusion criteria for studies in this review

in planning-related tasks, e.g., multitasking). A more recent et al., 2015) who suggested that the variance found in these
model of executive functions was developed by Friedman  three core executive functions may be explained by a gen-
and her colleagues (e.g., Friedman et al., 2008, 2016; Ito eral EF factor—that is common EF, defined as the variance
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Table 1 Description of included studies on multitasking behavior and cognitive correlates

First author N Mean age or range Multitasking behavior ~ Cognitive correlate Correlation with the
(years) measure criterion
Bai et al. (2014) 229 18-35 Abstract Decision Relational integration ~ 0.36
making Reasoning 0.36
Biihner et al. (2006) 135 22 Simultaneous capacity ~ Working memory Ranging from 0.20* to
(SIMKAP) Relational integration 0.64*
Shifting
Attention
Reasoning
Chang et al. (2017) 116 20-30 Edinburgh Virtual Working memory 0.25 and 0.50
Errands Test (EVET)
Colom et al. (2010) 302 28.4 Divided attention task ~ Working memory 0.35
Funnel task Reasoning 0.22
Fischer and Hommel 48 23.4 Experimental paradigm Shifting (cognitive Associated
(2012) control)
Fischer and Plessow Review Shifting
(2015)
Gade and Koch (2012)  Review Inhibition
Hambrick et al. (2010) 131 Undergraduate student SynWin Working memory 0.3
Reasoning 0.24
Hambrick et al. (2011) 149 17-35 SynWin Updating Partially related
Shifting (task switch-  n/r
ing)
Himi et al. (2019) 202 23.09 SIMKAP Working memory 0.43*
Relational integration ~ 0.59*
Divided attention 0.56*
Shifting 0.25%
Inhibition 0.53%
Updating 0.61*
Common EF n/r
Unique updating n/r
Unique shifting n/r
Hirnstein et al. (2019) 148 329 Computerized meeting  Prospective memory n/r
Koch et al. (2018) Review preparation task Shifting (task switch-
ing)
Konig et al. (2005) 131 19-36 SIMKAP Working memory Ranging from 0.28 to
0.44%
Relational integration ~ Ranging from 0.20 to
0.28
Shifting Ranging from —0.24 to
-0.42
Reasoning Ranging from 0.23 to 31*
Attention Ranging from 0.22 to
0.27°
Logie et al. (2011) 165 19.59 EVET Working memory 0.23 (verbal span) 0.29
(spatial span)
Prospective memory —0.02 (ns)
Lui and Wong (2019) 220 18-31 Multitasking paradigm  Working memory 0.33 and below in magni-
Reasoning tude
Processing speed
Mintyld (2013) 72 28.35 Computerized task Updating 0.39
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Table 1 (continued)

First author N Mean age or range Multitasking behavior ~ Cognitive correlate Correlation with the
(years) measure criterion
Martin et al. (2020) 171 18-35 Control tower Inhibition (attention Ranging from —0.04 to
control) 0.44
SynWin Reasoning Ranging from 0.29 to
Foster task 0.53
Morgan et al. (2013) 32 University students Multi-attribute task Working memory Ranging from 0.20 to
battery 0.65
Redick (2016) 65 University students SynWin Working memory Ranging from 0.49 to
0.52
Redick et al. (2016) 586 University students SynWin Working memory 0.77%
Control tower Inhibition 0.61*
H . a
| | Mbortory  Rewoning. .
Salvucci and Taatgen Review Inhibition (interference)
(2008)
Sanderson et al. (2013) 119 Employee Multitasking ability test Deductive reasoning 0.43
Sanderson et al. (2016) 308 Employee Multitasking ability test Deductive reasoning 0.63
Sanjram (2013) 60 23.18 Experimental paradigm Attention n/r
Prospective memory n/r
Szumowska and Kos- 117 22.53 DIVA task Shifting Associated
sowska (2016)
Todorov et al. (2014) 80 25.8 Computerized task with Updating 0.5
four components Spatial ability 0.24
Todorov et al. (2015) 102 (Study 1) 18-38 Counter task (Study 1)  Spatial ability (Study 1) 0.30 and 0.29
122 (Study 2) 18-44 Counter task and SIM-  Spatial ability, Shifting Associated
KAP (Study 2) (Task switching), and
relational integration
(Study 2)
Watson and Strayer 200 18-43 Experimental paradigm Inhibition (attentional — n/r
(2010) control)

n/r not reported, ns not significant

4Factor score

shared by shifting, updating, and inhibition. The rest of
the variance could be consumed by unique updating, and
unique shifting factors (see Friedman et al., 2008; Fried-
man & Miyake, 2017, for review). The question how the
three specific core executive functions (shifting, updating,
and inhibition), as well as common executive functions
(unique updating, and unique shifting), influence multitask-
ing behavior is becoming highly recognized in the literature.
So far, there have been few studies, which focused on the
individual domain of executive functions (e.g., Biihner et al.,
2006; Hambrick et al., 2011; Redick et al., 2016), or the
topic of multiple domains (Himi et al., 2018, 2019).
Shifting. Shifting allows for enacting cognitive control
under varying environmental demands. This might involve
task interruption, if the concurrent tasks cannot be per-
formed simultaneously (Altmann & Gray, 2008; Van Ber-
gen, 1968). However, the role of switching or shifting on
multitasking behavior is debated. For example, Miyake et al.
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(2000) found that the ability to shift between tasks did not
predict multitasking performance. This is because shifting
relies on task-specific cues that allow for a serial task exe-
cution, which are absent in multitasking situations (Kieras
et al., 2000; Salvucci & Taatgen, 2008).

Updating. Updating represents the core cognitive pro-
cessing of complex everyday tasks. It works by selecting
and maintaining available information in working memory
and removing it once it is no longer relevant (Miyake &
Friedman, 2012; Palladino & Artuso, 2018). Specifically, it
refers to the ability to process multiple simultaneous tasks
by keeping track of the current status of ongoing tasks and
maintaining interim results. A subcomponent of updating
is substitution, the removal of outdated information from
memory. Importantly, this process is unique to updating
and independent of working memory (Ecker et al., 2014).
Besides works by Hambrick et al. (2011) and Himi et al.
(2019), the updating factor has not been exclusively studied
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Table 2 Description of included studies on multitasking behavior and personality correlates

First author

N Mean age or range (years) Multitasking behavior

Personality correlate

Correlation with the
criterion

Auditory—visual multitask

Self-report in hypothetical

Auditory—visual multitask

measure
Crews and Russ (2020) 103 24.28 In-box exercise
Self-report questionnaire
Grawitch and Barber 186 19.42 Dual task (experimental
(2013) paradigm)
Guastello et al. (2014) 174 18-23 Computer-based multi-
tasking simulation

Ishizaka et al. (2001) 118 University students
Kirchberg et al. (2015) 93 nr Dairy and self-report
Konig et al. (2005) 131 19-36 SIMKAP
Konig et al. (2010) 192 <30 years

Between 30 and 39 multitasking situation

Between 40 and 49

> 50 years

Kurapati et al. (2017) 133 University students Multiattribute Test Bat-
tery

Lin et al. (2016) 168 26.36
Mattarelli et al. (2015) 71 34 Diary logs
Sanderson et al. (2013) 119 Employee Multitasking ability test
Sanderson et al. (2016) 308 Most are less than 40 Multitasking ability test
Sanbonmatsu et al. (2013) 310 18-44 Operation span task
Stephens et al. (2012) 160 19-28 Experimental paradigm
Zhang et al. (2005) 42 219 Experimental paradigm

Emotional stability
Agreeableness
Conscientiousness
Extraversion

Openness to experience
Polychronicity

Emotional stability
Abstractedness
Sensitivity
Conscientiousness
Extraversion

Openness to experience
Polychronicity
Polychronicity
Conscientiousness
Extraversion

Polychronicity
Extraversion

Polychronicity
Impulsivity

Emotional stability
Agreeableness
Conscientiousness
Extraversion

Openness to experience

Five factors of personality

Polychronicity
Polychronicity
Emotional stability
Openness to experience
Conscientiousness
Impulsivity

Sensation seeking
Polychronicity
Polychronicity

0.07 and 0.06 (ns)
0.01 and —0.07 (ns)
—0.14 and 0.01 (ns)
—0.17 and —0.15 (ns)
—0.11 and 0.07 (ns)
n/r

Few associated

Ranging from 0.04 to 0.16

0.38
—0.04 (ns)
0.17 (ns)

Ranging from 0.09* to
0.13% (ns)

Ranging from 0.00* to
0.09% (ns)

0.49

0.21

ns
ns

ns

ns
Moderator
ns

n/r
Moderator
—0.11 (ns)
—0.02 (ns)
-0.16

n/r

Positive correlation

n/r

n/r not reported, ns not significant

in relation to multitasking behavior. The unique feature of
substitution might be important for predicting multitask-
ing behavior over and above other predictors like working
memory (Himi et al., 2019).

Inhibition. Inhibition (sometimes termed attention
control) is the ability to hold back irrelevant responses. It
might serve as a crucial element of adaptive behavior, like

multitasking (Friedman & Miyake, 2017; Gade & Koch,
2012; Himi et al., 2019). Response activations from multiple
tasks that are processed simultaneously may interfere with
each other (Miller & Durst, 2015), and inhibitory control
reduces this task interference (Koch et al., 2010).
Common EF ability. Common EF is a component
derived from a multi-component executive functions model.
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It refers to the ability to actively maintain task goals dur-
ing task interference, and thereby direct ongoing processes
(Miyake & Friedman, 2012). Common EF allows for goal-
directed behaviors to be maintained and to be carried out
accurately at the appropriate time (Gustavson et al., 2015).
In other words, the common EF refers to goal-management
ability during multitasking (as can be seen in Fig. 2).

Studies included

Past studies typically focused on a single component of
executive functions. However, in total, we found thirteen
empirical studies and three review papers on the topic of
multitasking behavior with at least one executive function
component (see Table 1). Among these, four of them focused
on the executive function component of updating, six on the
component of inhibition, and nine were focused on the com-
ponent of shifting. Furthermore, two studies were based on
the component of updating and shifting, and only one study
focused on all three executive function components. How-
ever, there is only one study (Himi et al., 2019), which inves-
tigated the relationship between multitasking behavior and
common EF factor, unique updating, and unique shifting.

Measures

Most of the papers presented in this review used a single test
as a measure of multitasking. For example, SIMKAP was
used by Biihner et al. (2006) and Himi et al. (2019). Other
authors used multiple multitasking measures such as Redick
et al. (2016), Martin et al. (2020). Watson and Strayer (2010)
used a driving simulator and an operation span task simul-
taneously to assess multitasking ability.

In these studies, the components of executive functions
were measured by means of performance-based tasks. How-
ever, the exact tool to measure executive functions varied
across studies (e.g., Hambrick et al., 2011; Himi et al.,
2019). Moreover, Fischer and Hommel (2012) applied an
experimental approach, where participants engaged in diver-
gent thinking (flexible task processing mood), convergent
thinking (focused task processing mode), and neutral control
conditions, and studied shifting task in the context of a dual-
task paradigm. The other experimental study, Watson and
Strayer (2010) presented two conditions (single and dual-
task conditions).

Findings

Past literature presents mixed findings on the role of shifting
associated with multitasking behavior. In a review paper,
Fischer and Plessow (2015) stated that efficient multitasking
is reflected by an individual’s ability to adjust multitasking
performance to environmental demands. This is achieved
by flexible shifting between different processing strategies
of multitasking components. Similarly, Koch et al. (2018)
presented a review in which shifting (task switching) and
dual-tasking was examined conjointly to better understand
the functionality of multitasking. The authors integrated task
switching (sequential processing) and dual tasking (con-
current processing) by means of their underlying cognitive
mechanisms (i.e., cognitive bottlenecks, cognitive flexibility,
and cognitive plasticity).

Furthermore, the role of shifting in multitasking is voiced
by authors like Todorov et al., (2015; Study 2) and Fischer
and Hommel (2012). It is suggested that shifting flexibil-
ity during multitasking can be reduced due to the engage-
ment of an individual’s cognitive control style prior to task

Common EF - An important predictor of multitasking

.51
\ 34 .60
Tk

Multitasking
Behaviour

Stop Signal 30

.69

.87/" Correctly marked Numbers | AN
@ .90——{ Correctly marked Letters ‘ \
94 .19
\‘( Correctly marked Figures ‘
54 /
/v‘ Errors marking Numbers ‘ »

Errors marking Letters ‘

.68
.77——{
.74\-{
.30

l 75/—{Average of correctly ans.Ques.(Par. ])‘

.84
.83 ——{ Average of correctly ans.Ques.(Par. 2)‘

76
\‘(Average of correctly ans.Ques. (Par. 3)‘

Errors marking Figures ‘

%2 (106) = 167.56, p < .001; CFI = .96; RMSEA = .05; SRMR = .06

Fig.2 Structural equation model for common EF and multitasking
behavior (modified after Himi et al., 2019). Multitasking behavior
is measured with three aspects (speed, error, and question) based on
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SIMKAP. All significant paths (p <0.05) are indicated by solid lines.
Non-significant paths are indicated by dashed lines
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completion. In addition, a prior work by Szumowska and
Kossowska (2016) involved speed and accuracy aspects of a
shifting task to show an individual’s need for closure (moti-
vational factor) during multitasking. An interaction between
the need for closure and shifting ability serves as a signifi-
cant predictor of multitasking, in which shifting ability acts
as a moderator. All these papers address the importance of
shifting for multitasking performance or multitasking pre-
diction. By contrast, many argue that there is positive cor-
relation between multitasking and shifting (excepting Konig
et al., 2005), but no causal relationship (Biihner et al., 2006;
Hambrick et al., 2011; Himi et al., 2019). These studies sug-
gest that the cognitive mechanism used for shifting differs
from the one used for completing tasks simultaneously.

The relationship between updating and multitasking
behavior deserves a special consideration. All studies we
included used a single measure of updating except for Himi
et al. (2019). One study (Hambrick et al., 2011) found that
updating functioned as both a predictor and mediator. Here,
it was found to directly predict multitasking and to medi-
ate the relationship between the aptitude test and multitask-
ing performance. Three studies which used a single updat-
ing task as a measure of executive functions found it to be
related to construct of interest (r=0.39, 95% CI [0.17,0.57],
Mintyl4, 2013; r=0.50,95% CI [0.31, 0.65], Todorov et al.,
2014; r=0.30, 95% CI [0.11, 0.47], Todorov et al., 2015).
Importantly, Himi et al. found updating to be a more accu-
rate predictor of multitasking behavior (r=0.61; 95% CI
[0.52, 0.69]) than working memory (r=0.43; 95% CI [0.31,
0.54]) through manifest regression approach. This provides
strong indications that updating largely supports multitask-
ing behavior.

Despite the consensus that inhibition might aid the per-
formance of currently relevant tasks in multitasking situa-
tions, few studies have actually directly explored this rela-
tionship. The limited studies that have investigated this
relationship found a correlation between inhibition and
multitasking behavior (r=0.53; 95% CI [0.42, 0.62]; Himi
et al., 2019; r=0.61; 95% CI [0.53, 0.66]; Redick et al.,
2016). It was also found that at the latent level, the predic-
tor variable accounts for unique variance of multitasking
above and beyond fluid intelligence (Martin et al., 2020).
However, Redick et al. (2016) showed that inhibition along
with capacity act as mediators in the relationship between
working memory and multitasking behavior (Redick et al.,
2016). Here, inhibition serves as a component of work-
ing memory. Moreover, a review by Salvucci and Taatgen
(2008) suggested that multitasking emerges from an inter-
action of autonomous process threads in conjunction with
a straightforward mechanism for resource acquisition and
conflict resolution. Conflict or interference can occur due to
a limitation of resources, especially when using resources for
one process delays another. In this regard, Gade and Koch

(2012) suggested that multitasking involves inhibition to
decide which task is relevant and which one is irrelevant in
the current ongoing task while executing numerous tasks
causing interference or response conflict. Watson and Strayer
(2010) applied this view of inhibition to an experimental
approach. They demonstrated that performance worsened
in a multitasking task involving driving and performing an
operation span task, as compared to a single task condition.
Yet, super-multitaskers excel in both conditions because of
proper utilization of attention control demands (inhibition),
underlining the important role of inhibition.

Although less attention has been given to investigate the
nature of the relationship between multitasking behavior and
common EF, unique updating, and unique shifting, there is a
promising finding (Himi et al., 2019) that common EF and
unique updating do impact multitasking behavior as these
account for 88% and 8% of variance in multitasking behav-
ior, respectively, as shown by latent variable analysis. None-
theless, because unique updating contributes minimally, fur-
ther studies are necessary to clarify this relationship.

