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SYNOPSIS

The Emotional Profile and Processing of Emotional Stimuli

among Media multitaskers

1 Introduction

‘Stay connected, stay updated’ is the motto of the modern digital era
which has witnessed a revolution in the media activities and social interaction.
One of the offsprings of this revolution is the spurt of media in the social
dynamics. This mediated milieu has caused a quantum jump in the ability to
utilize media and media devices in our daily lives. It has given birth to a unique
community worldwide called media multitaskers who are seen to be juggling with
several media/media devices at a particular instant. Formally, media multitasking'
is defined as the simultaneous consumption of two or more media (TV, cell-
phone, print, video games and so on and so forth). It may also involve rapid task

switching of media related tasks.

It is seen that the younger generation succumb mostly to this habit
(Voorveld, Seijn, Ketelaar, & Smit, 2014). This behavior has now diffused into
every corner of the society so much so that a substantial amount of behavioral
studies are, nowadays, devoted to perusing media multitasking behavior of the
younger generation (Schuur, Baumgartner, Sumte, & Valkenburg, 2015;
Uncapher, et al., 2017). A number of studies also point to the fallouts of too much
of concurrent media use. In spite of some adverse consequences, media
multitasking is becoming more and more popular, the reason for which may be
attributed to emotional gratification of users received from this activity. Hence,
this implies that emotion has a significant role in the studies of media
multitasking. But there is a dearth of research work focusing on the interplay
between emotions and coincident media use behavior. Thus, apart from studying

the pattern and predictors of this behavior in the Indian context, another prime

' We use the terms ‘media multitasking’, ‘concurrent media use’ and ‘coincident media use’
interchangeably.
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objective of the present thesis is to understand the emotional profiles and the
performance in emotional tasks vary for different categories of media

multitaskers.
2 Motivations for the study

Research data showed that the use of digital devices as also media
multitasking is on the rise (Voorveld, Seijn, Ketelaar, & Smit, 2014). Though
media multitasking may reported to have shown some positive effects (Lui &
Wong, 2012), it may give rise to depression, makes one perform worse on
cognitive measures of attention, fluid intelligence, leads to impulsivity, and
results in difficulties in learning and concentrating on academic activities (Becker,
Alzahabi, & Hopwood, 2013; May & Elder, 2018; Schuur, Baumgartner, Sumte,
& Valkenburg, 2015). Heavy media multitasking was also seen to be responsible
for distraction, information processing overload or poor attention control and

hampers human performance during the task (Ophir, Nass, & Wagner, 2009).

Though the general consensus says that too much of media multitasking is
harmful, yet this behavior, is becoming more and more popular day-by-day. There
are several predictors and needs for this behavior, but the emotional gratification
is primarily responsible for making people multitask with new media (Wang &
Tchernev, 2012). For instance, some researchers inferred that avoidance of
boredom and loneliness is the prime motivation for media multitasking. Others
suggested that media multitasking gives positive experience and hence individuals
enjoy media multitasking. It was also demonstrated that the fear of losing any
information or communication compel an individual to frequently check media
updates. Researchers found that individuals with higher media multitasking
behavior suffer emotionally in the form of disorders such as depression, anxiety,
stress etc. (Becker, Alzahabi, & Hopwood, 2013). These studies pointed out the
role of emotions in media multitasking behavior as the facilitator and/or as the
maintainer of behavior and the outcomes of it. However, there are few
shortcomings/limitations in the existing scientific literature that require particular

attention.
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First and foremost, the research so far involved western countries like the
USA, the UK as well as some European countries (Netherlands, Hungary etc.)
and eastern countries (China, Indonesia, Malaysia etc.). But, attention needs to be
paid to study the media multitasking behavior of some of the other under explored
countries in which there is a large pool of internet and media users. India is one
such example. It has one of the largest internet user bases in the World. Reports
(e. g. Millward Brown AdReaction, 2014) establish that multi-screening use in
India is about to touch the global average and the usage of smart phones in India
is higher than the global average. With the growing use of media devices, it is
expected that the media multitasking behavior will be prevalent in India too.
Hence, it is necessary to study its impact on the Indian population. It is also
important to find out the pattern and predictors of media multitasking behavior of

the Indians.

Second, recent studies find that the day-to-day activities influence
individuals emotions. For instance, individuals experience positivity when they
take part in social activities, whereas undesirable work events, negative social
interactions induce negative emotions in a person. However, these studies
concentrate on single non media-related tasks and hence we may ask ourselves
how the inferences will differ when we replace those tasks with media
multitasking.  Besides, there is also an absence of studies on the emotional
differences among the people involved in varying extent of media multitasking. It
may so happen that staying away from media multitasking generates more
negative feelings in heavy media multitaskers than those who are not much into
this behavior. Media multitasking may also create positive feelings. If media
multitaskers experience both positive and negative emotions, it is likely that
people with different media multitasking habits will experience emotions
differently and one needs to verify whether their emotional profiles vary.

Third, due to the prevalence of media multitasking, a more thorough
understanding of the consequences of media multitasking is of great practical
importance. The extant research base in this regard is small, much of it is

correlational, and we have a little understanding of the mechanisms by which
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excessive concurrent media use affect an individual. Besides, the data associated
with the impact of media multitasking on the processing of emotional stimuli is

also limited.
3 Organization of the thesis

The thesis is divided into five chapters, the first of which prepares the
background of the study. The next three chapters contain the research problem
and the respective findings of the thesis. The fifth and last chapter summarizes the
studies and includes further discussions for the extension/improvement of the

work.

Chapter 2: Pattern and Predictors of Media multitasking Behavior of Indian
College Students

To address limitation 1 (as mentioned in the previous section), the second
chapter of this thesis examines media multitasking behavior of the Indian college
students, e. g. their media use, media multitasking behavior and the media which
they multitask the most with. There are certain variables like age, gender, duration
of ownership of media and Big Five personality factors which may act as the
predictors of media multitasking behavior and we verified whether they indeed

influence the media multitasking behavior of the students.

Owing to the fact that the factors like the availability of internet and
devices, educational level influence ones media multitasking habit, we conducted
our study in a technological institute in India to achieve the maximum possible

uniformity among the participants.

We first identified the pattern and predictors of media multitasking
behavior of the Indian students aged between 18 to 24 years, and found out that
the participants devoted most of the time surfing websites, engaging in instant
messaging or social media use and watching videos on computer. One of the most
important quantities in this context is Media Multitasking Index (MMI). The
average Media Multitasking Index of the participants was found to be 4.24 which
means that the participants used approximately 4 media during a typical media

consumption hour. Using k-means cluster analysis, the participants were
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categorized into High, Moderate, and Low Media Multitaskers (also termed as

HMM, MMM, and LMM respectively) based on their MMI score.

Data further indicated that Instant Messaging (IM), sending SMS, web
surfing, and using other computer applications were the most chosen media while
multitasking, whereas media multitasking was the least during playing computer
games, hearing non music audios and during phone calls. Music was found to be
the most favorite medium combined with IM, SMS and other computer
applications while web surfing was mostly combined with other web surfing
activities. Results also suggested that on average participants spend 1.54 hours on
typical day in doing media multitasking during face-to-face interaction but the
average duration differs from LMM to HMM. The other conclusions which we

draw from these studies are as follows:
i. The duration of ownership of media was positively related to media
multitasking behavior.
ii.  Higher openness of experience led to higher tendency of media
multitasking.
1ii.  No relationship was observed between agreeableness and media
multitasking behavior
iv.  Higher level of neuroticism 1is positively related with heavy media
multitasking behavior.
Besides, the other inferences we drew from the studies are:
1. There was not much digital divide between the genders and hence the

female and the male students displayed similar media multitasking

behavior.

il.  Age is positively related with the habit of media multitasking such that the
media multitasking behavior was found to be more common in the older

students.

iii.  No relationship was observed between conscientiousness and media

multitasking behavior.
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iv.  Higher level of extraversion is positively related with heavy media

multitasking behavior.
Chapter 3: The Emotional Profile of Different Groups of Media multitaskers

This chapter deals with the profiling of media multitaskers emotions with
the help of emotional variables like positive and negative emotions, tense and
energetic arousal and emotional control. Positive as well as negative emotions and
arousal (energetic and tense) are the basic dimensions of emotions (valence and
arousal) and hence form a complete set of variables which could represent
everyday emotions. The emotional profiles of different categories of media

multitaskers are contrasted and following inferences are drawn:

i.  HMM group experienced higher positive and higher negative emotions in

comparison to LMM and MMM.

ii. ~HMM displayed higher tense and energetic arousal in comparison to

LMM.

iii. HMM reflected higher valence (positive and negative) and arousal
(energetic and tense) and poorer emotional control in comparison to

LMM.
Chapter 4: The Processing of Emotional Stimuli among Media multitaskers

In this chapter we study the processing of emotional stimuli presented to
different groups of media multitaskers who, we speculated, would process
emotional stimuli differently. A handful of studies examined the effect of induced
emotions on multitasking performance or employed emotional distractors but
there was hardly any attempt to study the processing of emotional stimuli among
different groups of media multitaskers. We attempted to bridge this gap in our
study which was divided into three parts, the first two of which dealt with the
facial emotional stimuli and the third one included self-referential emotional
words. The tasks corresponding to these studies were as follows: a) emotional dot

probe task, b) facial emotion recognition task, ¢) emotional categorization task, d)
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emotional recognition task, and e) emotional recall task. These studies were
discussed in Subchapters 4A, 4B and 4C in Chapter 4. All these studies were
experimentally conducted and were performed on a computer (with the help of
OpenSesame software (Mathot, Schreij, & Theeuwes, 2012)). Inferences drawn

from each of the studies are detailed below.

Subchapter 4A. From the Study 4A which aimed to investigate the attentional
bias of HMM, MMM, and LMM towards emotional stimuli through emotional
dot probe task, we infer that HMM oriented their attention towards positive
stimuli and they chose to avoid negative stimuli when presented with neutral

stimuli.

Subchapter 4B. Study 4B studied the facial emotion recognition ability of the
media multitaskers when familiar (i.e. famous actress/ actors) and unfamiliar
faces of Indian (categorize as ‘in-group’) and non-Indian (categorize as ‘out-
group’) facial stimuli were shown to them. The first part of the study dealt with
the familiar faces and in the second part, the familiar faces were replaced with
those of the unfamiliar individuals (again in two different races ‘Indian’ and ‘non-
Indian’). In the first experiment the facial recognition ability of the HMM did not
vary much from those of the MMM and the LMM. In the second experiment it
was observed that LMM have significantly better emotion recognition ability in
comparison to HMM when emotional stimuli was presented for a brief period of
time. Further HMM were found to make more errors in identifying neutral and
low intensity of facial emotional stimuli. Both LMM and MMM group took the
advantage of ‘in-group’ favoritism and made less errors in identifying emotions
from Indian facial stimuli as compared to non-Indian ones irrespective of the fact
whether the faces are familiar or unfamiliar to them. However no ‘in-group’ bias
was observed among HMM. The results indicate that HMM tend to avoid
negative emotional states and they could not decode negative or neutral emotions
of anonymous people which may result in poor social interaction and relationship.
However, with the known or familiar faces no such recognition deficit was

observed among them.
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Subchapter 4C. In study 4C, we used self-referential emotional stimuli®. In this
study we aimed to understand whether LMM, MMM, and HMM differ
in the processing of self-referential emotional stimuli and whether there is any
valence (positive or negative) specific bias towards those stimuli. Participants
performed emotional categorization, emotional recall and emotional recognition
tasks. In the emotional categorization task, we observed that HMM expressed
his/her liking for positive words quicker than LMM and MMM, but no
variation in the response time among HMM, MMM, and LMM in expressing
disliking for negative words was observed. From the memory based tasks we
inferred that HMM had a memory deficit for self-referential emotional words in
both the recall and recognition task in comparison to LMM and MMM. It was
also seen that HMM recalls negative words more than the positive words.
However in recognition task, no positive or negative bias was observed among

HMM (though HMM were quicker in recognizing negative words than positive).

The findings from the ‘self-referential” emotional stimuli indicate that HMM have
negative bias towards self-referential stimuli but from non-self referential
emotional stimuli we observed participants bias towards positive stimuli. Though
not intuitive, yet it is one intriguing result which can be seen as HMM developing
negative bias about themselves and hence orienting their attention towards non-
self positive emotional stimuli which may be one mechanism to escape from

negative emotional state.
Chapter 5: A Coda of Our Findings and Discussions

It summarizes the studies, discusses the limitations and possible
extensions of the present work. One such extension is the cross-cultural
comparison of the findings. With a view to addressing this important aspect of the
psychological studies, we have repeated the experiments for the sample chosen

from the USA and a brief account of the studies has been given.

2 In the previous two studies we dealt with non-self referential emotional stimuli
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4 Contributions of the studies

Study of media multitasking behavior has gained momentum in last few
years, and given the fact that more and more of the human population of different
age-groups is being involved in this, the studies are growing in number. The basic
theme of the present thesis is also to tackle some of the queries related to media
multitasking which so far remained unanswered. The author at this point, wishes
to indicate how this thesis can advance the present knowledge about the topic
under discussion. The novelty of the present thesis, first of all, lies in the chosen
sample group on which the experiments were conducted, the Indians. In spite of
being one of largest media user bases in the world, India was so far overlooked by
the multitasking studies and there was no information about the Media
Multitasking Index (MMI) (average number of media consumed during a typical
media usage hour) of the Indians. We find that the sample group has an overall
mean MMI of 4.24 which means the participants used approximately 4 media
during a typical media use hour. This value is not far behind the indices calculated
for some other nationalities and is worth paying attention to as this is one of the
earliest evaluations of the Media Multitasking Index (MMI) in the laboratory
based studies concentrating on Indian college students. Also, this study
investigated the pattern and the predictors of their media multitasking behavior

which is also a stepping stone in the Indian context.

Novelty of the studies related to the emotional profile of the media
multitaskers lies in the fact that a correspondence between the category of media
multitaskers (High, Moderate, and Low) and his/her emotional profile was
established which helps in understanding their emotional differences in everyday
lives without any ambiguity.

The studies on the emotional processing of media multitaskers advance
our knowledge in understanding the differences in emotional behavior of the
LMM, MMM, and HMM which was so far not much paid attention to. Studies
also unfold that excessive media multitasking take a heavy toll on the emotions of

an individual. Besides, by employing the emotional stimuli in the present studies
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unlike the previous studies which mostly utilized non-emotional stimuli, the
present study carries more ecological validity and mimics more closely the real

life situation where stimuli can be both emotional and neutral in nature.

Having said so, we conclude our discussion but, the quest for knowledge
evolves and evolves ceaselessly. The present study can be treated as one of the
earlier ones dealing with the media multitasking habits of the Indian college
students. Given the rising concern about the fallouts of this behavior, this research
can be expected to have impacts on the understanding of the social and the
emotional well-being of the digital natives and can be used as a prescription for

the ‘poised media diet’ of the youngsters.
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Were losing social skills, the human interaction skills, how to read a

person's mood, to read their body language, how to be patient until the
moment is right to make or press a point. Too much exclusive use of electronic
information dehumanizes what is a very, very important part of community life

and living together ~Vincent Nichols (n.d.)



Chapter 1

Introduction

1.1 Background

One of the attributes of today’s digital age is the growing number of
media, media devices, and a greater exposure to information. This plentitude has
made some of the people so gripped by the ‘Fear of Missing Out (FoMO)’
(Przybylski, Murayama, DeHaan, & Gladwell, 2013) that they keep on checking
the media networks and the media devices every now and then. An inability to do
this often causes a surge of anxiety inside the users (Cheever, Rosen, Carrier, &
Chavez, 2014). For some people involvement with media is the way to cope up
with their feelings of boredom which may arise due to the absence of excitement
in the primary task, and/or due to loneliness, or for enjoyment as well as
relaxation (Song, Nam, Lim, & Kim, 2013; Tokan, Mattila, & Sihvonen, 2012;
Kononova & Chiang, 2015; Zhang & Rau, 2015). It is observed that this
involvement often results in handling several media together. This leaning is
termed as ‘media multitasking’ which is defined as the simultaneous consumption
of more than one media, or as a rapid task switching from one work/media to
another media, and one of the primary goals of this leaning is to satiate one's
emotional needs (Wang & Tchernev, 2012).

Emotion plays a pivotal role in media-related studies. According to the
‘mood management theory’ (Reinecke, 2017), media use is often a consequence
of a desire to escape from aversive states and can be seen as an attempt to achieve
the feeling of pleasure. ‘Mood adjustment approach’ (Knobloch, 2003) posits that
in order to regulate the mood according to the one demanded by the anticipated
situations, people engage in media consumption with a hope to set the desired

mood. In brief, the 'media diet' of an individual depends largely on her emotional
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state, and the attainment of the desired emotional satisfaction from heavy media
use often makes an individual to choose it as a necessity. Even when one switches
from single media task to media multitasking, the role of emotions can hardly be
ruled out, too. Researchers (Weinstein & Mermelstein, 2007) further suggested
that an individual’s daily chores and everyday events determine his/her mood and
well-being to a substantial extent. This influence is catalyzed if there is autonomy
in choosing activities. So, if an individual is indulged in concurrent media use
behavior in everyday lifestyle, one of the relevant questions to be asked is
whether different groups of media multitaskers (High, Moderate, and Low)
experience and regulate emotions differently. Researchers also suggested that a
poor executive functioning or cognitive demand can significantly affect the
emotional processing of users (Bridgett, Oddi, Laake, Murdock, & Bachmann,
2013; Kellermann, et al., 2012; Phan, Collins, & Tucker, 2000). Since heavy
media multitasking behavior is often accompanied by poor cognitive control, its
impact on the processing of emotional stimuli is worth considering.

The present thesis thus aims to throw light on the pattern and predictors of
media multitasking behavior of the Indian college students?. It also examines the
contrast and comparison of the emotional profile and the processing of emotional

stimuli among different groups of media multitaskers.

1'We use the terms ‘media multitasking’, ‘concurrent media use’ and ‘coincident media use’

interchangeably.

2 The participants chosen were all hostellers, and hence, they lived in an environment where they
were exposed to less supervision (i.e., that from the parents when the students are at home). In this
situation, students may media multitask voluntarily, and hence this action of media multitasking
can be considered as a “self-chosen” action which influences emotions a lot more than the actions

which are not “self—chosen.”



1.2 Media multitasking and media use

Advancement in technology and communication can be held responsible
for making media multitasking so popular among the modern human beings, and
more so among the younger generation (Anderson & Rainie, 2013; Carrier,
Cheever, Rosena, Beniteza, & Changa, 2009). Media multitasking can sometimes
be considered as a habit (Oulasvirta, Rattenbury, Ma, & Raita, 2012) which
makes one to scan messages or to check Facebook updates every now and then,
for example. Otherwise, it is a trade-off activity which helps one to deal with
several tasks simultaneously. One such example is driving and talking on a
mobile phone or attending tasks according to their priorities in the ‘switch-back
mode’ like opening several tabs on an internet browser.

This behavior has become popular globally. The data showing the change
in the media multitasking habit of people of different nationalities points to rapid
penetration of this behavior in the society in the past few years. In the next few
paragraphs, we demonstrate some facts and figures which will establish this
statement on firmer ground.

In a Deloitte report ‘state of the media democracy survey’ in 2010, media
multitasking while watching TV was found to be a popular behavior in the UK,
the USA, and Germany. The Kaiser Family Foundation survey on the American
girls and boys (Foehr, 2006; Rideout, Foehr, & Roberts, 2010) aged between 8 to
18 years found that between 2004 and 2009 there is a sheer jump of one hour and
seventeen minutes (from 381 minutes to 458 minutes) in the duration of their
media multitasking activities. It was seen that on an average, Heavy Media
Multitaskers deal with about twelve media per day, whereas the corresponding
number is six for Low Media Multitaskers.

For the UK population, OfCom, and GfK, (2010) found that the media
exposure on them is 9 hours 24 minutes a day, in which about 2 hours 44 minutes
is spent in coincidental media use. The study also unfolds that 52% of the media
activities reported by the participants aged between 16 to 24 years is concurrent.
Hungary youth report 2007 (by the World Internet Project as mentioned in

3



Székely, 2015) observed that the young Hungarians, too, are inclined to
coinciding media activities. On average, the Hungarian online multitaskers spend
780 minutes hearing music, 900 minutes on various internet-related activities and
192 minutes conversing on phone weekly (Székely, 2015).

