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In the digital world of today, multitasking with media is inevitable. Research shows, for instance, that American youths spend on average 7.5 h every day with media, and 29% of that time is spent processing different forms of media simultaneously (Uncapher et al., 2017). Despite numerous studies, however, there is no consensus on whether media multitasking is effective or not. In the current paper, we review existing literature and propose that in order to ascertain whether media multitasking is effective, it is important to determine (1) which goal/s are used as a reference point (e.g., acquiring new knowledge, obtaining the highest number of points in a task, being active on social media); (2) whether a person's intentions and subjective feelings or objective performance are considered (e.g., simultaneous media use might feel productive, yet objective performance might deteriorate); and finally (3) whether the short- or long-term consequences of media multitasking are considered (e.g., media multitasking might help attain one's present goals yet be conducive to a cognitive strategy that leads to lesser attentional shielding of goals). Depending on these differentiations, media multitasking can be seen as both a strategic behavior undertaken to accomplish one's goals and as a self-regulatory failure. The article integrates various findings from the areas of cognitive psychology, psychology of motivation, and human-computer interaction.
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INTRODUCTION

In the digital world of today, multitasking with media is inevitable. For instance, research shows that American youths spend on average 7.5 h every day with media, and 29% of that time is spent processing different forms of media simultaneously (Uncapher et al., 2017). Another study showed that American adults often engage in two additional media-related activities when reading, watching TV, or listening to news (Ran et al., 2016). According to a survey by Pew Research Center, 95% of teens have access to a smartphone, and 45% report they are online “almost constantly” (Anderson and Jiang, 2018). Moreover, research shows that preschoolers are exposed to digital devices before they are introduced to books (Hopkins et al., 2013), and bundle multitasking among college students (i.e., multitasking with more than three activities at the same time) is almost as frequent as performing two activities simultaneously (David et al., 2014).

This increase in media multitasking has spurred scientific interest in this phenomenon. Indeed, recent years have seen more and more studies focusing on the effect media multitasking has on people's performance (e.g., Ophir et al., 2009; Alzahabi and Becker, 2013; Minear et al., 2013; Sanbonmatsu et al., 2013). Despite numerous investigations, however, there is no consensus on whether media multitasking is effective or not. Some studies show that it is related to poorer performance (e.g., Ophir et al., 2009; Oviedo et al., 2015; Kazakova et al., 2016; Bellman et al., 2017); however, according to other reports the opposite seems to be the case (e.g., Adler and Benbunan-Fich, 2012; Lui and Wong, 2012), and yet others show no significant relationship at all (e.g., Law and Stock, 2017).

This topic seems to be even more complex as media multitasking is associated with several paradoxes. Research shows, for instance, that those who engage in media multitasking might be the ones who are bad at it—the “multitasking paradox” (e.g., Ophir et al., 2009). People increasingly multitask, especially with digital technologies, despite the fact that doing so causes their performance to deteriorate—the so called “myth of multitasking” (Rosen, 2008; Wang and Tchernev, 2012).

We propose that in order to understand these paradoxes, it is important to take a multitasker's goals into account. We thus adopt a self-regulatory perspective which assumes that people's behavior is goal-directed and they take actions in order to attain desired outcomes and/or avoid undesired outcomes (e.g., Austin and Vancouver, 1996; Carver and Scheier, 1998; Kruglanski et al., 2002, 2015; Neal et al., 2017; Kruglanski and Szumowska, 2020). In other words, people's behavior and the tasks and activities they perform serve as means to achieve their goals and needs (Kruglanski et al., 2002, 2015; Ajzen and Kruglanski, 2019; Szumowska and Kruglanski, under review). Self-regulation is the dynamic process by which people manage these tasks and activities as they strive to achieve desired outcomes or avoid undesired outcomes, and as such it is crucial for successful goal attainment (e.g., Austin and Vancouver, 1996; Fishbach et al., 2006; Neal et al., 2017).

In what follows, we review recent findings and the existing literature on multitasking with media; we propose that in order to ascertain whether media multitasking is effective or not, it is necessary to answer the important questions below.

(1) What goals do we take into account when assessing the effectiveness of media multitasking? We can imagine a situation in which someone tries to learn something new and at the same time is texting with friends. From one point of view, the learning process could be impaired but the need for social contact is fulfilled. Should we say in this case that media multitasking is not efficient? It just depends on the interpretation and the evaluation criterion.

(2) How is performance defined and measured? Do we take into account objective or subjective measures? We can focus on task performance indices such as accuracy, speed, recall and memory, and the number of errors; on the other hand, we can consider the “feeling of productivity” which a person who multitasks can obtain. These different indices, when used, can lead to different conclusions.

(3) Are short- or long-term consequences considered? Today's generation, which has been brought up with smartphones in their hands, experiences the multitasking mode in a completely different way. In the short-term context, media multitasking may be treated as a way to fulfill certain needs, but in the long-term context it is not known how this mode will affect cognitive and emotional functioning. Some studies suggest that it may be detrimental to cognitive function (Loh and Kanai, 2014; van der Schuur et al., 2015). Others argue that although media multitasking can be detrimental to immediate performance, it can enhance learning in the long run (Hwang et al., 2014; Wang et al., 2015).

This article thus integrates various findings from the areas of cognitive psychology, psychology of motivation, media research and human-computer interaction. It also provides an integrative view on a very broad and extensive body of literature and proposes criteria which, when applied, help explain (at least some) inconsistencies found in the media multitasking literature. This seems especially relevant given that the field of studies on media and digital multitasking is growing very fast and there is a need to systematize the often mixed results. We propose three systematizing criteria we find especially useful in understanding the research findings on media multitasking and by doing so we encourage further attempts.

We discuss the three criteria in more detail in the parts that follow. First, however, we define multitasking and review the recent findings on its effects.



MEDIA MULTITASKING AND ITS EFFECTS

Multitasking is defined as undertaking various activities in the same time period, each of which has its own purpose and requires attention (Adler and Benbunan-Fich, 2012; Szumowska and Kruglanski, under review). As such, it occurs when any two or more activities are combined. In this article, we focus on a specific kind of multitasking, namely media multitasking [e.g., Bardhi et al. (2010), Uncapher et al. (2017), and Szumowska et al. (2018)]. A person who functions in a situation of heavy media multitasking uses multiple media channels simultaneously. This might involve various devices, such as using the internet on a laptop and listening to the radio, or a single device, such as a computer screen with multiple browser tabs open, which is now a very common practice. So, in this article, media multitasking is understood as electronic device-based activity that can involve electronic devices only or electronic devices combined with some offline activities. As an illustrative example, just imagine students listening to a lecture whilst constantly checking notifications on their phones.