Working memory, relational integration,
and reasoning

Theoretical background

Many findings suggest that working memory (similar to
“storage in the context of processing” in Oberauer et al.,
2003; and “complex span” in Engle et al., 1999) accounts for
significant variance in multitasking behavior (Colom et al.,
2010; Hambrick et al., 2010; Himi & Biihner, 2016; Logie
et al., 2011; Morgan et al., 2013; Redick, 2016). Again, San-
bonmatsu et al. (2013) as well as Watson and Strayer (2010)
used complex span tasks in form of multitasking for its dual-
task nature. Notably, examples of recent process-analytical
studies (Kiibler et al., 2022a, 2022b) not only stress the role
of working memory for task-order coordination in process-
ing temporarily overlapping two (multiple) tasks, but also
emphasize the need to refine the working memory content
and the related load restrictions for understanding dual-task
processing. In particular, the controlled attention phenom-
enon of working memory (Engle et al., 1999; Kane et al.,
2007) has led researchers to propose that working mem-
ory could be an important underpinning of multitasking
behavior.

Furthermore, the component of relational integration, as
described in the facet model of working memory (Oberauer
et al., 2003) moves the concept of working memory (basi-
cally, storage and processing) beyond the notion of limited
storage of past information to achieve present attentional
tasks. Relational integration is the belief that the integration
of relations among varying elements allows for the concur-
rent manipulation of information. Recently, Oberauer et al.
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(2013) developed a mathematical model, which demon-
strated that task-specific stimulus—response link sets can be
modeled as a set of dynamic binding processes (i.e., integrat-
ing relations) that connect various task elements in work-
ing memory. As relational integration and working memory
exhibit distinct differences, we differentiate relational inte-
gration from working memory.

Another potential construct related to multitasking behav-
ior is reasoning. Prior works (e.g., Biithner et al., 2006;
Colom et al., 2010) suggest that reasoning accounts for mul-
titasking behavior because of its reliance on the maintenance
of information and the ability to entertain problem-solving
strategies. However, reasoning shares considerable variance
with working memory (e.g., Biithner et al., 2005; Kane et al.,
2007; Kyllonen & Christal, 1990)—go hand in hand. There-
fore, Bai et al. (2014) used to assess individual differences
in working memory resources through the Raven’s Progres-
sive Matrices (Raven, 2000) test, but did not employ any
direct working memory measure. In this review, we therefore
subsume reasoning under the category of working memory.

Studies included

In total, sixteen studies were included in the analysis. Eleven
of them (Table 1) investigated the relationship between mul-
titasking behavior and working memory (e.g., Chang et al.,
2017; Redick, 2016), whereas five of them (e.g., Biihner
et al., 2006; Himi et al., 2019; Konig et al., 2005) examined
the relationship between relational integration and multitask-
ing behavior. Ten studies examined the relationship between
reasoning and multitasking behavior.

Measures

All studies included in this review used performance-based
tasks to assess the relationship of working memory or rela-
tional integration (coordination) and multitasking behavior.
Correlational studies were typically performed by using
SIMKAP or SynWin (e.g., Biihner et al., 2006; Redick,
2016), although a counter task (Todorov et al., 2015), an
EVET (Logie et al., 2011), or a multi-attribute task battery
(MATB; Morgan et al., 2013) could also be used. Lui and
Wong (2019) investigated multitasking behavior by apply-
ing six different multitasking paradigms (both traditional
laboratory and everyday multitasking). Here, the paradigms
used were the equal-priority dual-task, the PRP paradigm,
continuous tracking and working memory span task, task-
switching paradigm with 1:1 cue—task mapping, task-switch-
ing paradigm with 2:1 cue—task mapping, and task-switch-
ing paradigm with a problem state requirement. Sanderson
et al., (2013, 2016) assessed multitasking ability based on
problem-solving tasks related to the aspects of deductive
reasoning and quantitative ability.
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In the methodological approach, diverse working memory
models were used to understand multitasking behavior. Typi-
cally, the working memory models analyzed in this paper
were modeled by the Oberauer et al. (2003) and the Kane
et al. (2007) models. For example, Biihner et al. (2006) used
the Oberauer et al.’s model, whereas Lui and Wong (2019)
and Redick et al. (2016) used the Kane et al.’s (2007) model.
Comparatively, relational integration was analyzed through
three studies (Biihner et al., 2006; Himi et al., 2019), which
used the relational integration tasks based on Oberauer et al.
(2003). However, relational integration was also investigated
using a variety of techniques. For instance, Todorov et al.
(2015) asked participants to coordinate digital time readings,
whereas Bai et al. (2014) used an integrating detail task.
The most frequently used reasoning measure included in
this review was the Raven’s Progressive Matrices test (e.g.,
Bai et al., 2014; Hambrick et al., 2010). However, others
used different measures, such as the analytical reasoning
test (Colom et al., 2010) or the intelligence structure test
(Btihner et al., 2006; Konig et al., 2005). Lastly, studies by
a Sanderson et al., (2013, 2016), which applied a combi-
nation of verbal and deductive reasoning tasks to measure
general cognitive ability were included. Overall, the majority
of studies used a single measure with the exception of three
studies (Colom et al., 2010; Martin et al., 2020; Redick et al.,
2016) that used multiple measures at the latent construct
level.

Findings

Notwithstanding, the measuring tools to assess working
memory differ across studies, all the complex span tasks
require similar storage and processing procedures. Across
the studies, all of them revealed consistent findings that
working memory is positively related to multitasking behav-
ior (e.g., Biihner et al., 2006; Chang et al., 2017; Konig
et al., 2005; Logie et al., 2011; Redick, 2016). Morgan et al.
(2013) found that working memory is correlated with the
four conditions (i.e., baseline, single difficulty, paired dif-
ficulty, and difficulty ramp-up) of the MATB (ranging from
r=0.49 to r=0.52). Colom et al. (2010) further found a
moderate latent factor correlation between working memory
and multitasking behavior (r=0.32; 95% CI [0.21, 0.42]). A
three-factor solution of multitasking was identified by Lui
and Wong (2019). They categorized multitasking into (1)
response selection, (2) retrieval and maintenance of task
information, and (3) task-set reconfiguration. They found
that working memory was specifically correlated with the
components of retrieval and maintenance of task informa-
tion, as well as the task-set reconfiguration.

Despite most of the studies suggest the importance of
working memory, this is still debated. Because Himi et al.
(2019) and Redick et al. (2016), who, using latent variable
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analysis, found no significant direct path between working
memory (measured with complex span tasks) and multitask-
ing behavior. Himi et al. found no significant relationship
between working memory and the criterion, while the model
of executive functions was included in the regression equa-
tion. Redick et al. found promising relations between com-
ponents of working memory, rather than working memory
itself, and multitasking behavior. Here, the subcomponents
of working memory (capacity and attention control) fully
mediated the relationship between working memory and
multitasking behavior. Working memory itself, however,
did not share significant variance with the criterion vari-
able. Critically, in both of the studies working memory was
correlated with multitasking, but without inference about a
causal relationship. A reason for this variation in findings
may be due to the variety of working memory tasks and
scoring systems used (see Conway et al., 2005). Interest-
ingly, this suggests that specific subcomponents of working
memory (ability to actively maintain task goals and control
attention) rather than working memory as a whole may be
related to multitasking behavior at the latent variable level.

Upon closer inspection, a different investigation concern-
ing the relationship between working memory and multi-
tasking behavior was conducted by Colom et al. (2010), and
Himi et al. (2019). Here, the authors focused on process-
ing scores of working memory (based on secondary task).
Because almost all studies used storage scores (based on
recalling primary task). Therefore, Himi et al. critically
explored whether processing of the secondary task scores
contributed to multitasking behavior. However, this study
revealed insignificant relations between the two, unlike
Colom et al. (2010).

Although few studies have explored the relationship
between multitasking behavior and relational integration,
those that did found relational integration to be the most
important predictor of multitasking (Biihner et al, 2006;
Himi et al., 2019). Konig et al. also found its significant
contribution. Even when comparing working memory to
relational integration, it was found that relational integration
more strongly predicts multitasking in a subsequent large-
scale study on many working memory tasks and many rela-
tional integration tasks (Himi et al., 2019). Moreover, Bai
et al. (2014) studied multitasking behavior in terms of the
ability to recover from interruptions during enacting several
tasks. They found that relational integration facilities work-
ing memory ability, in which it was found to be correlated
with both the components of multitasking—*‘resuming from
interruption” (r=0.19; 95% CI [0.06, 0.31]) and “accurately
returning to the interrupted task” (r=0.36; 95% CI [0.24,
0.47]). Todorov et al., (2015, Study 2) further indicated that
relational integration (coordination) is the main predictor of
multitasking behavior through multiple regression analysis.
Notably, the effect size (Table 1) is considerably higher in

the studies of Biihner et al. and Himi et al., probably due to
use of similar relational integration task.

All studies (Table 1) found reasoning to be a solid pre-
dictor of multitasking behavior. Using a regression-based
approach, Biihner et al. (2006), Colom et al. (2010), Ham-
brick et al. (2010), and Konig et al. (2005) showed that
reasoning and working memory work hand in hand as
predictors for multitasking behavior. Both regression and
latent variable analysis revealed that fluid intelligence does
predict the criterion (Martin et al., 2020). The strength of
the reasoning—multitasking relationship, however, varies
greatly across the studies. For example, Redick et al. (2016)
found a rather low-strength relationship with reasoning, only
contributing to 38.4% of the variance in multitasking. In
comparison, Sanderson et al. (2016) found a much higher
value that reasoning (i.e., general cognitive ability) uniquely
contributed to 95% of the variance in the criterion. How-
ever, Redick et al. (2016) also simultaneously used working
memory and attention control as predictors, whereas Sander-
son et al. only used reasoning. In another study, Sanderson
et al. (2013) also found a positive correlation between the
two constructs. Importantly, Sanderson et al., (2013, 2016)
used a similar type of tasks to measure multitasking behav-
ior as well as cognitive ability in both studies. Therefore,
they found a positive correlation between reasoning and the
criterion. Additionally, Lui and Wong (2019) found that per-
formance with Raven’s matrices is correlated with specific
dimensions of multitasking— ‘retrieval and maintenance of
task information’, but not with ‘response selection and task-
set reconfiguration’. Lastly, the two multitasking components
were discovered by Bai et al. (2014), in which reasoning is
related to both ‘resuming from interruption’ (r=—0.26; 95%
CI [-0.37, —0.13]) and ‘accurately returning to the inter-
rupted task’ (r=0.36; 95% CI [0.24, 0.48]). However, this
relationship could be partly attributed to a shared relation of
reasoning with working memory.

Divided attention
Theoretical background

In addition to the previously mentioned cognitive constructs,
divided attention (i.e., the ability to integrate parallel mul-
tiple stimuli) seems to account for variance in multitasking
behavior. Taatgen et al., (2009; Experiment 1) demonstrated
that the addition of multiple tasks can demand more pro-
cedural resources. This leads to a decrease in attentional
blink (i.e., temporal inability to use attentional resources),
and an increase in task performance. Therefore, this evi-
dence points toward the importance of attention in handling
multiple tasks. The very idea of divided attention stems
from the classical approach of limited processing capacity
(Kahneman, 1973). Accordingly, Himi et al. (2019) found a
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strong association between divided attention and inhibition
(r=0.56; 95% CI [0.46, 0.65]). This suggests that divided
attention is rooted in the ability to focus on one main action
while inhibiting conflicting responses (Logan & Gordon,
2001). To date, there exists no sufficient literature concern-
ing if divided attention acts as a predictor of multitasking
behavior. Rather, it is assumed that divided attention and
multitasking behavior function as a similar construct. In
support of this view, Colom et al. (2010) and Thoma et al.
(2008) considered a divided attention test as a measure of
multitasking behavior.

Studies included

In total, this review includes four studies (Table 1), which
considered divided attention and multitasking as separate
constructs (Biihner et al., 2006; Himi et al., 2019; Konig
et al., 2005). The three studies (Biihner et al., 2006; Konig
et al., 2005) concerned with the broader term of attention.

Measures

All included studies on the topic of divided attention
employed SIMKAP to assess multitasking behavior. How-
ever, the first study (Konig et al., 2005) considered the
intensity and selectivity aspects of attention, whereas the
second one (Biihner et al., 2006) concentrated on the sub-
components of selective attention itself (focus and divided
attention). Himi et al. (2019) were interested in only divided
attention. Lastly, Sanjram (2013) used experimental para-
digm to understand the role of attention in multitasking
behavior, in which participants were presented in two con-
ditions: contracted attention (using non-fading words) and
protracted attention (using fading words, which require more
attention) and had to do programming (involving multitask-
ing situation. At the same time, they had to perform mouse
clicking task (embedding prospective memory), in which
they were asked to click mouse as soon as a word appeared
in a corner window.

Findings

Divided attention is a relevant construct of multitasking,
although the findings regarding the extent to which divided
attention can explain multitasking behavior differ. In the
first two studies (Biihner et al., 2006; Konig et al., 2005) it
was found that attention contributes significantly to explain-
ing multitasking behavior, however to a lesser extent than
working memory does. Conversely, in another paper by Himi
et al. (2019), it was found that divided attention serves as
a better predictor for multitasking behavior than working
memory. Himi et al. found a significantly higher correla-
tion (r=0.53; 95% CI [0.42, 0.62]; see Table 1) compared
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to the former two. Moreover, Sanjram (2013) highlighted
the importance of attention in multitasking. Participants did
more omission error under protracted attention, than con-
tracted attention.

Prospective memory
Theoretical background

In a multitasking environment, another essential aspect of
human cognition is the role of memory, involved in carrying
out a delayed intention in fulfilling various task demands.
This leads to the question of “How do people retain the
intended actions and activate them at appropriate times and
contexts?” This ability is defined as prospective memory and
it refers to remembering what actions need to be performed
in the future. Prospective memory is a building block in
a multitasking models (e.g., Burgess et al., 2000) where it
goes together with working memory to predict multitasking
performance. Specifically, many working memory resources
are devoted to the intention of prospective events retrieval
(Wang et al., 2013). This memory retrieval is handled
through the process of self-initiated resource-demanding
retrieval or relatively automatic retrieval. Environmental
cues have been found to influence the automatic retrieval.
The importance of prospective memory can be seen when
its failure leads to a decline in task performance (Walter &
Meier, 2014).

Studies included

Only three studies examined the relationship between pro-
spective memory and multitasking behavior. Two studies
were conducted with young adults by including univer-
sity students (Logie et al., 2011; Sanjram, 2013), and the
other study obtained data from a wider range of ages (Mean
age=32.9 years; Hirnstein et al., 2019).

Measures

In the study by Hirnstein et al. (2019), participants were
exposed to a computerized meeting preparation task
(Laloyaux et al., 2018) where they had to prepare a room
for a meeting and handle several tasks (e.g., preparing table)
and distractors (e.g., chair missing) during the process. The
other study (Logie et al., 2011) used EVET as a multitask-
ing assessment tool. With respect to prospective memory
measure, Logie et al. used the breakfast task. The last one
(Sanjram, 2013) used experimental paradigm, as described
earlier.



Psychological Research (2023) 87:655-685

667

Findings

The findings of these three studies are conflicting: Hirnstein
et al. (2019) demonstrated that prospective memory is one of
the dependent measures of the computerized meeting task.
In comparison, Logie et al. (2011) found that prospective
memory did not share any variance with EVET. However,
the measures of prospective memory in these studies are
generally used to assess multitasking behavior. Neverthe-
less, Sanjram (2013) found that prospective memory process
suffer during handling multiple tasks simultaneously, unless
a cue for the next task is identified. The author reasoned
that working memory mostly contributes to multitasking
in coordinating and maintaining task relevant information,
compared to prospective memory.

Integrative summary

The first aim of this review was to identify the relevant cog-
nitive correlates of multitasking behavior in order to estab-
lish a theoretical framework of individual differences in the
criterion variable. The existing studies reveal that multitask-
ing ability shares variance with certain cognitive constructs,
specifically, with the abilities related to updating, inhibi-
tion, working memory, relational integration, reasoning, and
divided attention, although the magnitude of correlation was
not high (discussed below).