Talking about the continent of Europe, 70% of the Europeans media
multitask, and 52% of this section repeats it daily (Microsoft Advertising, 2009).
On the other hand, for the Asian countries we can, for example, look at the report
by Nielson advertising (2012) (see also another report by the Malaysian
Communication and Multimedia Commission, 2016) which reflects the growing
tendency of media multitasking in the countries like Indonesia, Malaysia, etc.
Song, Nam, Lim and Kim (2013) in their media survey study in 2011, found that
70.4% of the 866 Korean undergraduate students (male=315) partake in media
multitasking.

Apart from that, in the laboratory-based studies, researchers aimed at
understanding more minute details of the media multitasking habit which can be
understood with the help of Media Multitasking Index (MMI)3, a conception
developed by Ophir, Nass, and Wagner (2009). MMI yields the measure of the
number of media handled by media multitaskers during a typical media
consumption hour (there can be a maximum of twelve media while calculating the
MMI). According to Kononova (2013), the Media Multitasking Index (MMI) was
3.88 for the US population. In the same report, the corresponding values for the
Kuwait and Russia were found to be 3.94 and 3 respectively. MMI for the
Chinese population (Yang & Zhu, 2015) and the Taiwanese population
(Kononova & Chiang, 2015) were found to be 2.55 and 3.13 in that order. As
evident in the studies (Nestor & Schutt, 2019; Schuur, Baumgartner, Sumte, and
Valkenburg, 2015), this measuring concept has been fairly popular and reliable in
the media multitasking studies. Several researchers have utilized MMI to measure

media multitasking behavior of college or university students (refer to Table 1),

3A part of Media Use Questionnaire (MUQ) to measure media multitasking behavior
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and have studied its association with the cognitive abilities, academic outcomes,
work performances, etc. This quantification leads to a better comparison of the
media multitasking habits of the participants in the laboratory research. The
survey media studies and the MMI studies (for example, refer Table 1) together
indicate a somehow global trend of media multitasking behavior, and a
comparable tendency of concurrent media use among the Asian, European and the
American population.
Table 1

List of the Media Multitasking Indices (MMIs) of different Nationalities

Study Sample taken from MMI

Ophir, Nass, and Wagner Stanford University, USA 4.38

(2009)

Lui and Wong (2012) Chinese University of Hong 3.82
Kong

Kononova (2013) USA 3.88

ibid. Russia 3.00

ibid. Kuwait 3.94

Yap and Lim (2013) National University of 3.15
Singapore

Brandon, Thomson, University of Waterloo, Canada 3.33

Cheyne, and Smilek (2014)

Kononova, and Chiang Taiwan 3.13

(2015)

Yang and Zhu (2015) China 2.55

Moisala et al., (2016) Finland 3.23

Uncapher, Thieu, and Stanford University, USA 441

Wagner (2016)

Note. MMI = Media Multitasking Index

However, with respect to the Indian population, there is a paucity of
research data on the frequency with which Indians media multitask. The Internet
and Mobile Association of India (IAMAI) and the IMRB International in 2015

highlighted that India is currently the third largest internet user country with about
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402 million users of the internet. AdReaction Millward Brown report (2014)
described the Indians as ‘phonistas’ who use smartphones a lot daily. Since media
factors (Jeong, & Fishbein, 2007, Voorveld, & Viswanathan, 2015) like the
availability of media, internet connectivity, and smartphones usage favor the
propensity of coincident media use*, one may predict that the Indian population

will also display this tendency.

1.3 Media multitasking: some open questions

In today’s information age, people are devoting more and more time to the
usage of digital media, often in the multitasking contexts (Foehr, 2006;
Kononova, 2013; Nielsen, 2012; OfCom & GfK, 2010; Voorveld, Seijn, Ketelaar,
& Smit, 2014) and at the expense of interaction with other humans (Anderson &
Rainie, 2013). Though ‘multitasking’ is a very lucrative term in the practical
world and people who can multitask are often seen as the successful ones
according to the social notion, yet media multitasking may turn out to be harmful,
too. Concurrent media use can take a toll on cognition because of distraction
(Ophir, Nass, & Wagner, 2009; Rosen, Carrier, & Cheever, 2013), an overload in
the processing of information (McCarthy, 2013), or because of poor attention
control (Brandon, Thomson, Cheyne, & Smilek, 2014). These situations often
affect one’s performance during a task. While there may be some positive
outcomes associated with multitasking (Kapadia, 2017; Lui & Wong, 2012),
media multitaskers are prone to depression (Becker, Alzahabi, & Hopwood,
2013), perform worse on cognitive measures of attention, impulsivity and fluid
intelligence (Brandon, Thomson, Cheyne, & Smilek, 2014; Minear, Brasher,
McCurdy, Lewis, & Younggren, 2013; Ophir, Nass, & Wagner, 2009; Uncapher,
Thieu, & Wagner, 2016), and face difficulties in learning and concentrating on
academic activities (Carrier, Rosen, Cheever, & Lim, 2015 ; Lee, Lin, &

4 We use the terms ‘media multitasking’, ‘concurrent media use’ and ‘coincident media use’
interchangeably.



Robertson, 2012). In spite of the negative attributes, it has been observed that
media multitasking behavior is growing by leaps and bounds. According to the
researchers (Voorveld, Seijn, Ketelaar, & Smit, 2014; Wang & Tchernev, 2012;
Yang & Zhu, 2015; Zhang & Zhang, 2012), there are several predictors and needs
for media multitasking behavior, and the emotional gratification of needs is one of
the primary predictors which aids multitasking with new media (Wang &
Tchernev, 2012). The part played by emotions in the media multitasking behavior,
however, is unclear and contradictory opinions exist. Some researchers suggested
that the aversion of boredom and loneliness is the main objective of media
multitasking (Song, Nam, Lim, & Kim, 2013; Tokan, Mattila, & Sihvonen, 2012).
Others view that media multitasking gives positive experience, and hence,
individuals enjoy media multitasking (Laine-Hernandez, et al., 2013). However,
researchers found that individuals with higher media multitasking behavior suffer
emotionally and is prone to be depressed, anxious, and stressed (Becker,
Alzahabi, & Hopwood, 2013; Mark, Wang, & Niiya, 2014; Rosen, Whaling, Rab,
Carrier, & Cheever, 2013). Scholars even suggested that the fear of losing any
information or communication compel an individual to frequently check with
media updates such that when not allowed to do so, users become anxious. This
emotional over-dependence on technology forces people to take up media
multitasking as a compulsion and not as a preference. These studies pointed out
the role of emotions in media multitasking behavior as the facilitator and/or as the
maintainer of behavior. However, there are a few shortcomings/limitations in the
existing works that call for particular attention. These unexplored aspects give
rise to some broad open questions which are yet unanswered and they are as

follows:

First of all, the research in this domain is predominantly confined to the
developed economies (like the USA, the UK, the Netherlands, etc.). Though the
media multitasking habits in the emerging economies (e.g., China, Malaysia, etc.)
are growing rapidly, yet the number of studies examining media multitasking
habits in these countries, such as India, is scant . We focus our study on India as it
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is one of the largest internet user bases in the world, and is largely under-
explored. Recent reports (e. g. Millward Brown AdReaction, 2014) suggest that
India is coming closer to the global average regarding multi-screening use and
that smartphone usage is higher than the global average. With the growing use of
media devices, one may expect that the media multitasking behavior is prevalent

in India too, and hence, there is a need to study its impact in the Indian context.

Second, there is a dearth of studies examining the emotional differences
among the people involved in varying extent of media multitasking. If High
Media Multitaskers experience both positive (e.g., enjoyment derived from media
multitasking) and negative emotions (e.g., depression, anxiety), it is likely that
people with different media multitasking habits (i.e. Moderate and Low Media
Multitaskers) experience and regulate emotions differently in day-to-day lives.
For instance, individuals who media multitask too much may feel more negative
or more anxious if they stay away from media in comparison to those who are not

much into heavy media multitasking.

Third, owing to the prevalence of media multitasking, understanding the
consequences of this habit may be of great practical importance. The extant
research base in this regard is small and mostly correlational in nature. Further,
the data associated with the impact of media multitasking on the processing of

emotional stimuli is limited (Schuur, Baumgartner, Sumte, & Valkenburg, 2015).
1.4 Organization of the thesis
The organization of the thesis is as follows:

Chapter 2: Pattern and Predictors of Media multitasking Behavior of Indian

College Students

The second chapter of this thesis examines media multitasking behavior of
the Indian college students. It is an exploratory study, and the study utilized self-

reported questionnaires. In this chapter, we have examined the media use and the



media multitasking behavior of the students as well as the media which they
multitask the most. Since media multitasking behavior can be influenced by the
factors like the availability of the internet and media devices, educational level of
an individual, therefore we conducted our study in a technological institute in
India to achieve the maximum possible uniformity among the participants. Extant
literature (Kononova, & Chiang, 2015; Wang, & Tchernev, 2012) suggest that
age, gender, duration of ownership of media, and the personality factors impact
media multitasking behavior. Hence, in this chapter, we also investigate in which

manner the above variables can influence one’s media multitasking behavior.

In addition to that, we categorized media multitaskers into three different
groups (HMM, MMM, and LMM) whose emotional profile will be compared in
chapter 3. This categorization will also be utilized in chapter 4 to compare their

emotional processing.
Chapter 3: The Emotional Profile of Different Groups of Media multitaskers

Researchers suggested that our everyday activities influence our emotions
and mood (Weinstein & Mermelstein, 2007). Media multitasking being a daily
ritual of many people has the potential to alter and influence people’s emotions to
a great extent. Thus, this chapter aims to compare and contrast the emotional
profiles of media multitaskers group to examine how they differ in experiencing
and controlling emotions in everyday lives. Based on the studies in the second
chapter we categorized the MMI of the sample students and clustered them into
three groups — High Media Multitaskers (HMM), Moderate Media Multitaskers
(MMM), and Low Media Multitaskers (LMM). We created the emotional profile,
each of which is composed of five variables, namely — energetic arousal, tense
arousal, positive emotion, negative emotion, and emotional control, of these three

groups.



Chapter 4: The Processing of Emotional Stimuli among Media multitaskers

Studies in media multitasking often focus on understanding the
consequences of media multitasking behavior from the cognitive perspective, and
the stimuli involved in them are usually neutral in nature. But in everyday life, we
experience the stimuli that display emotional characteristics. So, in this chapter,
we aim to understand how different groups of media multitaskers, that are based
on the categorization made in chapter 2 perform in a series of experimental tasks
that consist of emotional stimuli. Since different levels of media multitaskers are
believed to have different emotional profile, they may have different response to

stimuli as well. Five separate tasks were designed, and they are as follows:

e Attentional bias towards emotional versus neutral facial stimuli: this
study attempted to understand how excessive media multitasking can
influence selective attention towards emotional stimuli (for example,
facial expressions of emotions) using the emotional dot probe paradigm
(MacLeod, Mathews, & Tata, 1986).

e Facial emotion recognition task: this task helped analyzing the facial
emotion recognition ability among media multitaskers. This task had two
parts. The first one consisted of ‘familiar’ facial stimuli, and the second
one involved ‘unfamiliar’ facial stimuli. Besides, it also studied the media
multitaskers’ performance when they encountered the ‘in-group’ (Indian)

and the ‘out-group’ (non-Indian) facial stimuli.

e Emotional categorization, emotional recall and recognition task using
self-referential emotional stimuli: In the third task we aimed at studying
whether there was any difference in the responses of HMM, MMM, and
LMM in categorizing self-referential positive and negative emotional
words. In the subsequent tasks, we examined if there was any memory-

based (recall and recognition) differences among them.
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According to the above summary, the core findings of the thesis are distributed in
Chapters, 2, 3 and 4 that explain patterns and predictors of media multitasking
behavior, the emotional profiles of media multitaskers, and how emotional stimuli
are processed by them. In the fifth and the last chapter, we summarize the findings
according to the research. Also, possible extensions of the study are indicated in
that chapter accordingly. Having said so, we conclude our introductory discussion
and move towards the detailed description of our studies in the subsequent
chapters.
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Chapter 2

Pattern and Predictors of Media multitasking

Behavior of Indian College Students

2.1 Introduction

Existing studies (Foehr, 2006; MicrosoftAdvertising, 2009; Nielsen, 2012;
OfCom & GfK, 2010; Rideout, Foehr, & Roberts, 2010) show that there is a
quantum jump in the ability of the modern human being to utilize media and
media devices in their daily lives. This ability has given birth to a unique
community worldwide called media multitaskers who are seen to be handling
several media/media devices at a particular instant. It is also seen that the younger
generation succumb mostly to this habit (Carrier, Cheever, Rosena, Beniteza, &
Changa, 2009; Voorveld, Seijn, Ketelaar, & Smit, 2014). This behavior is so
omnipresent that lots of behavioral studies are, nowadays, devoted to perusing
media multitasking behavior of the younger generation (Baumgartner, Schuur,
Lemmens, & Poel, 2018; Baumgartner & Sumter, 2017; Becker, Alzahabi, &
Hopwood, 2013; Minear, Brasher, McCurdy, Lewis, & Younggren, 2013; Ophir,
Nass, & Wagner, 2009). India is also a growing market for media devices, and
there is a constant growth of media use for the past several years (Deloitte, 2015).
The worldwide ‘media boom’ has greatly influenced the Indian society, and it is
not illegitimate to conjecture that media multitasking behavior has a strong
presence in the Indian society, too. However, media multitasking studies have so
far been concentrated around the societies representing mostly the developed
countries and some developing economies. But, there is a paucity of information
about the media multitasking behavior of the Indian youngsters. The current study
takes a step to bridge this gap and looks into media multitasking behavior of the
Indian youth, their preferred media combination, and the predictors of this

behavior.
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The present chapter is arranged in the following manner: in the next
section, we introduce the working definition of media multitasking and its
classification, in Sections 3 and 4 we discuss our sample parameters, the research
questions, and hypotheses regarding the pattern and predictors of media
multitasking behavior of the Indian college students. Sections 5, 6, and 7 cover
the methodology, procedure, and the results respectively, and then we summarize

our findings of this chapter in Section 8.
2.2 Classification and working definition of media multitasking

Media multitasking, in general, refers to the consumption of several media
simultaneously, e. g. having a telephonic conversation and watching TV.
Researchers use different variants of terminologies to refer to the act of media
multitasking. Some such variants are: ‘Multitasking with media’ (Jeong &
Fishbein, 2007), ‘Digital multitasking” (Wallis, 2010), ‘Media switching
behavior’ (Brasel & Gips, 2011), ‘Multitasking with digital technologies’ (Wood,
et al., 2011), ‘Media induced task switching’ (Rosen, Carrier, & Cheever, 2013),
‘Multi-screening’ (Laine-Hernandez, et al., 2013), Laptop multitasking (Sana,
Weston, & Cepeda, 2013), ‘Multi-window multitasking” (Chinchanachokchai,
Duff, & Sar 2015), ‘Multitasking interaction with smart devices’ (Zhang & Rau,
2016) etc.

Depending on the domain of study, the term media multitasking may refer
to slightly varying behavioral aspects. For example, according to Jeong, and
Fishbein, (2007) media multitasking behavior involves media use and another
non-media activity. Similarly, Davidson (2013) suggested that media multitasking
may be understood as a concurrent engagement with one or more media while
performing even a real-time task (like doing home assignments). Ophir, Nass, and
Wagner, (2009) defined media multitasking as using several media or as
processing a stream of media contents at a particular instant. According to Wanga,
et al. (2012) media multitasking in the context of communication studies is

13



defined as coinciding different tasks at least one of which involves the use of
communication medium/channel.

Hence, we have observed that media multitasking can be of different
forms, some of which we can identify instantly (Wallis Report, 2010):

a) Coinciding single medium and face-to-face interaction
b) Between two or more media

c) Engaging in several tasks on a particular medium, for example: using the same

computer for reading an article online and for watching videos

According to Shih (2013), there can be two variants of media

multitasking:
a) Media-media multitasking: all the tasks involved are media related
b) Media-non-media multitasking: at least one task involves media

Also, depending on the distribution of the user’s attention, media

multitasking can be of two types (Tokan, Mattila, & Sihvonen, 2012)

a) Active: where all the activities receive homogeneous attention, e.g., multiple

chatting

b) Passive: when the user concentrates on the primary task, and the others remain

as background, e.g., studying and listening to music

Media multitasking can be a) sequential where the actions are done in
switching back and forth manner or b) simultaneous (Carrier, Rosen, Cheever, &
Lim, 2015). It can also be classified as a) purely online (e-mail and online chat) b)
purely offline (watching TV while eating) or ¢) Mixed media (watching TV and
online chatting) (Shrivastava, Nakazawa, & Chen, 2016).

14



For the purpose of our study, Media multitasking (MMT)?® is described by

the following features:

1. Anindividual® may engage in two or more tasks at least one of which should
be media’ related.

2. Activities may be sequential® and/or simultaneous.

3. Activities may involve multitasking with a single medium or multiple media

on a single device or on multiple devices.

2.3 Pattern of media multitasking behavior of the Indian college students:

some open questions

India boasts of one of the largest user bases of smartphones, media
devices, and the internet in the world. For example, the Internet and Mobile
Association of India (IAMALI) and the IMRB International (2015) estimated India
to have 402 million internet users, which are the third largest in the world. The
corresponding number reached to 481 million in 2017 (Internet and Mobile
Association of India (IAMAI) & Kantar IMRB, 2018), 64.81% of which are from
the urban areas (Internet World Stats (n.d.), estimates this number to be 462.12
million for the year 2017). The projected figure for 2018 is 500 million (Agarwal,
2018; Chopra, 2017). India is a country of 299.24 million smartphone users
(Statista (n.d.)) and of 11% of the global Facebook users (ibid.). Table 2 (Abbas
& Singh, 2014) highlights that a large part of the global social media users resides

SMedia multitasking in the thesis is a habitual/frequent multitasking behavior, which means it’s a
relatively stable attribute and has been developed over a long period of time.

6We assume individuals to be active users
"Media consists of both online and offline

8 Actions are in the form of switching back and forth manner
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in India. However, studies on the media multitasking pattern of the population are

surprisingly absent.

Table 2

Social media usage: Global versus Indian (Abbas & Singh, 2014)

Medium Global Indian

Facebook 1.5 billion 115 million
Twitter 500+ million 77.49 million
Google+ 500+ million 20 million
LinkedIn 238 million 23 million
Instagram 130 million Data Not available
Pinterest 70 million 8.12 million
Tumblr 267 million 2.93 million
YouTube Data Not Available 55 million

But there are a few studies which analyzed the simultaneous activities of
Indian people during their interaction with a single media. For instance, Deloitte
(n.d.) in a survey of Indian national sample (period was late 2011-early 2012)
asked the respondents (age group 14-75 years) “which are the things they
typically do while watching TV?” They found that the multitasking while
watching TV is common among the Indians, and 32% of them check e-mails
simultaneously. Also, 30% of the TV users read newspapers or engage in a cell-
phone conversation during watching TV. It was apparent from the survey that the
Indians also have a leaning towards media multitasking, but the study was not
comprehensive enough to shed light on the media multitasking behavior related to
many other media like music, web surfing, etc. Besides, it was also unclear about
the media multitasking habit in a specific age group. Since media multitasking
behavior differs with age, it is pertinent to understand this prevailing habit on a

‘focused’ age group, which is being influenced the most.

Some of the earlier studies in the field of media use reported that media
multitasking behavior was more common among ‘net generation’ people than in

‘generation X’ and ‘baby boomers’ (Carrier, Cheever, Rosena, Beniteza, &
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Changa, 2009) and the technological divide was prominent between the digital
natives and the digital immigrants (Prensky, 2001). An eye gazing study (Brasel,
& Gips, 2011) demonstrated that young students had more frequent and shorter
gazes in comparison to old age group college staffs. However, media multitasking
nowadays is a ubiquitous behavior and is seen among people from all age groups.
In 2013, Voorveld and Goot studied the prevalence of media multitasking among
the Dutch participants dividing them into seven age groups. They found that all
the age groups share a similar tendency of media multitasking (except the
youngest group) but, they differ regarding media combinations and media use in
general. They claimed that this difference in media combination arises due to the
cohort effects that different age group people come from. Later, studying the
pattern of media multitasking behavior cross-nationally (for six countries) in
2014, Voorveld, Seijn, Ketelaar, and Smit observed that age is a significant
predictor of media multitasking globally, and that the younger generation choose
to media multitask more with ‘new media.” The study also pointed to the fact that
the geographical area or country to which a participant belong should play a
pivotal role in media multitasking research as the study sample from different
places/countries differ in terms of the influences of media multitasking.

