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Abstract: Media multitasking has been long considered as a distraction, as something that is inherently negative or irrational. Yet, casual
observations and study findings indicate that in the current permanently online, permanently connected society, people still media multitask
frequently, sometimes in spite of their knowledge of the costs. In this article, we introduce the exploitation–exploration model of media
multitasking (EEMMM), which proposes that media multitasking occurs as a natural part of the waxing and waning of our task engagement:
When primary task engagement (exploitation) begins to wane, alternative tasks become more attractive (exploration). In the first part of this
paper, we delineate the limitations of the current perspective of media multitasking as a distraction. The second part provides an exposition
for our model: What defines behavior exploitation and exploration, and why maintaining an optimal trade-off between the two is important; the
everyday, media-related cues for exploiting and exploring; and the neurobiological evidence of a brain system that supports the transition from
exploitation to exploration. Lastly, we show how our approach may explain why people media multitask spontaneously and in spite of their
knowledge of the costs, and why not all media multitaskers are able to multitask optimally. We conclude the paper with an agenda for future
media multitasking research based on the proposed framework.
Keywords: media multitasking, exploration–exploitation, adaptive gain theory, network reset

If, like the first author, you are terrible at juggling multiple
tasks, you would be amazed at how people keep up with the
bombardment of incoming information in this digital era.
Media multitasking appears to have become the norm in
our permanently online, permanently connected society
(POPC; Vorderer et al., 2018), which suggests that the
omnipresence of media has led to people constantly dividing their attention between everyday activities and media
content/online communication. Indeed, surveys and studies in recent years have shown that not only is media consumption continually increasing (Deloitte Southeast Asia,
2017; Standard Eurobarometer 92, 2019), but also that
media are frequently used while engaging in other media
or non-media activities such as working, studying, or talking
to someone face to face (Calderwood et al., 2014; Rideout
et al., 2010; Segijn et al., 2017).
In the psychology literature, multitasking has been generally defined as the act of interleaving two or more independent tasks that might occur almost concurrently or in a
serial manner (Broeker et al., 2017; Burgess, 2000; Carrier
et al., 2015; Salvucci & Taatgen, 2011). In media multitasking, at least one of these tasks involves media use (Aagaard,
2015). In many experimental paradigms investigating
media multitasking, researchers typically compare task perÓ 2021 Hogrefe Publishing

formance in a condition in which participants had to engage
only with the primary task with a condition in which participants had to interact with media in addition to their
primary task. For instance, the researcher may ask participants to answer a phone call while driving or check social
media while studying (Bowman et al., 2010; Sana et al.,
2013; Strayer & Johnston, 2001). Not surprisingly, these
studies showed that using media while engaging in another
primary task interferes with task performance.
Together, findings from the aforementioned studies have
formed a common conception in the literature that equates
media multitasking with distraction (Aagaard, 2018b;
Bowman et al., 2010). Unsurprisingly, then, participants
who had to do an additional media-related task simultaneously with a main task performed worse. Performance
decrease as a function of an additional task relates to the
limitations of the human cognitive architecture; when
humans need to process several streams of information,
the incoming information needs to be processed in a serial
instead of parallel manner, which produces interference
and task performance reduction (e.g., Pashler, 1994;
Salvucci & Taatgen, 2008; Wickens, 2002). This is also in
line with predictions of the limited capacity model of motivated mediated message processing (e.g., Lang, 2009).
Journal of Media Psychology (2021), 33(4), 169–180
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In spite of its coherence with the theories of information
processing, considering media multitasking research exclusively as a distraction inherits a tautological problem. If
media multitasking is always conceptualized as a task that
participants had to carry out in addition to some primary
task, the additional task would almost always negatively
affect performance on the primary task. In other words,
using the typical paradigm, media multitasking researchers
would almost always find that, “[media] distraction is distracting” (Aagaard, 2018b, p. 10, emphasis added). Subsequently, media as the de facto distraction needs to be
avoided. Yet, media multitasking could occur spontaneously (Brasel & Gips, 2017), or even in spite of the user’s
knowledge of the actual costs (Bardhi et al., 2010). In specific cases, media multitasking may be even beneficial. For
instance, listening to music has been shown to boost performance in various settings (see Rickard et al., 2005 for a
review), including, but not limited to driving tasks (Ünal
et al., 2013; Van der Zwaag et al., 2012) and memory tasks
(Hallam et al., 2002). The media multitasking as distraction
model helps us to understand the performance costs related
to media multitasking. However, it does not provide
insights on why media multitasking behavior persists
despite the unfavorable costs, and it does not explain potential beneficial effects of media multitasking.