The nature of the cognitive tasks

The inconsistent picture derived from the studies reviewed
above might result from the large variation in method-
ologies that were employed. The most obvious difference
across studies is the diversity in the nature of the measures
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tasks used across studies. Figure 3a represents the tasks
used in each study. As visualized, a range of different tasks
are used to measure multitasking behavior. As depicted,
SIMKAP and SynWin were used about equally often.
SIMKAP basically reflects memory, processing speed,
perceptual accuracy, and intellectual ability (Bratfisch &
Hagman, 2011), whereas SynWin also involves memory,
arithmetic processing, and monitoring ability (Elsmore,
1994). In some cases, working memory, divided attention,
or task-switching were measured to assess multitasking.
The ability-based multitasking measures (i.e., assessing
performance during structured activities, in which the
test taker is expected to exert less self-direction) can be
considered ecologically valid to a certain degree—in the
sense that they were constructed to represent everyday
multitasking (e.g., interleaving between tasks, differing
task characteristics, requiring no feedback etc.; Burgess,
2000). An example of this kind of everyday multitasking
is the EVET (such as picking up newspaper, meeting peo-
ple, turning on cinema etc.; Logie et al., 2004). Although
these measures are less artificial than some executive func-
tions tasks (Wisconsin Card Sorting Test), they are still
fairly artificial and cover only highly specialized aspects
of multitasking (SynWin; developed for military people).
Moreover, almost all the reviewed studies include a single
measurement tool of multitasking. Future studies therefore
should use multiple multitasking measures to generate a
common core (latent) factor for multitasking. Similarly,
different tasks were used for the same cognitive correlate
(Fig. 3b), therefore task heterogeneity might be a reason
for the inconsistent findings. This makes it highly diffi-
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differences in the relationships between the variables of
the studies. However, all studies used performance-based
measures of cognitive abilities, as a means to control for
self-report bias.

Another important aspect of the measures is their reliabil-
ity. Reporting reliability is a standard practice in individual
differences research but only ten studies reported the reli-
ability estimates for the measures of multitasking and other

Table 3 Reliability estimates of the cognitive and personality measures

cognitive constructs (see Table 3). All reported measures
showed moderate to high reliability, yet, the conclusions
that can be drawn from such a small number of studies are
extremely limited. We therefore cannot rule out that differ-
ences in the measurement accuracy can account for part of
the heterogeneity found in the reviewed studies.

However, in these review studies, a possible common
method bias has to be kept in mind: individual differences

Studies Multitasking measures Reliability Cognitive and personality Reliability
measures
Biihner et al. (2006) SIMKAP Speed: 0.93* Working memory Ranged from 0.92° to 0.95¢
Error: 0.76* Relational integration Ranged from 0.65° to 0.85°
Question: 0.84* Shifting Ranged from 0.43" to 0.81°
Attention n/r
Reasoning 0.91°
Crews and Russ (2020) In-box exercise n/r Emotional stability 0.71°
Self-report questionnaire Agreeableness 0.70°
Conscientiousness 0.83°
Extraversion 0.79°
Openness to experience 0.74°
Hambrick et al. (2011) SynWin Baseline: 0.72° Emergency:  Updating 0.80°
0.82° Shifting 0.55¢
Ishizaka et al. (2001)  Auditory—visual multitask ~ n/r Polychronicity 0.89°
Himi et al. (2019) SIMKAP Speed: from.88" to 0.99° Working memory Ranged from 0.55" to 0.73°
Question: 0.88° Relational integration Ranged from 0.59° to 0.77°
Divided attention 0.96°
Shifting Ranged from 0.83° to 0.92¢
Inhibition Ranged from 0.87¢ to 0.94°
Updating Ranged from 0.59° to 0.86°
Konig et al. (2005) SIMKAP Speed: 0.93° Working memory 0.84°
Error: 0.60° Relational integration 0.67°
Question: 0.82f Shifting 0.83°
Reasoning 0.57° and 0.84°
Attention n/r
Polychronocity 0.84°
Extraversion 0.82°
Konig et al. (2010) Self-report 0.75° Polychronicity 0.84°
Impulsivity 0.74°
Martin et al. (2020) Control tower n/r Inhibition (Attention Ranging from 0.31 to 0.71¢
SynWin n/r control) About 0.80
Foster task n/r Fluid intelligence
Redick (2016) SynWin 0.73 Working memory Ranged from 0.69° to 0.83°
Redick et al. (2016) SynWin 0.86° Working memory Ranged from 0.57° to 91°
Control tower 0.96° and 0.54° Inhibition Ranged from 0.61° to 0.96°
Air traffic control laboratory 0.71° Reasoning Ranged from 0.72° to 0.79°

Note: only the studies which reported the reliability estimates are listed

n/r not reported
aConstruct reliability
bCronbach alpha
“Split-half reliability

dReliability for difference scores

Reliability calculated by correlating scores on the first block with the second block of the task

fReliability for test batteries

£Test-retest reliability
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in cognitive multitasking scenarios tend to correlate with
other cognitive constructs measured with similar methods
(e.g., computerized tests; Biihner et al., 2006; Redick, 2016).
This form of bias can inflate or deflate the estimates of the
relationship between the constructs. However, most of the
reviewed studies that used computerized tasks had a time-
separation between the administration of the measures of
the predictor and criterion variables (e.g., Biihner et al.,
2006; Himi et al., 2019; Redick et al., 2016). This lag might
reduce the salience of the predictor variables (Podsakoff
et al., 2003).

Relating cognitive abilities with multitasking behavior

The correlations between cognitive abilities and multi-
tasking performance were low or high, overall (ranging
between —0.04 and 0.77). Moreover, the sample sizes
were mostly low, rendering the correlation estimates unre-
liable. An effect size measure for correlation depends on
sample size. We created a scatter plot relating the cor-
relations to the sample size of each study (Fig. 4, for a
similar approach, see von Bastian et al., 2020). As we can
see, the studies generally reported moderate correlations
(median r=0.36), and a few studies found correlations

larger than »=0.60. The median sample size was n=150.
This is far away from a recommended sample size for sta-
ble correlation estimates (e.g., n =250 in Schonbrodt &
Perugini, 2013). When talking about precision of correla-
tion coefficient, a large sample ensures narrow width of
CI for precise estimation. As can be seen in Table 1, only
six studies used sample size larger than 200. It is recently
suggested that sample size should be determined using CI
width, rather than power (Bland, 2009).

Although it is obviously necessary to switch back and
forth between tasks during multitasking (Lin et al., 2016),
the literature to date only partly supports a relation between
shifting ability and multitasking performance. One rea-
son might be the scoring of shifting abilities. Most of the
reported studies used speed-based measures of performance
while ignoring the accuracy. Because speed can be traded
for accuracy, reaction times alone are not a valid measure of
performance, even more so for highly demanding multitask-
ing behavior (see Draheim et al., 2019 for review). In fact,
studies which considered both accuracy and speed aspects
of task switching (as mentioned by Jewsbury et al., 2015)
showed a significant relationship between task switching and
multitasking (Szumowska & Kossowska, 2016). Because of
this, bin scores (i.e., combining speed and accuracy into a
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single metric; Draheim et al., 2016) or mixing costs (i.e.,
difference between task repetition in the mixed block and the
single blocks; Philipp et al., 2008) may be useful to explain
the ability to maintain multiple tasks.

For updating, an interesting association was found with
divergent thinking, a holistic-flexible task processing mode
(Zabelina et al., 2019), which allows for a higher level of
parallel processing (Fischer & Hommel, 2012). Appar-
ently, updating involves creating contextual binding, and
removing or inhibiting previous ones (Palladino & Artuso,
2018). Thus, one would expect shared variance between
measures of updating and inhibition facilitates to perform
multiple tasks concurrently (Himi et al, 2019). The effect
might be limited by the low reliability of inhibition measures
as acknowledged in many prior works. (e.g., Friedman &
Miyake, 2004, 2017; Rey-Mermet et al., 2018; von Bastian
& Oberauer, 2013; but see von Bastian et al., 2020).

Furthermore, common EF predicts multitasking behav-
ior (Himi et al., 2019). Both constructs reflect the ability to
utilize goal information and to guide task goals; however,
these two constructs are conceptually different. Himi et al.
speculated that a large amount of common variance between
the two may have emerged from the correction for attenua-
tion in the latent variable approach. Despite this, we believe
that common EF contributes to the goal-relevant behaviors
underlying individual differences in multitasking behav-
ior. A very fascinating picture emerges from prior works:
these relations may reflect the effects of the personality
trait conscientiousness, as it depends on goal-directedness
(Bogg & Roberts, 2013). Thereby, this could indicate the
potential role of personality (specially, conscientiousness)
in multitasking (discussed below). Lastly, the relationship
between multitasking behavior and unique updating or
unique shifting is not entirely clear. Future research will
need to explore this issue. Overall, it appears as though com-
mon EF is related to multitasking behavior more strongly
than any other specific executive function component. The
importance of common EF for multitasking can be discussed
based on the Efficient Task Instantiation Model (Strobach
et al., 2014), in which the authors consider dual-task as an
efficient executive functioning ability next to the Miyake
et al.’s (2000) three core factors, and propose how practice
related improvement in dual-task (multitask) performance is
related to the optimization of executive function dual task.

Although most of the reviewed studies suggest that work-
ing memory (especially the storage component) is a strong
predictor for multitasking behavior, Redick et al. (2016) and
Himi et al. (2019) found a relatively weak (or non-signif-
icant) role of working memory on multitasking behavior.
Engle (2018) argued that working memory plays a vital role
in performing real-world tasks where actors need to attend
to critical tasks and at the same time avoid having attention
captured by competing internally or externally generated
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thoughts. The predictive power of working memory in these
studies (Himi et al., 2019; Redick et al., 2016) might be
subsumed under the overlapping variance between work-
ing memory and other constructs. However, as suggested by
Colom et al. (2010) and Redick et al. (2016), the processing
component also significantly predicts multitasking behavior
(but see Himi et al., 2019). The contents of working memory
not only reflect declarative system (knowing what), but also
a procedural system (knowing how) to determine how these
guide multitasking behavior (Oberauer, 2010).

Working memory differs from relational integration in
that working memory refers to the storage and processing
of information, whereas relational integration refers to the
processing of task rules in doing multiple tasks. Among all
the cognitive abilities addressed in this review, relational
integration accounts most for multitasking behavior (Himi
et al., 2019). The unique mechanism of relational integration
seems to be relational thinking. Relational thinking reflects
the capacity to monitor and integrate cognitive relations
of multiple tasks in a multitasking scenario and it estab-
lishes a novel relational representation of how to execute
tasks concurrently. If the overlapping variance of relational
integration is controlled for working memory, then it con-
tributes to multitasking behavior. Conversely, if the overlap
with inhibition is controlled, then it no longer contributes to
multitasking performance (Himi, 2018; Himi et al., 2019).
This supports the view that the driving force of the relational
integration—multitasking behavior relationship is the inhibi-
tory control for the representation of relations. Biihner et al.
(2006) and Himi et al. explored this relationship using von
Bastian and Oberauer et al.’s (2013) relational integration
task and found that it leads to task-specific effects. These
findings can be validated by using different kinds of rela-
tional integration tasks.

Both reasoning and working memory are good predictors
of multitasking behavior (Biihner et al., 2005). However,
reasoning has been shown to be a slightly less important pre-
dictor of multitasking behavior compared to working mem-
ory (e.g., Biihner et al., 2006; Colom et al., 2010; Redick
et al., 2016). This is possibly because reasoning tasks such
as the Raven’s Progressive Matrices test rely to some extent
on the maintenance of information (Engle, 2018), so that
working memory proficiency becomes a pre-condition for
reasoning. It is worth mentioning that the included studies
all measured fluid intelligence and not crystallized intelli-
gence, i.e., learned and acculturated knowledge. Crystallized
intelligence is seen to be related to cognitive abilities that
were not reviewed here (e.g., Friedman et al., 2006), and has
been shown to serve as a better predictor of real-world task
performance than fluid intelligence (Postlethwaite, 2011).

Fluctuation of attention is an important source of varia-
tion in memory and task performance (Unsworth & Robi-
son, 2016). In the same vein, the present findings on divided
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attention might highlight an effect of attentional resource
allocation in concurrent task performance. The tasks
intended to measure divided attention typically assess inter-
ference control abilities—this is, focusing on relevant infor-
mation and ignoring irrelevant information at the same time.
It seems that divided attention is inhibitory in nature as it
involves encoding and retrieving important information from
irrelevant information (Kane & Engle, 2000).

In the context of multitasking, prospective memory is the
ability to remember the status of multiple ongoing tasks for
use in the future (Burgess et al., 2000; Logie et al., 2010).
Laloyaux et al. (2018) found that prospective memory, both
time-based and event-based, is central to multitasking in
schizophrenic patients. Specifically, this everyday memory
construct correlates with inhibition (McAlister & Schmitter-
Edgecombe, 2013), which in turn contributes to the perfor-
mance of multiple tasks (Bisiacchi et al., 2009). However,
some studies found contradictory evidence for the impact of
prospective memory on multitasking behavior. For instance,
Logie et al. (2011) found no shared variance between pro-
spective memory (measured with breakfast task) and multi-
tasking (measured with EVET), even though this breakfast
task is also used as a multitasking measure in another study
(Craik & Bialystok, 2006). However, the influence of pro-
spective memory in multitasking can be explored by using
different measures of multitasking, other than EVET. Quite
naturally, no concrete evidence was found that prospective
memory is needed for multitasking but prospective memory
might be important (Logie et al., 2010). Therefore, further
investigation is necessary to determine this relationship.

Fig.5 Conceptual model for
the cognitive abilities respon-
sible for multitasking behavior.
The dashed lines from unique
shifting and unique updating to
multitasking behavior represent
lack of evidence. Common WM
common working memory
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In this sense, Vergauwe et al. (2020) assumed multitasking
to be involved in working memory and demonstrated that
a domain-general factor can account for working memory
performance as well as multi-tasking performance. In line
with this view, there might be no causal role of working
memory and divided attention for multitasking behavior, and
therefore, simply state a correlational path between them
in our conceptual model. The other construct integrated in
the conceptual model is common EF. Common EF is also
termed attention control in the literature (for a review, see
von Bastian et al., 2020) and was found to influence super-
multitasking ability (Watson & Strayer, 2010). Conversely,
a multitasking test has also been proposed as a measure-
ment tool of executive functions (e.g., the multitasking in
the city test; Jovanovski et al., 2012). Therefore, we mod-
eled a bidirectional path from common EF to multitasking
behavior. However, this conceptual model is still in need of
an empirical test.

Personality correlates of multitasking
behavior

In the previous section, we reviewed a large body of findings
regarding the relationships between multitasking behavior
and different cognitive abilities. Previous research (e.g.,
Konig et al., 2005) has identified cognitive ability as a key
determent of performance in a multitasking environment.
However, personality often explains significant variance in
behavior across situations and thus might be a further factor
for multitasking performance (Rushton et al., 1983). In this
section, we examine the relationship between multitasking
behavior and personality factors (polychronicity, impulsivity,
and five-factor model).

Polychronicity
Theoretical background

Polychronicity is defined as the preference for structuring
time to excel well in multitasking. The concept was first
introduced as a component of cultural tendency and reflected
how cultures perceive time (Hall, 1959). However, there is a
considerable body of literature suggesting that polychronic-
ity drives multitasking behavior. Poposki and Oswald (2010)
proposed that polychronicity represents a stable tendency
to perceive multitasking as enjoyable and rewarding rather
than stressful, thus indicating that multitasking performance
is the product of ability and motivation/affect. Polychronic-
ity plays a central role in the motivation of individuals to
perform multiple tasks simultaneously (Konig et al., 2010).
Multitasking environments (such as that of air traffic con-
trollers, receptionists, etc.) might require certain amount of
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polychronicity attitude, otherwise people experience dis-
comfort when they engage in behaviors that conflict with
their beliefs or preferences (cognitive dissonance theory;
Festinger, 1957).

Studies included

In total, nine studies (Table 2) that have examined the rela-
tionship between multitasking behavior and polychronicity
were included. Among them, two studies (Stephens et al.,
2012; Zhang et al., 2005) implemented an experimental
approach.

Measures

Two studies used multitasking performance tests and
three used self-report measures of multitasking (Table 2).
In a hypothetical workplace situation, Konig et al. (2010)
assessed the tendency to engage in multitasking. Kirchberg
et al. (2015) used diary and self-report measures to capture
variation in multitasking after daily work, while Mattarelli
et al. (2015) also employed diaries to compile all the activi-
ties and events that occurred during the previous day. Poly-
chronicity was measured using self-report questionnaires in
these six correlational studies. With respect to experimental
studies, Stephens et al. (2012) and Zhang et al. (2005) both
employed three conditions, but contained different leveling
of the conditions. For the former experiment, participants
were assigned into a monochronic/single-task condition,
dovetailing/sequential task condition, and polychronic/
simultaneous condition. However, for the latter one, mono-
chronic, polychronic, and neutral conditions were employed,
and a simulator was used to measure multitasking perfor-
mance of all participants (control station software, i.e.,
critical thinking; Cooper & Dougherty, 2001). Similarly,
in another experimental study, Grawitch and Barber (2013)
used two conditions: multitasking (combining primary and
distracter tasks) and non-multitasking conditions.