Similarly, a study on media multitasking on the Kuwaiti population
(Kononova & Alhabash, 2012), the researcher chose the sample of the Kuwaiti
students (age group 18-22 years) as they were the group who had the maximum
exposure to information and communication technology and the maximum
ownership of media in the country and found that even a small age gap influences
media multitasking behavior significantly. Considering the internet penetration
rate, media exposure, and peers influence, several other studies also took samples
from colleges/university students to study the media multitasking pattern of the
participants. However, lately the usage of smartphones and other media devices
are diffusing more and more into the younger people in the United States and in
the European countries, and hence the MMT researchers (Baumgartner, Weeda,

Heijden, & Huizinga, 2014; Baumgartner & Sumter, 2017; Cain, Leonard,
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Gabrieli, & Finn, 2016) are now including even sample of participants less than
16 years old, the group, which they believe encounter the critical major
developmental stages, and hence are more susceptible to media multitasking
behavior. Thus, for deciding the sample for a media multitasking study
(specifically with new media) of any country, the following factors should be

analyzed:

1. The national survey of the internet and the ‘new media’ users of different age

groups

2. The ownership of mobile phones among people from different age groups in

a country.

3. Demographic factors such as gender, region-wise internet penetration, and the
smartphone usage among different age groups.

Taking into account the parameters as mentioned above, we analyzed the
national surveys and other reports on the Indian population (Deloitte, 2015;
Internet and Mobile Association of India (IAMAI) & Kantar, IMRB, 2018;
Internet and Mobile Association of India (IAMAI) & IMRB, International, 2015;
Statista, n.d.) and found that:

1. The 50% population of India is of less than 25 years of age.

2. Currently, India ranks second in the number of internet users globally, and out

of that 71% are male, and 29% are female.

3. There is a strike difference of internet users in urban and rural India, and the

internet is much more common in the urban part of India.

4. The report also found that 32% of the internet users are college-goers, and 26%
are non-college-going young people. On the other hand, non-working women

showed the highest growth among female internet users.
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5. Another report by Deloitte, bearing the title “Digital Media — rise of on-
demand content” (Deloitte, 2015) established that more than half of the app users
in India are within the age range of 18 to 24 years, and a further 29% belong to
the age group of 25 to 35 years (45% of the users belong to the 4 most densely
populated Indian metro cities viz., Mumbai, Kolkata, Delhi, Chennai).

Based on the above data we conducted an exploratory study (with the help
of Media Use Questionnaire, developed by Ophir, Nass, & Wagner, 2009) on the
media use and media multitasking behavior of Indian college students who were
hostellers and aged between 16 to 24 years. These college students have greater
access to mediated technologies and have more freedom in their use compared to
their high school counterparts and elderly people. In this chapter, we particularly
addressed the following research questions:

Research Question 1 & 2: What is the average time participants devoted

to each medium on a typical working day? Which media do they use the most?

Research Question 3 & 4: Which media participants multitask the most
with during a media consumption hour, and what is the most common

multitasking pair among them?

Research Question 5: What is the media multitasking behavior of the

participants during face-to-face interaction?
2.4 Predictors of media multitasking behavior

With millions of media users worldwide and a considerable fraction of
them doing media multitasking, one may think of identifying not only the pattern
of media multitasking but also the predictors that may influence the media
multitasking behavior. There may be different factors which control the media
multitasking tendency shown by a population. Also, there may be different sets of
predictors relevant for different countries which dictate the media use habits of

those nationalities, but a general consensus is that the factors impacting media
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multitasking behavior can broadly be divided into two categories: media factors

and audience factors (Jeong & Fishbien, 2007).

Media factors are composed of two more sub-factors, structural and
individual, namely. While structural media sub-factors mostly deal with the
ambient influences like the mediated contents of a market or the access to
technology, individual factors refer to, for example, the ownership of media.
Audience factors, on the other hand, refer to the personal, non-media
characteristics like age and gender, which are socio-demographic variables, and
the psychological variables like personality traits. The present research focuses on
looking into the predictors of the habit of concurrent media use and holds that
both individual audience factors and individual media factors act as proximal
antecedents of media multitasking behavior. More specifically, media ownership,
age, gender and the Big Five personality traits (John & Srivastava, 1999) are
identified to be the most important predictors of coincident media use behavior,
and in the forthcoming sections, we discuss how those predictors may influence

media multitasking behavior of an individual.
2.4.1 Media ownership

Media ownership is defined as the number of media owned by an
individual and determines the extent of his/her interaction with them. There are
indications in the research that the higher the level of media ownership is, the
more is the extent of multitasking with media. We can, for example, cite the study
carried out by the Kaiser Family Foundation (Foehr, 2006) who demonstrated that
persons having more media in their bedrooms spent more time with media in
general. On the same note, Jeong and Fishbein (2007) posited that media factors
like the availability of television and computer with internet access could result in
media multitasking. Besides, Cotten, Shank, and Anderson (2014) suggested that
the ownership of media increases the use and leads to multitasking behavior with
that media among adolescents. In a comparative study between the participants

from the USA and Taiwan, Kononova and Chiang (2015) found that the disparity
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in the media multitasking behavior of the participants from the two countries
might be a consequence of the lopsided ownership of media. The American
participants were seen to have possessed more media devices, and this could have
been the reason why they were seen to be engaged more in media multitasking
than their Taiwanese peers. In the Indian context, we have not come across any
systematic study which investigated the connection of media multitasking with
media ownership of the Indian college students. In the current study, media
ownership implies the length of the time for which a participant is in possession
of computers (laptop/desktop) and/or smartphones. Based on this definition, the
participants were compartmentalized into three groups depending on their media

ownership:

1) Those who owned a smartphone and/or laptop for less than six months
2) Those who owned a smartphone and/or laptop for six months to a year
3) Those who owned a smartphone and/or laptop for more than a year

It is hypothesized that,

H2.1: The duration of ownership of media is positively related with media
multitasking behavior, such that individuals who owned a smartphone and/or

laptop for more than a year will media multitask more than others.

2.4.2 Demographic variable: age

Empirical researches indicated that age is the universal predictor of media
multitasking (Voorveld, Seijn, Ketelaar, & Smit, 2014). However, while
investigating whether the media multitasking tendency is skewed towards the
younger generation, researchers often encountered conflicting results. In one such
study Carrier, Cheever, Rosena, Beniteza, and Changa, (2009) found that the “net
generation” reported more multitasking than the “generation X” who reported to
have multitasked more than the “baby boomers.” A similar study conducted by

the same authors in 2014 found a comparatively more converging leaning of the
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media multitasking habits of those different generations (Carrier, Rosen, &
Rokkum, 2018). Another study (Voorveld & Goot, 2013) found that the youngest
generation (13-16 years old) in their sample media multitask the most, but the
difference with the other age groups is not significant. In another study (Voorveld,
Seijn, Ketelaar, & Smit, 2014) researchers demonstrated that as far as media
multitasking with modern day media is concerned, age is a significant predictor in
the countries like the United States of America, the United Kingdom, Germany,
the Netherlands, France, and Spain. On the other hand, only in the USA, the UK,
and Spain, age was found to be a significant predictor for multitasking with
traditional media also. Kononova and Alhabash (2012) suggested that even a
minor difference in the age groups can reflect an observable difference in the
media multitasking behavior. Thus, it may be inferred that younger people media
multitask more frequently than the older people, especially with ‘new media,” and
also that the multitasking behavior depends on the country in which the study

took place.

There can be three explanations for this age dependence of media.

1. According to the life-span explanations (Voorveld & Goot, 2013),
developmental processes while passing through different phases of life give birth
to needs for specific types of media in one’s life, and the person prefers to stick to
the habit of using those media. This leads to the differences in media multitasking

habits among different age groups.

2. Generational theory (Brasel & Gips, 2011) suggests that people belonging to a
certain generation may get acquainted with and attached to certain types of media
which they grew up with, and hence, they develop a distinct media multitasking
habit.

3. Lastly, the cognitive elements of aging play a part in the media multitasking
tendency of an individual, too. For example, the flexibility in the allocation of

attentional resources (Prakash et al. 2009) and reliance on spatial processes for
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coordinating deadlines is reduced with advancing age (Todorov, Missier, &

Mantyla, 2014) which might resist the older people to media multitask.
Based on the above discussion we hypothesize that,

H2.2: Age is related with media multitasking behavior such that the younger

participants will media multitask more.
2.4.3 Demographic variable: gender

Another demographic variable which acts as an important predictor of
media multitasking is gender. Jeong and Fishbein (2007) in their work with a
sample of 14 to 16 years old, found that the females had more leaning towards
media multitasking than the males. The same conclusion was shared by Kononova
and Alhabash, (2012) and Duff, Yoon, Wang, and Anghelcev, (2014) as well. In
an fMRI experiment correlating brain density with distractibility with a somewhat
small sample (N=14), Kanai, Dong, Bahrami, and Rees, (2011) demonstrated that
females were more susceptible to distractions than males, which could indicate
that they may be more inclined to media multitask. However, studies by Ophir,
Nass, and Wagner, (2009); Sanbonmatsu, Strayer, Mederois-Ward, and Watson,
(2013) and Zhong, Hardin, and Sun (2011) found no gender effects on
multitasking with media. In a cross-cultural study, VVoorveld, Seijn, Ketelaar, and
Smit, (2014) found that different countries show different trends in the gender
dependence of the media multitasking habits. According to this investigation, in
Spain, women media multitask with new media significantly more than men, but
no such clear demarcation was observed in the USA, the UK, and France. Cotten,
Shank, and Anderson (2014) put that the dominance of females in media
multitasking over males may be a reason of higher media ownership. In case of
the Indian population, a significant digital gender gap has been observed in the
reports, and only 29% of the internet users are seen to be females (Press Trust of
India, 2017). According to another news report (Mehrotra, 2018), India ranks

among the lowest in women’s internet access and cell-phone ownership in a
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comparative study among 18 countries. This implies that media ownership and the
usage of the internet is higher among Indian males in comparison with females.

Based on these observations, we hypothesize that,

H2.3: Gender will be positively related with media multitasking behavior such

that males will multitask more than females.
2.4.4 Personality traits: Big Five

Researchers identified several personality traits/types that influence media
multitasking behavior. For instance, according to Jeong and Fishbein (2007) as
well as Duff, Yoon, Wang, and Anghelcev (2014), sensation seeking trait of a
user is positively associated with his/her multitasking behavior. Similarly,
Sanbonmatsu, Strayer, Mederois-Ward, and Watson (2013) reported that a high
level of impulsivity and sensation seeking behavior of an individual is related to
the increase in media multitasking habit. In another study, Minear, Brasher,
McCurdy, Lewis, and Younggren (2013) found that high impulsivity is associated
with high media multitasking behavior. Study on multitasking with smartphones
(Lim & Shim, 2016) suggested that the ‘need for cognition’ trait, is an important
predictor of smartphone multitasking, and it increases the likelihood of
multitasking by interacting with the sensation seeking trait. Zhong, Hardin, and
Sun (2011) found that lower ‘need for cognition’ is associated with high media
use. Researchers like Brasel and Gips (2011) studied the relationship between the
Type A personality and the amount of task switching and failed to find any
connection between the duo. To summarize the studies describe so far, personality
traits like sensation seeking, impulsivity, and the need for cognition were
unanimously found to be general predictors of media multitasking behavior.

However, there are several researchers who voiced that the relationship
between personality traits and media multitasking behavior should be analyzed
from the Big Five factors of personality traits. Personality psychologists, in
general, agree on the fact that the five domains of the Big Five factors demarcate

the individual differences in personality traits and this model can act as the
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basis of many other alternative trait models (Soto & Jackson, 2013). In
accordance with that, we examined the relationship between media multitasking
behavior with the Big Five personality traits. Big Five personality traits arise from
the Five Factor model theory of Personality (McCrae & John, 1992). This model
consists of five broad higher-order factors called domains which are namely a)
openness to experiences, b) conscientiousness, ¢) extraversion, d) agreeableness,
and e) neuroticism. These factors are bipolar in nature, and each of these factors
are composed of six sub-factors called facets (John & Srivastava, 1999). This
model is highly comprehensive and it is considered to be the one that includes
several different traits of human personality. With reference to media multitasking
behavior, there are a few direct studies analyzing the relationship between the Big
Five personality traits and media multitasking behavior, and the present thesis

elucidates this relationship with reference to the Indian sample.
2.4.4.1 Openness to experience and media multitasking

Openness to experience is defined as a trait which reflects a curious,
imaginative, artistic, and unconventional behavioral pattern. According to Roccas,
Sagiv, Schwartz, and Knafo, (2002), openness to experience gets along well with
motivational goals of self-direction and stimulation values (novelty and
excitement). According to Mark in her book ‘Multitasking in the digital age’
(2015), openness to experience is inversely related to the completion time of an
interrupted task. It means that the higher a person scores in openness to
experience, the faster he/she can complete an interrupted task. The consensus is
that the more flexible, open, and receptive an individual is, the easier it is for
him/her to reorient and to get back to the interrupted task. Though some
researchers (Loh & Kanai, 2014; Ophir, Nass, & Wagner, 2009; Shih, 2013)
suggested that media multitasking has no relationship with openness to
experience, another study related to social media use demonstrated that the
increase in openness to new experiences leads to the increase in social media use

(instant messaging and social network use) by both college students and by others
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(Alan & Kabadayi, 2016; Correa, Hinsley & Zuiiiga, 2010). Since the present
study deals with media multitasking behavior, we assumed that the use of social
media will exacerbate media multitasking behavior. Accordingly, we can put the
following hypothesis:

H2.4: Openness to experience is positively related with media multitasking

behavior.
2.4.4.2 Conscientiousness and media multitasking

Conscientiousness trait implies the tendency to perform tasks carefully
and in an organized way. Individuals high in this trait reflect competent, self-
disciplined, orderly, and non-impulsive nature (John & Srivastava, 1999).
According to Mark (2015), conscientiousness refers to the propensity for
planning, the need for structure, and to seeking high achievement. Hence the
researchers expected that the more flexible an individual is in his/her planning
and personal structure (it means a low level of conscientiousness trait), the less
would be the interruption cost. The researchers interpreted that an individual
higher in conscientiousness may have a structured internal plan such that when
they are interrupted this internal plan helps them retrieving quickly the ongoing
task. Since media multitasking demands interruption of one or more works, it is
intuitively expected that conscientiousness might have some relationship with the
media multitasking ability of an individual. There are however, different
conclusions drawn by different research groups and though some researchers
assumed a direct relationship between conscientiousness and the time to complete
an interrupted task, yet Cain, Leonard, Gabrieli, and Finn, (2016) found none. A
similar inference was drawn by Ophir, Nass, and Wagner, (2009) and Shih,
(2013), too. Cain, Leonard, Gabrieli, and Finn, (2016) however, inferred an
indirect relationship between the two through impulsivity which is negatively
related to conscientiousness, and is positively related to multitasking behavior,
and hence hinted that conscientiousness may be negatively related to media

multitasking. Salomon, Ferraro, Petros, Bernhardt, and Rhyner (2016) found that
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an individual high in conscientiousness trait performs poorly in an automated
multitasking environment. Similarly, Russell, Woods, and Banks (2017) suggest
that an individual high in conscientiousness is not easily tempted by e-mail
interruptions and deploy a self-control behavioral strategy when interruptions
occur. Hence our stance in this regard is that a conscientious person is barely
moved by task interruptions and hardly yields to media multitasking because of
the inner tendency to retrieve the unfinished work. Hence, we propose the
following hypothesis:

H2.5: Conscientiousness is negatively related with media multitasking behavior.
2.4.4.3 Extraversion and media multitasking

Earlier studies on multitasking and task switching suggested that
extraversion is positively related to multitasking performance. According to
Liberman and Rosenthall (2001), participants with high extraversion trait perform
better in multitasking situations due to their low baseline level of catecholamines
(arousal increases the level of catecholamines, and multitasking is assumed to be
an arousing situation). On the other hand, introvert participants failed to perform
well in nonverbal decoding during multitasking situation. Similarly, Loh and
Kanai (2014) found that extraversion can significantly influence media
multitasking behavior. Besides, a personality and social media use study (Zuniga,
Diehl, Huber, & Liu, 2017) based on 20 countries found that extraversion is
positively related with social media use. Researchers suggested that this may be a
consequence of the fact that highly extrovert people always seek out opportunities
to connect and to socialize with others. Contrarily, it was also suggested that
extraversion is not a predictor of multitasking performance (Konig, Buhner, &
Murling, 2005) and it is not even related to communication multitasking
performance (Wanga, et al., 2012). Similarly, Ophir, Nass, and Wagner, (2009),
Wang and Tchernev, (2012), and Shih, (2013) observed no significant
relationship of media multitasking behavior with extraversion trait. According to

Wang and Tchernev (2012), this observation may be explained if we consider the
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fact that extroverts have a greater working memory capacity than others
(Lieberman & Rosenthal, 2001) and this makes them successful multitaskers in
demanding situations. The self-selected media multitasking behavior, however,
hardly requires the fullest of the working memory, and hence, extraversion is less
relevant in this situation. In the line of the latter school of thought we forward the

hypothesis that:
H2.6: Extraversion is not related with media multitasking behavior.
2.4.4.4 Agreeableness and media multitasking

Agreeableness is a personality trait which manifests itself in warm
behavior, co-operation, and consideration displayed by an individual. Individuals
high in agreeableness often display altruistic, tender-minded, trustworthy, modest,
straightforward, and compliant behavior. Researches in the field of multitasking
found an inconsistent relationship between multitasking and agreeableness. For
example, according to the study by Shih (2013), there was no relationship of
different types of multitasking (media media multitasking, media non-media
multitasking, non-media non-media multitasking) and agreeableness. Similarly, a
study by Cain, Leonard, Gabrieli, and Finn, (2016) (see also Ophir, Nass, and
Wagner, 2009) reported no relationship between Media Multitasking Index and
agreeableness trait. On the contrary, other researchers (Widyahastuti & Anwar,
2018) found that higher agreeableness among university lecturers (non college
student sample) leads to higher media multitasking behavior among them. Since,
the present study is devoted to assessing personality factors of college students

(like the studies previously mentioned) we hypothesize that,
H2.7: Media multitasking is not related with agreeableness trait.
2.4.4.5 Neuroticism and media multitasking

Individuals high in neuroticism trait often display anxiousness, impulsiveness,
depressive, vulnerable, and self-consciousness. This trait is juxtaposed to
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emotional stability of an individual. Some studies on media multitasking
highlighted that neuroticism is one of the important predictors of multitasking
behavior such that neurotic individuals are more prone to media multitasking
behavior (Wang & Tchernev, 2012). According to Mark, Igbal, Czerwinski,
Jones, and Sano, (2016) in a workplace environment, an individual with high
neuroticism tends to have shorter focus duration on any computer screen and
hence may switch task excessively. Similarly, during driving and multitasking,
researchers found that neuroticism is related to distraction due to their high level
of anxiety (Johansson & Fyhri, 2017). In a neuroscience study by Loh and Kanai,
(2014), neuroticism was shown to be related with media multitasking. Also, in a
study by Hwang and Zeong (2018), researchers found a positive relationship
between neuroticism and media multitasking behavior during info seeking and
sharing activities. In other studies researchers suggested that a high level of
neuroticism is related to poor multitasking performance (in the laboratory
condition) due to the anxiety multitasking produces (Poposki, Oswald, & Chen,
2009; Salomon, Ferraro, Petros, Bernhardt, & Rhyner, 2016) or due to reduced
activation of the task-associated brain areas (Szameitat, Saylik, & Parton, 2016).
Some other studies found that neuroticism is not related with media multitasking
behavior, but both of them are closely related with depression and social anxiety
(Becker, Alzahabi, & Hopwood, 2013). Thus on the basis of the above literature,
we hypothesize that,

H2.8: Neuroticism is positively related with media multitasking behavior.

This concludes the discussions on the background of the research questions to be
addressed, and the hypotheses to be verified. Before moving onto the next section,

we summarize them below.

Research Question 1 & 2: What is the average time participants devoted to each

medium on a typical working day? Which media do they use the most?
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Research Question 3 & 4: Which media participants multitask the most with
during a media consumption hour, and what is the most common multitasking

pair among them?

Research Question 5: What is the media multitasking behavior of the
participants during face-to-face interaction?

Hypothesis H2.1: The duration of ownership of media is positively related with

media multitasking behavior.

Hypothesis H2.2: Age is related with media multitasking behavior such that

younger participants will multitask more.