In contrast to the current, distraction-oriented approach
on media multitasking, in this paper, we propose a novel
framework for media psychologists to investigate media multitasking selection and effects, the exploitation–exploration
model of media multitasking (EEMMM). We start with delineating the limitations of the current perspective of media
multitasking as a distraction. The following parts provide
an exposition of our model. We propose how media multitasking occurs as a natural consequence of the waxing and
waning of our (primary) task engagement: When primary
task engagement (exploitation) begins to wane, alternative
tasks become more attractive (exploration). We will continue
by explaining our assumptions for this model and show the
neurobiological evidence of a brain system that supports
the transition from exploitation to exploration. Lastly, we
show how our approach may explain everyday phenomena
that could otherwise not be explained by the media multitasking as a distraction perspective. We conclude the paper
with an agenda for future media multitasking research based
on the proposed framework.

Exploitation–Exploration Model of
Media Multitasking
Instead of treating media multitasking narrowly as a distraction, we propose to consider media multitasking as part of
our behavioral exploitation–exploration cycles. Behavioral
Journal of Media Psychology (2021), 33(4), 169–180
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exploitation and exploration are relatively new concepts in psychology and communication science, but there is a long line of
research in behavior ecology that has shown how exploration
and exploitation support adaptive behavior (Addicott et al.,
2017; Berger-Tal et al., 2014). During behavioral exploitation,
we forage known sources of reward and fully engage in a certain task, but these rewards and the amount of effort we can
put in that task may become depleted. During behavioral exploration, we put breaks on exploitation when the reward
becomes too low or the costs of continuous exploitation
become too high, and seek for alternative sources. These
two modes of behavior allow us to invest our effort proportionally and flexibly adapt to changes in the environment (Cohen
et al., 2007; Inzlicht et al., 2014).
We alternate between exploiting known resources and
exploring alternative ones in order to perform optimally
in many everyday situations (Addicott et al., 2017; AstonJones & Cohen, 2005; Inzlicht et al., 2014). In the mediasaturated, POPC world (Vorderer et al., 2018), it is likely
that behavioral explorations oftentimes involve media. For
instance, while studying for an exam, students may juggle
between studying (exploitation) and checking social media
during breaks (exploration). Studying may yield a better
long-term reward (e.g., a good grade and, ultimately, a
diploma), but it requires more effort and it does not provide
immediate reward (e.g., the student can only learn about
their grades once the exam is over). Therefore, the combination of high-effort investment and lack of immediate
reward makes studying unfavorable over time. By contrast,
checking social media requires very little effort and yields
immediate gratifications. Thus, students may switch from
studying to checking social media to counteract the aversiveness of studying (Inzlicht et al., 2014; Kool & Botvinick,
2014). Media appears to be the default distractor due to its
omnipresence in the POPC world. Yet, treating media as
the de facto distractor creates an unbalanced discourse
since we give more weight to the costs as opposed to the
benefits of media interactions. By contrast, the exploitation–exploration framework provides a more balanced view
for understanding media multitasking and its effects.

Assumptions for the Framework
To implement the principles of exploitation-exploration in
media multitasking research, we need to make several
assumptions. Specifically, we need to assume that (1) media
multitasking constitutes task switching from one activity to
another as opposed to parallel actions, (2) task exploitation
and exploration are triggered by exogeneous and endogenous cues, (3) individuals have different thresholds for
exploiting and exploring in the presence of a similar cue,
and (4) task exploration and exploitation are a biologically
modulated mechanism.
Ó 2021 Hogrefe Publishing
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Assumption 1: Task Switching Instead of Dual Tasking
There is a vast amount of evidence that the human cognitive system is unable to perform two tasks simultaneously
(e.g., Schumacher et al., 2001). Thus, media multitasking
always involves switching between two (media) activities.
Watching TV and sending messages via social media, for
instance, occur in a serial as opposed to simultaneous manner (Brasel & Gips, 2011). Here, attention is not shared
across multiple tasks, but is rapidly switched from one
source of information to another (Kiesel et al., 2010; Monsell, 2003). Understanding media multitasking as task
switching provides the basic for the exploitation–exploration framework because a behavior can never be both
exploitative and explorative (Cohen et al., 2007). Switching
from one (media) activity to another in media multitasking
can be considered as a switch from an exploiting to an
exploring behavior. One type of media activity can only
be considered as exploration or exploitation, depending
on the context. For instance, both switching from writing
an email to checking social media and switching from reading social media feeds to checking an email can be considered a switch from exploitation to exploration.