Findings

Many studies suggest that an individual’s preference for
doing multiple tasks in a laboratory situation is transfer-
rable into actual multitasking behavior encountered in the
real world (Kirchberg et al., 2015; Konig et al., 2010; Mat-
tarelli et al., 2015). However, polychronicity was often not
directly related to multitasking ability. Sanderson et al.
(2013) found that polychronicity moderates the relation-
ship between multitasking ability and job performance.
Likewise, Grawitch and Barber (2013) found an indirect
positive relation between polychronicity and multitasking
that was moderated by self-control. Finally, Kirchberg et al.
(2015) reported that polychronicity boosts an individual’s
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psychological well-being and consequently improves perfor-
mance. As for the two experiments, Stephens et al. (2012)
demonstrated that people in a polychronic condition, com-
pared to a monochronic and a sequential condition, tended to
feel an increased work pace and workload. Similarly, Zhang
et al. (2005) showed that polychronic compared to mono-
chronic individuals tended more to performing dual tasks
simultaneously and also produced less errors in this condi-
tion. In contrast, Konig et al. (2005) opposed this relation-
ship, and claimed that preference for multitasking is different
from actually engaging in multiple tasks.

Impulsivity
Theoretical background

Impulsivity, is an important dimension of behavior and
reflects the claim that demands are met immediately (Bar-
ratt, 1994). Impulsivity overlaps with poor sustained atten-
tion (Helton, 2009) and executive functions (Cheung et al.,
2004), suggesting that highly impulsive individuals may
have a diminished capacity to block out distractions and
focus on a single task instead of multiple tasks. Most of
the previous studies have examined the association between
media multitasking (i.e., multitasking activity) and impulsiv-
ity (e.g., Minear et al., 2013; Ralph et al., 2014; Shin et al.,
2019), but fewer studies have emphasized its relationship
with multitasking ability.

Studies included

Only two studies (Konig et al., 2010; Sanbonmatsu et al.,
2013) examining the relationship between multitasking abil-
ity and impulsivity were included.

Measures

Multitasking ability was measured either using a complex
span task (Sanbonmatsu et al., 2013) or self-report question-
naires (Konig et al., 2010), whereas impulsivity is measured
by the self-reported Barratt Impulsiveness Scale (Barratt,
1994) in both studies.

Findings

Konig et al. (2010) found that impulsivity had a significant
positive weight on multitasking behavior (r=0.21; 95% CI
[0.07, 0.34]). On the contrary, Sanbonmatsu et al. (2013)
found individuals who score higher in trait impulsivity score
significantly lower in multitasking ability.

Five-factor personality model
Theoretical background

We consider the five-factor model of personality (Costa &
McCrae, 1992) because the literature reflects an increas-
ing popularity of the big-five traits in contemporary psy-
chological research (John, 2012). This model describes the
tendencies of how people behave in five broad personality
dimensions: agreeableness (gentle, cooperative vs irritable,
short-tempered), conscientiousness (organized, systematic
vs careless, irresponsible), emotional stability (resilient
vs excitable), extraversion (sociable vs less sociable), and
openness to experience (curious vs indifference). Prior
works explored the correlation between personality traits
and multitasking behavior (e.g., Ishizaka et al., 2001). For
instance, emotional stability (neuroticism) had a significant
indirect effect on multitasking performance (partially medi-
ated by anxiety), whereas extraversion showed a non-signif-
icant relationship (Poposki et al., 2009). On the other hand,
Lieberman and Rosenthal (2001) suggested that an extravert
would be better at multitasking than an introvert. In fact,
extraversion, agreeableness, conscientiousness, and open-
ness are typically considered positive sides of an individual’s
character, as these contribute to monitor and regulate one’s
cognitive skills (Ayhan & Turkyilmaz, 2015).

Studies included

In total, seven studies (Table 2), exploring personality traits
in conjunction with multitasking behavior were included,
in which three studies (e.g., Crews & Russ, 2020; Lin et al.,
2016) concentrated on all five facets of personality. Kirch-
berg et al. (2015) focused on conscientiousness and extra-
version, Konig et al. (2005) considered only extraversion,
and Sanderson et al. (2016) focused on emotional stability,
openness to experience, and conscientiousness. Conversely,
Guastello et al. (2014) incorporated 16 primary personality
factors and five global traits.

Measures

Multitasking behavior was mostly measured by adminis-
tering computerized ability-based tasks, except Kirchberg
et al. (2015), Konig et al. (2010), and Mattarelli et al. (2015)
studies, which used diary and self-report measures to cap-
ture variation in multitasking after daily work. Measures of
personality traits were obtained with self-rated Likert-type
questionnaires.
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Findings

Findings on the role of personality traits for multitasking
behavior are almost null. Lin et al. (2016), and Crews and
Russ (2020) found no significant correlation between any
of the five factors and multitasking behavior (measured
with performance-based task). However, in Crews and Russ
(2020), self-report multitasking attitude was found to be
correlated with openness (r=0.23; 95% CI [0.04, 0.41]).
Kurapati et al. (2017) showed that openness moderates the
relationship between multitasking ability and planner task
performance (i.e., reflecting adaptive behavior while han-
dling complex situation). In Sanderson et al. (2016), mul-
titasking performance was neither related to emotional sta-
bility nor openness to experience. However, the criterion is
negatively correlated with conscientiousness, although this
correlation was low (r=—0.16; 95% CI [—0.27, —0.05]).
Konig et al. (2005) reported that extraversion is not a signifi-
cant predictor of multitasking ability. Finally, Guastello et al.
(2014) found multitasking behavior to be positively corre-
lated with dominance and abstractedness and negatively cor-
related with sensitivity, where abstractedness and sensitivity
are the opposite poles of agreeableness. Emotional stability,
extraversion, openness to experience, and conscientiousness
(used as self-control) showed no relation with multitasking
in this study. It, thus, cannot be concluded that any of the
five factors of personality are directly related to multitask-
ing behavior.

Integrative summary

The current review integrated research findings on the topic
of individual differences in multitasking behavior. Particu-
larly, in this section individual differences were examined
in terms of the personality characteristics of polychronicity,
impulsivity, and the Big-Five personality model. Based on
limited research, overall findings indicate a markedly low
relationship between multitasking behavior and personality
constructs. Specifically, polychronicity is found to be related
(but not directly, rather acts as moderator) to multitasking,
whereas impulsivity shares both positive and negative rela-
tions with the criterion variable. However, the role of the
five-factor model on multitasking behavior is almost null,
with conscientiousness and openness being the only two
factors showing a slight relationship. We created another
scatter plot, again relating the correlations of multitasking
with personality traits to the sample size of each study. As
we can see in Fig. 6, there are null correlations (i.e., close to
0) between personality and multitasking (median r=0.03;
ranging from —0.02 to 0.49). The median sample size is
n=131, again far from the required sample size (n=250;
Schonbrodt & Perugini, 2013). The studies included in this
review used performance-based measures of multitasking
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(except Crews & Russ, 2020; Kirchberg et al., 2015; Konig
et al., 2010; Mattarelli et al., 2015), whereas the personal-
ity traits were mostly assessed through self-report question-
naires (Fig. 7). Notably, the self-report-based reviewed stud-
ies have reduced the common method bias by minimizing
the scale properties shared by measures of the criterion and
predictor variables (e.g., developing a survey by including
day level diary data for multitasking measure, and Likert-
type scales for polychronicity and impulsivity measures;
Kirchberg et al., 2015). However, personality might sub-
stantially correlate with self-report-based measures of mul-
titasking. This may, for example, be a reason for the signifi-
cant relationship between polychronicity and multitasking,
as depicted in Table 2. Moreover, self-report measures are
prone to biases, such as social desirability, which limits their
reliability and the putative correlation with multitasking
performance. Moreover, most of the studies used manifest
regression models instead of latent variable analysis. Also,
only few studies (e.g., Konig et al., 2005, 2010; see Table 3)
reported the reliability of the personality trait measurements.

The literature synthesis shows polychronicity as the
most relevant personality correlate. Polychronic individu-
als have a belief to excel in environments that require mul-
titasking and translate this belief to successful performance
(Sanderson et al., 2013). However, polychronicity and actual
multitasking ability are distinct. More specifically, where
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polychronicity is a preference, multitasking is an ability (i.e.,
a behavioral aspect of polychronicity). Theoretically, there
is no necessary link between real multitasking ability and
preferring to do several things at a time (see Spink et al.,
2008). For example, some people might feel pressured by
their environment to do several things at the same time with-
out actually liking it (Cotte & Ratneshwar, 1999). For this
reason, polychronicity is not necessarily directly correlated
with multitasking. However, both constructs are related to
cognitive ability and performance (Goel & Schnusenberg,
2019). A preference for multitasking along with confidence
in one’s cognitive skills might enhance performance. Never-
theless, Kirchberg et al. (2015) concluded that highly poly-
chronic behavior is related to higher affective well-being.
Therefore, the authors suggested recruiting high polychronic
employees so that they can easily adapt to a multitasking job
environment. Polychronicity might moderate the relationship
between cognitive abilities and multitasking performance:
polychronics with higher levels of cognitive ability would
multitask significantly better than non-polychronics with
high levels of cognitive ability.

Impulsivity has been found to be linked with poorer cog-
nitive ability (Cheung et al., 2004). Impulsive people show
deficits in their ability to inhibit pre-potent responses, which
might lower multitasking ability. Moreover, Ahmed et al.
(2017) found that impulsivity in young people is associated
with anxiety, stress, and depression. As a result, impulsive-
ness seems to negatively influence multitasking perfor-
mance, although Dickman and Meyer (1988) argued that
high impulsivity allows a person to perform simple and brief

time available tasks more efficiently. However, drawing a
conclusion about the impulsivity—multitasking behavior
relationship based on only two reviewed studies would be
premature. Future research on this topic may be useful.
Most of the studies investigating the influence of per-
sonality traits on multitasking behavior employed the
five-factor model. Guastello et al. (2014) recommended
using the 16 primary personality factors (16 PF; Cattell,
1947) to predict multitasking performance. The five-factor
model corresponds to the global traits of Cattell and Mead
(2008)—resulting from higher-order factor analysis, which
indicates a source of error variance between the final factor
and first-order factors. This might be a reason for why null
relationships were found between the five-factor model and
multitasking behavior in most of the previous works (e.g.,
Konig et al., 2005; Lin et al., 2016). Through our literature
synthesis, we show that only conscientiousness (describ-
ing a person’s tendency to accomplish duties and goals;
Sanderson et al., 2016) and openness (reflecting a person’s
willingness to be creative; Crews & Russ, 2020; Kurapati
et al., 2017) are a predictive factor for multitasking perfor-
mance. Similar results were reported in a meta-analysis by
Poropat (2009). Explicitly, the meta-traits of stability (a
combination of conscientiousness, emotional stability, and
agreeableness) and plasticity (a combination of extraver-
sion and openness) emerge from individual variation in the
functions of serotonergic and dopaminergic systems and this
individual variation may be predictive for the engagement
and restraint of behavior (Hirsh et al., 2009). Furthermore,
stability often shows a negative relation with performance in
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behavioral tasks, whereas plasticity appears to have positive
relations. Accordingly, Sanderson et al. (2016) found a nega-
tive correlation between conscientiousness and multitasking
behavior, and Crews and Russ (2020) reported a positive
relation between openness and the criterion (measured via
self-report). Sanderson et al. reasoned that individuals high
in conscientiousness tend to be methodical, and thus per-
form multitasking less effectively, reflecting intelligence
compensation hypothesis. This finding is also in line with
Lange (2013). However, since the Sanderson et al.’s sample
was restricted to organizational employees and other studies
hint toward a positive correlation between conscientious-
ness and cognitive abilities, especially when the sample
comprised not only highly educated participants (Murray
et al., 2014), this negative correlation might be an artifact of
sample selection. We believe that there are strong arguments
for this: high conscientiousness is associated with high per-
formance, due to the achievement striving facet of consci-
entiousness (Costa & McCrae, 1992). The goal-directed
nature of conscientiousness might contribute to explain the
common EF—multitasking behavior relationship (similar to
the relationship between procrastination and common EF in
Gustavson et al., 2015).

The association between openness and multitasking is
not strongly empirically supported, but seems theoretically
justified. This assumption was derived in part from behav-
ioral research relating facets of openness to a battery of tests
of working memory and other cognitive functions associ-
ated with the prefrontal cortex (DeYoung et al., 2005). The
‘environmental enrichment hypothesis’ (Ziegler et al., 2012)
assumes that more openness leads to more challenging and
new opportunities, by fostering an enriched environment,
which in turn enhances cognitive abilities (e.g., fluid intel-
ligence). It indicates that people perceive multitasking as a
novel context, therefore, utilize their curios and imaginative
skill to perform well while handling multiple tasks. There-
fore, conscientiousness and openness (but not other factors
of personality) might contribute to explaining multitasking
behavior. However, until further research on this topic is
conducted, this merely remains speculation.

Formulating a conceptual model

Solely polychronicity, conscientiousness, and openness show
slight relations with multitasking behavior. The available
data thus do not clearly support the view that personality
directly contributes to the criterion. Rather, personality may
have a moderating effect on the association between multi-
tasking behavior and cognitive ability, as has been suggested
for polychronocity (Sanderson et al., 2013) and openness
(Kurapati et al., 2017). Moreover, only one study (Sanderson
et al., 2016) showed a (slight) negative correlation between
conscientiousness and multitasking. Therefore, we must not
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simply focus on the association between personality and
multitasking, rather we must attempt to more deeply under-
stand this relation by specifying the conditions under which
it occurs and does not occur (moderator models; Chaplin,
2007). Personality is an individual’s relatively stable intrin-
sic structure of thinking, feeling, and behaving (Roberts &
Mroczek, 2008). The focus of personality on behavioral
control has been demonstrated in prior works (Duckworth
& Kern, 2011). Personality traits such as conscientiousness
or openness to experience predispose individuals to goal-
directed behavior or novel and creative ideation and are thus
an important mechanism for explaining the extent to which
cognitive resources are utilized to adapt novel and challeng-
ing task environments, like multitasking. More specifically,
higher conscientiousness has significant beneficial effects
on executive functions (Fleming et al., 2016) and openness
to experience is related to intelligence and working mem-
ory (DeYoung et al., 2009). Executive functions, working
memory, and intelligence, on the other hand, are related to
multitasking behavior.

Therefore, we propose another new conceptual model
(Fig. 8) in which the multitasking-cognitive abilities rela-
tionship is moderated by individual differences in personal-
ity types. In the context of moderating effects of person-
ality, individuals with certain personalities may be more
responsive to integrating distinct cognitive abilities in order
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Divided Attention

Fig.8 Conceptual model relating cognitive abilities, personality
traits, and multitasking behavior. Common EF common EF, Common
WM common working memory
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to perform multitasking. However, this model is fully hypo-
thetical and has not yet been empirically tested.

General discussion

This synthesis offers the first comprehensive and empirical
summary of cognitive and personality correlates of multi-
tasking, thus providing potential new insights in the field
from an individual differences approach. The main goal of
this study was to display multitasking as a psychometric
construct. Here, individual differences in the criterion are
integrated into a general framework of cognitive abilities
and personality traits, based on prior evidence. We combined
studies from differential and (few) experimental approaches,
which is rare in review literature (Cronbach, 1957; Uns-
worth, 2019). Our present review has demonstrated that
there are substantial individual differences in multitasking
behavior, and this variation is related to several cognitive
abilities and personality traits. Nevertheless, multitasking
behavior can be explained by cognitive abilities beyond per-
sonality correlates. Therefore, we propose two conceptual
models to account for multitasking behavior. The first model
(Fig. 5) illustrates that individual differences in cognitive
abilities directly relate to differences in multitasking behav-
ior. The second one (Fig. 8) posits that the strength of the
relationship between multitasking behavior and cognitive
abilities is affected by personality traits.

How does multitasking behavior work?

As described in the conceptual models (Figs. 5 and 8), we
can see the most relevant cognitive abilities are common
EF and common working memory, which simultaneously
contribute to multitasking behavior. The interesting question
is how multitasking behavior depends on these correlates.
In a review of the threaded cognition theory of multi-
tasking behavior (Salvucci & Taatgen, 2008), the execution
of multiple tasks threads is synchronized by a serial cogni-
tive processor that is allocated across multiple processing
resources. In accordance with this concept, individual dif-
ferences in multitasking rely on multiple abilities that take
effect depending on actual task demands. Therefore, we can
define multitasking behavior as the combination of multiple
cognitive processes used to interleave everyday-life related
routine and problem-solving tasks in a cohesive manner, and
that are dependent on changing circumstances. Emphasizing
the importance of different cognitive abilities, it is thus nec-
essary to define the four characteristics of individual differ-
ences in multitasking behavior: (1) variability in the capacity
of working memory, such as, updating the information in
memory, (2) variability in managing task goals in the face of
interference, (3) variability in integrating individual pieces

of task information to build a relational structure of multi-
ple tasks, and (4) variability in the adaptation to attention
control. Personality traits have not been found to be directly
involved in multitasking behavior. Therefore, it is not con-
sidered in this above definition. Note that this definition is
solely a correlational statement. To move the field forward,
researchers must evaluate and validate the proposed models
of multitasking behavior.