A related term, polychronicity, can also be found in the literature [e.g., König and Waller (2010), Poposki and Oswald (2010), and Capdeferro et al. (2014)]. It is defined as a natural tendency to structure time in a multitasking manner, or a preference to perform several activities simultaneously (König and Waller, 2010; Capdeferro et al., 2014). Initially, the term described the degree to which people or cultures do several things at the same time [as opposed to doing one thing at a time (Hall, 1959)]. However, recently researchers postulated that the term polychronicity should only be used to describe the preference for doing several things at the same time, whereas the behavioral aspect of polychronicity should be referred to as multitasking (König and Waller, 2010). Therefore, we focus on multitasking, particularly media multitasking.

The media multitasking phenomenon is all the more noteworthy because it has become a predominant media-use behavior, particularly among adolescents (Brown and Cantor, 2000; Rideout et al., 2010; Jacobsen and Forste, 2011; Wood et al., 2012; Voorveld and van der Goot, 2013). As the results of Judd and Kennedy (2011) show, the vast majority of students engage in both task-switching and multitasking behaviors.

Due to the great popularity of media multitasking, numerous studies have looked into its relations with performance and have tried to determine whether frequent media multitaskers are more or less effective in cognitive functioning. In this kind of research, classic cognitive tasks are typically used (e.g., N-back task, dual task, cognitive control task etc.). Researchers test whether participants can effectively use their cognitive resources under media multitasking of varying frequency (e.g., Ophir et al., 2009; Wallis, 2010; Cain and Mitroff, 2011; Baumgartner et al., 2014; Uncapher et al., 2017). So far there is no clarity as to whether people who frequently engage in media multitasking are less effective than people who engage in media multitasking less frequently. A classic experiment conducted by Ophir et al. (2009) showed that participants with a high level of media multitasking (heavy media multitaskers) are less effective in various distractor-filtering tests than people with low levels of media multitasking (light media multitaskers). Similar results were obtained by Sanbonmatsu et al. (2013), who showed that heavy media multitaskers are more vulnerable to external distractors. However, not all studies have shown an association between media multitasking and distractibility. The replication studies and meta-analysis conducted by Wiradhany and Nieuwenstein (2017) showed that there is no significant association between media multitasking and distractibility. The authors asked whether this kind of association can be observed in laboratory-based information-processing tasks. Thus, our review of research focused on measuring cognitive function does not give a clear answer as to whether media multitasking is an effective way to function or not, especially when we take functioning in a real-life environment into account.

Another body of research that attempts to determine whether multitasking impairs cognitive functioning is related to learning processes. This research tests whether media multitasking hinders acquisition of new knowledge. A literature review conducted by May and Elder (2018) indicates that media multitasking during lectures impairs the learning process due to the lack of attention that is paid to the presented information. Such a negative effect was observed in test performance, grades, recall and note taking. It is worth emphasizing that the media multitasking effect was often observed after a short time span. In a real-life study, Srivastava (2013) showed that introducing time limits caused significant performance impairments in a media multitasking condition compared to the control group. The same pattern of results was observed in experiments in which participants were asked to pay attention to a lecture and simultaneously answer text messages or use a laptop or (in the control group) to only focus on the lecture (Sana et al., 2013; Dietz and Henrich, 2014; Gupta and Irwin, 2016). The main conclusion of these experiments is that media use impairs the learning process, during both learning and studying (Law and Stock, 2017). This effect concerns not only students using a laptop during a simulated lecture but also those sitting nearby (Sana et al., 2013).

In contrast, Aagaard (2019) described experiments in which participants in the control group read a text, whereas participants in the experimental group read the same text and were engaged in instant messaging at the same time. An interesting finding was that both groups were equally effective in performance of the task, but the media multitasking group needed more time to accomplish it. In other words, additional time was needed to compensate for the instant messaging interruptions. This suggests that, if given additional time, heavy media multitaskers could be just as efficient as light media multitaskers (see also Fox et al., 2009). In another study, Law and Stock (2017) found that students who demonstrate a deep approach to learning also engage more deeply in learning technologies: they reported spending more time reading printed media and using email and “other” computer applications such as Microsoft Word. The results lead to the conclusion that it might be better to promote active learning in the classroom by using modern devices rather than trying to forbid their use.

More specific areas of research related to individual differences, such as working memory [e.g., Ophir et al. (2009), Colom et al. (2010), and Sanbonmatsu et al. (2013)], also play a significant role in determining the effects of media multitasking on cognitive functions. Many of the results of these studies show a kind of “multitasking paradox”: those who are most capable of multitasking effectively are not the ones who are most likely to engage in multiple tasks simultaneously (Ophir et al., 2009; Sanbonmatsu et al., 2013). It is particularly interesting that Sanbonmatsu et al. (2013) showed that there is a positive correlation between participants' own belief in their multitasking ability and their media multitasking activity (frequency of engagement in simultaneous media use). Media multitasking activity, however, was negatively associated with actual media multitasking ability [as measured with the Operation Span task (Engle, 2002)]. This means that a person may not have a cognitive predisposition for such functioning even though they feel that it is a style of working that serves them.

What follows from the brief overview of the recent studies presented above is that, regardless of the analyzed area, there is no consensus as to whether media multitasking impairs cognitive functioning or not. So, we propose that instead of trying to provide an unequivocal answer to this question, it might be more useful to ask when or under what conditions media multitasking is effective and which reference point or goal we use to judge its effectiveness. Particularly, we need to be mindful of the fact that people have multiple goals at the same time [e.g., Kruglanski et al. (2002, 2015)]; therefore, we need to be specific about the goal(s) we refer to when assessing the efficiency of multitasking. Moreover, we need to be clear about how efficiency (performance) is measured and which consequences (short or long term) we are interested in. We discuss these aspects in the sections to follow.



WHAT GOAL(S) ARE USED AS A REFERENCE POINT?

As we mention above, there is no clarity as to whether media multitasking is an effective way of functioning or not. However, as we argue here, it might depend on which goal or goals are used as a reference point. Multitasking, by definition, involves more than one task, each of which is associated with different (sub)goals (Adler and Benbunan-Fich, 2012; Szumowska and Kruglanski, under review). Media multitasking and multitasking in general can have different effects on the performance of these different tasks. It can disrupt performance on one task (e.g., a more demanding activity which requires more resources). At the same time, it may not affect the other task(s) or may affect them positively. So, our conclusion concerning the effects of multitasking will depend on which tasks and goals are treated as a reference point.

This might be more evident when one goal is more important than another and one task can be easily identified as the primary one and the other as a secondary one, in which case the more important goal will probably serve as a reference point. This is often the case in learning scenarios, when one goal is an academic goal related to acquiring knowledge, and the other goal is related to engagement in media-related activities (e.g., texting, checking social media) (Dietz and Henrich, 2014; Gupta and Irwin, 2016). Since the learning goal is more important (at least in the academic context), and engagement in additional activities often impairs it, the conclusion that often follows is that media multitasking leads to poorer performance. However, when one does not care about the given learning goal and has important activities to attend to online, should the effectiveness of multitasking be judged only on the basis of one's performance of the learning task? We think not, and taking a one-goal perspective could be responsible for the differences in conclusions regarding the effectiveness of media multitasking, especially regarding the discrepancy between laboratory studies and people's everyday experience. For example, even though an individual's in-class learning might have been impaired due to involvement with media, during the class they dealt with several other tasks (e.g., communicated with family or friends, shopped online, or looked at the news or information for another class). So, a person's overall performance (performance on all active goals the person has) might be better when multitasking, not poorer.