Assumption 2: Cues for Exploiting and Exploring
Exploration and exploitation do not occur randomly, but are
instead triggered by internal (e.g., from our metacognitive
or affective states) and external (i.e., from the environment)
cues.
Rewards
One may switch from one task to another simply because
the alternative behavior is more rewarding or that the
reward of the alternative behavior is more salient. The
classic uses and gratifications theory (U&G; Katz et al.,
1973, 1974) postulates that users choose media in order to
gain specific gratifications. Studies of motives for media
use revealed different types of gratifications that are being
sought: cognitive, emotional, habitual, and social (Wang &
Tchernev, 2009). Cognitive gratifications include information seeking and productivity. For instance, one might multitask using media to check facts or to gain information for
satisfying curiosity (Hwang et al., 2014). Emotional gratification includes the affects that are gained through media,
such as fun, thrill, or being moved (Bartsch & Viehoff,
2010). Habitual gratification refers to the use of media
due for routine fulfillment (Hwang et al., 2014). Lastly,
social gratification refers to connectedness and closeness
to others (Hwang et al., 2014; Kononova & Chiang,
2015). These gratifications resulting from media use may
be perceived as highly rewarding in many situations and
may drive individuals to engage in media multitasking.
In a laboratory study, Braun and Arrington (2018)
showed how reward modulated the propensity to exploit
Ó 2021 Hogrefe Publishing
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or explore. Using the voluntary task-switching paradigm
(Arrington & Logan, 2004), participants were asked to
choose between performing two simple classification tasks
(i.e., classifying colors or shapes of an object that appeared
in the middle of the screen) in which they got points each
time they classified correctly. Critically, in each trial, there
is a 50% probability that the point they gained from the current task would be decreased while the point they could gain
from the alternative task would be increased, thus, biasing
participants to explore more and exploit less. The main
finding was that the switch rates between the tasks
increased as the points on the current task decreased and
the possible points of the alternative task increased, indicating that participants used reward-related information to
guide their decision to exploit and explore.
Individuals might engage in media multitasking due to
the rewarding nature of media offerings. Many current
media forms, such as social media promise immediate gratifications (Baumgartner & Wiradhany, 2021; Panek, 2014).
For example, when watching the news or talking to a friend,
quickly checking incoming social media messages might
feel as a rewarding distraction. Interestingly, Wang and
Tchernev (2009) found that people often started media
multitasking to fulfill cognitive gratifications (e.g., information-seeking), but they ended up fulfilling their emotional
gratifications instead (e.g., getting entertained). This highly
rewarding nature of many media offerings might thus drive
individuals to explore media options rather than exploit the
primary activity they engage in. This will be particularly so
if the reward that someone perceives to gain from the primary activity decreases (see, e.g., Inzlicht et al., 2014), for
example, when the movie someone watches starts to
become boring, or when a lecture becomes too difficult to
follow. Thus, we predict that people are more likely to
engage in media multitasking in situations when the perceived reward of the primary activity decreases, or if the
rewarding nature of a potential media offering becomes
too high (e.g., a long-expected incoming message from a
friend).
Affordances
People may choose to switch from one task to another
because, well, they can (Baron, 2008). According to the
theory of affordances, our perceptions are guided by the
perceived use of objects (i.e., what they afford; Greeno,
1994). Media technologies, especially those that relate to
the Internet and social media, provide multiple affordances:
novel information, social connection, and mass and rapid
communication, to name a few (Bayer et al., 2020; Loh &
Kanai, 2016), and thus, the presence of multimedia devices
alone may increase one’s propensity to explore, especially
when the costs of switching are low. Indeed, one study
has shown that one of the best predictors for media
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multitasking was media ownership, that is, the presence of
a television in a bedroom increased the propensity of
multitasking using television (Jeong & Fishbein, 2007). In
line with this reasoning, Aagaard (2018a) argued that multimedia devices are especially powerful since they may
offer multiple actions depending on the context of use. A
laptop, on the one hand, may be used to pursue exploitative-related behavior, such as looking for information for
problem solving. On the other hand, it may be used to pursue explorative-related behavior, such as screening for
incoming instant messages. The multifunctional nature of
media devices implies that whether the presence of media
devices generates exploration or exploitation cues depends
on the context of use.