However, these characteristics could explain our previ-
ously mentioned question “How do people vary in their mul-
titasking ability?” In the multitasking context, individuals
adopt a certain behavioral strategy depending on their inter-
nal cognitive skills as well as their personality types. Moreo-
ver, shows that only median r=0.36, which clearly indicates
there is more to multitasking behavior than the investigated
cognitive abilities. It seems that multitasking behavior is
affected by how our cognitive system selects tasks. Gener-
ally, when we engage in multitasking situations, we adapt
and try to control attentional demanding tasks. For this, our
metacognitive strategies might play an important role (Fazeli
et al., 2017). Neal et al. (2017) showed that the ability to
maintain and monitor multiple task goals—our everyday
multitasking performance—is related to metacognition.
However, consistent strategy use helps minimizing demands
on processing resources by facilitating interruption recovery
(Bai et al., 2014) as well as maximizing overall performance
in response to changes in task difficulty (Mittelstaddt et al.,
2018). Other studies found a relationship between strategy
use and multitasking behavior (Hambrick et al., 2010; Logie
et al., 2011). It seems likely that individuals vary in how
effectively task execution strategies activate the underlying
cognitive processes of multitasking behavior.

Limitations

Despite the comprehensiveness of this review, there are sev-
eral limitations, which need to be addressed. A first caveat
is the rather narrow range of the literature included in this
review, in which the ability-based and self-report multitask-
ing measures were used. This limits the conclusions that can
be drawn from the present study. However, the self-report
measures included here are limited to studies on the relation-
ship between multitasking and personality.

Another limitation pertains to the unbalanced sample
demographics. In the studies we addressed, the sample
demographics were not balanced in terms of gender. For
example, 73.3% of participants were women in Himi et al.
(2019), while female participants made up only 30% in the
sample of Colom et al. (2010), and 60% in Redick et al.’s
(2016) study. This is important, as the role of gender may
influence multitasking behavior. Notably, some studies have
claimed that men are better at multitasking than women
(e.g., Colom et al., 2010), whereas others have claimed the
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opposite effect (Stoet et al., 2013). Other studies deny both
and have found no difference between genders (Lin et al.,
2016; Redick et al., 2016). Based on the sample demo-
graphics chosen for this review, the generalizability of this
research might be minimal.

Aside from the sample issue, while this review focused
on many cognitive and personality factors in relation to mul-
titasking behavior, it did not include analysis of the factors
of spatial ability, planning, or sensation seeking as predic-
tors. These are important constructs to examine as it has
been shown that individuals with efficient spatial abilities are
prone to better multitasking performance than individuals
with less developed spatial abilities (Morgan et al., 2013).
To monitor multiple tasks, spatiotemporal task coordina-
tion is required, because people often rely on spatial rep-
resentations when processing temporal information (Min-
tyld, 2013; Todorov et al., 2014). However, spatial ability is
highly correlated with working memory and reasoning (Stif3
et al., 2002). Inevitably, multitasking involves a combination
of multiple abilities, and it primarily requires visuospatial
abilities as well as verbal processing and so on. It is there-
fore difficult to consider all the variables in one paper. This
current review paves the way for future research to include
the other related constructs.

Finally, an important concern to address is our reasoning
for performing a qualitative literature review. We admit that
there is probably a need for quantitative synthesis (meta-
analysis) to investigate this topic. However, qualitative syn-
thesis is, in essence, a literature review that follows specific
guidelines to minimize subjectivity and provide a highly
reliable review of evidences. Therefore, we think the use of
a qualitative synthesis is justified for our review work. Of
course, a quantitative (meta-analysis) review is still needed
to be performed by combining studies to determine patterns
as well as examining reasons for contradiction as a means
to improve the statistical power and precision of estimates
(Akobeng, 2005). For this reason, we suggest that future
research could perform a systematic and quantitative inves-
tigation of the related predictors of multitasking behavior.

Future directions
Understanding the source of relationship

Most importantly, the source of the correlation between each
single cognitive ability and multitasking ability is undeter-
mined. This is because proficiency in the cognitive mecha-
nisms is interrelated. For example, the correlation between
multitasking behavior and working memory might actually
reflect an indirect effect of common EF via multitasking
behavior (as visualized in Fig. 5). With respect to personal-
ity traits, the direction of causality remains inconclusive,
this is, whether multitasking behavior induces personality
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traits differences or whether individuals with these differ-
ences gravitate more toward multitasking types of behav-
ior. Although researchers found relationships of cognitive
and personality traits with multitasking behavior, almost all
of these studies relied on a cross-sectional or correlational
approach, thus leading to a lack of directionality. Multitask-
ing is mentally taxing—requires coordination of attention
control and cognitive load—thus involved in prefrontal cor-
tex activation. In particular, activation of the rostral anterior
cingulate cortex is initiated (Deprez et al., 2013; Dreher &
Grafman, 2003). This area appears significant as people with
frontal lobe lesions showed impairment in organizing and
completing several tasks (Burgess et al., 2000; Roca et al.,
2011). Therefore, to address the question of source of rela-
tionship, longitudinal studies, based on the behavior-genetics
method are needed.

A requirement of using appropriate multitasking measures

As we mentioned at the beginning of this review, there
are some controversies regarding multitasking measures,
emphasized by Redick et al. (2016) “... investigation of one
particular multitask context may provide information that
applies mainly to that particular context, and not multitask-
ing in general” (p. 1474). For example, SynWin requires
participants to perform tasks that are typical for navy and
marine individuals. Again, few tasks have not been properly
validated. For example, the computerized meeting prepara-
tion task possesses poor ecological validity, as participants
must perform unrelated tasks (Laloyaux et al., 2018). Fur-
thermore, some tasks mainly focus on specific cognitive
functions, such as the breakfast task which is used to assess
prospective memory. Additionally, from the current review,
it is also clear that most of the studies rely on one specific
multitasking test, except for a few variations. For instance,
Redick et al. (2016) measured multitasking using varied sets
of multitasks, and from there generated a common multi-
tasking ability. Himi et al. (2019) also tested participants
using a single computer-based scenario in which partici-
pants had to work on four tasks. Multiple measures (i.e.,
speed, error, and question) derived from a single SIMKAP
scenario could collude task-specific effects, but it is also
common practice to generate multiple indicators which are
emerged from an individual task (as seen in measuring fluid
intelligence; Colom et al., 2010). Nonetheless, it seems that
the field requires a consistent measurement of multitasking
behavior.

Call for latent variable approach
An important concern is whether single or multiple meas-

ures of a construct of interest should be used. The fewer
tests are used, the higher the construct-specific variance in a
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certain task will be. Moreover, single measure can have poor
psychometric properties. In addition, most of the literature
involved in this current review are based on a correlation or
a manifest multiple regression approach (including single
measures), instead of latent variable relations. A correlation
between a single measure of criterion and a single measure
of predictor is indicative that a relationship exists, but it does
not provide much information regarding the robustness of
the relation due to idiosyncratic task effects. Therefore, it
will be crucial for future research to include latent variable
analysis. These generally have multiple measures per con-
struct for minimizing task-specific variance and allow for
simultaneous consideration of all the predictor variables by
controlling the influence of the third variable and avoiding
type II error.

Call for replication studies

One significant consideration that may go missing from the
aggregation of published works was that only few studies
attempted to replicate the overlapping variance of the crite-
rion with cognitive constructs. We are aware of the impor-
tance of replication and reproducibility toward the progress
of science, but replication studies in psychological science
are scarce at best (Makel et al., 2012). It is for this very
reason that future work should call for more preregistered
replication studies on multitasking behavior to provide more
accurate estimates of its effect size and confidence interval.

Conclusion

Our review proposed a novel approach to investigate the
nature of the cognitive and personality resources support-
ing multitasking behavior. We organized correlational and
experimental research on multitasking according to two
important issues: individual differences in cognition and
personality. Subsequently, we synthesized research evi-
dence and observed that both cognition and personality
(indirectly) share commonalities in explaining multitasking
behavior. Undoubtedly, the findings advocate that individual
differences in multitasking behavior emerge from multiple
sources. Taken together, successful multitasking behav-
ior relies on managing competing demands on one’s time
and resources to achieve the desired outcomes and prevent
undesired outcomes. These cognitive control processes differ
strongly between individuals. The architecture of multitask-
ing behavior can best be explained as a by-product of one’s
ability to uphold a structural representation of information
in memory through dealing with interference, as well as to
integrate cognitive relations of multiple task information in

a cohesive manner. Along with this structural representation,
personality is included as a moderating effect to this archi-
tecture. The proposed conceptual models provide a frame-
work for future research. In a broader context, this review
provides a theoretical and correlational framework (even
though without assumptions about causality), which can be
used to increase our understanding of individual differences
in human multitasking ability as well as help with training
and selection in the jobs, where multitasking is crucial.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00426-022-01700-z.

Funding The first author gratefully acknowledges the financial support
given by the German Academic Exchange Service (DAAD) for carry-
ing out her doctoral program in Germany (Grant 57129429).

Availability of data and material Data is added as supplementary file.

Code availability Code is available on request.

Declarations

Conflict of interest We declare that we have no conflict of interest.
Ethics approval Not applicable.
Consent to participate Not applicable.

Consent for publication Not applicable.

References

References marked with an asterisk (*) indicate a
study included in the review

Ahmed, A. M., Richard, T., Dorota, F., & Btazej, M. (2017). Impulsiv-
ity and its relationship with anxiety, depression and stress. Com-
prehensive Psychiatry, 74, 173-179. https://doi.org/10.1016/j.
comppsych.2017.01.013

Akobeng, A. (2005). Principles of evidence based medicine. Archives
of Disease in Childhood, 90(8), 837-840. https://doi.org/10.
1136/adc.2005.071761

Altmann, E. M., & Gray, W. D. (2008). An integrated model of cog-
nitive control in task switching. Psychological Review, 115(3),
602-639. https://doi.org/10.1037/0033-295X.115.3.602

Alzahabi, R., & Becker, M. W. (2013). The association between media
multitasking, task switching, and dual-task performance. Jour-
nal of Experimental Psychology: Human Perception and Per-
Sformance, 39(5), 1485-1495. https://doi.org/10.1037/a0031208

Ayhan, U., & Turkyilmaz, U. (2015). The use of meta-cognitive strate-
gies and personality traits among Bosnian university students.
International Journal of Education, 5(2), 40-40.

*Bai, H., Jones, W. E., Moss, J., & Doane, S. M. (2014). Relating
individual differences in cognitive ability and strategy consist-
ency to interruption recovery during multitasking. Learning and

@ Springer


https://doi.org/10.1007/s00426-022-01700-z
https://doi.org/10.1016/j.comppsych.2017.01.013
https://doi.org/10.1016/j.comppsych.2017.01.013
https://doi.org/10.1136/adc.2005.071761
https://doi.org/10.1136/adc.2005.071761
https://doi.org/10.1037/0033-295X.115.3.602
https://doi.org/10.1037/a0031208

680

Psychological Research (2023) 87:655-685

Individual Differences, 35, 22-33. https://doi.org/10.1016/j.lin-
dif.2014.07.002

Barratt, E. (1994). Impulsiveness and aggression. University of
Chicago.

Beede, K., & Kass, S. (2006). Engrossed in conversation: The impact
of cell phones on simulated driving performance. Accident, Anal-
ysis and Prevention, 38(2), 415-421. https://doi.org/10.1016/].
aap.2005.10.015

Bisiacchi, P. S., Schiff, S., Ciccola, A., & Kliegel, M. (2009). The role
of dual-task and task-switch in prospective memory: Behavioural
data and neural correlates. Neuropsychologia, 47(5), 1362-1373.
https://doi.org/10.1016/j.neuropsychologia.2009.01.034

Bland, J. M. (2009). The tyranny of power is there a better way to cal-
culate sample. BMJ, 209, 339. https://doi.org/10.1136/bmj.b3985

Bogg, T., & Roberts, B. W. (2013). Duel or diversion? Conscien-
tiousness and executive function in the prediction of health
and longevity. Annals of Behavioral Medicine, 45, 400-401.
https://doi.org/10.1007/s12160-013-9468-8

Bratfisch, O., & Hagman, E. (2011). Manual simultaneous capacity/
multi-tasking (SIMKAP). Schuhfried Gmbh.

*Biihner, M., Konig, C. J., Pick, M., & Krumm, S. (2006). Work-
ing memory dimensions as differential predictors of the speed
and error aspect of multitasking performance. Human Perfor-
mance, 19(3), 253-275. https://doi.org/10.1207/s15327043h
up1903_4

Biihner, M., Krumm, S., & Pick, M. (2005). Reasoning = working
memory # attention. Intelligence, 33(3), 251-272. https://doi.
org/10.1016/j.intell.2005.01.002

Burgess, P. W. (2000). Real-world multitasking from a cognitive neu-
roscience perspective. In S. Monsell & J. Driver (Eds.), Control
of cognitive processes: Attention and performance XVIII (pp.
465-472). MIT Press.

Burgess, P. W., Veitch, E., de Lacy Costello, A., & Shallice, T. (2000).
The cognitive and neuroanatomical correlates of multitasking.
Neuropsychologia, 38(6), 848—863. https://doi.org/10.1016/
S0028-3932(99)00134-7

Cardoso-Leite, P., Green, S. C., & Bavelier, D. (2015). On the impact
of new technologies on multitasking. Developmental Review, 35,
98-112. https://doi.org/10.1016/j.dr.2014.12.001

Carrier, L. M., Cheever, N. A., Rosen, L. D., Benitez, S., & Chang, J.
(2009). Multitasking across generations: Multitasking choices
and difficulty ratings in three generations of Americans. Com-
puters in Human Behavior, 25(2), 483—489. https://doi.org/10.
1016/j.chb.2008.10.012

Cattell, H. E. P., & Mead, A. D. (2008). The Sixteen Personality Fac-
tor Questionnaire (16PF). In G. J. Boyle, G. Matthews, & D.
H. Saklofske (Eds.), The SAGE handbook of personality theory
and assessment: Volume 2—Personality measurement and testing
(pp. 135-159). Sage Publications Inc. https://doi.org/10.4135/
9781849200479.n7

Cattell, R. B. (1947). Confirmation and clarification of primary per-
sonality factors. Psychometrika, 12, 197-220. https://doi.org/10.
1007/BF02289253

*Chang, Y. H., Liu, D. C., Chen, Y. Q., & Hsieh, S. (2017). The rela-
tionship between online game experience and multitasking
ability in a virtual environment. Applied Cognitive Psychology,
31(6), 653-661. https://doi.org/10.1002/acp.3368

Chaplin, W. F. (2007). Moderator and mediator models in personality
research: A basic introduction. In R. W. Robins, R. C. Fraley, &
R. F. Krueger (Eds.), Handbook of research methods in personal-
ity psychology (pp. 602—631). The Guildford Press.

Cheung, A., Cheung, E. N., & Halperin, J. (2004). The relationship
of behavioral inhibition to executive functions in young adults.
Journal of Clinical and Experimental Neuropsychology, 26(3),
393-404. https://doi.org/10.1080/13803390490510103

@ Springer

Chuderski, A. (2014). The relational integration task explains fluid
reasoning above and beyond other working memory tasks.
Memory and Cognition, 42(3), 448-463. https://doi.org/10.3758/
s13421-013-0366-x

*Colom, R., Martinez-Molina, A., Shih, P. C., & Santacreu, J. (2010).
Intelligence, working memory, and multitasking performance.
Intelligence, 38(6), 543-551. https://doi.org/10.1016/j.intell.
2010.08.002

Conway, A. R. A., Kane, M. J., Bunting, M. F., Hambrick, D. Z., Wil-
helm, O., & Engle, R. W. (2005). Working memory span tasks:
A methodological review and user’s guide. Psychonomic Bulletin
& Review, 12, 769-786. https://doi.org/10.3758/BF03196772

Cooper, D., & Dougherty, D. (2001). Control station: An interactive
simulator for process control education. International Journal of
Engineering Education, 17(3), 276-287.