Hypothesis H2.3: Gender will be positively related with media multitasking

behavior such that males will multitask more than that of females.

Hypothesis H2.4: Openness to experience is positively related with media

multitasking behavior.

Hypothesis H2.5: Conscientiousness is negatively related with media

multitasking behavior.

Hypothesis H2.6: Extraversion is not related with the media multitasking

behavior.
Hypothesis H2.7: Media multitasking will not be related with agreeableness trait.

Hypothesis H2.8: Neuroticism is positively related with media multitasking
behavior.
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2.5 Methodology
2.5.1 Participants

A total of 152 students® within the age range of 16-24 years pursuing
Bachelor of Technology degree (B.Tech.) at a technological institute in India
voluntarily participated in the study. All the participants were hostellers, studying
engineering subjects, and were students from the same institution. The sample
was so chosen to maintain uniformity in the technology supportive ambiance and
the academic environment that the students are exposed to. In the sample, 113 of
the participants were males, and 39 were females. The high male to female ratio
in the sample might show imbalance and can generate bias in our studies but, this
situation may hardly be avoided as the said ratio shows almost similar trends in
the technical institutes in India, especially in those of national importance
(Government of India, Ministry of Human Resource Development, 2018).

A pen and paper based cross-sectional questionnaires study was conducted
in a strict laboratory setting. Since the study was based on media multitasking
behavior, we had avoided presenting the questionnaire online that could have
been a distraction for some. Also, each participant was called in the laboratory
separately and was asked to take the questionnaire in a single sitting without any
electronic gadgets. They were first briefed about the media multitasking behavior
and the procedure of the entire study, and were encouraged to ask questions if
they had any. After taking their consent of participation, a set of questionnaires
were given to them along with the instructions. They were instructed to fill in the
questionnaires taking into account their behavioral activities in the past one
month (starting from the date of conduction of study). This instruction was given
to avoid any recall-based errors that might creep in while filling up the

questionnaire.

% In this sample institute, there were approximately 480 B.Tech students, so our sample size 152

has a margin of error of 6.58% at 95% confidence interval.

31



2.5.2 Measures
2.5.2.1 Media multitasking behavior

This construct is measured by Media Use Questionnaire (MUQ) developed
by Ophir, Nass, and Wagner (2009). This is a fairly popular questionnaire and
addresses 12 media activities such as: a) print media b) television ¢) computer-
based video (such as YouTube or online serial episodes) d) music €) non-music
audio (such as audio lectures) f) video/computer/mobile games g) fixed telephone
and mobile phone voice calls h) instant messaging using social networking sites
(such as Facebook, Twitter) i) SMS (text messaging using mobile phones) j) e-
mail k) web-surfing 1) other computer-based applications (such as word
processing).

In the questionnaire, the participants reported the total time (in hours or in
minutes) spend by them on each media on an average day (during the past one
month beginning from the day of the test). Also, they reported how often they use
other 11 media in conjunction with a primary medium (on a four-point rating
scale: a) ‘most of the time’ b) ‘some of the time’ ¢) a little of the time’ and d)
‘never’). Questions designed may be answered with the help of this four-point
rating scale. Following are two examples of the questions asked: “While reading
print media how often do you watch television at the same time?”, “While
watching television how often do you listen to music at the same time?”” and so on
and so forth. With the aid of the replies, the Media Multitasking Index (MMI) was
generated for each participants and the index, thus created, gives us an idea about
the media multitasking behavior of an individual during a typical media-
consumption hour. From the quantitative point of view, it tells us how many
media a person uses during a typical media consumption hour on an average day.

In a pilot study with 5 participants, the test-retest reliability (within a time
gap of 10 days) of the MUQ of the Indian college students (from the same
institute) was 0.97 (p < 0.01).

32



2.5.2.2 Multitasking with media and face-to-face interaction

Multitasking index related to media and face-to-face interaction was
computed just like the way MMI was calculated. The participants were first asked
to provide the amount of time they spend in doing face-to-face interaction on any
average media usage day. Secondly, they were asked to report (on a four-point
rating scale a) ‘most of the time’ b) ‘some of the time’ ¢) “a little of the time’ and
d) ‘never’) how often they do other secondary media activities (as listed section
5.2.1) in conjunction with face-to-face interaction.

2.5.2.3 Socio-demographics

Each participant in the preliminary information was asked to report their
age (age was asked as an open-ended question and was included as a continuous
variable in the analysis), gender (it had three options male/female/others), and the
duration of ownership of media (it involved the question like: “how long they
have been owning and using smartphones or laptops or both?”’) which had three
response categories: a) category 1 (0 to 6 months), b) category 2 (6 months to 1

year), and c) category 3 (more than 1 year).
2.5.2.4 Personality traits

The personality traits were measured through the Big Five Inventory (BFI)
developed by John and Srivastava, (1999). It is a 44-item inventory that measures
Big Five personality factors (dimensions) of an individual such as openness to
experience, conscientiousness, extraversion, agreeableness, and neuroticism. Each
dimension is measured with the help of eight to ten items like—*T see myself as a
person who is talkative,” “I see myself as a person who worries a lot” etc.
Participants had to report the extent of agreement or disagreement with the

statement of each item. The responses ranged from 1 which stands for ‘strongly
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disagree’ to 5 which stands for ‘strongly agree’. The test-retest reliability®° (as
measured through the Pearson correlation) of the BFI scale in a pilot study was
0.96. The test-retest reliability (as measured using the Pearson correlation) of each
dimension was, openness to experience = 0.93, conscientiousness = 0.87,
extraversion = 0.96, agreeableness = 0.88, neuroticism = 0.88. The Cronbach’s
alpha®! for openness to experience was 0.74, for conscientiousness, it was 0.69,
for extraversion, it was 0.74, for agreeableness, it was 0.70, and for neuroticism it
was 0.70.

2.5.3 Procedures

The study was conducted in a laboratory setting so that the participants
could be free from distractions and it ensured a high response rate. The
participants were selected through an open advertisement and they participated
voluntarily. On their arrival in the laboratory they were explained thoroughly the
phenomena of media multitasking behavior. Since the study involved self-
reported questionnaires, we made sure that the participants understood what kind
of behavior they were support to report. They were also encouraged to ask
questions. Before the commencement of the study, they read a consent form
which guaranteed confidentiality and anonymity of their participation. The study
was administered in the English language (which is the medium of instruction in
the institution the participants belonged to).

2.6 Results

On preliminary analysis, it was found that 15 participants had not
completed the media multitasking questionnaire. So, their data had to be omitted
from the final analysis. Also, data of 17 more participants had to be discarded as

10 with five participants and with a time gap of ten days

11 Related to the values reported for the main study
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they possessed neither smartphones nor computers (laptop/desktop) in the past six
months, and they had a very poor response rate in the media multitasking
questionnaire. Thus, the final sample comprised of 120 participants? (Mean (M)
= 20.9 years; Standard Deviation (SD) = 1.29; within the age range 18-24 years).
There were 84 male and 36 female participants. Hence the resulting data
represents that of the sample (in which age ranges from 18 to 24 years) obtained

from one of the technological institutes in India.
2.6.1 Media Use

Participants were instructed to report the average time (in hours or
minutes) they spend using the following twelve media: a) print media b)
television ¢) computer-based video (such as YouTube or online serial episodes)
d) music e) non-music audio (such as audio lectures) f) video/computer/mobile
games @) fixed telephone and mobile phone voice calls h) instant messaging using
social networking sites (such as Facebook, Twitter) i) SMS (text messaging using
mobile phones) j) e-mail k) web-surfing |) other computer-based applications
(such as word processing) on an average media use day.

Descriptive statistics were examined for each media use variable. It was
found that participants devoted most of the time surfing websites, followed by
engaging in instant messaging or social media use and watching videos on the

computer. The average time devoted for each media is mentioned in Table 3.

12 Since our final sample size was 120, the margin of error increased to 7.76% at 95% confidence
interval. However, it is still below the 8%, which is considered to be statistically acceptable
(DataStar, Inc., 2008).
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Table 3

Average time spent using different media (in hours)

Medium N M SD Max

Value
Web surfing (Internet) 120 2.87 1.30 7
Instant Messaging 118 2.02 1.29 11
(online

messages)/Social

Media Use

Videos in computer like 120 1.97 1.38 9.5
YouTube

Print 105 1.86 1.12 75
Music 117 1.69 1.31 9
Other computer 115 1.36 0.79 55
applications

Games (Video, 102 1.07 0.65 35
Computer,

Smartphones)

Phone/ voice 120 0.96 0.88 9
calls/online calls

through Skype etc.

TV 60 0.71 0.43 3
SMS (offline messages 80 0.6 0.37 2
through smart phones)

Non-music 46 0.45 0.22 1
E-mails 119 0.38 0.35 25

Note. N= number of participants who interact with the particular media usually,
M = Mean (in hours), SD = Standard Deviation, Max value = Maximum value

(in hours)

In the third question, we seek to know the media multitasking behavior of
Indian college students and also with which media they multitask the most. To
answer this question, we calculated the Media Multitasking Index (MMI) of 120

participants.
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2.6.2 Media Multitasking Index (MMI)

We calculated the MMI from the following formula given by Ophir, Nass,
and Wagner (2009)

MN”:ZlZ m;h;

=1 hiotar
Where m; denotes how many media are typically used in conjunction with the
primary medium i, h; is the time (in hours) spent on an average day®® using
primary medium i, and h;,.4; IS the total time spent (in hours) using all primary
media on an average media usage day.

Using this formula, we get individual MMI score, and on averaging, we
obtained a relatively normal distribution whose Mean (M) is 4.24 and Standard
Deviation (SD) is 1.27 (Skewness = -1.16 (z-score); Kurtosis = - 0.23 (z-score))
for 120 participants. Hence, it can be inferred that the participants (on average)
used about 4 media simultaneously during a typical media consumption hour.
Since media multitasking behavior differs among the groups of participants who
frequently media multitask and those who partially or entirely try to refrain from
this, we categorize media multitasking behavior in three clusters using k-means
cluster analysis. The advantage of using cluster analysis is that it is based on the
person-oriented theory (i.e. not variable oriented) and it forms cluster or groups
that are more similar and homogeneous (other methods of classifying groups of
media multitaskers are, mean £ 1 SD, median split, percentile split, tertile split,
etc.).

Accordingly, we categorized the participants in the following groups as

given in Table 4.

13 In the original Ophir, Nass, and Wagner (2009) formula, h was the number of hours reported for
average week, but in our work, we have instructed participants to report their average hours for an
average media usage day on all media. This was done to avoid any confusion in the usage of
media in the week days or weekends that could have over or under inflate the media usage or
media multitasking behavior. So, participants have to report their most likely or average behavior

that they do in most of the days.
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Table 4

Categorization of 120 participants in HMM, MMM, and LMM group with the respective mean
MMI score of each group

MMT M SD Max Min N
Groups Value value

HMM 5.74 0.55 7.16 5.06 33
MMM 4.30 0.41 4.97 3.51 54
LMM 2.64 0.69 3.45 0.92 33

Note. MMT = Media Multitasking, HMM = High Media Multitaskers, MMM = Moderate Media
Multitaskers, LMM = Low Media Multitaskers, M= Mean, SD = Standard Deviation, Max value

= Maximum value, Min value = Minimum value, N = Number of participants

This suggests that those who frequently media multitask tend to use 5 to 6
media simultaneously during their media consumption hour. In contrast, those
who do not prefer to media multitask limit themselves to 2 or 3 media during a
typical media consumption hour. For Moderate Media Multitaskers, the mean of
MMI is nearly 4. Thus, this demonstrates that media multitasking behavior is
common among participants but with different intensities.

In order to understand the most common multitasking pair among
participants (pertaining to research question 3), multitasking index of each
medium is calculated separately to find the three most common media. On
analysis, it was found that during instant messaging, sending SMS, web surfing,
and while using other computer applications, participants multitask with other
media the most, whereas during playing games, or hearing non-music and during

phone calls, participants media multitask the least (Refer Table 5).
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Table 5

Multitasking Index of each Media

Medium N Multitasking Min Max
Index Value Value
Instant Messaging (online messages)/Social 118 6.21 0.66 10.01
Media Use*
SMS (offline messages through smart phones)* 80 6.04 1.32 10.67
Web surfing (Internet)* 120 5.08 1.32 8.34
Other computer applications” 115 4.23 0.99 8.02
Music 117 4.13 0.66 7.34
E-mails 119 3.87 0 8.35
Print 105 3.68 0 7.37
TV 60 3.58 0 7.34
Videos in computer like YouTube 120 3.21 0.66 8.01
Phone/voice calls/online calls through Skype 120 2.25 0 8.36
etc.#
Non-music# 46 1.65 0 6.34
Games (video, computer, smartphones)# 102 1.63 0 6.33

Note. N = Number of participants, Min value = Minimum value, Max value = Maximum value
#Media participants multitask the most with

#Media participants multitask the least with

Research question 4 aims to explore the common media multitasking pair among
the participants. Since, IM, Web surfing, and other computer applications* are
found to be three of the media the participants multitask the most with; we
examined their multitasking frequency with different media. We obtained the
following figures (Figure 1, Figure 2, and Figure 3) that explained the common
multitasking pair while Instant Messaging, while web-surfing, and while using

other computer applications, respectively.

14 SMS was not examined as only 80 participants reported of using it. Whereas, there were 100 or

more reported participants in case of IM, Web surfing, and other computer applications.
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Figure 1 gives the multitasking tendency of the participants while being
involved in IM. It was observed that participants while using IM multitask with
music (97.46 % of the time) the most. They were also found to be indulged in
web surfing 95.76% of the time and in multiple IM 89.83% of the time.

100 I

80

- [ Little/some

/most of the
40 time
[] Not at all

20

0

a b ¢ d k 1

e f g h i |
Figure 1. Multitasking while using IM. The letters in the x-axis denote the media. a: print, b: TV,
¢: computer based video, d: music, e: hon-music, f: games, g: phone, h: multiple IM, i: SMS, j: e-
mail, k: web-surfing, I: other computer applications.

Percentage(%)

Figure 2 gives the multitasking tendency of the participants while being involved
in web surfing. It was observed that participants while using web surfing
multitask 98.33 % of the time with other web-surfing the most. They were also
found to be indulged in IM 95.83% of the time and in music 94.17% of the time.
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Figure 2. Multitasking while web-surfing. The letters in the x-axis denote the media. a: print, b:
TV, c: computer based video, d: music, e: non-music, f: games, g: phone, h: IM, i: SMS, j: e-mail,
k: multiple web-surfing, I: other computer applications.

i

Figure 3 gives the multitasking tendency of the participants while being involved
in other computer applications. It was observed that participants, while using
other computer application multitask with IM (95.65% of the time) the most.
They were also found to be indulged in music 93.04% of the time and in web
surfing 92.17% of the time.
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Figure 3. Multitasking while using other computer applications.The letters in the x-axis denote the
media. a: print, b: TV, c: computer based video, d: music, e: non-music, f: games, g: phone, h: 1M,
i: SMS, j: e-mail, k: web-surfing, I: multiple other computer applications.

2.6.3 Media multitasking during face-to-face interaction

In research question 5, we aimed to examine the multitasking behavior of
the participants during face-to-face interaction. With the help of the above-
mentioned formula and following a similar procedure, we calculated how much
time each participant spends in doing face-to-face interaction on an average day,
and while doing interaction, to what extent they engage in other media activities.
Results suggested that on average participants spend 1.54 hours in face-to-face
interaction on a typical day, and also indulge in 1 to 2 media while doing face-to-
face interaction. But we have to keep an account that this interaction time differs
among different media multitasking groups (LMM, MMM, and HMM).
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Table 6

Multitasking index and average time spent during face-to-face interaction

Media N M SD Max  Multitasking
(Media use value index
hours)

Face-to-face
] ] 120 1.54 0.77 4 1.66
interaction

Note. N = number of participants, M= Mean, SD = Standard Deviation, Max value = Maximum

value

Figure 4 gives the multitasking tendency of the participants, while being involved
in face-to-face interaction. It was observed that participants while doing face-to-
face interaction multitask with SMS (84.16% of the time) the most. They were
also found to be indulged in IM 73.33% of the time and in TV 63.33% time.
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Figure 4. Media multitasking while doing face-to-face interaction. The letters in the x-axis denote
the media. a: print, b: TV, c: computer based video, d: music, e: non-music, f: games, g: phone, h:
IM, i: SMS, j: e-mail, k: web-surfing, I: other computer applications.
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2.6.4 Predictors of media multitasking behavior
2.6.4.1 Media ownership and socio-demographic predictors

In the next research questions, we aimed at identifying the predictors that
give rise to media multitasking behavior. We first hypothesized that the duration
of owning and possessing smartphones or computer or both would be the
significant predictors of media multitasking behavior such that the longer duration
would lead to higher media multitasking behavior. An independent sample t-test
was utilized to test the hypothesis. The duration of owning and possessing
smartphones or computer or both was a categorical variable such that ‘1’
represented the duration of less than six months, ‘2’ denoted that between six
months to one year, and ‘3’ represented durations of more than a year. On
descriptive analysis, it was found that all the 120 participants fall in the category
of either 2 or 3. So the t-test™ was conducted on categories 2 and 3 with MMI as
the dependent variable. Results suggested that there was a significant difference
between the Media Multitasking Indices of two categories °t (118) = -8.59, p <
0.01, such that the participants owning smartphones and/or computers for more
than a year (category 3) multitask with media (M = 4.89, SD = 1.03) more than
those who owned smartphones and/or computer for six months to one year
(category 2) (M = 3.30, SD = 0.96). Hence, hypothesis H2.1, which says that the
duration of ownership of media is positively related to media multitasking, was
supported.

Our second hypothesis stated that age is a significant predictor of media
multitasking behavior, and the younger participants media multitask more. Taking
age as the continuous variable (age is measured in days) we applied a simple

15 Assumption of t-test was met such that there were no significant outliers and MMI scores of
categories 2 and 3 were normally distributed as assessed by Shapiro-Wilk’s test (p = 0.08, p =
0.21; p>0.05)

1 Assumption of homogeneity of variance was met, as assessed by Leven’s test, p = 0.72.
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linear regression'” analysis to examine the relationship between age and media
multitasking behavior. Results suggested that age statistically significantly
predicted media multitasking behavior, F (1, 118) = 29.55, p < 0.0005, accounting
for 20% variation in MMI with adjusted R? = 19.4% (a medium size effect
according to Cohen, 1988). However, age was seen to be positively related with
media multitasking behavior, and hence older participants showed more media
multitasking tendency than the younger ones. Consequently, hypothesis H2.2
which suggested that younger participants will media multitask more was not

supported.

Hypothesis H2.3 stated that gender is another significant predictor of
media multitasking behavior such that males display more tendency to media
multitasking than females. An independent sample t-test'® was conducted on two
gender groups (male and female) for media multitasking index t1°(95.70) = -1.24,
p = 0.22. Results found that the media multitasking behaviors of males (M = 4.16;
SD = 1.39) and females (M = 4.43; SD = 0.94) are not significantly different.
Hence hypothesis H2.3 was not supported.

"To assess linearity, a scatter plot of MMI against age was generated. A visual inspection of this
plot indicated a linear relationship between the variables. There was homoscedasticity and

normality of the residuals.

BAssumption of t-test was met such that there were no significant outliers and MMI score on male
and female group was normally distributed as assessed by Shapiro-Wilk’s test (p = 0.74, p = 0.72;
p > 0.05).

The assumption of the homogeneity of variance was not satisfied, as assessed by Levene’s test
for equality of variances (p = 0.10), so we interpret result using the equal variance not assumed

values.
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2.6.4.2 Personality traits as predictors

To examine the relationship between Big Five factors of personality and
media multitasking behavior controlling the other variables like age, gender, and
duration of ownership of media, we conducted hierarchical multiple regression
analysis. Hypothesis H2.4, which stated that an individual higher in openness to
experience will show higher media multitasking behavior, was supported. As
Table 7 displays, openness to experience remains significant after controlling
participants’ socio-demographic variables, p = 0.28, p < 0.0005. Thus,
participants with higher openness to experience tend to be higher media
multitaskers.

Hypothesis H2.5, which suggested that conscientiousness was negatively
related to media multitasking behavior, was not supported, p= -0.08, p = 0.17.
Hypothesis H2.6, which stated that extraversion is not related with media
multitasking behavior, was not supported. As observed in Table 7, it can be seen
that B = 0.14, p < 0.05 for this factor. Hence, people with higher level of
extraversion tend to be higher media multitaskers.