Unused Sensory Modules
One might switch from one task to another to (automatically/unconsciously) optimize the use of our sensory modules. Threaded cognition theory, for instance, considers
multitasking as our attempt to integrate multiple subtasks
(Salvucci & Taatgen, 2008), where each subtask is carried
out in processing “threads.” These threads use resources
from limited-capacity cognitive, perceptual, and motor
modules. Resources are released using a greedy, but polite
policy: A subtask that requires a visual resource, for
instance, may use it to the fullest extent (greedy), but would
release the module once the goal of the subtask is reached
(polite). This model predicts that unoccupied modules are
more likely to attract unused threads.
In line with the predictions of threaded cognition theory,
in a survey study in which participants had to indicate the
types of media they combine in multitasking, media types
that require a similar visual (e.g., watching television while
reading print media) and auditory (e.g., listening to radio
while watching television) modality were less likely to be
combined compared with activities that require less modality overlap (Baumgartner & Wiradhany, 2021; Wang et al.,
2015). Interestingly, in line with the greedy–polite policy,
two media activities of which one requires a behavioral
response (e.g., listening to music while sending instant messages) were more likely to be performed compared with
two media activities that require no behavior responses
(e.g., reading print media while listening to music) or two
media activities of which both require behavior responses
(e.g., sending instant messages while browsing; Baumgartner & Wiradhany, 2021).
Occupying unused sensory modules can boost performance. For instance, in several driving simulation studies,
it has been shown that listening to music while driving
improved driving performance (Ünal et al., 2013) and
helped to regulate the driver’s mood (Van der Zwaag
et al., 2012, 2013). However, this could also go wrong. While
listening to a lecture in class, students may want to engage
Journal of Media Psychology (2021), 33(4), 169–180
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their motor responses, by checking their smartphones. Due
to the multisensory nature of the smartphone, this simple
behavior response may lead the students’ attention away
from the lecture to read the incoming message on the
phone, for instance. In sum, behavioral exploration does
not necessarily lead to media multitasking behaviors that
interfere with the main activity, but the multisensory nature
of media devices may lead to poor exploration choices.
Arousal Regulation
Media multitasking might help to regulate mood and arousal.
In line with mood management theory (Zillmann, 1988),
behavioral exploitation that leads to overstimulation might
be more likely to be followed with behavioral exploration
that is low in excitation and vice versa. Indeed, observational
studies have shown that checking social media behavior,
which is low in excitation, was longer following a task that
was high in arousal compared with low arousal (Mark
et al., 2015), while information-seeking in tablets, which is
high in excitation, was more likely to occur following a state
that was low in arousal (boredom; Leung & Zhang, 2016).
Assumption 3: Different Thresholds for Exploiting and
Exploring
Given a similar set of endogenous or exogenous cues, different individuals have a different threshold to exploit and
explore. Thus, media-related cues that we consider as a distraction might not be distracting to some people and vice
versa. Within our framework, we consider the individual differences in media multitasking as a variation in optimizing
the exploitation–exploration tradeoff. That is, some people
are more able to appropriately engage in the current, ongoing task (exploitation) or switch to an alternative one (exploration) while others are less able to do so.
Optimizing or finding the appropriate balance between
exploitation and exploration seems to involve two distinct,
but related processes. During exploitation, one needs to
determine the goal of the current behavior and disengage
from the current behavior when the goal is no longer relevant. The inability to do so is referred to as “compulsivity.”
During exploration, one needs to collect a sufficient amount
of information before deciding to engage in the alternative
behavior. The inability to do so is referred to as “impulsivity” (Dalley et al., 2011; Dalley & Robbins, 2017). In line
with this idea, it has been shown that frequent media multitaskers performed worse in a delayed gratification test and
they tended to endorse intuitive, but incorrect answers in
the Cognitive Reflection Test (Schutten et al., 2017),
indicating that they might be less optimal in temporal discounting, which is one form of impulsivity (Dalley et al., 2011).
Other studies have shown that media multitasking was
also correlated with other forms of impulsivity, such as
attentional and motor impulsivity (Baumgartner et al.,
Ó 2021 Hogrefe Publishing
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2014; Magen, 2017; Minear et al., 2013; Sanbonmatsu et al.,
2013; see Wiradhany & Koerts, 2019, for a meta-analysis).