Costa, P. T., & McCrae, R. R. (1992). Normal personality assessment in
clinical practice: The NEO Personality Inventory. Psychological
Assessment, 4(1), 5-13. https://doi.org/10.1037/1040-3590.4.1.5

Cotte, J., & Ratneshwar, S. (1999). Juggling and hopping: What does it
mean to work polychronically? Journal of Managerial Psychol-
ogy, 14(3/4), 184-204.

Craik, F. I. M., & Bialystok, E. (2006). Planning and task management
in older adults: Cooking breakfast. Memory & Cognition, 34,
1236-1249. https://doi.org/10.3758/BF03193268

*Crews, D. E., & Russ, M. J. (2020). The impact of individual differ-
ences on multitasking ability. International Journal of Productiv-
ity and Performance Management, 69(6), 1301-1319. https://doi.
org/10.1108/IJPPM-04-2019-0191

Cronbach, L. J. (1957). The two disciplines of scientific psychology.
American Psychologist, 12(11), 671-684. https://doi.org/10.
1037/h0043943

Deprez, S., Vandenbulcke, M., Peeters, R., Emsell, L., Amant, F., &
Sunaert, S. (2013). The functional neuroanatomy of multitask-
ing: Combining dual tasking with a short term memory task.
Neuropsychologia, 51(11), 2251-2260. https://doi.org/10.1016/j.
neuropsychologia.2013.07.024

DeYoung, C. G., Peterson, J. B., & Higgins, D. M. (2005). Sources of
openness/intellect: Cognitive and neuropsychological correlates
of the fifth factor of personality. Journal of Personality, 73(4),
825-858. https://doi.org/10.1111/j.1467-6494.2005.00330.x

DeYoung, C. G., Shamosh, N. A., Green, A. E., Braver, T. S., & Gray,
J. R. (2009). Intellect as distinct from Openness: Differences
revealed by fMRI of working memory. Journal of Personality
and Social Psychology, 97(5), 883-892. https://doi.org/10.1037/
a0016615

Dickman, S.J., & Meyer, D. E. (1988). Impulsivity and speed-accuracy
tradeoffs in information processing. Journal of Personality and
Social Psychology, 54(2), 274-290. https://doi.org/10.1037//
0022-3514.54.2.274

Draheim, C., Hicks, K. L., & Engle, R. W. (2016). Combining reaction
time and accuracy: The relationship between working memory
capacity and task switching as a case example. Perspectives on
Psychological Science, 11(1), 133-155. https://doi.org/10.1177/
1745691615596990

Draheim, C., Mashburn, C. A., Martin, J. D., & Engle, R. W. (2019).
Reaction time in differential and developmental research: A
review and commentary on the problems and alternatives. Psy-
chological Bulletin, 145(5), 508-535. https://doi.org/10.1037/
bul0000192

Dreher, J. C., & Grafman, J. (2003). Dissociating the roles of the rostral
anterior cingulate and the lateral prefrontal cortices in perform-
ing two tasks simultaneously or successively. Cerebral Cortex,
13(4), 329-339. https://doi.org/10.1093/cercor/13.4.329

Duckworth, A., & Kern, M. (2011). A meta-analysis of the convergent
validity of self-control measures. Journal of Research in Person-
ality, 45(3), 259-268. https://doi.org/10.1016/j.jrp.2011.02.004


https://doi.org/10.1016/j.lindif.2014.07.002
https://doi.org/10.1016/j.lindif.2014.07.002
https://doi.org/10.1016/j.aap.2005.10.015
https://doi.org/10.1016/j.aap.2005.10.015
https://doi.org/10.1016/j.neuropsychologia.2009.01.034
https://doi.org/10.1136/bmj.b3985
https://doi.org/10.1007/s12160-013-9468-8
https://doi.org/10.1207/s15327043hup1903_4
https://doi.org/10.1207/s15327043hup1903_4
https://doi.org/10.1016/j.intell.2005.01.002
https://doi.org/10.1016/j.intell.2005.01.002
https://doi.org/10.1016/S0028-3932(99)00134-7
https://doi.org/10.1016/S0028-3932(99)00134-7
https://doi.org/10.1016/j.dr.2014.12.001
https://doi.org/10.1016/j.chb.2008.10.012
https://doi.org/10.1016/j.chb.2008.10.012
https://doi.org/10.4135/9781849200479.n7
https://doi.org/10.4135/9781849200479.n7
https://doi.org/10.1007/BF02289253
https://doi.org/10.1007/BF02289253
https://doi.org/10.1002/acp.3368
https://doi.org/10.1080/13803390490510103
https://doi.org/10.3758/s13421-013-0366-x
https://doi.org/10.3758/s13421-013-0366-x
https://doi.org/10.1016/j.intell.2010.08.002
https://doi.org/10.1016/j.intell.2010.08.002
https://doi.org/10.3758/BF03196772
https://doi.org/10.1037/1040-3590.4.1.5
https://doi.org/10.3758/BF03193268
https://doi.org/10.1108/IJPPM-04-2019-0191
https://doi.org/10.1108/IJPPM-04-2019-0191
https://doi.org/10.1037/h0043943
https://doi.org/10.1037/h0043943
https://doi.org/10.1016/j.neuropsychologia.2013.07.024
https://doi.org/10.1016/j.neuropsychologia.2013.07.024
https://doi.org/10.1111/j.1467-6494.2005.00330.x
https://doi.org/10.1037/a0016615
https://doi.org/10.1037/a0016615
https://doi.org/10.1037//0022-3514.54.2.274
https://doi.org/10.1037//0022-3514.54.2.274
https://doi.org/10.1177/1745691615596990
https://doi.org/10.1177/1745691615596990
https://doi.org/10.1037/bul0000192
https://doi.org/10.1037/bul0000192
https://doi.org/10.1093/cercor/13.4.329
https://doi.org/10.1016/j.jrp.2011.02.004

Psychological Research (2023) 87:655-685

681

Ecker, U. K. H., Lewandowsky, S., & Oberauer, K. (2014). Removal of
information from working memory: A specific updating process.
Journal of Memory and Language, 74, 77-90. https://doi.org/10.
1016/j.jm1.2014.03.006

Elsmore, T. F. (1994). SYNWORKI1: A PC-based tool for assessment
of performance in a simulated work environment. Behavior
Research Methods, Instruments, and Computers, 26, 412-426.
https://doi.org/10.3758/BF03204659

Engle, R. W. (2018). Working memory and executive attention: A
revisit. Perspectives on Psychological Science, 13(2), 190-193.
https://doi.org/10.1177/1745691617720478

Engle, R. W., Kane, M. J., & Tuholski, S. W. (1999). Individual differ-
ences in working memory capacity and what they tell us about
controlled attention, general fluid intelligence, and functions of
the prefrontal cortex. In A. Miyake & P. Shah (Eds.), Models of
working memory: Mechanisms of active maintenance and execu-
tive control (pp. 102—134). Cambridge University Press. https://
doi.org/10.1017/CB0O9781139174909.007

Fazeli, P. L., Casaletto, K. B., Woods, S. P., Umlauf, A., Scott, J. C.,
Moore, D. J., the HNRP Group. (2017). Everyday multitask-
ing abilities in older HIV+ adults: Neurobehavioral correlates
and the mediating role of metacognition. Archives of Clinical
Neuropsychology, 32, 917-928. https://doi.org/10.1093/arclin/
acx047

Festinger, L. (1957). A theory of cognitive dissonance. Stanford Uni-
versity Press.

*Fischer, R., & Hommel, B. (2012). Deep thinking increases task-set
shielding and reduces shifting flexibility in dual-task perfor-
mance. Cognition, 123(2), 303-307. https://doi.org/10.1016/].
cognition.2011.11.015

*Fischer, R., & Plessow, F. (2015). Efficient multitasking: Parallel ver-
sus serial processing of multiple tasks. Frontiers in Psychology,
6, 1366. https://doi.org/10.3389/fpsyg.2015.01366

Fleming, K. A., Heintzelman, S. J., & Bartholow, B. D. (2016). Speci-
fying associations between conscientiousness and executive
functioning: Mental set shifting, not prepotent response inhibi-
tion or working memory updating. Journal of Personality, 84(3),
348-360. https://doi.org/10.1111/jopy.12163

Friedman, N. P., & Miyake, A. (2004). The relations among inhibition
and interference control functions: A latent-variable analysis.
Journal of Experimental Psychology: General, 133(1), 101-135.
https://doi.org/10.1037/0096-3445.133.1.101

Friedman, N. P., & Miyake, A. (2017). Unity and diversity of execu-
tive functions: Individual differences as a window on cognitive
structure. Cortex, 86, 186-204. https://doi.org/10.1016/j.cortex.
2016.04.023

Friedman, N. P., Miyake, A., Altamirano, L. J., Corley, R. P., Young,
S.E., Rhea, S. A., & Hewitt, J. K. (2016). Stability and change in
executive function abilities from late adolescence to early adult-
hood: A longitudinal twin study. Developmental Psychology,
52(2), 326-340. https://doi.org/10.1037/dev0000075

Friedman, N. P., Miyake, A., Corley, R. P., Young, S. E., Defries, J. C.,
& Hewitt, J. K. (2006). Not all executive functions are related to
intelligence. Psychological Science, 17(2), 172—179. https://doi.
org/10.1111/j.1467-9280.2006.01681.x

Friedman, N. P., Miyake, A., Young, S. E., Defries, J. C., Corley, R.
P., & Hewitt, J. K. (2008). Individual differences in executive
functions are almost entirely genetic in origin. Journal of Experi-
mental Psychology: General, 137(2), 201-225. https://doi.org/
10.1037/0096-3445.137.2.201

*Gade, M., & Koch, I. (2012). Inhibitory processes for critical situa-
tions—the role of n—2 task repetition costs in human multitask-
ing situations. Frontiers in Physiology, 3, 159. https://doi.org/10.
3389/fphys.2012.00159

Goel, L., & Schnusenberg, O. (2019). Why some people multitask
better than others: Predicting learning. Information Systems

Management, 36(1), 15-23. https://doi.org/10.1080/10580530.
2018.1553646

*QGrawitch, M. J., & Barber, L. K. (2013). In search of the relationship
between polychronicity and multitasking performance. Journal
of Individual Differences, 34, 222-229. https://doi.org/10.1027/
1614-0001/a000118

*QGuastello, A. D., Guastello, S. J., & Guastello, D. D. (2014). Personal-
ity trait theory and multitasking performance: Implications for
ergonomic design. Theoretical Issues in Ergonomics Science,
15(5), 432-450. https://doi.org/10.1080/1463922X.2012.762063

Gustavson, D. E., Miyake, A., Hewitt, J. K., & Friedman, N. P. (2015).
Understanding the cognitive and genetic underpinnings of pro-
crastination: Evidence for shared genetic influences with goal
management and executive function abilities. Journal of Experi-
mental Psychology: General, 144(6), 1063—1079. https://doi.org/
10.1037/xge0000110

Hall, E. T. (1959). The silent language. Doubleday.

*Hambrick, D. Z., Oswald, F. L., Darowski, E. S., Rench, T. A., &
Brou, R. (2010). Predictors of multitasking performance in a
synthetic work paradigm. Applied Cognitive Psychology, 24,
1149-1167. https://doi.org/10.1002/acp.1624

*Hambrick, D. Z., Rench, T. A., Poposki, E. M., Darowski, E. S.,
Roland, D., Bearden, R. M., Oswald, F. L., & Brou, R. (2011).
The relationship between the ASVAB and multitasking in Navy
sailors: A process-specific approach. Military Psychology, 23(8),
365-380. https://doi.org/10.1080/08995605.2011.589323

Helton, W. (2009). Impulsive responding and the sustained attention to
response task. Journal of Clinical and Experimental Neuropsy-
chology, 31(1), 39-47.

Himi, S. A. (2018). Understanding cognitive structure of multitask-
ing behavior and working memory training effects. [Doctoral
Dissertation, Ludwig-Maximilians-Universitit Miinchen. Elec-
tronic thesis of LMU Munich. https://edoc.ub.uni-muenchen.de/
23189/1/Himi_Samsad_Afrin.pdf.

Himi, S. A., & Biihner, M. (2016). Multitasking behavior and its related
constructs: Executive functions, working memory capacity, rela-
tional integration, and divided attention [Paper presentation].
50th Conference of German Psychological Association (DGP),
Leipzig, Germany.

Himi, S. A., Biihner, M., Schwaighofer, M., Klapetek, A., & Hilbert,
S. (2017). Replication of cognitive models of executive func-
tions and their prediction to multitasking behavior. In M. Biih-
ner (Chair): Pradiktive Modellierungsansitze in der Psychologie
(English: Predictive modeling approach in psychology) [Sym-
posium]. 14th Arbeitstagung der Fachgruppe Differentielle
Psychologie, Personlichkeitspsychologie und Psychologische
Diagnostik (DPPD), Munich, Germany.

Himi, S. A., Biihner, M., Schwaighofer, M., Klapetek, A., & Hilbert,
S. (2018). Cognitive constructs of multitasking behavior. In F.
Schmitz (Chair): Individual differences in cognitive abilities
[Symposium]. 19th Edition of the European Conference on Per-
sonality, Zadar, Croatia.

*Himi, S. A., Biithner, M., Schwaighofer, M., Klapetek, A., & Hilbert,
S. (2019). Multitasking behavior and its related constructs: Exec-
utive functions, working memory capacity, relational integration,
and divided attention. Cognition, 189, 275-298. https://doi.org/
10.1016/j.cognition.2019.04.010

*Hirnstein, M., Largi, F., & Laloyaux, J. (2019). No sex difference
in an everyday multitasking paradigm. Psychological Research
Psychologische Forschung, 83, 286-296. https://doi.org/10.1007/
s00426-018-1045-0

Hirsh, J., Deyoung, C., & Peterson, J. (2009). Metatraits of the Big
Five differentially predict engagement and restraint of behavior.
Journal of Personality, 77(4), 1085-1102.

@ Springer


https://doi.org/10.1016/j.jml.2014.03.006
https://doi.org/10.1016/j.jml.2014.03.006
https://doi.org/10.3758/BF03204659
https://doi.org/10.1177/1745691617720478
https://doi.org/10.1017/CBO9781139174909.007
https://doi.org/10.1017/CBO9781139174909.007
https://doi.org/10.1093/arclin/acx047
https://doi.org/10.1093/arclin/acx047
https://doi.org/10.1016/j.cognition.2011.11.015
https://doi.org/10.1016/j.cognition.2011.11.015
https://doi.org/10.3389/fpsyg.2015.01366
https://doi.org/10.1111/jopy.12163
https://doi.org/10.1037/0096-3445.133.1.101
https://doi.org/10.1016/j.cortex.2016.04.023
https://doi.org/10.1016/j.cortex.2016.04.023
https://doi.org/10.1037/dev0000075
https://doi.org/10.1111/j.1467-9280.2006.01681.x
https://doi.org/10.1111/j.1467-9280.2006.01681.x
https://doi.org/10.1037/0096-3445.137.2.201
https://doi.org/10.1037/0096-3445.137.2.201
https://doi.org/10.3389/fphys.2012.00159
https://doi.org/10.3389/fphys.2012.00159
https://doi.org/10.1080/10580530.2018.1553646
https://doi.org/10.1080/10580530.2018.1553646
https://doi.org/10.1027/1614-0001/a000118
https://doi.org/10.1027/1614-0001/a000118
https://doi.org/10.1080/1463922X.2012.762063
https://doi.org/10.1037/xge0000110
https://doi.org/10.1037/xge0000110
https://doi.org/10.1002/acp.1624
https://doi.org/10.1080/08995605.2011.589323
https://edoc.ub.uni-muenchen.de/23189/1/Himi_Samsad_Afrin.pdf
https://edoc.ub.uni-muenchen.de/23189/1/Himi_Samsad_Afrin.pdf
https://doi.org/10.1016/j.cognition.2019.04.010
https://doi.org/10.1016/j.cognition.2019.04.010
https://doi.org/10.1007/s00426-018-1045-0
https://doi.org/10.1007/s00426-018-1045-0

682

Psychological Research (2023) 87:655-685

Hommel, B. (2020). Dual-task performance: Theoretical analysis and
an event-coding account. Journal of Cognition, 3(1), 29. https://
doi.org/10.5334/joc.114

*Ishizaka, K., Marshall, S. P., & Conte, J. M. (2001). Individual differ-
ences in attentional strategies in multitasking situations. Human
Performance, 14(4), 339-358. https://doi.org/10.1207/S1532
7043HUP1404_4

Ito, T. A., Friedman, N. P., Bartholow, B. D., Correll, J., Loersch, C.,
Altamirano, L. J., & Miyake, A. (2015). Toward a comprehen-
sive understanding of executive cognitive function in implicit
racial bias. Journal of Personality and Social Psychology, 108(2),
187-218. https://doi.org/10.1037/a0038557

Jewsbury, P. A., Bowden, S. C., & Strauss, M. E. (2015). Integrat-
ing the switching, inhibition, and updating model of executive
function with the Cattell-Horn-Carroll model. Journal of Experi-
mental Psychology: General, 145(2), 220-245. https://doi.org/
10.1037/xge0000119

John, O. P. (2012, May 24-27). Paradigm shift in personality psychol-
ogy: Traits matter [Paper presentation]. 24th Annual Convention
of the Association for Psychological Science, Chicago.