Next, in hypothesis H2.7 we predicted no relationship between
agreeableness and media multitasking behavior. This was also supported as can be
seen from the Table 7,  =-0.01, p = 0.90.

Finally, we hypothesized that individuals with higher level of neuroticism
would indulge in higher media multitasking behavior. The hypothesis H2.8 was
supported, = 0.33, p <0.0005.

In sum, the block of the control variables of the model explained 39.8%
(adjusted R? was 0.38) of the variance of media multitasking index, F(3, 116) =
25.57, p < 0.0005. In the second block, when the five big factors of personality
were included, R? increased by 68.1% (i.e. the variance explained increased by
28.3%) and this increase was statistically significant, F (8,111) = 29.596, p<
0.0005.
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Table 7

Hierarchical multiple regression analysis

Variable Model 1 Model 2

B B P value B B p value
Constant -2.132 0.178 -6.044 0.001
Gender 0.134 0.049 0.505 0.357 0.129 0.022
Age 0.000 0.123 0.169 0.000 0.125 0.063
Duration of 1.404 0.545 0.000 0.001
ownership 0.630 0.245
of Media
Openness 0.000**
to Experience 0920 0280
Conscientiousness -0.276 -0.076 0.171
Extraversion 0.357 0.137 0.045*
Agreeableness -0.025 -0.007 0.896
Neuroticism 0.788 0.328 0.000**
R? 0.398 0.681
Adjusted R? 0.383 0.658
Note. N =120, B = Unstandardized regression coefficient; B = Standardized coefficient
*p<0.05,
**p < 0.0005

2.7 Discussions

Here we summarize our results. It has been observed that media
multitasking is a very popular global tendency specifically among the youngsters,
and the Indian youth is not an exception. With a view to examine the media
multitasking behavior of the Indian college goers, and also to identify their
favourite media during multitasking, we calculated the MMI which is found to be
4.24 for the chosen sample. This implies that the participants (on the average)
used approximately 4 media simultaneously in a typical media consumption hour.
This value can be compared with the ones obtained for other nationalities and this
seems to be quite at par with the global trend of media multitasking (Kononova &

Alhabash, 2012; Voorveld, Seijn, Ketelaar, & Smit, 2014) see Table 1. This high
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media multitasking behavior shown by the Indian college students does not come
as a surprise if we keep in mind the very frequent use of internet and other media
devices by the Indian youth. As already discussed, this tendency can be a result of
the urge to be connected with others or of the fear of missing out any
information/update. However, the systematic analysis of the needs of the Indian
youth that results in media multitasking behavior may be an interesting future
research topic.

Coming back to the frequency of media multitasking, there may be three
kinds of people:

a) One who succumbs to media multitasking very easily
b) One who strives hard to keep away from it and
c¢) One who is not inclined to be involved in it

Naturally, their MMls of these three groups of people differ, and based on
the respective values we compartmentalized the participants into High, Moderate
and Low Media Multitaskers (abbreviated as HMM, MMM, and LMM). We
observed that media multitasking with varied intensity is very common among the
Indian college students. After examining the descriptive statistics for each media
use variable, we found that students devoted most of the time to surfing websites,
followed by engaging in Instant Messaging or social media use and watching
videos on computer. In order to understand the most common multitasking
combination among college students, MMI of each medium as primary medium
was calculated separately and then their frequency tables were examined. On
analysis, IM, web surfing, other computer applications, and sending SMS were
observed to be the most favorite primary media for multitasking, whereas playing
games (video/computer/smartphone), listening to non-music audios and
phone/voice calls were the least chosen ones. These preferences reflect nearly
similar media multitasking preferences among other countries (Carrier, Cheever,
Rosena, Beniteza, & Changa, 2009; Kononova & Alhabash, 2012; Kononova,

2013). This may be due to the fact that certain media are more suitable for

48



facilitating concurrent media activities for instance multiple web surfing
(Voorveld, Seijn, Ketelaar, & Smit, 2014) It was also observed that the
participants who possessed smartphones/computers for more than a year yielded
more to the habit of media multitasking than those whose duration of media
ownerships were less. This observation suggested that an increase in the exposure
of media may drive people towards media multitasking and this behavior is
observed in other countries as well (Cotten, Shank, & Anderson, 2014; Jeong &
Fishbein, 2007).

Media multitasking behavior of the participants while combining face-to-
face interaction with media use suggested that on the average participants spent
1.54 hours mostly on a typical day in coinciding face-to-face interaction with
using one to two media, but this interaction frequency differs among media
multitasking groups (LMM, MMM, and HMM). Since the sample was that of
hostel residents, there might not be any known risk (e.g., intervention from
parents for not paying attention to the conversation) for them to indulge in
multitasking during face-to-face interaction. However, this scenario might differ
in other situations, e.g., when students reside at home. The difference in media
multitasking behavior in different accommodation settings can be another
interesting research topic which may be pursued in future.

With reference to the demographic variables like gender and age as
predictors, our sample does not support the hypotheses. While considering
gender, we noticed that the male population in the national sample had more
access to media facilities, and so we expected that they would display more media
multitasking behavior in comparison to females as it was seen in some of the
studies (for example, see Cotten, Shank, & Anderson, 2014). However, our
sample comprised of hostellers and engineering students from the same institute
and, all the students, male or female, got uniform exposure, and hence no
significant difference in multitasking behavior was observed. Though in our case,

there was unequal male and female sample size, yet, the important message which
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could be extracted from our result is that there is not much digital divide among
the genders had they all got uniform exposure.

On the other hand, it was found that age is positively related with media
multitasking behavior such that multitasking behavior is more common in older
students as compared to the younger ones. This result is in sharp contrast with
many other researches who suggested otherwise. However, we may argue that this
difference may reflect the biggest cross-cultural difference in media use among
the younger people. Since our sample was drawn from India which is a very
diverse country in many aspects, there is a wide digital gap among the residents of
metros, big cities, and of smaller cities. So, when the students converge to a
nationalized university, they might start off with different media exposure which
results in inhomogeneous media multitasking behavior. Students with very less
media exposure may start off as Low Media Multitaskers, but after few years they
might have good exposure of media environment and out of peer pressure, over
dependence on media, and enjoyment etc. their multitasking frequency increases.
However, it has to be mentioned that this study does not aim to generalize the
data to the entire Indian population which is much more diverse, but comparing
and contrasting the media multitasking habits on the basis of geographical
diversity may be an interesting research topic to be pursued in the long run. In a
nutshell, our study suggests that both age and gender act as predictors of media
multitasking behavior, but the way they are connected differ with respect to the
cultural backdrop of the sample.

In terms of the Big Five personality traits, our study suggested that
extraversion, neuroticism and openness to experience are the predictors of media
multitasking behavior. Out of these, neuroticism trait was consistently observed to
be an important predictor of media multitasking behavior in all the prior studies
(Johansson & Fyhri, 2017; Mark, Igbal, Czerwinski, Jones, & Sano, 2016; Wang
& Tchernev, 2012) reemphasizing the fact that emotional instability is an
important antecedent of multitasking behavior. Besides, our study found that high

extraversion trait is related with high media multitasking behavior. This may
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appear to be not in keeping with the findings of Wang and Tchernev (2012) who
found that extraversion is not related with multitasking with media. However,
India is a collectivist country and people always want to connect and socialize
with others. As a result, it may be suggested that they frequently check their
social media profiles thereby showing excessive media multitasking behavior.
This was also evident from the result that our sample media multitasked mostly
with Instant Messaging followed by SMS use. This view is consistent with
previous studies (Correa, Bachmann, Hinsley, & Zuniga, 2013; Zuniga, Diehl,
Huber, & Liu, 2017) suggesting that the need for belonging and connecting with
others are usually high among people having extraversion trait. Our results
showed a positive relationship between openness to experience and media
multitasking behavior and this finding supports the other studies (Hwang &
Jeong, 2018). It is likely that in search of new things and excitement, college
students with higher openness to experience indulge in media multitasking
behavior. With reference to conscientiousness and media multitasking, our study
did not find any evidence for the connection between the two, but it suggested an
expected negative relationship, similar to the study of Cain, Leonard, Gabrieli,
and Finn, (2016). It is possible that the factors like laziness, aimlessness or
disorganized behavior may not be important for self-selected media multitasking
behavior where individuals deliberately choose media to meet his/her needs.
Lastly, consistent with the previous findings, agreeableness was not seen to have

any relationship with media multitasking behavior.
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Chapter 3

The Emotional Profile of Different Groups of

Media multitaskers

3.1 Introduction

Studies of the epidemiological (Gormana & Green, 2016), cognitive and
behavioral implications (Baumgartner, Schuur, Lemmens, & Poel, 2018; Becker,
Alzahabi, & Hopwood, 2013; Cain & Mitroff, 2011; Lui & Wong, 2012; Ophir,
Nass, & Wagner, 2009; Schuur, Baumgartner, Sumte, & Valkenburg, 2015;
Uncapher, Thieu, & Wagner, 2016) of media multitasking is a popular field of
research nowadays. The prime question of all these studies is whether media
multitasking is the sine qua non of the modern society which somehow leads to
benediction, or it is an evil. The emerging scientific belief is that the concurrent
media use behavior affects users’ bodily health, emotional regulation and basic
aspects of attention and cognition (see for example, Cardoso-Leite, Green, &
Bavelier, 2015; Magen, 2017). Some of the impacts positively affect the human
beings (Lui & Wong, 2012; Kapadia, 2017) and some completely otherwise
(Becker, Alzahabi, & Hopwood, 2013; Ophir, Nass, & Wagner, 2009). In spite of
several claims of cognitive and psychological deficits (Baumgartner, Schuur,
Lemmens, & Poel, 2018; Becker, Alzahabi, & Hopwood, 2013; Minear, Brasher,
McCurdy, Lewis, & Younggren, 2013; Ophir, Nass, & Wagner, 2009;
Sanbonmatsu, Strayer, Mederois-Ward, & Watson, 2013) associated with media
multitasking, several researchers suggested that this behavior helps to achieve
emotional gratification to some extent (Kononova & Chiang, 2015; Wang &
Tchernev, 2012; Zhang & Zhang, 2012). Other works also hinted that there exists
a strong affinity between emotions and media multitasking (Chinchanachokchai,
Duff, & Sar, 2015; Hatchel, Negriff, & Subrahmanyam, 2018; Reinecke, et al.,

2017). These observations have compelled the researchers to investigate the short
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and the long-term effects of media multitasking on cognitive, emotional and
social functioning.

There can be many reasons why an individual media multitask, but the
coincident media use behavior has increased with the arrival of new media and
digital devices (such as smartphone) and has been seen to be catalyzed by many
internal/external parameters (like circumstances, and emotional states) which
appear from inside/outside the devices (Oulasvirta, Rattenbury, Ma, & Raita,
2012). Calderwood, Ackerman, and Conklin (2014) hypothesized that pupils
involved in homework assignments for a prolonged period of time may display
media multitasking behavior. Their mood and motivation may be hampered due
to long duration of the primary activity (doing assignments) thereby generating
necessity for excitement which is otherwise absent from the primary task. This
situation may lead to media multitasking in the form of listening to music and
completing the assignment. According to Przybylski, Murayama, DeHaan, and
Gladwell (2013) ‘fear of missing out’ may be another factor that drive people
toward media multitasking. In another study, Verduyn, et al., (2015) conducted an
experimental as well as a field study to find that using social media (such as
Facebook) excessively and passively (i.e. consuming just the content) led to
decline in affective well-being. Apart from these, there are many more studies
which investigated the root cause of this unique behavior of media multitasking
and indicated that individuals with affective psychopathology display media
multitasking behavior (Becker, Alzahabi, & Hopwood, 2013; Mark, Wang, &
Niiya, 2014). Researchers have identified emotional needs as the important
predictors of media multitasking behavior that make individuals to ignore the
fallouts of media multitasking and encourage to engage themselves in the act
(Wang & Tchernev, 2012; Zhang & Zhang, 2012). On the other hand, media
multitasking is often accompanied by negative socio-emotional outcomes which
include difficulty of feeling of normalcy and one’s inability to develop intimate
friendship (Pea, et al., 2012). In a nutshell, the existing studies indicate a strong

affinity of emotions with media multitasking in a sense that emotions can both be
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the reason and the result of concurrent media use. However, the existing studies
fail to comprehend the actual role of emotions in media multitasking behavior and
the conclusions are not all in keeping with each other. They, rather, revolve
around identifying the association between cognitive variables like attention,
memory and exploring the mental models of different groups of media
multitaskers thereby contemplating more on whether or not media multitasking is
associated with cognitive deficits. Apart from studying the cognitive profile,
researchers started striving hard to understand the psychological and neural
profiles too. They (Uncapher, et al., 2017), observed a growing divergence among
the cognitive, psychological and neural profiles of different groups of media
multitaskers performing single task. Since performance optimization is
indispensable for scaling success, full understanding of the multi-dimensional
profiles of different groups of media multitaskers is absolutely necessary.
Neuroscientists found that High Media Multitaskers possess less grey volume in
the anterior cingulate cortex, the region responsible for cognitive and/or social-
emotional controls (Loh & Kanai, 2014). Impaired cognitive control and
heightened emotional reactivity among media multitaskers may result in
depression, anxiety and addiction among the media multitaskers. Hence, it is
imperative that along with the cognitive, psychological and neural aspects we
summate the emotional profile of different groups of media multitaskers. To
address this, the present study aims to throw some light on the emotional profiles
of different groups of media multitaskers who are categorized based on the Media
Multitasking Index (MMI) into different groups (Low, Moderate and High).

The plan of the chapter is following: Section 2 includes a general
discussion on emotional profiles, in sections 3 and 4 we discuss the methodology
and the results. Sections 5 and 6 contain discussions about the findings,

limitations of the study and the future direction.
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3.2 Emotional profile

It was shown in some studies that everyday activities greatly influence our
mood and emotional well-being. On the other hand, media activities are
considered to be an important way to satisfy one's emotional needs. For example,
mood management theory suggests that individuals choose media to improve
one’s current emotional state. Combining these two ideas we may say that if a
person is continuously immersed in multiple media in a multitasking way, there is
a growing possibility that one’s control of emotions and experiencing them will
be different from the person with a different media multitasking behavior.

Media multitasking studies found several emotional differences in
different groups of media multitaskers which are related either with emotional
pathology such as depression, and anxiety or with other discrete emotional
variables such as enjoyment. But, very few of them studied the emotional
differences among media multitaskers from the viewpoint of basic dimensions
such as valence and arousal. According to Schimmack and Grob (2000),
emotional experiences can be best understood from the three-dimensional model
that contains “pleasure-displeasure”, “awake-sleepiness” and “tension-tiredness”.

Our study aims to examine whether different groups of media multitaskers
differ in their emotional experience which is measured in terms of the following
dimensions viz. positive emotions, negative emotions, tense arousal, and energetic
arousal. Additionally, heavy media multitaskers were found to have difficulties in
self-control and often yield to instant gratifications. This point out that
multitaskers also differ in controlling their emotions.

The emotional profile of different groups of media multitaskers
is described by the five dimensions mentioned above and its study will aid in
identifying the emotional characteristics that predispose individuals towards
excessive media multitasking activities.

The detailed discussion of each dimension is mentioned below.
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3.2.1 Positive emotions

Media multitasking may be the harbinger of positivity in multitaskers’
daily life. Laine-Hernandez, et al., (2013) asserted that people enjoy media
multitasking because they experience positive emotions during this activity. Other
researchers (Song, Nam, Lim, & Kim, 2013; Tokan, Mattila, & Sihvonen, 2012)
drew the conclusion that the inclination of avoiding boredom and loneliness is the
reason behind media multitasking behavior. This implies that High Media
Multitaskers might experience high positive emotions in daily life and hence they
continuously seek to attain positive emotions through multitasking behavior.
Pleasure obtained by an individual due to the presence of a more positive source
of emotion may compel the person to media multitask. Hence, media multitasking
may be seen as a behavior which is manifested when the primary task lacks the
desired amount of positive emotion. This is why people are often seen to combine
the daily chores with some other activities which act as a source of positivity. No
wonder that Jeong and Fishbein (2007) found that the commonest task
combinations include audio and traveling, TV and eating as well as Internet and
homework.

According to the hedonistic school of thought, the prime objective of the
human life is to seek for pleasure and intrinsic happiness. A hedonist endeavors to
maximize the net pleasure, defined as pleasure minus pain, in one’s life (Moore,
2013). Also, in the Freudian Psychoanalysis, human beings instinctively seek for
pleasure and means of avoidance of pain in order to satisfy the biological and
psychological needs (Snyder & Lopez, 2007). If we combine these two
approaches with the media psychology, we may argue that an individual chooses
media entertainment owing to her instinctive hedonistic approach. For instance,
scholars noticed that enjoyment is the most basic motivation behind media
consumption because of this hedonistic approach to life (Griffin, Ledbetter, &
Sparks, 2015). Indeed, pleasure is found to be a potent predictor of media use,
including telephonic conversation (O'Keefe & Sulanowski, 1995), Instant
Messaging (Lou, Chau, & Li, 2005), and Facebook activities (Quan-Haase &
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Young, 2010). In addition, Zillmann (1988) found that users choose certain
combinations of media to maintain a desired mood state. This concurrent use of
media gives birth to emotional gratifications (Wang & Tchernev, 2012) and caters
to the emotional needs which are related to strengthening aesthetic, pleasurable,
and emotional experiences (Katz, Gurevitch, & Haas, 1973).

Media multitasking is responsible for the pinch of positivity in a
monotonous life. In a general study on multitasking, Hatchel, Negriff, and
Subrahmanyam (2018) observed higher positive affect reported by people with
high social anxiety and high levels of multitasking than those with low social
anxiety and high levels of multitasking. Likelihood of paying attention to the
elapsed time may be less for the individuals involved in coinciding different tasks
and this may result in the feeling that time passed quickly. Interactivity involved
in multitasking could give birth to the illusion of time distortion and may result in
task enjoyment and a positive subjective experience (Agarwal & Karahanna,
2000; Chinchanachokchai, Duff, & Sar, 2015; Hoffman & Novak, 2009; Yang,
Xu, & Zhu, 2015). In the study by Sackett, Meyvis, Nelson, Converse, and
Sackett (2010) the tasks which generated this feeling were rated as enjoyable by
the participants and the same may be the case for the media multitaskers, too.
Some of the task combinations are more preferred to others and this indicates that
search for positivity is the prime goal of the multitaskers as well as of the media
multitaskers. This assertion gets supported in another study in which the scholars
found that the difficulty of a task combination may affect the multitasking
behavior (Carrier, Cheever, Rosena, Beniteza, and Changa, 2009). This selection
depends on the cognitive demand of the combinations used. For example, reading
books and playing video-games will have more cognitive demand than eating and
watching TV. The factor which plays an important part in continuation is prior
satisfaction with an activity (Hsu, Yen, Chiu, & Chang, 2006). We may extend
this to the realm of media multitasking by saying that the prior experiences should
influence the willingness of an individual in doing certain activities. As the

human beings are more inclined to remember positive emotions during certain
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activities and tend to repeat them to regain the same positivity, it is reasonable to
infer that media multitasking, repeated by the human beings day in and day out
might be a source of positive emotions. Hence, based on all these arguments we
hypothesize that:

H3.1: High Media Multitaskers will experience higher positive emotions in

everyday lives in comparison to other groups.