These findings indicate that frequent media multitaskers
might engage in media activities without foresight and that
they might be biased toward explorations. However, it is
unclear to what extent media multitaskers are aware of the
processes that are involved in their decisions to exploit or
explore, as studies have shown that people have poor insights
into their metacognition (de Bruin et al., 2017; Kruger &
Dunning, 1999). At the same time, a simple metacognition
exercise (i.e., asking participants to rate the quality of their
own memory retrieval) could help people to better predict
their actual test performance (de Bruin et al., 2017), indicating that metacognitive awareness can be improved.
Assumption 4: The Exploitation–Exploration
Transition Is Biologically Modulated
Existing theories of media multitasking selection and effect
oftentimes assume for the existence of psychological
resources that need to be shared across different tasks
(Wang et al., 2015; Wickens, 2002). Yet, cognitive
resources have been argued to constitute “theoretical soup
stones”; accurate behavioral predictions can be made even
if the existence of resources is not assumed (Inzlicht et al.,
2014; Navon, 1984). Additionally, it is unclear whether
these resources correspond to existing mechanisms in the
brain and the body (Inzlicht et al., 2014). In contrast to
the resource-based approach, behavioral exploitation and
exploration are biologically rooted. Specifically, studies
from the field of cognitive neuroscience have shown that
our transition from exploitation to exploration behavior is
modulated by the locus coeruleus–norepinephrine (LCNE) system in the brain (Aston-Jones & Cohen, 2005).
More importantly, the same brain system has been shown
to also play important roles in arousal regulation (Berridge
& Waterhouse, 2003), which we discussed in Assumption 2.
The LC-NE system comprises serotonergic and noradrenergic neurons, which are sensitive to changes in stimulus-reinforcement contingencies. Releases of noradrenaline
help to tune neurons that respond specifically to a target,
resulting in correct task responses (Aston-Jones & Cohen,
2005; Sara, 2009). LC-NE neurons are known to be polymodal; they fire in two distinct modes: phasic and tonic
(Aston-Jones & Cohen, 2005; Berridge & Waterhouse,
2003). The phasic mode is characterized by short-lasting,
brief bursts of action potentials that result in accurate task
performance, while the tonic mode is characterized by a
more sustained, regular discharge pattern that results in
less engagement to the task and the sampling of alternative
behaviors (Aston-Jones & Cohen, 2005; Berridge & Waterhouse, 2003). Accordingly, Aston-Jones and Cohen (2005)
proposed that the transition of the two LC modes may play
a significant role in performance optimization within a task
Ó 2021 Hogrefe Publishing
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and across different tasks, in other words, keeping the balance between within-task exploitation and between-tasks
exploration behaviors.
Studies have shown that shifts from behavioral exploration to exploitation coincided with phasic and tonic LCNE firing patterns. For instance, in EEG studies, phasic
LC mode modulates the amplitude of the event-related
potentials (ERPs) with the (positive) peak latency around
300 ms following the presentation of stimuli, the P3, which
result in better detection of oddball stimuli (see Nieuwenhuis et al., 2005, for a review). In a psychopharmacology
study, an administration of the pharmacological agent modafinil was associated with an increase of LC and prefrontal
cortex (PFC) activation, which in turn resulted in faster
(correct) responses in participants when they prepared to
switch from a response with a compatible stimulusresponse mapping to another with an incompatible stimulus-response mapping (Francisco & Health, 2009). Lastly,
pupil diameter, which is directly modulated by the LC-NE
system (Einhauser et al., 2008; Murphy et al., 2014),
changes as a function of task exploration and exploitation.
In a multi-armed bandit task, phasic LC mode, which is
indicated by task-evoked pupil dilations, was correlated
with exploiting known rewarding arms while tonic LC
mode, which is indicated by a larger pupil size during
baseline, was associated with exploring unknown arms
(Gilzenrat et al., 2010; Jepma & Nieuwenhuis, 2011). By
evaluating inputs on the current task utility and environmental demands, the system provides an important signal
for promoting optimal behavior within a task (i.e., withintask exploitations) or alternatively, facilitating shifts to a different task (i.e., between-tasks explorations). Our knowledge on the function of the LC-NE system and how it
affects exploitative- and explorative-related behaviors provides arguments for media multitasking as not only a distraction, but also as an adaptive behavior.