On the other hand, the importance of the current goals is a factor that determines whether people engage in multitasking in the first place, and to what extent they do so. In a series of studies, Szumowska and Kruglanski (under review) showed that the more important a given goal is to a person, the less likely they are to engage in multitasking. For instance, in one study (Study 6) the researchers showed that the more important performing well in a given class was to students, the less likely they were to engage in media multitasking with smartphones during that class. A similar relationship was proposed by Judd and Kennedy (2011), who suggested that students with specific goals (i.e., studying for a difficult exam) may be less eager to multitask than students with less consequential goals (i.e., communication with friends for fun).

However, the more active goals of equal importance people have, the more likely they are to multitask (Szumowska and Kruglanski, under review). This shows that people multitask to attain multiple goals and meet the requirements of multiple tasks. This multiplicity should not be omitted when analyzing performance efficiency. Therefore, rather than focusing only on one task, analyzing aggregated performance on all active tasks might be a more adequate solution.

This is important given that much of the previous research on multitasking focused on the costs (i.e., inefficiencies) that arise when two tasks need to be performed in a given period, as compared to a situation in which only one of the two tasks is performed in the same period. A multitude of studies show that performance costs occur under multitasking (vs. monotasking). For instance, response times increase when stimuli for two tasks are presented concurrently, compared to a situation in which only one stimulus is presented [dual-tasking costs (Pashler, 1994)], or when one switches between tasks compared to a situation in which one repeats the same task over and over again [task-switching costs (Rogers and Monsell, 1995; Monsell, 2003)]. This suggests that multitasking is inefficient and people should eschew engaging in it.

However, this depends on a reference point. In a typical dual-task scenario, response times under dual tasking are compared to response times under monotasking, i.e., only one task (goal) is treated as a reference point. However, when we analyze the same situation from the perspective of two active goals, multitasking might be more efficient than monotasking. This is because when a task is combined with another task, performing it might take more time than performing one task at a time but less than when performing the two tasks consecutively (the time needed to complete the combined tasks, even when burdened with dual-tasking costs, might be less than the sum of the times needed to perform the two tasks consecutively).

To sum up, media multitasking can be either productive or not, depending on the goals one takes into account and their importance [see also Szumowska and Kruglanski (2019)]. In line with that, Duff and Sar (2015) propose that recall and recognition will be higher if the respondent is more highly motivated to multitask.



HOW IS PERFORMANCE DEFINED AND MEASURED?


Are Subjective or Objective Performance Criteria Analyzed?

Another important issue when determining whether media multitasking is effective or not is how performance is defined and measured. An important differentiation is whether a person's intentions and subjective feelings or objective performance are considered: simultaneous media use might feel productive, yet objective performance might still be worse. As discussed in the previous section, multiple studies show that high levels of media multitasking are associated with worse performance, as measured with task performance indices such as accuracy, speed, number of errors etc. For instance, media multitasking has been associated with lower performance on task-switching and working memory tasks (Ophir et al., 2009), and poorer processing of advertisements and their impaired message recall and recognition. Worse performance was also observed in such simultaneous activities as watching TV episodes and engaging in Facebook activities (Oviedo et al., 2015), or reading online articles and listening to a podcast (Srivastava, 2013), social TV viewing (Bellman et al., 2017), watching TV advertisements and solving anagrams (Segijn et al., 2017), watching TV advertisements and website advertisements (Kazakova et al., 2016) [see Garaus (2019), for an overview]. Similar results have been found in classic studies on multitasking, where the usual finding is that performing several activities at the same time (or frequently switching between them) leads to more errors, distraction, interference, and lost time as compared to a situation in which these activities are performed one at a time [see Pashler (1994), Monsell (2003), Courage et al. (2015), for overviews]. Some researchers even argue that multitasking, and digital multitasking especially, seems to (temporarily) reduce people's cognitive capacity and make “smart people underperform” (Hallowell, 2005).

This contradicts why people engage in multitasking in the first place. In line with the definition, they do so in order to attain several goals within one time period [e.g., Adler and Benbunan-Fich (2012) and Szumowska and Kruglanski (under review)], i.e., they do so to be more productive and efficient. Indeed, researchers have argued that switching between tasks contributes to the “illusion of productivity” (Turkle, 2012; Adler and Benbunan-Fich, 2013); that is, people feel productive while multitasking. Wober (1992) showed, for instance, that children believe that background television helps them work efficiently. The children in Patton et al. (1983) study believed in the beneficial influence of radio programs while doing math homework. According to Lin et al. (2015), teenagers and young adults are convinced that they are productive while media multitasking. In Clayson and Haley (2012) study, the majority of students claim that they are able to pay attention to a lecture and send text messages at the same time (but those who were in this condition received lower grades). Also, Sanbonmatsu et al. (2013) found that people's perception of their multitasking ability is significantly inflated. These studies show that people think they are efficient while multitasking—more efficient in fact than when they perform tasks separately.

Interestingly, Srna et al. (2018) additionally showed that construing a given activity as multitasking increases not only the perception of productivity but also productivity itself. These authors argue that the same activity can often be seen as single-tasking or multitasking (e.g., note taking during a lecture can be seen as one activity or two separate activities: one related to listening and one to taking notes). This matters for performance. Across 32 studies, these researchers found that individuals who perceived a given activity as multitasking were more engaged and consequently outperformed those who perceived that same activity as single-tasking.



What Performance Metrics Are Used?

In reference to objective as well as subjective performance, different metrics can be used and media multitasking can be differently related to each of them. In one study, media multitasking was positively related to creativity but negatively to accuracy (Adler and Benbunan-Fich, 2012). Specifically, participants who could freely switch between tasks demonstrated higher creativity in imagining solutions but performed more poorly when performance was indexed with accuracy. Voorveld (2011) conducted an experiment in which participants processed an internet website and a radio commercial. The results showed that affective and behavioral responses were better in the condition in which respondents were exposed to both media rather than only one medium, but media multitasking had a negative effect on the recollection and recognition of auditory information. Smit et al. (2017) asked participants to perform an internet search task while listening to related radio commercials. Compared to unrelated radio commercials, they reported a positive influence on brand evaluation, recall and recognition. Studies by May and Elder (2018) showed a reduction in efficiency due to media multitasking, but there were no effects on comprehension. After an interruption caused by media multitasking, participants could return to and read some parts of the material again. Thus, comprehension was not affected. Yet, this process needs more time, which often is limited, therefore participants who media multitask may be less efficient.

The above results demonstrate that effectiveness can be defined using different criteria. Depending on these criteria, different conclusions might be drawn as to whether media multitasking is effective or not.




ARE SHORT- OR LONG-TERM CONSEQUENCES CONSIDERED?