3.2.2 Negative emotions

Though media multitasking has been seen as a source of positive emotions
which is otherwise absent from the primary task, like any other habit the fallout of
too much of this behavior can hardly be ruled out. For example, Wilme, Sherman,
and Chein (2017) opined that excessive interaction with smartphone and other
media devices may have a negative and long lasting impact on users’ thinking
capability, memory, attention and emotion. It was seen in the studies that
uncontrolled media multitasking makes people depressed and anxious (Becker,
Alzahabi, & Hopwood, 2013; Rosen, Whaling, Rab, Carrier, & Cheever, 2013).
In a study on the German internet users aged between 14 years and 85 years, their
media multitasking habit was seen to be a reason for distress and depression
(Reinecke et al., 2017). Media multitasking is also associated with significant
increase in perceived stress both at the workplace (Mark, Gudith, & Klocke,
2008) as well as in the private domain (Misra & Stokols, 2012). Reinecke, et al.,
(2017) observed that communication load due to private e-mails, social media
messages as well as internet multitasking aggravates perceived stress and causes
burnout, depression, and anxiety. There are several reasons for these negative
emotional behaviors stemming out of media multitasking. According to Meyer (a
renowned expert on multitasking), these behaviors are the results of multiple
demands in brain produced by media multitasking which lead to the release of
adrenaline as well as stress hormones, and negatively affects our health and
causes body strain (as mentioned in the article by Woolston, 2018). Other

researchers suggested that the inner urge to engage in media multitasking
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frequently triggers some thought processes as the predictors of the malevolence
caused by the behavior. So if one feels too much ‘dependence’ on a smartphone
(particularly in its absence), the irritability of not having it at any moment may
cause negative effects (Hatchel, Negriff, & Subrahmanyam, 2018). This tendency
which is a result of not being able to check text messages, missed cell phone calls,
unattended personal e-mail and social network message is prevalent mostly
among the ‘I’ generation and the ‘net’ generation people (Rosen, Whaling, Rab,
Carrier, & Cheever, 2013). This phenomenon, which is also known as ‘Fear of
Missing Out’(FoMO) (Przybylski, Murayama, DeHaan, & Gladwell, 2013) is the
root cause of communication load and internet multitasking and is linked with
general unhappiness, and later, may be a source of negative mood and depression
(Morford, 2010; Wortham, 2011). Experience sampling research observed that
media use frequently obstructs other goals in one’s day-to-day life (Hofmann,
Vohs, & Baumeister, 2012). Such goal conflicts and the negative self-conscious
emotions triggered by self-control failure due to media use (Reinecke, Hartmann,
& Eden, 2014) can be other mechanisms which establish a connection between
internet multitasking and increased stress. From the ‘time displacement’ theory it
can be suggested that an increasing number of active tasks in multi-window
multitasking results in the feeling of time passing faster and task enjoyment.
However, there is likely a threshold. Higher number of tasks may exceed one’s
ability to bhandle the tasks and this may lower overall enjoyment
(Chinchanachokchai, Duff, & Sar, 2015; Yang, Xu, & Zhu, 2015). Though
research on internal motives for social media engagement showed that media
multitasking tendency is triggered when one wants to avoid frustrations about the
relationship (Ellison, Steinfield & Lampe, 2007), loneliness (Burke, Marlow &
Lento, 2010), or boredom (Song, Nam & Kim, 2013; Hwang, Kim, & Jeong,
2014; Baumgartner & Sumter, 2017), yet Hatchel, Negriff, and Subrahmanyam,
(2018) observed that media multitasking, in turn, may render them feel lonelier

owing to the detachment from the outer world. Hence, we establish that the
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negative emotions can both be a cause and effect of media multitasking, and we

hypothesize the following:

H3.2: High Media Multitaskers will experience high negative emotions in
everyday life in comparison to Low Media Multitaskers and Moderate Media
Multitaskers.

3.2.3 Arousal: energetic versus tense

Media multitasking and arousal are closely related with each other.
According to McCarthy (2013), multitasking is a mindset which is developed
voluntarily by multitasking activity and is characterized by excessive mental
arousal level and decreased cognitive resources. This was empirically shown in a
study by Yevkelis, Cummings, and Reeves (2014) where researchers found that
the arousal level (measured through skin conductance) of an individual increased
12 seconds before the computer task switching act. This increase in arousal, they
suggested, may be explained through ‘mood management theory’ where
individual selects media to improve their mood state and to maintain their optimal
arousal level. Similarly, Brumby, Toit, Griffin, Jiménez, and Cox, (2014) found
that the arousal level (based on skin conductance difference) of participants
increased every time whenever they were performing sequential media
multitasking. Additionally, Bandodkar and Singh, (2014) suggested that
multitasking is equivalent to a complex situation. Excessive cues and limited time
provided by the multitasking increases the attention of the user, and hence
multitasking serves as a source of stimulation and interest which initiate both
higher energy and arousal in the users. Mark (2015) suggested that, multitasking
is a challenging situation which provides a state of activation and arousal. Other
researchers suggested that media multitasking gives stimulation and increases
arousal. Hence, individuals who are sensation seekers, hyperactive, extrovert and
neurotic, and who face trauma, indulge in high media multitasking behavior
(Chang, 2017; Duff, Yoon, Wang, & Anghelcev, 2014; Jeong & Fishbein, 2007;
(Nooner & Schaefer, 2015; Sanbonmatsu, Strayer, Mederois-Ward, & Watson,
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2013; Szameitat, Saylik, & Parton, 2016). Besides, there are the external factors
such as the size of the screen, task content that aid in increasing the arousal of an
individual (Brasel & Gips, 2011) such that doing multi-screening will elevate the
level of arousal. Other media related theories like mood adjustment theory, self-
regulation theory, limited capacity model of mediated message processing,
activation model of information exposure (Donohew, Palmgreen, & Duncan,
1980; Knobloch, 2003; Lang, 2000) suggested that people always seek for
optimal level of arousal and regulate this arousal through media content and task
demands. Additionally, arousal theory (Chang, 2017) suggests that individuals
tend to negate insufficient or excessive environmental stimulation. By dint of the
dynamic processes like various behavioral activities, human mind approaches an
optimal comfortable level of arousal which may vary from person to person
(Reeve, 1997). Media use favors the tendency of an individual to scale the
optimal level of arousal. For example, high sensation seekers possessing high
optimal level of arousal are inclined to opt for more novel and varied media
content than the low sensation seekers (Chang, 2017). Collectively these studies
suggest that media multitasking behavior and arousal are positively related and
that the different groups of media multitaskers will experience intensity of arousal
differently.

But in all these studies the researchers did not account for the multi-
dimensional nature of arousal and usually defined arousal as a one-dimensional
entity. Arousal is, rather, a multi-faceted construct which may be of several types
such as autonomic, cortical and behavioral (and so on and so forth), that affect
behavior differently (Lacey, 1967; Thayer, 1989). The present thesis attempts to
examine one specific type of arousal i.e. energetic and tense arousal (Thayer,
1989). Utilization of these two levels of arousal is important for two reasons. One,
it does not involve the concept of general activation which has no markers in day-
to-day language. Two, the assumption of pleasantness and unpleasantness is not

applicable to tense and energetic arousal (Schimmack & Grob, 2000).
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3.2.3.1 Energetic arousal

Energetic arousal ranges from energy, vigor to tiredness and sleep and is
associated with gross motor activity. Energetic arousal is also considered to be
positively related to the behavior approach system. Besides, uninterrupted
thoughts about the benefit of rewards sustain the high level of energy in
individuals over time. Further, petty activities of everyday lives like unanticipated
compliment, an engaging conversation, or a pleasant picture can boost up one’s
energetic arousal (Thayer, 1989). It has been suggested that people media
multitask to reap the benefits of enjoyment, social connection and to save time
(Chinchanachokchai, Duff, & Sar, 2015; Kononova & Chiang, 2015; Ledbetter,
Taylor, & Mazer, 2016). Thus, media multitasking activities may generate
energetic arousal in everyday lives. Previous studies in energetic arousal
suggested that there are certain other factors like sleep, diet or physical activity
that may influence state of energy among the individual. For example, Hartmann,
Baekeland, and Zwilling (1972) suggested that short-sleepers were more
energetic than low-sleepers and Hicks and Pellegrini (1977) indicated that short-
sleepers have higher anxiety levels than long-sleepers. In case of studies related to
sleep and media multitasking, researchers suggested that those who ended their
daily activities earlier and went to sleep earlier tended to multitask less the next
day (Mark, Wang & Niiya, 2014). Similarly, other researchers (Mark, Wang,
Niiya, Reich, 2016) suggested that lack of sleep could make people more prone to
distraction and thus more likely to switch focus from their current task at hand.
Hence lower sleep leads to more frequent media multitasking behavior. These
multitasking studies point to the fact that high media multitasking behavior can
lead to high anxiety and lower sleep and hence increases energetic arousal among
High Media Multitaskers.

Another potential example that could relate the association of media
multitasking behavior with energetic arousal comes from the nutrition studies. It
was noticed that if media multitasking makes users feel good, then they adopt
healthy food choices (Kononova, McAlister, & Oh, 2018). Usually eating healthy
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food produces high energetic arousal. On the basis of the review it can be
suggested that in the everyday life high media multitasking participants will have

high energetic arousal.
3.2.3.2 Tense arousal

Tense arousal is associated with tension to tiredness, related with behavior
inhibition system and is associated with high level of stress and the feeling of
fearfulness, anxiety and tension. According to Thayer (1989), distracted attention
may be associated with a person with tense arousal such that her attention
fluctuates rapidly between thoughts. Studies related to media multitasking
revealed that too much of media multitasking often makes people depressed and
anxious (Becker, Alzahabi, & Hopwood, 2013; Rosen, Whaling, Rab, Carrier, &
Cheever, 2013). The increase in mental stress was also seen to be another fallout
of heavy media multitasking (Mark, Wang, & Niiya, 2014). It was also suggested
that when low resources do not match with the requirements of the ongoing
activities, it generates negative arousal among individuals (Thayer, 1989). Hence,
it can be predicted that the High Media Multitaskers will experience high tense
arousal due to distracted attention and over-exhaustion. So, based on the literature

study, the following hypothesis is proposed:

H3.3: Both energetic and tense arousal will increase as media multitasking
activity increases. Therefore, High Media Multitaskers will have higher energetic

and tense arousal as compared to Low and Moderate Media Multitaskers.
3.2.4 Emotional control

The presence of media often acts as a temptation in a working
environment and creates distraction for an individual (Baumgartner & Sumter,
2017; Ward, Duke, Gneezy, & Bos, 2017). The distracted individual may often be
seen to be engaged in media multitasking (Foehr, 2006). The individual difference

among users in terms of ability to regulate one’s behavior and emotion, attention
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pattern, and thought processes in the environment replete with distractions can be
attributed to the difference in ‘self-control’ (DeLisi, 2014). Individuals possessing
high ‘self-control’ display the capacity to postpone gratifications and override
automatic or habitual response tendencies. On the other hand, in several media
related studies, poor self-control was observed to be associated with excessive
media use. For example, it was demonstrated that the amount of time adults spend
on television viewing is negatively associated with self-control (Kubey &
Csikszentmihalyi, 1990). Similarly, in case of the internet users, the extent of the
use of the Internet was seen to have a positive correlation with the deficiencies in
self-regulation (LaRose, Lin, & Eastin, 2003). In case of media multitasking
behavior, researchers suggested that High Media Multitaskers are more easily
distracted and cannot sustain their attention thereby exhibiting poor self-control
and increased media multitasking behavior (Minear, Brasher, McCurdy, Lewis, &
Younggren, 2013). Panek (2014) claims that students who are low in self-control
spend more time using “leisure media”. Similarly, Szumowska, Poptawska-
Boruc, Kus, Osowiecka, and Kramarczyk, (2018) suggested that high levels of
media multitasking frequency were related to more switches between tasks, but
only for the participants low in self-regulation ability. Participants high in self-
regulation were able to refrain from this task-switching tendency. However,
according to Xu, Wang, and David (2016), that deficiency of self-control is
related to media multitasking, is true only in certain situations, but not all the time
(for example synchronous versus asynchronous communication). In another
study, Deursen, Bolle, Hegner, and Kommers (2015) also failed to find any
relationship between self-regulation and smart phone use. This disparity, we
assume, might have originated due to the over-emphasis on identifying the
differences in the behavior control, such as the ability to inhibit inappropriate
behavior and delay gratification, rather than on the emotional control or emotion
regulation ability of the user. Generally, people endeavor to influence the
reception, perception and expression of their emotions instead of acting as passive

viewers of the flow of emotions (Gross & Levenson, 1997). Emotional control or
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emotional regulation is one of the facets of self-control and it is defined as an
individual’s ability to control (experience and expressed) emotions (both positive
and negative). In one recent study (Magen, 2017) it has been demonstrated that
frequent media multitasking behavior is related to lower emotional control. It
means that High Media Multitaskers usually experience inappropriate or
disproportionate emotional responses. This is also evident from the observation
that people media multitask to attain emotional gratifications (Wang & Tchernev,
2012; Zhang & Zhang, 2012) or they choose to multitask whenever they feel
bored or lonely (Tokan, Mattila, & Sihvonen, 2012). Thus, multitasking with
media is a way to vent out excessive emotional experiences. Besides, High Media
Multitaskers are also vulnerable to mood disorders such as anxiety, depression,
stress etc., (Becker, Alzahabi, & Hopwood, 2013; Mark, Wang, & Niiya, 2014)
which, to some extent, is related to their poor emotional coping ability. In short,
High Media Multitaskers will have high positive and high negative emotions due
to poor emotional control that High Media Multitaskers must be possessing and
hence, this course of thought forms our hypothesis:

H3.4: High Media Multitaskers will have lower emotional control than the Low
Media Multitaskers.

3.3 Methodology
3.3.1 Participants

A same sample group of 120 undergraduate students (as mentioned in the
chapter 2) from a reputed institute of technology in India participated in the
study?° voluntarily. The mean age of participants was 20.9 years (Standard
Deviation (SD) = 1.29, within the age range 18-24 years) and 70% of the

participants were males.

The same pool of participants participated in all the questionnaire and experiment based study

throughout the thesis work.
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3.3.2 Measures

The questionnaire for the present study was taken from the previous
studies and was validated with a pilot study. In the pilot study 5 students were
randomly selected from the same institute and were tested with all the
questionnaires that were used in the present study. In the beginning of the study,
media multitasking phenomena and all the other emotional variables were
explained to the students. Afterwards, they completed the questionnaires in a
single sitting individually in the laboratory. They were closely inspected if they
faced any issue with the language of the questionnaires or in comprehending it.
Same students were re-tested again after 10 days with the same set of instruments
to assess the test-retest reliability of the questionnaires. The test-retest reliability
of all the scales in the pilot study was satisfactory and are mentioned separately
during description of each scale. Also no student reported any issue with the
language of the questionnaires. Thus, on the basis of the pilot study, the following

scales were administered in the main study.

3.3.2.1 Media multitasking behavior

This construct was measured by the Media Use Questionnaire (MUQ)
developed by Ophir, Nass, and Wagner (2009). The detailed description of the

questionnaire is mentioned in Chapter 2.
3.3.2.2 Positive and negative emotions

Positive and Negative emotions in the study were measured through
Positive and Negative Affect Scale (PANAS) (Watson, Clark, & Tellegen, 1988).
It comprises two scales, one measuring positive affect, and the other measuring
negative affect. Participants were required to respond to a 20-item questionnaire
(10 items assessing positive affect and 10 items assessing negative affect) using a
five-point scale that ranges from 1 (very slightly or not at all) to 5 (extremely).
The reliability and validity of the PANAS were found to be adequate in both non-
clinical and clinical samples (Crawford & Henry, 2004; Ostir, Smith, Smith, &
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Ottenbacher, 2005). In the pilot study the test-retest reliability for positive affect
was 0.90 (p < 0.05) and that for negative affect was 0.94 (p < 0.05). Cronbach
alpha values for positive and negative affect were 0.76, and 0.72 respectively.

3.3.2.3 Energetic and tense arousal

Energetic and tense arousal was measured through the short form of
Activation—Deactivation Adjective CheckList (AD-ACL) (Thayers, 1989). This
checklist included 20 activation descriptive adjectives and were rated on a four-
point scale (‘definitely feel’, ‘feel slightly’, ‘cannot decide’, and ‘definitely do not
feel”). The test-retest reliability of the scale in the pilot study for energetic arousal
was 0.97 (p < 0.01), for tense arousal it was 0.88 (p < 0.05). Cronbach alpha for
energetic arousal was 0.73 and that for tense arousal was 0.70.

3.3.2.4 Emotional control

Emotional control was measured through Affective Control Scale
(Williams K. , 1992; Williams, Chambless, & Ahrens, 1997) which consists of 42
items. These items measured individuals control of emotions in four categories:
Anxiety (e.g. “once I get nervous, I think that my anxiety get out of my hand”),
depressed mood (e.g., “I am afraid that I might try to hurt myself if I get too
depressed”), strong positive emotion (e.g. “I am afraid that I'll do something
dumb if I get carried away with happiness”), and anger (e.g. “l am afraid that
letting myself feel really angry about something could lead me into an unending
rage”). These items were rated on a seven-point rating scale in which ‘1’ is “very
strongly disagree” and ‘7’ is “very strongly agree” (coding was reversed for
certain items). The high score in the scale indicates poor emotional control. The
test-retest reliability of the scale in the pilot study was 0.95 (p < 0.05) and the
Cronbach alpha was 0.71.
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3.3.3 Procedures

The participants were first provided with the brief of the study and were made
familiarized with the phenomenon of media multitasking. Once they understood
and agreed to participate, a written consent from every participant along with the
details like age, gender, level of education, duration for which they had been
personally possessing and using smart phone or computer (desktop/laptop) or
both?! were obtained. Afterwards, printed instructions for filling up the self-
reported questionnaires were handed over to the participants. Once the
participants read and understood the instructions, they filled up the pen-and- paper
based questionnaires in the single sitting in the laboratory. In all the scales
participants were instructed to report their behavior and feelings considering the
time duration of past one month (beginning on the day of the test). This was done
to minimize any recall-based errors that might originate from different time
period. The questionnaires were presented in the following order MUQ, PANAS,
ACS and AD-ACL. The order of the questionnaires was same for every

participant.
3.4 Results
3.4.1 Media Multitasking Index (MMI)

The detailed description of the calculation of media use hours and MMI of
120 participants are mentioned in Chapter 2. But, to reiterate, the average MMI
for 120 participants was 4.24, and the participants were categorized into 3 groups
viz., Low Media Multitaskers (LMM), Moderate Media Multitaskers (MMM),
and High Media Multitaskers (HMM). The number of participants in each groups
were 33, 54 and 33 respectively (for detailed description, refer Table 4).

2This was a closed end question and consists of 3 options, 1) less than six months, 2) six months

to one year, 3) more than a year.
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3.4.2 The emotional profile of Low, Moderate, and High Media Multitaskers
(LMM, MMM, and HMM)

To create the emotional profiles of low, moderate and high media
multitaskers, a one-way Analysis of Variance (ANOVA) was conducted
separately on all the five variables, positive emotions, negative emotions,
energetic arousal, tense arousal, and emotional control with Low, Moderate, and

High media multitaskers as three levels of independent variables.
3.4.2.1 Positive emotions

A one-way ANOVA was carried out to determine if the positive emotions
was different for different media multitaskers group. Results suggested that there
was no outlier, but the homogeneity of variances was violated, as assessed by
‘Levene’s test of homogeneity of variance’ (p = 0.03). Positive emotions were
statistically significantly different among Low, Moderate and High media
multitaskers, Welch’s F (2, 68.13) = 10.48, p< 0.01. Positive emotions increased
from the LMM (3.49 £ 0.47), to the MMM (3.84 + 0.37) and finally to the HMM
(3.94 + 0.32) group in that order. Games-Howell post-hoc analysis revealed that
the increase of positive emotion from LMM to MMM and LMM to HMM was
statistically significant (p < 0.01). However, the results indicated no significant
difference (p = 0.42) between MMM and HMM group (p < 0.05). Thus,
hypothesis H3.1 which states that HMM will experience higher positive emotions

in everyday lives in comparison to LMM was supported (refer Figure 5).
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Figure 5. Positive emotions experienced by LMM, MMM, and HMM groups. LMM = Low Media
Multitaskers, MMM = Moderate Media Multitaskers, HMM = High Media Multitaskers, MMI =
Media Multitasking Index.

3.4.2.2 Negative emotions

A one-way ANOVA was conducted to determine whether negative
emotions was different for different media multitasking groups (LMM, MMM,
and HMM). There was no outlier in the data, but the homogeneity of variances
was violated, as assessed by ‘Levene’s test of homogeneity of variance’ (p =
0.004). So, we checked Welch’s result and found that negative emotions were
statistically significantly different among Low, Moderate, and High Media
Multitaskers, Welch’s F (2,63.00) = 12.39, p < 0.01. It suggested that negative
emotions increased from the LMM (1.63 + 0.30) to the MMM (1.67 £ 0.29) to the
HMM (2.1 + 0.48) group in that order. Games-Howell post-hoc analysis revealed
that the increase of negative emotion from LMM to HMM and MMM to HMM
was statistically significant (p < 0.01) but there was no significant difference (p <
0.78) in the negative emotions between LMM and MMM group. Thus, the
hypothesis H3.2 which hypothesized that HMM would have high negative
emotions in comparison to both LMM and MMM was supported (Figure 6).
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Figure 6. Negative emotions experienced by LMM, MMM and HMM groups. LMM = Low
Media Multitaskers, MMM = Moderate Media Multitaskers, HMM = High Media Multitaskers,
MMI = Media Multitasking Index.