Jovanovski, D., Zakzanis, K., Campbell, Z., Erb, S., & Nussbaum, D.
(2012). Development of a novel, ecologically oriented virtual
reality measure of executive function: The Multitasking in the
City Test. Applied Neuropsychology: Adult, 19(3), 171-182.
https://doi.org/10.1080/09084282.2011.643955

Kahneman, D. (1973). Attention and effort. Prentice-Hall.

Kane, M., & Engle, R. (2000). Working-memory capacity, proactive
interference, and divided attention: Limits on long-term memory
retrieval. Journal of Experimental Psychology Learning, Mem-
ory, and Cognition, 26(2), 336-358. https://doi.org/10.1037/
0278-7393.26.2.336

Kane, M. J., Conway, A. R. A., Hambrick, D. Z., & Engle, R. W.
(2007). Variation in working-memory capacity as variation in
executive attention and control. In A. R. A. Conway, C. Jarrold,
M. J. Kane, A. Miyake, & J. N. Towse (Eds.), Variation in work-
ing Memory (pp. 21-48). Oxford University Press.

Kieras, D. E., Meyer, D. E., Ballas, J. A., & Lauber, E. J. (2000). Mod-
ern computational perspectives on executive mental processes
and cognitive control: Where to from here? In S. Monsell &
J. Driver (Eds.), Control of cognitive processes: Attention and
performance XVIII (pp. 681-712). MIT Press.

Kiesel, A., Steinhauser, M., Wendt, M., Falkenstein, M., Jost, K.,
Philipp, A. M., & Koch, I. (2010). Control and interference in
task switching—A review. Psychological Bulletin, 136(5), 849—
874. https://doi.org/10.1037/a0019842

*Kirchberg, D. M., Roe, R. A., & Van Erde, W. (2015). Polychronicity
and multitasking: A diary study at work. Human Performance,
28(2), 112-136. https://doi.org/10.1080/08959285.2014.976706

Koch, I., Gade, M., Schuch, S., & Philipp, A. M. (2010). The role
of inhibition in task switching: A review. Psychonomic Bulletin
Review, 17, 1-14. https://doi.org/10.3758/PBR.17.1.1

*Koch, L., Poljac, E., Miiller, H., & Kiesel, A. (2018). Cognitive struc-
ture, flexibility, and plasticity in human multitasking—An inte-
grative review of dual-task and task-switching research. Psycho-
logical Bulletin, 144(3), 557-583. https://doi.org/10.1037/bul00
00144

*Konig, C. J., Bithner, M., & Miirling, G. (2005). Working memory,
fluid intelligence, and attention are predictors of multitasking
performance, but polychronicity and extraversion are not. Human
Performance, 18(3), 243-266. https://doi.org/10.1207/s1532
7043hup1803_3

*Konig, C. J., Oberacher, L., & Kleinmann, M. (2010). Personal and
situational determinants of multitasking at work. Journal of
Personnel Psychology, 9(2), 99-103. https://doi.org/10.1027/
1866-5888/a000008

@ Springer

Kiibler, S., Strobach, T., & Schubert, T. (2022a). The role of working
memory for task-order coordination in dual-task situations. Psy-
chological Research Psychologische Forschung, 86, 452—473.
https://doi.org/10.1007/s00426-021-01517-2

Kiibler, S., Strobach, T., & Schubert, T. (2022b). On the organization
of task-order and task-specific information in dual-task situa-
tions. Journal of Experimental Psychology: Human Perception
and Performance, 48(1), 94—113. https://doi.org/10.1037/xhp00
00969

*Kurapati, S., Lukosch, H., Eckerd, S., Verbraeck, A., & Corsi, T.
(2017). Relating planner task performance for container terminal
operations to multi-tasking skills and personality type. Transpor-
tation Research Part f: Traffic Psychology and Behaviour, 51,
47-64. https://doi.org/10.1016/j.trf.2017.09.002

Kyllonen, P. C., & Christal, R. E. (1990). Reasoning ability is (lit-
tle more than) working-memory capacity?!. Intelligence, 14(4),
389-433. https://doi.org/10.1016/S0160-2896(05)80012-1

Laloyaux, J., Van der Linden, M., Nuechterlein, K. H., Thonon, B., &
Largi, F. (2018). A direct examination of the cognitive underpin-
nings of multitasking abilities: A first study examining schizo-
phrenia. Psychiatry Research, 268, 288-296. https://doi.org/10.
1016/j.psychres.2018.06.060

Lange, S. (2013). Metaanalysen zum Zusammenhang von der Allge-
meinen, Fluiden und Kristallisierten Intelligenz mit dem Fiinf-
Faktoren-Modell der Personlichkeit unter besonderer Beriicksi-
chtigung des Publikationsbias [Meta-analyses on the connection
between general, fluid and crystallized intelligence and the five-
factor model of personality with special consideration of publi-
cation bias] (Doctoral dissertation). Rheinische Friedrich-Wil-
helms-Universitdt zu Bonn, Germany. http://hss.ulb.uni-bonn.
de/2013/3286/3286.pdf.

Lieberman, M. D., & Rosenthal, R. (2001). Why introverts can’t always
tell who likes them: Multitasking and nonverbal decoding.
Journal of Personality and Social Psychology, 80(2), 294-310.
https://doi.org/10.1037/0022-3514.80.2.294

Lien, M., Ruthruff, E., & Johnston, J. (2006). Attentional limitations
in doing two tasks at once the search for exceptions. Current
Directions in Psychological Science, 15(2), 89-93. https://doi.
org/10.1111/5.0963-7214.2006.00413.x

*Lin, L., Cockerham, D., Chang, Z., & Natividad, G. (2016). Task
speed and accuracy decrease when multitasking. Technology,
Knowledge and Learning, 21(3), 307-323. https://doi.org/10.
1007/s10758-015-9266-4

Logan, D., & Gordon, R. D. (2001). Executive control of visual atten-
tion in dual-task situations. Psychological Review, 108(2), 393—
434. https://doi.org/10.1037/0033295X.108.2.393

Logie, R. H., Cocchini, G., Della Sala, S., & Baddeley, A. D. (2004).
Is there a specific executive capacity for dual task coordination?
Evidence from Alzheimer’s disease. Neuropsychology, 18(3),
504-513. https://doi.org/10.1037/0894-4105.18.3.504

Logie, R. H., Law, A., Trawley, S., & Nissan, J. (2010). Multitasking,
working memory and remembering intentions. Psychologica Bel-
gica, 50(3-4), 309-326. https://doi.org/10.5334/pb-50-3-4-309

*Logie, R. H., Trawley, S., & Law, A. (2011). Multitasking: Multiple,
domain-specific cognitive functions in a virtual environment.
Memory and Cognition, 39, 1561-1574. https://doi.org/10.3758/
s13421-011-0120-1

Lui, K. F. H., & Wong, A.C.-N. (2012). Does media multitasking
always hurt? A positive correlation between multitasking and
multisensory integration. Psychonomic Bulletin and Review,
19(4), 647-653. https://doi.org/10.3758/s13423-012-0245-7

*Lui, K. F. H., & Wong, A.C.-N. (2019). Multiple processing limita-
tions underlie multitasking costs. Psychological Research Psy-
chologische Forschung, 84(7), 1946-1964. https://doi.org/10.
1007/300426-019-01196-0


https://doi.org/10.5334/joc.114
https://doi.org/10.5334/joc.114
https://doi.org/10.1207/S15327043HUP1404_4
https://doi.org/10.1207/S15327043HUP1404_4
https://doi.org/10.1037/a0038557
https://doi.org/10.1037/xge0000119
https://doi.org/10.1037/xge0000119
https://doi.org/10.1080/09084282.2011.643955
https://doi.org/10.1037/0278-7393.26.2.336
https://doi.org/10.1037/0278-7393.26.2.336
https://doi.org/10.1037/a0019842
https://doi.org/10.1080/08959285.2014.976706
https://doi.org/10.3758/PBR.17.1.1
https://doi.org/10.1037/bul0000144
https://doi.org/10.1037/bul0000144
https://doi.org/10.1207/s15327043hup1803_3
https://doi.org/10.1207/s15327043hup1803_3
https://doi.org/10.1027/1866-5888/a000008
https://doi.org/10.1027/1866-5888/a000008
https://doi.org/10.1007/s00426-021-01517-2
https://doi.org/10.1037/xhp0000969
https://doi.org/10.1037/xhp0000969
https://doi.org/10.1016/j.trf.2017.09.002
https://doi.org/10.1016/S0160-2896(05)80012-1
https://doi.org/10.1016/j.psychres.2018.06.060
https://doi.org/10.1016/j.psychres.2018.06.060
http://hss.ulb.uni-bonn.de/2013/3286/3286.pdf
http://hss.ulb.uni-bonn.de/2013/3286/3286.pdf
https://doi.org/10.1037/0022-3514.80.2.294
https://doi.org/10.1111/j.0963-7214.2006.00413.x
https://doi.org/10.1111/j.0963-7214.2006.00413.x
https://doi.org/10.1007/s10758-015-9266-4
https://doi.org/10.1007/s10758-015-9266-4
https://doi.org/10.1037/0033295X.108.2.393
https://doi.org/10.1037/0894-4105.18.3.504
https://doi.org/10.5334/pb-50-3-4-309
https://doi.org/10.3758/s13421-011-0120-1
https://doi.org/10.3758/s13421-011-0120-1
https://doi.org/10.3758/s13423-012-0245-7
https://doi.org/10.1007/s00426-019-01196-0
https://doi.org/10.1007/s00426-019-01196-0

Psychological Research (2023) 87:655-685

683

Makel, M. C., Plucker, J. A., & Hegarty, B. (2012). Replications in
psychology research how often do they really occur? Perspec-
tives on Psychological Science, 7(6), 537-542. https://doi.org/
10.1177/1745691612460688

*Mantyld, T. (2013). Gender differences in multitasking reflect spatial
ability. Psychological Science, 24(4), 514-520. https://doi.org/
10.1177/0956797612459660

*Martin, J., Mashburn, C. A., & Engle, R. W. (2020). Improving the
validity of the armed service vocational aptitude battery with
measures of attention control. Journal of Applied Research in
Memory and Cognition, 9(3), 323-335. https://doi.org/10.1016/j.
jarmac.2020.04.002

*Mattarelli, E., Bertolotti, F., & Incerti, V. (2015). The interplay
between organizational polychronicity, multitasking behaviors
and organizational identification: A mixed-methods study in
knowledge intensive organizations. International Journal of
Human-Computer Studies, 79, 6-19. https://doi.org/10.1016/j.
ijhcs.2015.02.002

McAlister, C., & Schmitter-Edgecombe, M. P. (2013). Naturalistic
assessment of executive function and everyday multitasking in
healthy older adults. Aging, Neuropsychology, and Cognition,
20(6), 735-756. https://doi.org/10.1080/13825585.2013.781990

Medeiros-Ward, N., Watson, J. M., & Strayer, D. L. (2015). On super-
taskers and the neural basis of efficient multitasking. Psycho-
nomic Bulletin and Review, 22, 876-883. https://doi.org/10.3758/
$13423-014-0713-3

Miller, J., & Durst, M. (2015). A comparison of the psychological
refractory period and prioritized processing paradigms: Can
the response-selection bottleneck model explain them both?
Journal of Experimental Psychology: Human, Perception and
Performance, 41(5), 1420-1441. https://doi.org/10.1037/xhp00
00103

Minear, M., Brasher, F., McCurdy, M., Lewis, J., & Younggren, A.
(2013). Working memory, fluid intelligence, and impulsiveness
in heavy media multitaskers. Psychonomic Bulletin and Review,
20(6), 1274-1281. https://doi.org/10.3758/s13423-013-0456-6

Mittelstéadt, V., Miller, J., & Kiesel, A. (2018). Trading off switch costs
and stimulus availability benefits: An investigation of voluntary
task-switching behavior in a predictable dynamic multitasking
environment. Memory and Cognition, 46, 699-715. https://doi.
0rg/10.3758/s13421-018-0802-z

Miyake, A., & Friedman, N. P. (2012). The nature and organization
of individual differences in executive functions: Four general
conclusions. Current Directions in Psychological Science, 21(1),
8-14. https://doi.org/10.1177/0963721411429458

Miyake, A., Friedman, N. P., Emerson, M. J., Witzki, A. H., Howerter,
A., & Wager, T. D. (2000). The unity and diversity of execu-
tive functions and their contributions to complex “Frontal Lobe”
tasks: A latent variable analysis. Cognitive Psychology, 41(1),
49-100. https://doi.org/10.1006/cogp.1999.0734

Monsell, S. (2003). Task switching. Trends in Cognitive Sciences, 7(3),
134-140. https://doi.org/10.1016/S1364-6613(03)00028-7

*Morgan, B., D’Mello, S., Abbott, R., Radvansky, G., Haass, M., &
Tamplin, A. (2013). Individual differences in multitasking ability
and adaptability. Human Factors, 55(4), 776—788. https://doi.org/
10.1177/0018720812470842

Murray, A. L., Johnson, W., McGue, M., & Iacono, W. G. (2014).
How are conscientiousness and cognitive ability related to one
another? A re-examination of the intelligence compensation
hypothesis. Personality and Individual Differences, 70, 17-22.
https://doi.org/10.1016/j.paid.2014.06.014

Neal, A., Ballard, T., & Vancouver, J. B. (2017). Dynamic self-regula-
tion and multiple- goal pursuit. Annual Review of Organizational
Psychology and Organizational Behavior, 4, 401-423.

Oberauer, K. (2010). Declarative and procedural working memory:
Common principles, common capacity limits? Psychologica
Belgica, 50(3—4), 27-308. https://doi.org/10.5334/pb-50-3-4-277

Oberauer, K., Souza, A. S., Druey, M. D., & Gade, M. (2013). Analo-
gous mechanisms of selection and updating in declarative and
procedural working memory: Experiments and a computational
model. Cognitive Psychology, 66(2), 157-211. https://doi.org/
10.1016/j.cogpsych.2012.11.001

Oberauer, K., Sii}, H.-M., Wilhelm, O., & Wittman, W. W. (2003). The
multiple faces of working memory. Intelligence, 31(2), 167-193.
https://doi.org/10.1016/S0160-2896(02)00115-0

Oberauer, K., Siip, H.-M., Wilhelm, O., & Wittmann, W. W. (2008).
Which working memory functions predict intelligence? Intel-
ligence, 36(6), 641-652. https://doi.org/10.1016/j.intell.2008.
01.007

Ophir, E., Nass, C., & Wagner, A. D. (2009). Cognitive control in
media multitaskers. Proceedings of the National Academy of Sci-
ences, 106, 15583—15587. https://doi.org/10.1073/pnas.09036
20106

Palladino, P., & Artuso, C. (2018). Working memory updating: Load
and binding. The Journal of General Psychology, 145(1), 1-19.
https://doi.org/10.1080/00221309.2017.1415083

Pashler, H. (1994). Dual-task interference in simple tasks: Data and
theory. Psychological Bulletin, 116(2), 220-244. https://doi.org/
10.1037/0033-2909.116.2.220

Pellegrino, J. W., & Glaser, R. (1979). Cognitive correlates and com-
ponents in the analysis of individual differences. Intelligence,
3(3), 187-214. https://doi.org/10.1016/0160-2896(79)90017-5

Philipp, A. M., Kalinich, C., Koch, I., & Schubotz, R. I. (2008).
Mixing costs and switch costs when switching stimulus dimen-
sions in serial predictions. Psychological Research Psychol-
ogische Forschung, 72, 405-414. https://doi.org/10.1007/
s00426-008-0150-x

Podsakoff, P. M., MacKenzie, S. B., Lee, J. Y., & Podsakoff, N.
P. (2003). Common method biases in behavioral research: A
critical review of the literature and recommended remedies.
Journal of Applied Psychology, 88(5), 879-903. https://doi.
org/10.1037/0021-9010.88.5.879

Poposki, E. M., & Oswald, F. L. (2010). The multitasking preference
inventory: Toward an improved measure of individual differ-
ences in polychronicity. Human Performance, 23(3), 247-264.
https://doi.org/10.1080/08959285.2010.487843

Poposki, E. M., Oswald, F. L., & Chen, H. T. (2009). Neuroticism
negatively affects multitasking performance through state anxi-
ety. Technical report for Navy Personnel Research, Studies, and
Technology (NPRST-TN-09-3). Millington, TN.