The studies published so far show that the impact of media multitasking on cognitive functioning is ambiguous. Some results indicate, for example, a short-term increase in creative thinking [e.g., Adler and Benbunan-Fich (2012)], but on the other hand they show that multitasking can lead to problems with concentration [e.g., Judd and Kennedy (2011)]. However, all these results are rather situational and quite short; thus, it seems reasonable to also ask about the long-term effects of multitasking. The meta-analyses published so far indicate that this impact is rather negative and concerns mainly such areas as cognitive control and academic performance (van der Schuur et al., 2015). Ophir et al. (2009) postulated that frequent engagement in media multitasking might create a different cognitive orientation or cause people to process information differently. The researchers argued that the breadth-biased media consumption behavior of heavy media multitaskers is mirrored by their breadth-biased cognitive control, as reflected in greater susceptibility to interference from irrelevant environmental stimuli and from irrelevant representations in memory [however, Minear et al. (2013), found no similar effects, and Szumowska et al. (2018) identified the moderators of the relationship].

Newport (2016) additionally indicates that too-frequent multitasking may lead to the inability to think deeply and critically in the long run. Moreover, Loh and Kanai (2014) demonstrated that more intense media multitasking activity is associated with smaller gray-matter density in the anterior cingulate cortex (correlational evidence). So, if multitasking relates to changes at the neural level, it is all the more appropriate to formulate questions about whether and how deeply it can transform cognitive functioning.

Such questions seem even more worthwhile given that positive long-term effects of media multitasking have been postulated as well. For instance, researchers have argued that although media multitasking can be detrimental to immediate performance, it can enhance learning in the long run [Hwang et al., 2014; Wang et al., 2015; see also Szumowska et al. (in press), for no effects of media multitasking].

It thus seems that it will take several more years to see how multitasking has actually affected the cognitive systems of the current generation, which multitasks on a daily basis (Näsi and Koivusilta, 2013). It seems, therefore, that while the short-term consequences of multitasking may be significant in some situations, many more studies, including longitudinal ones, are still needed to see what impact multitasking with media will have in a broader sense.



MEDIA MULTITASKING AS STRATEGIC BEHAVIOR

It can be also considered that media multitasking, and multitasking in general, is strategic in the sense that it serves the important goals of an individual, albeit not always conscious ones [e.g., Wang and Tchernev (2012) and Szumowska and Kruglanski (under review)]. In line with this assumption, people multitask to optimize resource allocation and maximize their progress on multiple goals (e.g., González and Mark, 2005).

This is clearly seen in the domain of educational or occupational goals. Researchers argue that the majority of computer use is in fact media multitasking (Carrier et al., 2009). A lot of this use is in the professional settings in which people perform their job duties, and in order to do so efficiently they need to switch between several applications on the same or different devices. Indeed, most of today's jobs require people to switch between different media sources, and for some professions multitasking is an inherent feature. A programmer, for instance, writes code while at the same time paying attention to other tasks, such as running another program, responding to email, instant messaging, using multiple display systems etc. [e.g., Sanjram and Khan (2011) and Vasilescu et al. (2016)].

A similar assumption is behind many modern technological devices which promote multitasking and thus claim to increase people's effectiveness. This assumption is readily seen in many advertisements for smartphones, tablets, Wi-Fi-connected laptops, Blackberry phones, and so on: they are intended to increase productivity (i.e., goal accomplishment). Many of the latest versions of various operating systems (like Windows and iOS) even encourage their users to function in a multitasking way, which is supported by the possibility of dividing the screen into several windows and working in several applications simultaneously.

However, people engage in media multitasking not only to satisfy their professional goals but also to—if not primarily—meet their social and emotional goals. Studies show that one of the main reasons people use their mobile devices for is to communicate with others (e.g., the most prevalent reasons for in-class mobile phone use are texting, using social media, or emailing; Burns and Lohenry, 2010; Junco, 2012; Junco and Cotten, 2012). Brooks (2015) demonstrated that the need for connection with family and friends via social media consumes 28% of a worker's day, which further leads to inefficiency in task performance and causes a problem with mentally returning to the main task (Brooks, 2015). Also, Szumowska and Kruglanski (under review) demonstrated that one of the most frequent reasons students use smartphones in class is to communicate with others.

Also, media multitasking serves important emotional goals. Research shows that people engage in additional media tasks in order to regulate their affect and obtain emotional gratification. For instance, multitasking behaviors are positively correlated with enjoyment (Chinchanachokchai et al., 2015; Xu and David, 2018) and sensation seeking (Jeong and Fishbein, 2007; Sanbonmatsu et al., 2013). On the other hand, research has shown that boredom (Wang et al., 2006), fatigue or anxiety induced by arduous activities all trigger multitasking (e.g., Lin, 2013). Further, the results of the study by Judd and Kennedy (2011) suggest that media multitasking might be used to cope with uncertainty. The authors showed that male and international students who do not study in their country of origin are particularly inclined to engage in frequent media multitasking (compared to their female and local counterparts). According to their explanation, this is because starting a course of study in another country increases the feeling of uncertainty, which is in turn associated with a higher level of multitasking. At the same time, students who engage in multitasking most often are those who entered university immediately after high school. Thus, people might engage in media multitasking to seek positive and avoid negative emotions.

A special emotion which is often discussed in the context of media multitasking is the fear of missing out (FOMO). FOMO is defined as a pervasive apprehension that others might be having rewarding experiences which one is missing, and it is characterized by the desire to stay continually connected with what others are doing (Przybylski et al., 2013). Importantly, FOMO is closely associated with susceptibility to various types of distractors, primarily checking social media.

Therefore, engaging with social media while performing other tasks at the same time can be a way to cope with one's FOMO. This is all the more important because this tendency to anxiously engage in excessive activities on social media can cause a decline in the quality of functioning at work or school (Judd and Kennedy, 2011; Przybylski et al., 2013). This suggests that media multitasking may be a behavior that is strategically undertaken to cope with one's emotions (such as FOMO), but this comes at the expense of performance decrements in other areas.

This approach is also in line with the postulates of other researchers who claim that digital multitasking is undertaken in the service of a person's goals and needs. Bardhi et al. (2010) identified various benefits of media multitasking which are described by high media multitaskers: (1) control of media consumption; (2) efficiency—when the media content in each medium is related; (3) engagement in multiple media stimuli; and (4) assimilation—easy connection to others. In a literature review, Garaus (2019) described several different groups of needs which are associated with media multitasking. The first group concerns cognitive needs, such as higher efficiency, information seeking, ease of use, stronger feelings of control and convenience. The second group concerns emotional needs such as sensation seeking and perceived enjoyment. Chang (2016) showed that the sensation-seeking tendency determines the intensity of media use, which finally determines media multitasking behavior. Sensation seekers use more novel and varied forms of media content, whereas individuals low on sensation seeking use forms that are more familiar to them.