3.4.2.3 Energetic arousal

A one-way ANOVA was conducted to determine if the energetic arousal
was different for different media multitasking group (LMM, MMM, and HMM).
There was no outlier in the data as assessed by boxplot and there was
homogeneity of variance, as assessed by ‘Levene’s test of homogeneity of
variance’ (p = 0.59). Energetic arousal was statistically significantly different
among different media multitasker groups, F (2, 117) = 7.96, p< 0.01. It suggested
that negative emotions increased from the MMM (2.93 + 0.39) to the LMM (3.00
+ 0.42) to the HMM (3.30 + 0.46) group in that order. Tukey post-hoc analysis
revealed that the increase of energetic arousal from LMM to HMM and MMM to
HMM was statistically significant (p < 0.05), but there was no significant
difference (p = 0.73) in the energetic arousal between LMM and MMM group
(Figure 7).
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Figure 7. Energetic arousal experienced by LMM, MMM, and HMM groups. LMM = Low Media
Multitaskers, MMM = Moderate Media Multitaskers, HMM = High Media Multitaskers, MMI =
Media Multitasking Index.

3.4.2.4 Tense arousal

A one-way ANOVA was conducted to determine if the energetic arousal
was different for different media multitasking groups (LMM, MMM, and HMM).
There was no outlier in the data as assessed by boxplot, and there was
homogeneity of variance, as assessed by Levene’s test of homogeneity of variance
(p = 0.50). Tense arousal was statistically significantly different among different
media multitasker groups, F (2, 117) = 18.62, p< 0.01. It suggested that tense
arousal increased from the LMM (2.17 + 0.36) to the MMM (2.42 + 0.36) to the
HMM (2.71 + 0.41) group in that order. Tukey post hoc analysis revealed that the
increase of energetic arousal from LMM to HMM, LMM to MMM and MMM to
HMM was statistically significant (p < 0.01). Thus, hypothesis H3.3 which
hypothesized that HMM would be higher in both energetic and tense arousal was

supported (Figure 8).
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Figure 8. Tense arousal experienced by LMM, MMM, and HMM groups. LMM = Low Media
Multitaskers, MMM = Moderate Media Multitaskers, HMM = High Media Multitaskers, MMI =
Media Multitasking Index.

3.4.2.5 Emotional control

A one-way ANOVA was conducted to determine if emotional control was
different for different media multitasking groups (LMM, MMM, and HMM).
There was no outlier in the data as assessed by boxplot and there was
homogeneity of variance, as assessed by Levene’s test of homogeneity of variance
(p = 0.61). Emotional control was statistically significantly different among
different groups of media multitaskers, F (2, 117) = 29.44, p< 0.01. It suggested
that the value increased from the LMM (4.12 + 0.18) to the MMM (4.39 £ 0.22)
to the HMM (4.48 £ 0.18) group in that order. Tukey post hoc analysis revealed
that the increase of value from LMM to HMM and LMM to MMM was
statistically significant (p < 0.05) but there was no significant difference (p =
0.73) in the value between MMM and HMM group. Thus, hypothesis H3.4 which
states that HMM will have lower emotional control than LMM was supported
(Figure 9).
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Figure 9. Emotional control experienced by LMM, MMM, and HMM groups. LMM = Low
Media Multitaskers, MMM = Moderate Media Multitaskers, HMM = High Media Multitaskers,
MMI = Media Multitasking Index.

3.5 Discussions

The present thesis examined whether different media multitasking habits
among college students reflect differences in their emotional experiences in
everyday lives. Five basic experiences (positive emotions, negative emotions,
energetic arousal, tense arousal and emotional control) of three groups of media
multitaskers Low, Moderate, and High (LMM, MMM, and HMM) were studied.
As hypothesized, HMM group experienced higher positive and higher negative
emotions in comparison to LMM. It suggests that in everyday life, college
students who media multitask excessively tend to experience high intensity of
both positive and negative emotions. This result can be perceived to have a built-
in contradiction as most of the times increase in positive emotions is signified as
decrease in the negative emotional state. However, there can be two explanations
of this mixed emotional feeling among HMM. First, this mixed emotional feeling

may be the result of the time substitution from a more prioritized work to a less
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prioritized (such as social media) one frequently in a day (in the absence of any
vigilance from the parents, as the sample college students are the hostellers). For
example, at the time of multitasking with media, a person must be feeling good
but afterwards a person may feel bad about ignoring other parts of the work.
Thus, the genesis of a situation called ‘guilty pleasure’ (Panek, 2014) takes
place. Secondly, theories in addiction suggest that initial repetitive use of any
substance may produce pleasurable feelings, but later an individual is motivated
to wuse it primarily to remove negative affect associated with
withdrawal. Similarly, it can be suggested that media multitasking behavior often
results in emotional gratifications and initially it is primarily used to avoid
loneliness, boredom etc. This repetitive behavior generates a cycle where
individuals experience positive affect while doing it, but experience negative
affect (for example anxiety generated) while not doing it. In one such study,
Przybylski, Murayama, DeHaan, and Gladwell, (2013) noted the ambivalent
feelings among individuals with high ‘fear of missing out’ during the Facebook
use. Thus, in everyday lifestyle, HMM display both high positive and high
negative emotions. This result may help in resolving the ambiguities in the
existing studies where some researchers suggest that media multitasking results in
emotional gratifications such as pleasurable feeling, and other suggest that it leads
to emotional disorders such as stress, depression and anxiety.

In the case of tense and energetic arousal, as hypothesized, HMM display
higher arousal in both the cases in comparison to LMM. This result is aligned
with the case of single dimension of arousal where researchers suggest that the
increased level of arousal motivates an individual toward media multitasking
behavior. Now, some theories of emotions suggest that arousal is related with
emotions, and so it can be suggested that there may be two pathways of emotional
experience among HMM in everyday lives. One may be related to high tense
arousal and high negative emotion and the other may be related to high energetic
arousal and high positive emotions. These situations may be tested empirically in

future. Since tense and energetic arousal is based on the bio-psychological model,
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this will also help future researchers to understand the neurological pathway of
arousal related to HMM.

HMM also displayed poor emotional control and reflected high fear of
losing emotional control in comparison to LMM. Since college students in their
free or non-restricted environment has easy access to different digital devices and
also have flexibility in their work schedule, this ease of access to the media
devices may lower their level of emotional control. Also, high fear of losing
emotional control may develop poor emotional regulation strategies among the
HMM and they may experience difficulty in controlling their emotions as a result
self-interruption for multiple media will arise.

Thus, the emotional profile (refer Table 8 and Figure 10) of the HMM
reflected higher valence (positive and negative) and arousal (energetic and tense)
and poorer emotional control in comparison to LMM. However, MMM displayed
a mixed emotional profile. For instance, LMM and MMM did not differ in
negative emotions and energetic arousal albeit they are lower than those of HMM.
MMM and HMM were not statistically different in positive emotions and
emotional control. These observations strengthened the argument that different
groups of media multitaskers differ in their emotional experiences in everyday
life. Since there are very few studies that have analyzed the behavioral
differences of MMM with HMM ad LMM (Murphy, McLauchlan, & Lee, 2017),
this study can be considered to be an important addendum to the existing

literatures.
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Figure 10. Emotional Profile of LMM, MMM, and HMM. LMM = Low Media Multitaskers,
MMM = Moderate Media Multitaskers, HMM = High Media Multitaskers, P.E. = Positive
Emotions, N.E. = Negative Emotions, E.A. = Energetic Arousal, T.A. = Tense Arousal, E.C. =
Emotional Control??

Table 8

Emotional Profile of Media multitaskers (LMM, MMM, and HMM)

LMM MMM HMM
Variables

M (SD) M (SD) M (SD)
Positive Emotion 3.49 (0.47) 3.84 (0.37) 3.94 (0.32)
Negative Emotion 1.63 (0.30) 1.67 (0.29) 2.10 (0.48)
Energetic Arousal 3.00(0.42) 2.93(0.39) 3.30 (0.46)
Tense Arousal 2.17 (0.36) 2.42 (0.36) 2.71(0.41)
Emotional Control 4.12 (0.18) 4.39 (0.22) 4.48 (0.18)

Note. LMM = Low Media Multitaskers, MMM = Moderate Media Multitaskers, HMM = High
Media Multitaskers, M = Mean, SD = Standard Deviation.

22 High score in ‘emotional control’ indicates lower ‘emotional control’.
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Several limitations of the study are worth pointing out. First of all, in
examining the emotional experience of college students in their everyday life we
did not specify the emotional experience of students when they are media
multitasking and when they are not. It is possible that the emotional experience of
the students varies drastically from the one situation to other. The current study
thus averages out their emotional experiences and took the discourse that the
habitual media multitasking behavior effects individuals holistically. Secondly,
experience sampling method or other observation techniques should be used in
future in conjunction of self-report techniques for more robust results. Despite
these limitations, this study contributes to the literature of emotions and media
multitasking by demonstrating the dissimilarities in emotional experiences among
High, Moderate, and Low Media Multitaskers. This may help future researchers
to identify intervention techniques to combat the fallout of too much of media

multitasking behavior on emotional experiences.
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Chapter 4

The Processing of Emotional Stimuli among Media

multitaskers

4.1 Introduction

Studies on media multitasking suggest that the difference in media
multitasking habit can influence the processing of information among the media
multitaskers and there exists several cognitive differences among different groups
of media multitaskers. We can cite the following examples to establish our
observation. According to the study by Ophir, Nass, and Wagner (2009) High
Media Multitaskers (HMM) displayed poorer cognitive control as compared to the
Low Media Multitaskers (LMM) and were found to be more immune to
distractions. The former group was also found to be more impulsive and poorer in
fluid intelligence measures as compared to the latter (Minear, Brasher, McCurdy,
Lewis, and Younggren, 2013). According to Baumgartner, Weeda, Heijden, and
Huizingi (2014), HMM faced cognitive problems in three domains of executive
functions, namely, working memory, shifting, and inhibition, in their everyday
lives. They were found to be suffering from attention deficit and performed
poorly in the everyday goal directed behavior (Magen, 2017). On top of that, they
experienced wider attentional scope (in comparison with the LMM), diminished
working memory and poor long-term memory performance (Uncapher, Thieu, &
Wagner, 2016). There are several such disparities that highlight the cognitive
differences between HMM and LMM. However, in most of the lab experiments
for assessing the cognitive differences, the stimuli involved are usually
neutral/non-emotional in nature. Hence, they lack ecological validity and barely
mimic the real-life situation where stimuli can be both emotional and neutral in

nature.
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Besides, in case of emotional behavior, HMM and LMM show emotional
dissimilarities, too. This can be understood from the study of Becker, Alzahabi,
and Hopwood, (2013) who found that HMM display unique predictor of
depression and social anxiety symptoms. They are more susceptible to mood and
anxiety related difficulties and as shown previously in Chapter 3, they differ from
the LMM in the day-to-day emotional experiences. This implies that since
emotion is closely associated with media multitasking habit, different levels of
media multitaskers will process emotional and/or neutral information differently,
but the extant research data in this area is scant. There are a number of studies
(Cooper, 2013; Zamanzadeh, 2016) which examine the effect of induced emotions
on multitasking performance or employed emotional distracters but there is hardly
any attempt to study the processing of emotional stimuli among different groups
of media multitaskers. To bridge this gap, we aim to focus on understanding the
emotional processing of different groups of media multitaskers viz., LMM,
MMM, and HMM in this chapter which is organized in the following manner: in
the next section, we discuss different types of stimuli which an individual may
encounter. Afterwards, we talk about the processing of the emotional stimuli by
the media multitaskers and give an overview of the studies conducted to
understand it. In the later part of the chapter we discuss details of the studies
separately, tabulate our findings and conclude.

4.2 Stimuli — emotional versus non-emotional

An agency that gives rise to or evokes a psychological or physiological
response from humans is known as stimulus (plural ‘stimuli’). The laboratory-
based research experiments to study psychological processes are often so
designed that they involve stimuli and record an individual’s response time when

stimuli are presented to them. These stimuli can appear in many forms — visual,
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auditory, haptic etc. When presented visually?, there can be two major types of
stimuli: emotional and non-emotional (also known as neutral/anodyne).

Non-emotional/neutral/anodyne stimuli are usually neutral in nature and
consist of neutral words or images like geometric shapes, alphabets etc. On the
other hand, emotional stimuli consist of materials that lead to emotional reactions
(depending on the study, emotional reaction can be elicited either in the discrete
form like happiness and sadness, or dimensionally in the form of valence?* and
arousal ) among the receiver at any level (physiological, subjective and/or
behavioral). Within the visual modality, these emotional stimuli can be further
categorized into two parts: symbolic (e.g. written emotional language, signs or
simple drawings) and non-symbolic. Depending on the experimenters’ purpose,
the latter can be further subdivided into facial and non-facial affective stimuli (can
be called ‘emotional scenes’ like insects, flowers etc). One should keep in mind
that each emotional stimulus has its own affective frame (depending on particular
experiment, it can be on the basis of valence and arousal scale or discrete scale). It
is believed that the processing of emotional and non-emotional/neutral/anodyne
stimuli have a distinctive neural and psychological processes and that emotional
stimuli is highly prioritized and more rapidly analyzed (Brosch, Pourtois, &
Sander, 2010; Carretié, 2014).

4.3 Emotional processing or the processing of emotional stimuli

The significance of emotion lies in the fact that in our mundane life we
attend to and remember events or objects that has emotional intonations. It can be

in the form of positive or negative feelings or of excitement or tenseness. Emotion

23The present thesis is concerned with the visual tasks and hence we are focusing on stimuli

pertaining to visual aspects.
24 Item subjective emotional value ranging from positive to negative

BExcitement or intensity of items that ranges from high to low
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is also an integral part of human relationship, and it influences the human
activities, good or bad, to a great extent. From the socio-psychological
perspective, emotions are the responses to internal and external stimuli which help
one interpret the situation and react accordingly. Emotional processing, also
known as ‘processing of emotional stimuli’ or ‘emotional information processing’
may be defined as the perception and evaluation of emotional stimuli (Kemp,
Silberstein, Armstrong, & Nathan, 2004). It deals with the habitual or wilful
processes that influence the “occurrence, intensity, duration, and expression of
emotions” (Schmahl et al., 2014) during the range of tasks performed. It involves
neural, physiological and psychological processes to perceive, decode and react to
socio-emotional information (Kohler & Martin, 2006; Ochsner, 2008; Pelletier-
Baldelli, Ives, & Mittal, 2015). People differ with regard to how they perceive,
experience, and express emotions. Factors like individual’s affective traits,
affective states and cognitive processing style can produce a difference in the

processing of emotional stimuli (Quarto, 2018; Hamann & Canli, 2004).

4.3.1 Why do media multitaskers differ in the processing of emotional

stimuli?

Media multitaskers differ primarily in the frequency of media multitasking
habits based on which they are usually categorized as HMM, MMM, and LMM.
But on the basis of literature we identify that they may also differ in the ability to

process emotional stimuli and following are the reasons:

e Deficit in cognitive processing: It is demonstrated that HMM differ from
LMM in several cognitive processes like working memory and attention such
that they display poor cognitive processing abilities in laboratory experiments
(Schuur, Baumgartner, Sumte, & Valkenburg, 2015; Uncapher, et al., 2017).
This deficit may hamper the processing abilities of emotional stimuli among
media multitaskers, and they might show poor performance. If media
multitasking compels cognitive control to deteriorate, then the ability to

82



regulate emotions may be affected, leading to obstacles in socio-emotional

functioning.

e Disruption and displacement: Disruption and displacement in the face-to-
face interaction may be the other reason why HMM differ from LMM. Face-
to-face interactions play a crucial role in youths’ healthy socio-emotional
development (Pea et al., 2012). Limited face-to-face interactions may have a
negative influence on socio-emotional functioning because emotions, like any
other behavior, is learned through observing, modelling and imitating other

individuals.

o Differences in the emotional experiences: Differences in the emotional
experiences among HMM and LMM may be one further reason why they
differ in processing of emotional stimuli. Several studies suggested that an
individual with emotional disorder such as depression and anxiety process
emotional stimuli differently (Fisher, et al., 2010; Ladouceur, et al., 2005;
Scibelli, Troncone, Likforman-Sulem, Vinciarelli, & Esposito, 2016; ). Since
HMM are vulnerable to emotional disorders, and often experience mixed
extreme emotions in everyday life, it is possible that they process emotional

stimuli differently.

o Difference in the personality traits: Additionally, HMM and LMM also
differ in their personality traits. HMM are often found to be neurotics,
impulsive and sensation seekers (Chang, 2017; Minear, Brasher, McCurdy,
Lewis, & Younggren, 2013; Wang & Tchernev, 2012). These differences in
traits would further initiate a difference in the processing of emotional stimuli
among HMM and LMM.

4.4 Overview of the studies

The cognitive processing ability of different groups of media multitaskers

is a highly explored arena. The studies often conclude that HMM differ from
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LMM, and MMM in their attention processing abilities, in the working and the
long-term memory and in other cognitive control processes. It is therefore for
these reasons we aimed to examine the emotional processing of media
multitaskers through cognitive? tasks by employing emotional stimuli (e.g., facial
emotional stimuli, emotional words etc.). High frequency of media multitasking
behavior is related with several instances of cognitive irregularities and emotional
disorders like anxiety, depression etc. Also, we analyzed in the previous chapter
that different groups of media multitaskers experience different intensities of
emotional valence and arousal in their everyday lives. Many studies from
different domains like neuroscience, psychology etc. suggested that an
individual’s emotional response is determined by both the cognitive and affective
information processing system (Gray, Braver, & Raichle, 2002; Ochsner &
Phelps, 2007; Phelps, 2006). Taking these factors into account we believe that
employing cognitive tasks with emotional stimuli will elucidate their emotional
processing behavior. These tasks were inspired from the Oxford Emotional Test
Battery (Plvital® Oxford Emotional Test Battery) that has been validated in
clinical trials and had been reliably used in several studies related to anxiety,
depression and cognitive disorders. Additionally, all these tasks were reliably and
separately used in several emotional processing studies as well. As in the media
multitasking literature we do not have any standardized paradigm to study
emotional processing among HMM, MMM, and LMM, so the Oxford Emotional
Test Battery served as the guiding protocol for our studies. However, we did not
use the original test battery?’, but adopted the tasks with modifications? in the
presentation, number of trials involved and created and used our own versions of

emotional stimuli. Emotional stimuli involved in the tasks were facial stimuli and

26 Cognitive task employing emotional stimuli can also be called as affective/emotional task

2’As we have already conducted pilot studies on some of the tasks before we came across this
battery

28 Modifications were done by the experimental needs and considering studies that independently
work on that particular task.
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self-referential emotional words. There were in total five tasks involved in the
study which evaluated the attention to emotional stimuli, perception and
interpretation of social cues and memory for self-referential emotional

information. The tasks were as follows:

1. Facial Dot Probe Task: It evaluated attention of the HMM, MMM, and LMM
towards emotional stimuli (positive versus negative) by measuring their reaction
time. Two emotional faces (one neutral and other one is positive or negative)
presented horizontally were shown for a brief period of time and were replaced by
a dot. Participants had to quickly press the designated key?® to identify whether
the dot was on the right side or on the left side. Differences in the reaction time
towards emotional and neutral stimuli reflected the attentional bias of the HMM,
MMM, and LMM.

2. Facial Emotional Recognition Task: This task examined the ability of the
HMM, MMM, and LMM to perceive and interpret static facial expressions of
male and female individuals whose faces are, in one case, familiar faces and, in
another case, unfamiliar to the participants. Additionally, in each case, facial
expressions also differed equally in ‘racial’ variables (which are called ‘in-group’
and ‘out-group’ facial stimuli). The procedure involved the presentation of
emotional face (out of five emotional faces viz. high® positive, low positive,
neutral, high negative and low negative) on the screen for few seconds and then
the participants were required to identify the correct expression by pressing the
designated key. Reaction times and errors were calculated to analyze the

recognition ability of social cues among media multitaskers.

3. Emotional Categorization Task: It assessed how quickly different groups of

media multitaskers attend to the self-referential emotional stimuli (positive and

2%0n the keyboard

%High and low indicates the arousal intensity of those stimuli
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negative words). Positive and negative words were presented to them on a screen
one by one, and they had to quickly respond whether they would ‘like’ or ‘dislike’
to be called by that descriptor by pressing the designated key®!. The differences in

reaction time measured their attention towards affective information.