Consolidating Media Multitasking
Research?
Media multitasking has been viewed as inherently negative
and irrational (Aagaard, 2018b), yet people engage in
media-related distractions in spite of their understanding
of the (potential) performance costs (Bardhi et al., 2010;
Hwang et al., 2014; Kessler et al., 2009). Our EEMMM provides a parsimonious explanation for this phenomenon:
Media multitasking might provide opportunities to balance
between exploitation and exploration behaviors (Inzlicht
et al., 2014). In this section, we discuss how our approach
can consolidate conflicting findings in the media multitasking literature.
Journal of Media Psychology (2021), 33(4), 169–180
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Multitasking in Spite of Performance Cost
People sometimes switch from one task to another despite
their understanding of the (potential) performance costs
(Bardhi et al., 2010; Hwang et al., 2014; Kessler et al.,
2009). For example, in two voluntary task-switching experiments in which participants were asked to perform three
categorization tasks, Kessler et al. (2009) found that participants switched from one task to another in spite of their
awareness of the switch cost (i.e., that they responded
slower following a switch as opposed to a repetition trial;
Experiment 1) and in spite of their awareness of the difficulty of the task (i.e., switching from easier to more difficult
categorization tasks; Experiment 2). Somewhat similarly,
Bardhi et al. (2010) found that young consumers were
aware that simultaneously consuming different media
streams is associated with inefficient content processing,
but at the same time they continued to do so because it provided a heightened sense of control and enjoyment, and it
was perceived to be a more efficient way for processing
information. Subsequent studies have tried providing explanations for this paradoxical relationship using the uses and
gratifications theory (Katz et al., 1974): Media multitasking
might start with user control and efficiency as motivations,
but it continues because it provides emotional gratifications
(Hwang et al., 2014; Wang & Tchernev, 2009).
The EEMMM might provide a more parsimonious, alternative explanation for this multitasking paradox: Switches
between different media, or between media and non-media
tasks, are the natural consequence of the waxing and waning
of task engagement. We predict that when task utility is high
(e.g., writing this paragraph), the phasic LC mode promotes
task engagement. However, there might be a point when the
task utility wanes (e.g., The first author is stuck in trying to
come up with a good sentence) and the LC-NE system fires
in the tonic mode, promoting task disengagement. Consequently, switches between tasks occur in spite of the knowledge over the consequences (e.g., The author is checking his
emails instead of continuing writing, in spite of his knowledge that email-checking would not help him finish this article), and we argue that switching is not necessarily harmful;
switching might help reset the LC-NE system and renew
task engagement (Bouret & Sara, 2005).
Self-initiated switching can be beneficial. First, selfinterruptions as opposed to forced interruptions in
task-switching are associated with better performance
(Kononova et al., 2016; Mcfarlane, 2002; but see Katidioti
et al., 2014), indicating that individuals might be aware of
their assessment of the current task utility and use that
information to decide whether or not to switch. Kononova
et al. (2016) showed that participants retained more information from an online article when they could choose to
switch from article-reading to Facebook-checking at will,

Journal of Media Psychology (2021), 33(4), 169–180

W. Wiradhany et al., Exploitation–Exploration Model

as opposed to when the switches were predetermined. Secondly, switches can reduce stress and arousal levels that are
too high. Yeykelis et al. (2014) showed that arousal level, as
measured by skin conductance, increased prior to switches
from one computer tab to another and the arousal level
quickly dissipated following the switches.

Unplanned Switching
Observational studies of media multitasking showed that a
good proportion of switches from one media to another
occurred without foresight (Brasel & Gips, 2011, 2017;
Calderwood et al., 2014). Brasel and Gips (2017) reported
that approximately 75–83% of switches from attending to
a television show and a web browser occurred within 2 s
from the prior switch and they lasted very shortly
(< 30 s). Contemporary theories of media multitasking
assume that media multitasking is deliberate; it occurs
due to certain motives (Duff et al., 2014; Hwang et al.,
2014). Thus, these theories do not account for these
unplanned, spontaneous media switches.
Our exploitation–exploration model proposes that spontaneous switching might occur as part of random exploration. Behavior exploration can be directed or random.
Directed exploration occurs when there is clear evidence
that exploiting the current behavior no longer yields sufficient reward or that exploring alternatives does yield sufficient reward. By contrast, random exploration occurs when
there is no sufficient information for exploiting or exploring.