People also engage in media multitasking habitually. Habit is often indicated as the reason why people watch TV while performing other tasks [multitasking motives for internet-based multitasking are information seeking and enjoyment (Garaus, 2019)]. People who habitually multitask do not report having any specific goals in mind, such as information seeking, social interaction or enjoyment, and they use a given medium as a routine or to pass time. They also do so to avoid boredom (Sanbonmatsu et al., 2013). However, since passing time, avoiding boredom, or pleasure are also goals, even though they are not always consciously present in one's mind, even habitual media multitasking is strategic in our opinion [see also Kruglanski and Szumowska (2020)].



DISCUSSION AND CONCLUSIONS

We have proposed that in order to ascertain whether media multitasking is effective or not, one needs to specify what goal or goals are used as a reference point, how performance is defined (whether subjective or objective measures, and what indices exactly are used) and what consequences we analyze (whether we are interested in immediate, short-term or long-term outcomes). Depending on these differentiations, media multitasking can be seen as both a strategic behavior undertaken to accomplish one's goals as well as a self-regulatory failure.

Most of the research on media multitasking focuses primarily on the aspect of efficiency. In laboratory conditions, the level of knowledge acquisition or the performance of cognitive tasks are typically measured. However, some contexts and motivations may be overlooked when focusing only on one aspect. As we have argued in the present paper, it is important to consider the goals of a person who works in the multitasking mode and use these goals to assess the person's efficiency. As argued above, people multitask in order to attain their professional and academic goals (and the tasks that serve these goals), but they also do so to avoid boredom, satisfy the need for social contact, or to feel more diligent. If we interpret the effectiveness of media multitasking only from the point of view of the level of performance of laboratory tasks, we will unfortunately miss some important aspects: for example, from the point of view of a given person it may be more important to establish contact with a friend than to study for an exam or score 100% in a test. Such a person might be less motivated to study rather than engage in communication with a friend, which likely is reflected in their progress on both activities.

The above issue is related to the gap between the effects of media multitasking found in real-life and in laboratory experiments; these have not been discussed here, but they have been broadly discussed elsewhere [e.g., Salvucci and Taatgen (2011) and Wiradhany and Nieuwenstein (2017)]. It is possible that the tasks and goals that people are presented with in the lab are not necessarily similar to those in their everyday lives. And even when people adopt the goals presented to them in the laboratory, the importance they ascribe to these goals might vary. This matters as people adjust the performance strategy to the importance of their goals (Judd and Kennedy, 2011; Szumowska and Kruglanski, under review). In addition, research by Kononova et al. (2016) shows that forcing multitasking leads to ineffectiveness, and it is only when individuals themselves regulate the way in which they act that they multitask effectively. Regulation of one's performance strategy is typically possible in everyday life but is often limited in laboratory settings, which might at least partially explain the gap.

What also determines whether multitasking will be a failure or an effective strategy for completing a task or fulfilling a given need is one's level of self-regulation ability. This ability is crucial when we have to manage several activities at once, which may be manifested in ignoring distractors, changing a strategy of action, or abandoning certain activities that we consider less important at a given moment [e.g., Neal et al. (2017)]. Failure to ignore less important stimuli may result in poor performance. Hence, the level of self-regulation ability is important in managing media multitasking and it may be a crucial factor in determining whether media multitasking will be a failure or a strategic behavior. This hypothesis may be supported by our own research (Szumowska et al., 2018) in which we showed that people with a low level of self-regulation ability were unable to concentrate on the tasks at hand and switched between websites more often (each task was presented in a separate browser tab, thus switches between websites represent switches between tasks). People with a high level of self-regulation ability, on the other hand, were able to keep their attention on the task for longer, which manifested itself in less frequent switching between websites. A similar effect was obtained when the subjects were working in an imposed sequential condition. In a condition in which they could freely switch between tasks, people with a high level of media multitasking performed worse and switched between websites more often than people with a low level of media multitasking. No differences in performance were observed in the sequential condition. This shows that the ability to organize activities, as represented by both personal self-regulation and external regulations, can affect the effectiveness of multitasking. Self-regulation ability can also help identify the state in which we begin to fall into the illusion of productivity or become addicted to social media. People are able to identify when the multitasking mode of functioning is starting to become burdensome for them and therefore change their operating strategy.



PRACTICAL IMPLICATIONS

Electronic devices (computers, tablets, smartphones, etc.) have become an integral part of our lives. Therefore, we need to get used to the fact that media multitasking is “the new normal” (Courage et al., 2015) and we are not likely to change this. So, we have to start thinking about how to weave this activity into everyday functioning and how to benefit from it effectively. Instead of trying to forbid modern devices in the classroom, it is better to promote active learning by using them. Engaging more deeply in learning by using modern technology is more effective. It also important to remember that media multitasking is more productive when there is a relationship between all activities, as suggested by the results of a study by Angell et al. (2016). It shows that the indicators of efficiency (recall and recognition) are higher when the second task, which is performed at the same time as the main activity, is contextually related; for example, watching a movie and checking information about an actor in it. They also showed the same pattern of results when the second task entailed a high level of social accountability (e.g., texting or sending tweets about this movie). Thus, information-processing frames are very important and can lead to more or less effective performance.

We also need to consider that media multitasking behavior is undertaken for various reasons. By understanding the motivations and being mindful of how often and for what purposes we multitask, we can avoid the illusion of productivity or eliminate unwanted digital behaviors such as constantly checking social media notifications. The level of self-regulation can help in this kind of monitoring. Also, external aids in the form of task- and interruption-managing programs and applications can be useful. As May and Elder (2018) mentioned, structured tasks with specific and clearly indicated technology usage requirements are less likely to provoke off-task multitasking. It is also worth mentioning that there is a tendency to overestimate one's multitasking ability (Sanbonmatsu et al., 2013). This is why education and developing self-regulation skills are crucial for coping with the negative outcomes of media multitasking.



AUTHOR CONTRIBUTIONS

All authors conceived the presented idea, developed the theory, and contributed to the final manuscript. ES provided the motivational framework.



FUNDING

Preparation of this article was supported by grant BST/WROC/2018/B/12, which was awarded to JK from the Psychology Faculty of SWPS University of Social Sciences and Humanities in Wrocław, and from grant 2020/37/B/HS6/01588 from the National Science Center, awarded to ES. Open access of this article was financed by the Ministry of Science and Higher Education in Poland under the 2019–2022 program “Regional Initiative of Excellence,” project number 012 / RID / 2018/19.



REFERENCES

 Aagaard, J. (2019). Multitasking as distraction: a conceptual analysis of media multitasking research. Theory Psychol. 29, 87–99. doi: 10.1177/0959354318815766

 Adler, R. F., and Benbunan-Fich, R. (2012). Juggling on a high wire: multitasking effects on performance. Int. J. Hum. Comput. Stud. 70, 156–168. doi: 10.1016/j.ijhcs.2011.10.003

 Adler, R. F., and Benbunan-Fich, R. (2013). Self-interruptions in discretionary multitasking. Comput. Human Behav. 29, 1441–1449. doi: 10.1016/j.chb.2013.01.040

 Ajzen, I., and Kruglanski, A. W. (2019). Reasoned action in the service of goal pursuit. Psychol. Rev. 126, 774–786. doi: 10.1037/rev0000155

 Alzahabi, R., and Becker, M. W. (2013). The association between media multitasking, task-switching, and dual-task performance. J. Exp. Psychol. 39, 1485–1495. doi: 10.1037/a0031208

 Anderson, M., and Jiang, J. (2018). Teens, Social Media and Technology 2018. Pew Research Centre, 20. Available online at: https://www.pewresearch.org/internet/2018/05/31/teens-social-media-technology-2018/ (accessed January 12, 2020).