Poropat, A. E. (2009). A meta-analysis of the five-factor model of
personality and academic performance. Psychological Bulletin,
135(2), 322-338. https://doi.org/10.1037/a0014996

Postlethwaite, B. E. (2011). Fluid ability, crystallized ability, and
performance across multiple domains: A meta-analysis (Doc-
toral dissertation). http://citeseerx.ist.psu.edu/viewdoc/downl
0ad?doi=10.1.1.829.963&rep=repl&type=pdf

Ralph, B. C., Thomson, D. R., Cheyne, J. A., & Smilek, D. (2014).
Media multitasking and failures of attention in everyday life.
Psychological Research Psychologische Forschung, 78(5),
661-669. https://doi.org/10.1007/s00426-013-0523-7

Raven, J. (2000). The Raven’s progressive matrices: Change and
stability over culture and time. Cognitive Psychology, 41, 1-48.
https://doi.org/10.1006/cogp.1999.0735

*Redick, T. S. (2016). On the relation of working memory and
multitasking: Memory span and synthetic work performance.
Journal of Applied Research in Memory and Cognition, 5(4),
401-409. https://doi.org/10.1016/j.jarmac.2016.05.003

*Redick, T. S., Shipstead, Z., Meier, M. E., Montroy, J. J., Hicks,
K. L., Unsworth, N., Kane, M. J., & Hambrick, D. Z. (2016).

@ Springer


https://doi.org/10.1177/1745691612460688
https://doi.org/10.1177/1745691612460688
https://doi.org/10.1177/0956797612459660
https://doi.org/10.1177/0956797612459660
https://doi.org/10.1016/j.jarmac.2020.04.002
https://doi.org/10.1016/j.jarmac.2020.04.002
https://doi.org/10.1016/j.ijhcs.2015.02.002
https://doi.org/10.1016/j.ijhcs.2015.02.002
https://doi.org/10.1080/13825585.2013.781990
https://doi.org/10.3758/s13423-014-0713-3
https://doi.org/10.3758/s13423-014-0713-3
https://doi.org/10.1037/xhp0000103
https://doi.org/10.1037/xhp0000103
https://doi.org/10.3758/s13423-013-0456-6
https://doi.org/10.3758/s13421-018-0802-z
https://doi.org/10.3758/s13421-018-0802-z
https://doi.org/10.1177/0963721411429458
https://doi.org/10.1006/cogp.1999.0734
https://doi.org/10.1016/S1364-6613(03)00028-7
https://doi.org/10.1177/0018720812470842
https://doi.org/10.1177/0018720812470842
https://doi.org/10.1016/j.paid.2014.06.014
https://doi.org/10.5334/pb-50-3-4-277
https://doi.org/10.1016/j.cogpsych.2012.11.001
https://doi.org/10.1016/j.cogpsych.2012.11.001
https://doi.org/10.1016/S0160-2896(02)00115-0
https://doi.org/10.1016/j.intell.2008.01.007
https://doi.org/10.1016/j.intell.2008.01.007
https://doi.org/10.1073/pnas.0903620106
https://doi.org/10.1073/pnas.0903620106
https://doi.org/10.1080/00221309.2017.1415083
https://doi.org/10.1037/0033-2909.116.2.220
https://doi.org/10.1037/0033-2909.116.2.220
https://doi.org/10.1016/0160-2896(79)90017-5
https://doi.org/10.1007/s00426-008-0150-x
https://doi.org/10.1007/s00426-008-0150-x
https://doi.org/10.1037/0021-9010.88.5.879
https://doi.org/10.1037/0021-9010.88.5.879
https://doi.org/10.1080/08959285.2010.487843
https://doi.org/10.1037/a0014996
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.829.963&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.829.963&rep=rep1&type=pdf
https://doi.org/10.1007/s00426-013-0523-7
https://doi.org/10.1006/cogp.1999.0735
https://doi.org/10.1016/j.jarmac.2016.05.003

684

Psychological Research (2023) 87:655-685

Cognitive predictors of a common multitasking ability: Con-
tributions from working memory, attention control, and fluid
intelligence. Journal of Experimental Psychology: General,
145(11), 1473-1492. https://doi.org/10.1037/xge0000219

Rey-Mermet, A., Gade, M., & Oberauer, K. (2018). Should we stop
thinking about inhibition? Searching for individual and age
differences in inhibition ability. Journal of Experimental Psy-
chology: Learning, Memory, and Cognition, 44(4), 501-526.
https://doi.org/10.1037/xIm0000450

Roberts, B. W., & Mroczek, D. (2008). Personality trait change in
adulthood. Current Directions in Psychological Science, 17(1),
31-35. https://doi.org/10.1111/j.1467-8721.2008.00543.x

Roca, M., Torralva, T., Gleichgerrcht, E., Woolgar, A., Thomp-
son, R., Duncan, J., & Manes, F. (2011). The role of Area
10 (BA10) in human multitasking and in social cognition: A
lesion study. Neuropsychologia, 49(13), 3525-3531. https://
doi.org/10.1016/j.neuropsychologia.2011.09.003

Rushton, J. P., Brainerd, C. J., & Pressley, M. (1983). Behavioral
development and construct validity: The principle of aggrega-
tion. Psychological Bulletin, 94(1), 18-38. https://doi.org/10.
1037/00332909.94

*Salvucci, D. D., & Taatgen, N. A. (2008). Threaded cognition: An
integrated theory of concurrent multitasking. Psychological
Review, 115(1), 101-130. https://doi.org/10.1037/0033-295X.
115.1.101

*Sanbonmatsu, D. M., Strayer, D. L., Medeiros-Ward, N., & Watson,
J. M. (2013). Who multi-tasks and why? Multi-tasking ability,
perceived multi-tasking ability, impulsivity, and sensation seek-
ing. PLoS ONE, 8, €54402. https://doi.org/10.1371/journal.pone.
0054402

*Sanderson, K. R., Bruk-Lee, V., Viswesvaran, C., Gutierrez, S., &
Kantrowitz, T. (2013). Multitasking: Do preference and ability
interact to predict performance at work? Journal of Occupational
and Organizational Psychology, 86(4), 556-563. https://doi.org/
10.1111/joop.12025

*Sanderson, K. R., Bruk-Lee, V., Viswesvaran, C., Gutierrez, S., &
Kantrowitz, T. (2016). Investigating the nomological network of
multitasking ability in a field sample. Personality and Individual
Differences, 91, 52-57. https://doi.org/10.1016/j.paid.2015.11.
013

*Sanjram, P. K. (2013). Attention and intended action in multitask-
ing: An understanding of cognitive workload. Displays, 34(4),
283-291. https://doi.org/10.1016/j.displa.2013.09.001

Schmitter-Edgecombe, M., McAlister, C., & Weakley, A. (2012). Natu-
ralistic assessment of everyday functioning in individuals with
mild cognitive impairment: The day-out task. Neuropsychology,
26(5), 631-641. https://doi.org/10.1037/a0029352

Schonbrodt, F. D., & Perugini, M. (2013). At what sample size do cor-
relations stabilize? Journal of Research in Personality, 47(5),
609-612. https://doi.org/10.1016/j.jrp.2013.05.009

Shin, M., Webb, A., & Kemps, E. (2019). Media multitasking, impul-
sivity and dual task ability. Computers in Human Behavior, 92,
160-168. https://doi.org/10.1016/j.chb.2018.11.018

Spink, A., Charles, C., & Mary, W. (2008). Multitasking behavior.
Annual Review of Information Science and Technology, 42,
93-118.

*Stephens, K. K., Cho, J. K., & Ballard, D. I. (2012). Simultaneity,
sequentiality, and speed: Organizational messages about multi-
ple-task completion. Human Communication Research, 38(1),
23-47. https://doi.org/10.1111/j.1468-2958.2011.01420.x

Stoet, G., O’Connor, D. B., Conner, M., & Laws, K. R. (2013). Are
women better than men at multi-tasking? BMC Psychology, 1,
18. https://doi.org/10.1186/2050-7283-1-18

Strobach, T., Salminen, T., Karbach, J., & Schubert, T. (2014). Prac-
tice-related optimization and transfer of executive functions: A
general review and a specific realization of their mechanisms in

@ Springer

dual tasks. Psychological Research Psychologische Forschung,
78(6), 836-851. https://doi.org/10.1007/s00426-014-0563-7

Siip, H.-M., Oberauer, K., Wittmann, W. W., Wilhelm, O., & Schulze,
R. (2002). Working memory capacity explains reasoning abil-
ity—and a little bit more. Intelligence, 30(3), 261-288. https://
doi.org/10.1016/S0160-2896(01)00100-3

*Szumowska, E., & Kossowska, M. (2016). Need for closure and mul-
titasking performance: The role of shifting ability. Personality
and Individual Differences, 96, 12—17. https://doi.org/10.1016/j.
paid.2016.02.055

Taatgen, N. A., Juvina, I., Schipper, M., Borst, J. P., & Martens, S.
(2009). Too much control can hurt: A threaded cognition model
of the attentional blink. Cognitive Psychology, 59(1), 1-29.
https://doi.org/10.1016/j.cogpsych.2008.12.002

Thoma, P., Koch, B., Heyder, K., Schwarz, M., & Daum, 1. (2008).
Subcortical contributions to multitasking and response inhibi-
tion. Behavioural Brain Research, 194(2), 214-222. https://doi.
org/10.1016/j.bbr.2008.07.016

*Todorov, L., Del Missier, F., Konke, L. A., & Mintyld, T. (2015).
Deadlines in space: Selective effects of coordinate spatial pro-
cessing in multitasking. Memory and Cognition, 43(8), 1216—
1228. https://doi.org/10.3758/s13421-015-0529-z

*Todorov, 1., Missier, D. F., & Mantyld, T. (2014). Age-related dif-
ferences in multiple task monitoring. PLoS ONE, 9, e107619.
https://doi.org/10.1371/journal.pone.0107619

Unsworth, N. (2019). Individual differences in long-term memory.
Psychological Bulletin, 145(1), 79-139. https://doi.org/10.1037/
bul0000176

Unsworth, N., & Robison, M. K. (2016). The influence of lapses of
attention on working memory capacity. Memory and Cognition,
44, 188-196. https://doi.org/10.3758/s13421-015-0560-0

Van Bergen, A. (1968). Task interruption. North-Holland Publishing.

Vergauwe, E., von Bastian, C. C., Kostova, R., & Morey, C. C. (2020).
Storage and processing in working memory: A single, domain-
general resource explains multi-tasking. Manuscript submitted
for publication.

von Bastian, C. C., Blais, C., Brewer, G. A., Gyurkovics, M., Hedge,
C., Kalamala, P., Meier, M. E., Oberauer, K., Rey-Mermet, A.,
Rouder, J. N., Conway, A. R. A., Draheim, C., Engle, R. W.,
Friedman, N. P., Frischkorn, G. T., Gustavson, D. E., Koch, I.,
...... Weimers, E. A. (2020). Advancing the understanding of
individual differences in attentional control: Theoretical, meth-
odological, and analytical considerations. Manuscript submitted
for publication.

von Bastian, C. C., & Oberauer, K. (2013). Distinct transfer effects of
training different facets of working memory capacity. Journal of
Memory and Language, 69(1), 36-58. https://doi.org/10.1016/j.
jml.2013.02.002

*Walter, S., & Meier, B. (2014). How important is importance for
prospective memory. Frontiers in Psychology, 5, 657. https://
doi.org/10.3389/fpsyg.2014.00657

Wang, Y., Cao, X., Cui, J., Shum, D. H. K., & Chan, R. C. K. (2013).
The relation between prospective memory and working memory:
Evidence from event-related potential data. PsyCh Journal, 2(2),
113-121. https://doi.org/10.1002/pchj.24

Watson, J. M., & Strayer, D. L. (2010). Supertaskers: Profiles in
extraordinary multitasking ability. Psychonomic Bulletin and
Review, 17, 479-485. https://doi.org/10.3758/PBR.17.4.479

Zabelina, D., Friedman, N., & Andrews-Hanna, J. (2019). Unity and
diversity of executive functions in creativity. Consciousness and
Cognition, 68, 47-56. https://doi.org/10.1016/j.concog.2018.12.
005

*Zhang, Y., Goonetilleke, R. S., Plocher, T., & Liang, S. M. (2005).
Time-related behaviour in multitasking situations. International
Journal of Human-Computer Studies, 62(4), 425-455. https://
doi.org/10.1016/j.ijhcs.2005.01.002


https://doi.org/10.1037/xge0000219
https://doi.org/10.1037/xlm0000450
https://doi.org/10.1111/j.1467-8721.2008.00543.x
https://doi.org/10.1016/j.neuropsychologia.2011.09.003
https://doi.org/10.1016/j.neuropsychologia.2011.09.003
https://doi.org/10.1037/00332909.94
https://doi.org/10.1037/00332909.94
https://doi.org/10.1037/0033-295X.115.1.101
https://doi.org/10.1037/0033-295X.115.1.101
https://doi.org/10.1371/journal.pone.0054402
https://doi.org/10.1371/journal.pone.0054402
https://doi.org/10.1111/joop.12025
https://doi.org/10.1111/joop.12025
https://doi.org/10.1016/j.paid.2015.11.013
https://doi.org/10.1016/j.paid.2015.11.013
https://doi.org/10.1016/j.displa.2013.09.001
https://doi.org/10.1037/a0029352
https://doi.org/10.1016/j.jrp.2013.05.009
https://doi.org/10.1016/j.chb.2018.11.018
https://doi.org/10.1111/j.1468-2958.2011.01420.x
https://doi.org/10.1186/2050-7283-1-18
https://doi.org/10.1007/s00426-014-0563-7
https://doi.org/10.1016/S0160-2896(01)00100-3
https://doi.org/10.1016/S0160-2896(01)00100-3
https://doi.org/10.1016/j.paid.2016.02.055
https://doi.org/10.1016/j.paid.2016.02.055
https://doi.org/10.1016/j.cogpsych.2008.12.002
https://doi.org/10.1016/j.bbr.2008.07.016
https://doi.org/10.1016/j.bbr.2008.07.016
https://doi.org/10.3758/s13421-015-0529-z
https://doi.org/10.1371/journal.pone.0107619
https://doi.org/10.1037/bul0000176
https://doi.org/10.1037/bul0000176
https://doi.org/10.3758/s13421-015-0560-0
https://doi.org/10.1016/j.jml.2013.02.002
https://doi.org/10.1016/j.jml.2013.02.002
https://doi.org/10.3389/fpsyg.2014.00657
https://doi.org/10.3389/fpsyg.2014.00657
https://doi.org/10.1002/pchj.24
https://doi.org/10.3758/PBR.17.4.479
https://doi.org/10.1016/j.concog.2018.12.005
https://doi.org/10.1016/j.concog.2018.12.005
https://doi.org/10.1016/j.ijhcs.2005.01.002
https://doi.org/10.1016/j.ijhcs.2005.01.002

Psychological Research (2023) 87:655-685

685

Ziegler, M., Danay, E., Heene, M., Asendorpf, J., & Biihner, M. (2012).
Openness, fluid intelligence, and crystallized intelligence:
Toward an integrative model. Journal of Research in Personal-
ity, 46, 173-183. https://doi.org/10.1016/j.jrp.2012.01.002

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1016/j.jrp.2012.01.002

	Individual differences in everyday multitasking behavior and its relation to cognition and personality
	Abstract
	Introduction
	Aim, limitations and outline of the current review
	Methods
	Search strategy
	Inclusion criteria
	Search results

	Cognitive correlates of multitasking behavior
	Executive functions
	Theoretical background
	Studies included
	Measures
	Findings

	Working memory, relational integration, and reasoning
	Theoretical background
	Studies included
	Measures
	Findings

	Divided attention
	Theoretical background
	Studies included
	Measures
	Findings

	Prospective memory
	Theoretical background
	Studies included
	Measures
	Findings

	Integrative summary
	The nature of the cognitive tasks
	Relating cognitive abilities with multitasking behavior
	Formulating a conceptual model


	Personality correlates of multitasking behavior
	Polychronicity
	Theoretical background
	Studies included
	Measures
	Findings

	Impulsivity
	Theoretical background
	Studies included
	Measures
	Findings

	Five-factor personality model
	Theoretical background
	Studies included
	Measures
	Findings

	Integrative summary
	Formulating a conceptual model


	General discussion
	How does multitasking behavior work?
	Limitations
	Future directions
	Understanding the source of relationship
	A requirement of using appropriate multitasking measures
	Call for latent variable approach
	Call for replication studies


	Conclusion
	Anchor 61
	References