This random exploration can still be functional as it helps to
ensure that the organism maintains a certain level of flexibility (Kessler et al., 2009; Wilson et al., 2017). As evidence
for this distinction, Wilson et al. (2017) asked their participants to play a modified two-armed-bandit task. In this
task, participants start with four forced-choice sequences
that inform which arms would produce larger rewards. Following the forced-choice sequence, participants would
either play one of the arms once (Horizon 1) or six (Horizon
6) more consecutive times. One of the important findings
was that in the Horizon 6 condition, participants chose
the arm with the smaller reward approximately 50% of
the time, in spite of their awareness of the lesser reward.
However, in the Horizon 1 condition, participants chose
the arm with the larger reward most of the times. These
findings indicate that spontaneous switching (e.g., to a multimedia device) may occur as part of random explorations
and the likelihood of switching randomly is influenced by
the number of possible consecutive decisions one would
have to make. In environments where the level of uncertainty is high, spontaneous switching helps ensure a certain
level of flexibility in individuals to reach optimal performance (Addicott et al., 2017; Kessler et al., 2009).
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Profiles of Media Multitaskers
Several studies have indicated that heavy media multitaskers (HMMs; i.e., people who frequently engage in
media multitasking) reported more distraction-related
problems in everyday situations and they reported higher
levels of distraction-related mental health issues (ADHD)
and personality traits (impulsiveness, sensation-seeking) in
their daily life (Baumgartner et al., 2014; Magen, 2017;
Ralph et al., 2013; see Wiradhany & Koerts, 2019 for
meta-analysis) compared with light media multitaskers
(LMMs; i.e., people who rarely engage in media multitasking). Yet, HMMs did not always perform worse in cognitive
tasks that involve cognitive processes related to multitasking. More specifically, the findings regarding the correlations between media multitasking frequency and cognitive
performance have been mixed (see Uncapher et al., 2017;
Uncapher & Wagner, 2018; Van der Schuur et al., 2015,
for reviews and Wiradhany & Koerts, 2019; Wiradhany &
Nieuwenstein, 2017 for meta-analyses).
To address the issue on inconsistent findings in light of
our EEMMM framework, we propose that HMMs might
consist of two distinct subsets of media multitaskers who
show different multitasking profiles, that is, optimal multitaskers and distracted multitaskers. Although both subsets
of media multitaskers might engage in media multitasking
equally often, they can be distinguished in how optimally
they exploit and explore behaviors. Optimal multitaskers
might be able to effectively engage in a task and, therefore,
are less likely to miss opportunities within the task in which
a maximum gain could be obtained. At the same time, they
might be quick to switch to a different task once the utility
of the current task starts to decline. In other words, optimal
multitaskers perform more directed explorations, and find
an optimal balance between exploitation and exploration.
Distracted multitaskers, by contrast, conduct random exploration more often than needed, for example, because of low
task experience. Consequently, they might decide to
promptly switch from one activity to another, even though
the utility level of the current activity is still high (or conversely, even though the utility level of the alternative
activity is still uncertain). Thus, distracted multitaskers –
although not differing in the total amount of media
multitasking from optimal multitaskers – might have less
efficient strategies in switching between exploitation and
exploration, and their media multitasking behavior might
therefore more frequently interfere with optimal task
performance.
To illustrate the existence of these subsets, in a laboratory study in which participants could choose combinations
of two tasks that could or could not produce interference,
Nijboer, Taatgen et al. (2013) found that about one quarter
of their participants chose task combinations that produced
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less interference, while about one quarter chose task combinations randomly and about half did not explore task
combinations. Participants who chose task combinations
randomly appeared to perform (mostly) random explorations, and thus performed less efficiently.
This distinction between optimal and distracted multitaskers might provide a parsimonious explanation on why
there are mixed findings with regard to the association
between the frequency of engaging media multitasking
(MMI) and objective measures of information processing
performance (Uncapher & Wagner, 2018; Wiradhany &
Nieuwenstein, 2017). It could be that media multitasking
is negatively correlated with task performance for distracted, but not for optimal multitaskers. Due to sampling
error, a larger proportion distracted multitaskers ended up
in studies that show a negative correlation between media
multitasking and performance in cognitive tasks. Our exploration–exploitation model could provide the means to distinguish optimal from distracted multitaskers among
heavy media multitaskers, by monitoring whether one
switches as a function of optimizing task performance in
multitasking or whether someone switches randomly.