 Angell, R., Gorton, M., Sauer, J., Bottomley, P., and White, J. (2016). Don't distract me when I'm media multitasking: toward a theory for raising advertising recall and recognition. J. Advert. 45, 198–210. doi: 10.1080/00913367.2015.1130665


 Austin, J. T., and Vancouver, J. B. (1996). Goal constructs in psychology: structure, process, and content. Psychol. Bull. 120, 338–375. doi: 10.1037/0033-2909.120.3.338

 Bardhi, F., Rohm, A. J., and Sultan, F. (2010). Tuning in and tuning out: media multitasking among young consumers. J. Consum. Behav. 9, 316–332. doi: 10.1002/cb.320

 Baumgartner, S. E., Weeda, W. D., Van Der Heijden, L. L., and Huizinga, M. (2014). The relationship between media multitasking and executive function in early adolescents. J. Early Adolesc. 34, 1120–1144. doi: 10.1177/0272431614523133

 Bellman, S., Robinson, J. A., Wooley, B., and Varan, D. (2017). The effects of social TV on television advertising effectiveness. J. Mark. Commun. 23, 73–91. doi: 10.1080/13527266.2014.921637

 Brooks, S. (2015). Does personal social media usage affect efficiency and well-being? Comput. Hum. Behav. 46, 26–37. doi: 10.1016/j.chb.2014.12.053

 Brown, J. D., and Cantor, J. (2000). An agenda for research on youth and the media. J. Adolesc. Health 27, 2–7. doi: 10.1016/S1054-139X(00)00139-7

 Burns, S. M., and Lohenry, K. (2010). Cellular phone use in class: implications for teaching and learning a pilot study. Coll. Stud. J. 44, 805–811.

 Cain, M. S., and Mitroff, S. R. (2011). Distractor filtering in media multitaskers. Perception 40, 1183–1193. doi: 10.1068/p7017

 Capdeferro, N., Romero, M., and Barberà, E. (2014). Polychronicity: review of the literature and a new configuration for the study of this hidden dimension of online learning. Distance Educ. 35, 294–310. doi: 10.1080/01587919.2015.955249

 Carrier, L. M., Cheever, N. A., Rosen, L. D., Benitez, S., and Chang, J. (2009). Multitasking across generations: multitasking choices and difficulty ratings in three generations of Americans. Comput. Hum. Behav. 25, 483–489. doi: 10.1016/j.chb.2008.10.012

 Carver, C. S., and Scheier, M. F. (1998). On the Self-Regulation of Behavior. Cambridge: Cambridge University Press. doi: 10.1017/CBO9781139174794

 Chang, Y. (2016). Why do young people multitask with multiple media? Explicating the relationships among sensation seeking, needs, and media multitasking behavior. Media Psychol. 20, 685–703. doi: 10.1080/15213269.2016.1247717

 Chinchanachokchai, S., Duff, B. R. L., and Sar, S. (2015). The effect of multitasking on time perception, enjoyment, and ad evaluation. Comput. Hum. Behav. 45, 185–191. doi: 10.1016/j.chb.2014.11.087

 Clayson, D. E., and Haley, D. A. (2012). An introduction to multitasking and texting: prevalence and impact on grades and GPA in marketing classes. J. Mark. Educ. 35, 26–40. doi: 10.1177/0273475312467339

 Colom, R., Martínez-Molina, A., Shih, P. C., and Santacreu, J. (2010). Intelligence, working memory, and multitasking performance. Intelligence 38, 543–551. doi: 10.1016/j.intell.2010.08.002

 Courage, M. L., Bakhtiar, A., Fitzpatrick, C., Kenny, S., and Brandeau, K. (2015). Growing up multitasking: the costs and benefits for cognitive development. Dev. Rev. 35, 5–41. doi: 10.1016/j.dr.2014.12.002

 David, P., Kim, J.-H., Brickman, J. S., Ran, W., and Curtis, C. M. (2014). Mobile phone distraction while studying. New Media Soc. 17, 1661–1679. doi: 10.1177/1461444814531692

 Dietz, S., and Henrich, C. (2014). Texting as distraction to learning in college students. Comput. Hum. Behav. 36, 163–167. doi: 10.1016/j.chb.2014.03.045

 Duff, B. R.-L., and Sar, S. (2015). Seeing the big picture: multitasking and perceptual processing influences on ad recognition. J. Advert. 44, 173–184. doi: 10.1080/00913367.2014.967426

 Engle, R. W. (2002). Working memory capacity as executive attention. Curr. Dir. Psychol. Sci. 11, 19–23. doi: 10.1111/1467-8721.00160

 Fishbach, A., Dhar, R., and Zhang, Y. (2006). Subgoals as substitutes or complements: the role of goal accessibility. J. Pers. Soc. Psychol. 91, 232–242. doi: 10.1037/0022-3514.91.2.232

 Fox, A., Rosen, J., and Crawford, M. (2009). Distractions, distractions: does instant messaging affect college students' performance on a concurrent reading comprehension task? CyberPsychol. Behav. 12, 51–53. doi: 10.1089/cpb.2008.0107

 Garaus, M. (2019). The influence of media multitasking on advertising effectiveness. AMS Rev. 10, 244–259. doi: 10.1007/s13162-019-00155-7

 González, V. M., and Mark, G. (2005). “Managing currents of work: multi-tasking among multiple collaborations,” in ECSCW 2005, eds H. Gellersen, K. Schmidt, M. Beaudouin-Lafon, and W. Mackay (Dordrecht: Springer), 143–162. doi: 10.1007/1-4020-4023-7_8

 Gupta, N., and Irwin, J. (2016). In-class distractions: the role of facebook and the primary learning task. Comput. Hum. Behav. 55, 1165–1178. doi: 10.1016/j.chb.2014.10.022

 Hall, E. T. (1959). The Silent Language. Garden City, NY: Doubleday.

 Hallowell, E. M. (2005). Overloaded circuits: why smart people underperform. Harv. Bus. Rev. 83, 54–62.

 Hopkins, L., Brookes, F., and Green, J. (2013). Books, bytes and brains: the implications of new knowledge for children's early literacy learning. Aust. J. Early Child. 38, 23–28. doi: 10.1177/183693911303800105

 Hwang, Y., Kim, H., and Jeong, S. H. (2014). Why do media users multitask?: motives for general, medium-specific, and content-specific types of multitasking. Comput. Hum. Behav. 36, 542–548. doi: 10.1016/j.chb.2014.04.040

 Jacobsen, W. C., and Forste, R. (2011). The wired generation: academic and social outcomes of electronic media use among university students. Cyberpsychol. Behav. Soc. Netw. 14, 275–280. doi: 10.1089/cyber.2010.0135

 Jeong, S.-H., and Fishbein, M. (2007). Predictors of multitasking with media: media factors and audience factors. Media Psychol. 10, 364–384. doi: 10.1080/15213260701532948

 Judd, T., and Kennedy, G. (2011). Measurement and evidence of computer-based task switching and multitasking by ‘net generation' students. Comput. Educ. 56, 625–631. doi: 10.1016/j.compedu.2010.10.004

 Junco, R. (2012). In-class multitasking and academic performance. Comput. Hum. Behav. 28, 2236–2243. doi: 10.1016/j.chb.2012.06.031

 Junco, R., and Cotten, S. R. (2012). No A 4 U: the relationship between multitasking and academic performance. Comput. Educ. 59, 505–514. doi: 10.1016/j.compedu.2011.12.023

 Kazakova, S., Cauberghe, V., Hudders, L., and Labyt, C. (2016). The impact of media multitasking on the cognitive and attitudinal responses to television commercials: the moderating role of type of advertising appeal. J. Advert. 45, 403–416. doi: 10.1080/00913367.2016.1183244

 König, C., and Waller, M. (2010). Time for reflection: a critical examination of polychronicity. Hum. Perform. 23, 173–190. doi: 10.1080/08959281003621703

 Kononova, A., Joo, E., and Yuan, S. (2016). If I choose when to switch: heavy multitaskers remember online content better than light multitaskers when they have the freedom to multitask. Comput. Hum. Behav. 65, 567–575. doi: 10.1016/j.chb.2016.09.011

 Kruglanski, A. W., Chernikova, M., Babush, M., Dugas, M., and Schumpe, B. M. (2015). The architecture of goal systems: multifinality, equifinality, and counterfinality in means-end relations. Adv. Motiv. Sci. 2, 69–98. doi: 10.1016/bs.adms.2015.04.001

 Kruglanski, A. W., Shah, J. Y., Fishbach, A., Friedman, R., Chun, W. Y., and Sleeth-Keppler, D. (2002). A theory of goal systems. Adv. Exp. Soc. Psychol. 34, 331–378. doi: 10.1016/S0065-2601(02)80008-9

 Kruglanski, A. W., and Szumowska, E. (2020). Habitual behavior is goal-driven. Pers. Psychol. Sci. 15, 1256–1271. doi: 10.1177/1745691620917676

 Law, A. S., and Stock, R. (2017). Learning approach and its relationship to type of media use and frequency of media-multitasking. Active Learn. Higher Educ. 20, 127–138. doi: 10.1177/1469787417735612

 Lin, L. (2013). Multiple dimensions of multitasking phenomenon. Int. J. Technol. Human Interact. 9, 37–49. doi: 10.4018/jthi.2013010103

 Lin, L., Cockerham, D., Chang, Z., and Natividad, G. (2015). Task speed and accuracy decrease when multitasking. Technol. Knowl. Learn. 21, 307–323. doi: 10.1007/s10758-015-9266-4


 Loh, K. K., and Kanai, R. (2014). Higher media multi-tasking activity is associated with smaller gray-matter density in the anterior cingulate cortex. PLoS ONE 9:e106698. doi: 10.1371/journal.pone.0106698


 Lui, K. F., and Wong, A. C. (2012). Does media multitasking always hurt? A positive correlation between multitasking and multisensory integration. Psychon. Bull. Rev. 19, 647–653. doi: 10.3758/s13423-012-0245-7

 May, K. E., and Elder, A. D. (2018). Efficient, helpful, or distracting? A literature review of media multitasking in relation to academic performance. Int. J. Educ. Technol. High Educ. 15:13. doi: 10.1186/s41239-018-0096-z

 Minear, M., Brasher, F., McCurdy, M., Lewis, J., and Younggren, A. (2013). Working memory, fluid intelligence, and impulsiveness in heavy media multitaskers. Psychon. Bull. Rev. 20, 1274–1281. doi: 10.3758/s13423-013-0456-6

 Monsell, S. (2003). Task switching. Trends Cogn. Sci. 7, 134–140. doi: 10.1016/S1364-6613(03)00028-7

 Näsi, M., and Koivusilta, L. (2013). Internet and everyday life: the perceived implications of internet use on memory and ability to concentrate. Cyberpsychol. Behav. Soc. Netw. 16, 88–93. doi: 10.1089/cyber.2012.0058

 Neal, A., Ballard, T., and Vancouver, J. B. (2017). Dynamic self-regulation and multiple-goal pursuit. Ann. Rev. Organ. Psychol. Organ. Behav. 4, 401–423. doi: 10.1146/annurev-orgpsych-032516-113156

 Newport, C. (2016). Deep Work: Rules for Focused Success in a Distracted World. New York, NY: Grand Central Publishing.

 Ophir, E., Nass, C., and Wagner, A. D. (2009). Cognitive control in media multitaskers. Proc. Natl. Acad. Sci. U.S.A. 106, 15583–15587. doi: 10.1073/pnas.0903620106

 Oviedo, V., Tornquist, M., Cameron, T., and Chiappe, D. (2015). Effects of media multi-tasking with Facebook on the enjoyment and encoding of TV episodes. Comput. Hum. Behav. 51, 407–417. doi: 10.1016/j.chb.2015.05.022

 Pashler, H. (1994). Dual-task interference in simple tasks: data and theory. Psychol. Bull. 116, 220–244. doi: 10.1037/0033-2909.116.2.220

 Patton, J. E., Stinard, T. A., and Routh, D. K. (1983). Where do children study? J. Educ. Res. 76, 280–286. doi: 10.1080/00220671.1983.10885467

 Poposki, E., and Oswald, F. (2010). The multitasking preference inventory: toward an improved measure of individual differences in polychronicity. Hum. Performance 23, 247–264. doi: 10.1080/08959285.2010.487843

 Przybylski, A., Murayama, K., DeHaan, C., and Gladwell, V. (2013). Motivational, emotional, and behavioral correlates of fear of missing out. Comput. Hum. Behav. 29, 1841–1848. doi: 10.1016/j.chb.2013.02.014

 Ran, W., Yamamoto, M., and Xu, S. (2016). Media multitasking during political news consumption: a relationship with factual and subjective political knowledge. Comput. Hum. Behav. 56, 352–359. doi: 10.1016/j.chb.2015.12.015

 Rideout, V. J., Foehr, U. G., and Roberts, D. F. (2010). Generation M2: Media in the Lives of 8- to 18-Year-Olds. San Francisco, CA: Henry J. Kaiser Family Foundation.

 Rogers, R. D., and Monsell, S. (1995). Costs of a predictable switch between simple cognitive tasks. J. Exp. Psychol. 124, 207–231. doi: 10.1037/0096-3445.124.2.207

 Rosen, C. (2008). The myth of multitasking. N. Atlantis 20, 105–110.