Agenda for Future Studies
The proposed EEMMM provides a parsimonious framework for understanding media multitasking behavior. To
test the assumptions of our model, we provide the following
agenda for future research.

Cue Utilization and Individual Differences
in Exploitation and Exploration of Media
Multitasking
To initially test our EEMMM, we need to better understand
when and how people decide to engage in media multitasking based on available cues and information. For instance, a
student who decides to check an incoming message while
studying may do so because (1) they have been studying
for too long and studying becomes aversive (boredom),
(2) checking the incoming message is fun (reward),
(3) checking the incoming message requires very little effort
(affordances), or (4) a combination of any of these factors.
Thus, our first suggestion for future research is to investigate which cues are used to support the decision to exploit
or explore, how these cues influence task exploitation or
exploration independently and in combination with one
another, and the boundary conditions under which these
cues are used to support exploiting or exploring. Understanding the dynamics of cue utilization will provide
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insights on how we can nudge people to carry out exploration behaviors more optimally in media multitasking.
Moreover, to better understand individual differences in
exploiting and exploring, we need to further investigate
how much individuals vary in the amount of information
needed to in to an alternative task (impulsion) and the
amount of information needed to disengage from the current task (compulsion). Here, we can start by investigating
how much individuals monitor their current state of their
performance and behavior (i.e., metacognition; Finley
et al., 2014; Händel et al., 2020) in combination with paradigms that assess how individuals make decisions to exploit
or explore given the available information over time
(Blanchard & Gershman, 2018; Jepma & Nieuwenhuis,
2011; Nijboer, Borst, et al., 2013). Results of these studies
can inform us whether optimal and distracted media multitaskers exist, and whether we can help individuals to
become more effective media multitaskers.

Exploiting and Exploring in Absence of
Clear Rewards and Costs
In contrast to highly controlled laboratory studies, in everyday situations, the immediate costs and benefits of behavior
exploitation or exploration are often unknown. Our second
agenda for future research, therefore, would be to investigate whether the same LC-NE mechanisms that govern
behavioral exploitation and exploration in laboratory tasks
where the costs and rewards of each behavior type are clear
also apply in everyday situations. We identify two lines of
research that might prove to be fruitful in answering this
question: On the distinction between cognitive labor and
cognitive leisure, and on the distinction between random
and directed explorations.
When the immediate, moment-to-moment benefits and
costs of a behavior are unclear, people try to balance
between task exploitation (cognitive labor) and task exploration (cognitive leisure; Inzlicht et al., 2014; Kool & Botvinick, 2014). On the one hand, exploitation behavior is
inherently costly and requires cognitive control, but yields
more rewards. On the other hand, exploration behavior is
less costly and provides much-needed mental rest.
Exploitation tasks that are too demanding might provide
greater reward, but the high cognitive control costs might
lead people to gravitate toward explorations. Kool and
Botvinick (2014) showed that given the freedom to choose,
people indeed try to find an optimal balance between performing a cognitively demanding, but highly rewarding task
and the opposite alternative, and the optimal balance
between task exploitation and exploration varied across
individuals. Thus, when moment-to-moment costs and benefits of exploring and exploiting are unknown, people may
try to find their individual balance between the two.
Journal of Media Psychology (2021), 33(4), 169–180
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Another line of research indicates that when costs and
rewards of the alternative tasks are not immediately clear,
people may perform random as opposed to directed
(rewards/costs based) exploration (Wilson et al., 2017).
In the context of media multitasking, the implication would
be that switching to a media-related activity may be motivated by random as opposed to directed exploration.

Conclusion
In this article, we offer a novel approach of media multitasking behavior within an exploration–exploitation framework as opposed to conceptualizing media multitasking
solely as a distraction. Our approach is supported by the
known function of the polymodal neuromodulator NE,
which modulates our task engagement when task utility is
high and exploration of alternative tasks when task utility
is low. In our everyday, media-saturated environment, we
rely on cues regarding reward propensity, behavior optimization, availability of media and or information sources,
and on our subjective experience to guide our decision to
stay focused on our primary task or to seek for alternative
ones. Our model offers a way to consolidate conflicting
findings in the media multitasking literature, such as why
people seem to switch randomly between tasks, why people
switch to alternative tasks in spite of their knowledge of the
performance cost on the primary task, and why some people multitask more frequently than others, yet a subset of
these people seem to be able to multitask with minimal performance costs.
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