 Salvucci, D. D., and Taatgen, N. A. (2011). The Multitasking Mind. New York, NY: Oxford University Press.

 Sana, F., Weston, T., and Cepeda, N. (2013). Laptop multitasking hinders classroom learning for both users and nearby peers. Comput. Educ. 62, 24–31. doi: 10.1016/j.compedu.2012.10.003

 Sanbonmatsu, D. M., Strayer, D. L., Medeiros-Ward, N., and Watson, J. M. (2013). Who multi-tasks and why? Multi-tasking ability, perceived multi-tasking ability, impulsivity, and sensation seeking. PloS ONE 8:e54402. doi: 10.1371/journal.pone.0054402

 Sanjram, P. K., and Khan, A. (2011). Attention, polychronicity, and expertise in prospective memory performance: programmers' vulnerability to habit intrusion error in multitasking. Int. J. Hum. Comput. Stud. 69, 428–439. doi: 10.1016/j.ijhcs.2011.01.006

 Segijn, C. M., Voorveld, H. A., and Smit, E. G. (2017). How related multiscreening could positively affect advertising outcomes. J. Advert. 46, 455–472. doi: 10.1080/00913367.2017.1372233

 Smit, E. G., Segijn, C. M., van de Giessen, W., Wottrich, V. M., Vandeberg, L., and Voorveld, H. A. M. (2017). “Media multitasking and the role of task relevance in background advertising processing,” in European Advertising Academy (Advances in advertising research VIII: Challenges in an age of disengagement), eds V. Zabkar, and M. Eisend (Wiesbaden: Springer Gabler), 197–212. doi: 10.1007/978-3-658-18731-6_15


 Srivastava, J. (2013). Media multitasking performance: role of message relevance and formatting cues in online environments. Comput. Hum. Behav. 29, 888–895. doi: 10.1016/j.chb.2012.12.023

 Srna, S., Schrift, R. Y., and Zauberman, G. (2018). The illusion of multitasking and its positive effect on performance. Psychol. Sci. 29, 1942–1955. doi: 10.1177/0956797618801013

 Szumowska E. Czarnek G. Dragon P. De keersmaecker J. (in press). Correction after misinformation: does engagement in media multitasking affect attitude adjustment? Compr. Results Soc. Psychol.


 Szumowska, E., and Kruglanski, A. W. (2019). A stroll through the garden of “goodness” and “badness”: the goal systemic view on the value of actions and outcomes. Psychol. Inq. 30, 151–154. doi: 10.1080/1047840X.2019.1646053

 Szumowska, E., Popławska-Boruc, A., Kuś, J., Osowiecka, M., and Kramarczyk, J. (2018). When frequent media multitaskers perform worse and when they do not: the role of self-regulation ability and strategy manipulation. Comput. Hum. Behav. 83, 184–193. doi: 10.1016/j.chb.2018.01.043

 Turkle, S. (2012). Alone Together: Why We Expect More From Technology and Less from Each Other. New York, NY: Basic Books.

 Uncapher, M. R., Lin, L., Rosen, L. D., Kirkorian, H. L., Baron, N. S., Bailey, K., et al. (2017). Media multitasking and cognitive, psychological, neural, and learning differences. Pediatrics 140(Suppl. 2), 62–66. doi: 10.1542/peds.2016-1758D

 van der Schuur, W., Baumgartner, S., Sumter, S., and Valkenburg, P. (2015). The consequences of media multitasking for youth: a review. Comput. Human Behav. 53, 204–215. doi: 10.1016/j.chb.2015.06.035

 Vasilescu, B., Blincoe, K., Xuan, Q., Casalnuovo, C., Damian, D., Devanbu, P., et al. (2016). “The sky is not the limit: multitasking across GitHub projects,” in Proceedings of the 38th International Conference on Software Engineering (Austin, TX), 994–1005. doi: 10.1145/2884781.2884875

 Voorveld, H. A. (2011). Media multitasking and the effectiveness of combining online and radio advertising. Comput. Hum. Behav. 27, 2200–2206. doi: 10.1016/j.chb.2011.06.016

 Voorveld, H. A. M., and van der Goot, M. (2013). Media multitasking across age groups: a diary study. J. Broadcast. Electronic Media 57, 392–408. doi: 10.1080/08838151.2013.816709

 Wallis, C. (2010). The Impacts of Media Multitasking on Children's Learning and Development: Report From a Research Seminar. New York, NY: The Joan Conney Center at Sesame Workshop.

 Wang, Z., Busemeyer, J. R., and Lang, A. (2006). “Grazing or staying tuned: a dynamic stochastic model of channel changing behavior,” in The 28th Annual Conference of the Cognitive Science Society and the 5th International Conference of the Cognitive Science, eds R. Sun, and N. Miyake (Mahwah, NJ: Erlbaum), 870–875.

 Wang, Z., Irwin, M., Cooper, C., and Srivastava, J. (2015). Multidimensions of media multitasking and adaptive media selection. Hum. Commun. Res. 41, 102–127. doi: 10.1111/hcre.12042

 Wang, Z., and Tchernev, J. M. (2012). The “myth” of media multitasking: reciprocal dynamics of media multitasking, personal needs, and gratifications. J. Commun. 62, 493–513. doi: 10.1111/j.1460-2466.2012.01641.x

 Wiradhany, W., and Nieuwenstein, M. R. (2017). Cognitive control in media multitaskers: two replication studies and a meta-Analysis. Atten. Percept. Psychophys. 79, 2620–2641. doi: 10.3758/s13414-017-1408-4

 Wober, J. M. (1992). Text in a texture of television: children's homework experience. J. Educ. Telev. 18, 23–24. doi: 10.1080/0260741920180103

 Wood, E., Zivcakova, L., Gentile, P., Archer, K., De Pasquale, D., and Nosko, A. (2012). Examining the impact of off-task multi-tasking with technology on real-time classroom learning. Comput. Educ. 58, 365–374. doi: 10.1016/j.compedu.2011.08.029

 Xu, S., and David, P. (2018). Distortions in time perceptions during task switching. Comput. Hum. Behav. 80, 362–369. doi: 10.1016/j.chb.2017.11.032

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2021 Popławska, Szumowska and Kuś. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.







OPS/images/crossmark.jpg
©

2

i

|





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Why Do We Need Media Multitasking? A Self-Regulatory Perspective



		Introduction



		Media Multitasking and Its Effects



		What Goal(s) Are Used as a Reference Point?



		How is Performance Defined and Measured?



		Are Subjective or Objective Performance Criteria Analyzed?



		What Performance Metrics Are Used?







		Are Short- or Long-Term Consequences Considered?



		Media Multitasking as Strategic Behavior



		Discussion and Conclusions



		Practical Implications



		Author Contributions



		Funding



		References

















OPS/images/cover.jpg
, frontiers
in Psychology

Why Do We Need Media
Multitasking? A Self-Regulatory
Perspective





OPS/images/logo.jpg
, frontiers
in Psychology