4. Emotional Recall Task: This task tested the incidental encoding of self-
referential emotional words and was a surprise free recall task. Participants were
asked to recall the words that were shown to them in the Emotional
Categorization Task within two minutes time duration. The relative recall of

positive versus negative words measure the emotional bias in memory.

5. Emotional Recognition Memory Task: This task assessed the recognition
memory of HMM, MMM, and LMM for self-referential emotional words that
were shown in the Emotional Categorization Task. Emotional words along with
the distracters were presented and participants were asked to state whether that
word were earlier presented in the emotional categorization task or not. Correct
recognition and correct rejection of the positive versus negative words were

recorded and analyzed.

This is all about the preliminary discussions concerning this chapter
dealing with the processing of emotional stimuli among media multitaskers.
Emotional processing related to attention, memorization and perception of
emotional stimuli are different for different levels of media multitaskers and in the
forthcoming discussions, which give the detailed account of the studies, these
three aspects will be treated separately under the names Study 4A, Study 4B and
Study 4C. Each of the studies will contain rationale, statement of research
problem, hypotheses and the results. Having said so, we conclude the introductory
discussion and proceed towards more elaborate description of the studies

conducted.

310n the keyboard
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Subchapter 4A
Study 4A: Media multitaskers and Attentional Bias

towards Emotional Stimuli

4A.1 Introduction

The present study aims to investigate attentional bias of HMM, MMM,
and LMM towards emotional stimuli. Previous studies (Cain & Mitroff, 2011;
Lin, 2009; Ophir, Nass, & Wagner, 2009; Uncapher, Thieu, & Wagner, 2016)
suggested that the media multitasking habits lead to broader and shallow focus of
attention. For instance, according to the ‘scattered attention hypothesis’ (Schuur,
Baumgartner, Sumte, & Valkenburg, 2015) excessive media multitasking
behavior affect an individual’s ability to focus attention on one particular task and
it is usually scattered around various sources of information. In one such major
experimental study (Ophir, Nass, & Wagner, 2009), researchers used a ‘filtering
task” where two consecutive arrays of rectangles (red and blue in color) were
shown to the participants, and they were asked to indicate whether there was any
shift in the red rectangle’s positions (in presence of the distractor blue rectangle
which they were supposed to neglect). Results demonstrated that HMM divided
their attention homogeneously among all the informational sources which
might/might not be related to the main task, and yielded more to the distractions
than the MMM and the LMM. In brief, HMM showed a ‘breadth-biased’ behavior
while processing which simply implies the tendency to treat all the stimuli in a
similar manner.

In another study, Cain and Mitroff (2011) looked into the breadth-biased
attention of media multitaskers with the aid of the additional-singleton task. In
this task the participants were asked to report which symbol (+ or -) was inside a
circle (one of the shape singleton). All the shapes were green in color in the first
half of the trial, and in the other half of the trials the color coding of the stimuli

were divided between green and red. There were two task conditions —
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‘sometimes’ and ‘never’. Appearance of the condition ‘sometimes’ was
accompanied by the target circle being a color singleton, but it was not so when
the condition ‘never’ appeared. Participants with varied ability to utilize past
knowledge or instructions in allocating attentions were seen to perform differently
in two conditions. Results revealed that the attentional filter of the HMM is wider
than the LMM and this filter is not influenced by the instructions.

Lui and Wong (2012) using the ‘pip and pop paradigm’ found that broader
attentional style of HMM helped them integrate multi-sensory information. In the
said paradigm, the participants were supposed to find out the target line in
presence of 47 distractor lines. All these lines were of various orientations and of
varied color (red and green) appeared at temporal intervals of 50, 100 and 150 ms.
There were four blocks in the experiment, and in two blocks the target line was
usually accompanied by an auditory tone (called ‘pip’) whenever it changes color
(referred to as ‘pop’). Participants were not informed about this association.
Results suggested that HMM performed worse than LMM in the visual search
task, but their performance improved whenever target line was accompanied by
an auditory tone. This suggested that HMM had a breadth biased attention which
helps them integrating multi-sensory information.

To sum up the results of the studies, HMM were found to be attending to
all the information with equal attentional weightage and performed poorly in the
tasks which demanded selective attention. However, all these findings emerged
from the laboratory-based studies which employed neutral stimuli like geometric
shapes, color etc. In day to day life, human beings are surrounded by stimuli
which can both be emotional and non-emotional in nature. The general consensus
is that the emotional stimuli are highly prioritized and can modulate the selective
attention process (Attar & Muller, 2012) . In a meta-analytic study on neural and
behavioral studies, researchers (Carretié, 2014) found that attention is biased
towards emotional distractors. However, no such study exists which can
definitively decide whether the HMM selectively attend to (neutral or emotional)

stimuli or not. There are, however, some behavioral studies (Wang & Tchernev,
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2012; Zhang & Zhang, 2012) which depicted that emotional gratification is one of
the objectives of media multitasking behavior. Also, neuroscience studies (Loh &
Kanai, 2014) indicated that excessive media multitasking behavior is linked with
the areas of the brain associated with emotional processing. Besides, from Chapter
3 we analyzed that there exist group differences in several emotional variables of
HMM, MMM, and LMM in their everyday lives suggesting different emotional
orientation among HMM. Research (Yiend, 2010) on emotion and attention
suggested that an individual’s emotional state and the emotional quality of the
stimulus both interact to initiate the process of selective attention. Since the
emotional state and needs of HMM are different from those of LMM and MMM,
it can be speculated that HMM will have different attentional processes for

emotional and non-emotional stimuli.
4A.2 Attentional bias: positive versus negative emotional stimuli

Attention towards emotion, in the simplest form, can be split into positive
and negative attentional bias. Research suggested that attention towards emotional
stimuli is usually based on individual’s affective state or trait characteristics.
There are two perspectives to explain the specific emotional bias. First, according
to the ‘mood congruent hypothesis’ (Bower, 1981), individuals tend to remember
and focus attention towards those stimuli that are congruent with their current
mood/emotional state. If a person experiences negative emotion all the time, then
he/she tends to focus on the negative stimuli. This perspective is most commonly
explored in sample vulnerable to psychopathological disorders such as depression,
and anxiety. Contrary to the first, the second perspective is related to the mood
incongruent information processing that is based on the mood-regulatory function.
This approach is hedonistic and always aims for amplifying positive state and
eliminating negative ones. It considers that individuals tend to focus on the
objects or stimuli incongruent with their prevailing mood so as to optimize their
current mood/emotional state. So, if an individual is sad, he/she will tend to

search for the positive emotion stimuli to improve his/her mood.
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In the media related studies, the second perspective is highly prevalent.
According to the ‘mood management theory’ (Reinecke, 2017), individuals
actively seek for and select media to manage their affective state, specifically to
intensify and prolong positive emotion and alleviate negative one. With reference
to the different groups of media multitaskers, it was found that the relationship
between emotions and excessive media multitasking habit is a complex and
inconclusive one. For example, some researchers suggested that HMM are
positively related with the emotional disorders like anxiety, depression and stress
(Becker, Alzahabi, & Hopwood, 2013; Mark, Wang, & Niiya, 2014). They
viewed that this happens due to multiple demands on the brain that makes it to
release stress hormones which cause anxiety. Also, the addiction of media
prompts user to juggle with different media to prevent the feeling of ‘fear of
missing out’ (Przybylski, Murayama, DeHaan, & Gladwell, 2013). Some others
(Song, Nam, Lim, & Kim, 2013; Tokan, Mattila, & Sihvonen, 2012) claimed that
to avoid loneliness and boredom people frequently indulge themselves in media
multitasking behavior. Contrarily, there are studies which found that positive
emotions like pleasure, excitement appear among individuals when they media
multitask (Wang & Tchernev, 2012; Zhang & Zhang, 2012). This implies that
media act as mood regulators, and hence HMM tend to avoid negative stimuli and
prefer the positive ones. Based on the literature review we propose the following
hypothesis:

H4A.1: HMM will show a preference towards emotional stimuli, such that they
will be biased towards positive stimuli and tend to be disassociated from negative

stimuli.

To study the attentional bias among HMM, MMM, and LMM, we used the
emotional dot probe task (using facial expression as an emotional stimuli). This
task is highly popular to measure attentional bias and has been reliably used in
several studies related to emotional disorders, substance addiction etc. (Bullock &
Bonanno, 2013; Chan, Ho, Law, & Pau, 2013; Rooijen, Ploeger, & Kret, 2017). In
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this task two stimuli, one neutral and one emotional (positive or negative), were
shown for a brief period of time (on the computer screen) followed by a dot probe
that replaces one of the stimuli. Participants’ task was to respond to a probe (by
pressing the designated key on the keyboard) at the earliest. Attentional bias was
measured by calculating and comparing the reaction time to the neutral and
emotional stimuli. Hence in this task, neutral and emotional stimuli compete for
participants’ attention and we aimed to know whether HMM focus upon all the
stimuli in a similar way or they show preferences toward emotional stimuli. We
also endeavored to understand what kind of valence specific attentional bias they
display toward facial emotional stimuli.

So, here we complete the preliminary discussion about the background of
the Study 4A. In the next section we discuss the methodology of the study in
detail. In Section 4 the findings of the study are presented. Section 5 contains the

outlook we can derive from the study, and then we conclude in Section 6.
4A.3 Methodology
4A3.1 Participants

A total of 120 undergraduate students from a reputed institute of
technology in India participated in the study®? voluntarily. The mean age of
participants was 20.9 years (Standard Deviation (SD) = 1.29, within the age range
18-24 years) and 70% of the participants were males.

4A3.2 Materials

Since the same participants were involved in all the studies discussed in
this thesis, the record of their media multitasking behavior, their emotional states,
personality etc. was already documented and analyzed in Chapters 2 and 3. In this

32The same pool of participants participated in all the questionnaire and experiment based study

throughout the thesis work.
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particular study, we analyzed their performance in the ‘emotional dot probe task’

and hence we will discuss the material pertaining only to the task.
4A.3.2.1 Emotional dot probe task

The task was conducted on a 15-inch HP laptop. OpenSesame (Mathot,
Schreij, & Theeuwes, 2012) software was used for the presentation of stimuli,
which were the human facial expressions and for the recording of responses. We
used photographs of the Indian and the non-Indian actors and actresses
manifesting different emotional expressions: positive, neutral and negative. All
the images had a uniform dimension of 150 x 175 pixel and were black and white
in color. In the initial construction of set of stimuli, we selected 120 photographs
in total (10 Indian actors, 10 Indian actresses, 10 non-Indian actors, 10 non-Indian
actresses each one of whom showed three emotional expressions: positive,
negative and neutral). We used the Indian movie database (Setty, et al., 2013) for
the Indian faces and Google images for the non-Indian faces. Primarily, the entire
set of facial images was shown to 10 undergraduate students independently for the
emotional ratings of the photographs. The raters had to rate each photograph on a
9-point rating valence and an arousal scale®. Finally, 48 photographs (4 Indian
actors, 4 Indian actress, 4 non-Indian actor, 4 non-Indian actress each showing
three emotional expressions: positive, negative and neutral) were selected for the
main study and another 12 photographs were selected for practice trials. In all the
three facial pairs, positive-neutral, negative-neutral and neutral-neutral, we used
the same faces so that the stimuli differ only in the emotional expression and not
in the faces. Interclass correlation co-efficient (ICC) was calculated to measure
the rating consistency among the raters. Raters in this study had ICC score of 0.94

3In case of valence scale rating less than 4 is negative, between 4-6 is neutral and more than 6 is
positive. Similarly in case of arousal scale, rating less than 4 is low intensity, between 4-6 is

neutral and more than 6 is high intensity.
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on arousal scale and 0.96 on valence scale which is considered to be a good rater
agreement (Koo & Li, 2016).

4A.3.3 Procedures

Participants were seated before a laptop screen where the instructions for
the task were presented to them. The task consisted of 16 practice trials and 160
experimental trials. Face location, probe location, and male/female faces were all
counter-balanced. Each trial had the following sequence: 1) a fixation cross was
shown in the middle of the screen for 500 ms. 2) a pair of faces (it can be any of
these pairs: positive-neutral, negative-neutral, neutral-neutral) were then
presented on the screen horizontally for 500 ms. 3) after the disappearance of the
facial images, a small dot appeared on either side of the facial image. The dot
remained there until the participants pressed ‘p’ if a dot replaced right side of the
image or pressed ‘q’ if the dot replaced left side of the image. Refer Figure 11.
Participants were instructed to press the key as accurately and as quickly as
possible. At the end of the task participants were asked to rate their familiarity
with the faces 3%on a 5-point rating scale®.

34Familiarity question was-“How familiar were you with the facial images shown to you in the

task?”

% Rating scale ranges from: ‘not at all familiar’, ‘slightly familiar’, ‘somewhat familiar’,

‘moderately familiar’, ‘extremely familiar’
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4A.4 Results

94

Figure 11. Emotional dot probe task procedure A. Congruent Trial, B. Incongruent Trial, C.
Neutral Trial

SPSS 20 software was used for the data analysis. At first, we checked
whether there were any differences in the participant’s familiarity scale for the
facial stimuli. For that, a one-way ANOVA was separately conducted for Indian
and non-Indian facial stimuli for HMM, MMM, and LMM. Results suggested no
significant difference among HMM, MMM, and LMM on the familiarity scale of
the Indian (F (2, 117) = 0.77, p = 0.46) and non-Indian facial stimuli (F (2, 117) =




0.68, p = 0.51). This suggested that the facial stimuli were equally familiar for all

the participants.
4A.4.1 Data reduction and analysis

Response time and correct/incorrect responses were recorded for each
participant. Before analyzing the final data, we eliminated the data of certain
trials. There were two reasons for the elimination, 1) if a trial consisted of errors,
reaction time was not included in the calculation of mean reaction time, and 2)
trials with reaction time less than 100 ms and more than 1000 ms were not
included in the final analyses. As a result, 2.5% (approximately) data were
eliminated®. Data analysis for the emotional dot probe task relied entirely on
response time for correct responses. After the elimination of certain data, mean
response time was calculated for all the participants and they were grouped in
their respective media multitasking groups®: LMM, MMM, and HMM (refer
Table 9).

%There was no group difference in the data elimination in all the three groups.
37As calculated previously in Chapter 2
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Table 9

Mean Response Time (RT) for identifying probes appearing on different facial pairs among LMM,
MMM, and HMM

Face pair
Neutral- Positive-Neutral pair Negative-Neutral pair
Neutral pair

Baseline Positive Neutral Negative Neutral
M (SD) M (SD) M (SD) M (SD) M (SD)
LMM 213.11 213.42 213.93 212.43 213.72
(3.50) (6.37) (4.80) (7.63) (4.42)
MMM 213.23 212.85 213.72 212.68 213.49
(3.08) (3.51) (4.81) (9.95) (4.84)
HMM 213.12 209.67 213.55 214.89 212.15
(2.99) (2.97) (4.22) (3.05) (4.16)

Note. M = Mean, SD = Standard Deviation, LMM = Low media multitaskers, MMM = Moderate

media multitaskers, HMM = High media multitaskers

4A.4.2 Attentional bias scoring

Attentional Bias Scoring (BS) was calculated by the following formula
(adapted from Cooper & Langton, 2006):

BS = PN-PE,

where PN is the mean Response Time (RT) for the probe that appeared in the
location of the neutral face, and PE is the mean RT for the probe that appeared in
the location of the emotional face. Positive value indicates that attention is biased
towards emotional face (vigilance) whereas negative value reflects that attention
is biased towards neutral face (avoidance for emotional face). Attentional bias
score was calculated for positive and negative emotional pairs separately. The

bias scores for the current study is presented in Table 10.
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Table 10

Attentional Bias Score for Positive and Negative Emotional Stimuli for LMM, MMM, and HMM

Face pair
Neutral-Neutral Positive-Neutral Pair Negative-Neutral Pair
Pair

Baseline Positive Neutral Negative Neutral

M (SD) M (SD) M (SD) M (SD) M (SD)

213.11 213.42 213.93 212.43 213.72

LMM (3.50) (6.37) (4.80) (7.63) (4.42)
BS=0.51 BS=1.29

213.23 212.85 213.72 212.68 213.49

MMM (3.08) (3.51) (4.81) (9.95) (4.84)
BS =0.87 BS=1.11

213.12 209.67 213.55 214.89 212.15

HMM (2.99) (2.97) (4.22) (3.05) (4.16)
BS =3.88 BS=-2.74

Note. M = Mean, SD = Standard Deviation, LMM = Low media multitaskers, MMM = Moderate

media multitaskers, HMM = High media multitaskers
4A.4.3 Hypothesis testing

Hypothesis H4A.1 was tested by analyzing attentional bias separately for

both positive and negative stimuli.
4A.4.3.1 Attentional bias towards positive emotional face

All the three groups LMM, MMM, and HMM reflect attentional bias
towards positive face in comparison to neutral face (refer Table 10) but the
positive attentional bias was much higher in HMM as compared to both LMM
and MMM. We conducted one-way ANOVA to determine whether the group

differences were significant or not. The one-way ANOVA revealed a significant
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group difference, Welsch’s F* (2, 68.30) = 4.62, p = 0.01 (p <0.05). Post-hoc
comparison using Games-Howell test found that the mean bias score for HMM
differ significantly with the MMM and LMM group (p< 0.05). However, the
mean bias score did not significantly differ between LMM and MMM. Further,
we compared mean RT of probe occurring in the location of positive face
(congruent condition) and mean RT of probe occurring in the neutral face
(incongruent condition) in a positive-neutral pair with mean RT of neutral-neutral
pair in all the three groups—LMM, MMM, and HMM separately to determine
whether this attentional bias is due to the mechanism of facilitating attention
towards the positive emotional face, inhibition towards neutral faces or both.
According to Cooper and Langton, (2006) if the mean RT of the probe location
would be smaller than the mean RT of neutral-neutral pair, then it indicates
facilitation of attention towards that location. On the contrary, if mean RT would
be higher than the mean RT of neutral-neutral pair it indicates inhibition or
avoidance from that location.

For the HMM group, the baseline mean RT was 213.12 ms. In case of
positive-neutral emotional pair, mean RT to probe appearing in the positive
emotional faces was 209.67 ms which was significantly faster than the baseline
213.12 ms, t(64) = - 4.702, p < 0.005. The probe that appeared at the neutral
emotional face had mean RT 213.55 ms which was not significantly different
from baseline RT (p = 0.64). For LMM qgroup, the mean RT for positive and
neutral faces was not different from the baseline mean RT (p = 0.80, p = 0.83).
Similarly, in case of MMM, the mean RT for positive and neutral face was similar
to the mean RT at the baseline level (p = 0.55, p = 0.54). Overall this implies,
HMM facilitated attention towards positive faces when paired with neutral faces
while for LMM and MMM no such evidence of bias was found either towards

positive or towards neutral face.

38The assumption of homogeneity of variance was violated as assessed by Levene’s test for

equality of variances (p = 0.04).
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4A.4.3.2 Attentional bias towards negative emotional face

BS of LMM (BS= 1.29) and MMM (BS = 1.11) suggested that both the
groups are biased towards negative emotional face. Results of the t-test showed
that there was no significant difference in the bias score of LMM and MMM
group, t (85) = 0.2, p = 0.84.

In case of HMM (BS = -2.74), BS demonstrated that the group is biased
towards neutral face when it is paired with negative face.

Comparing the mean RT for the negative-neutral pair with the mean RT of
neutral-neutral pair in all the three groups (LMM, MMM, and HMM) separately
we found that HMM displayed inhibited attention towards probe appearing at the
negative emotional faces, t (64) = 2.37, p = 0.02, p < 0.05, whereas there was no
facilitation or inhibition towards neutral faces (p = 0.28). In the case of LMM and
MMM, no evidence was observed for facilitation/inhibition towards probe
appearing at negative face (LMM: p = 0.65; MMM: p = 0.70) or neutral face
(LMM: p = 0.54; MMM, p = 0.74) when comparing it with the baseline (neutral-
neutral pair mean RT).

Thus, the hypothesis H4A.1 which said that HMM would show a positive
bias and tend to be disassociated with negative stimuli, is supported. This suggests
that HMM does not give equal attention to all the stimuli but show preference
towards emotional stimuli which in the present study were the human emotional

faces.
4A.5 Discussions

The present study aimed to understand the selective attention or attentional
bias toward emotional or non-emotional human facial stimuli among different
groups of Media multitaskers (HMM, MMM, and LMM) with the help of
“emotional dot probe task”. The results suggested that when positive and neutral
faces were shown simultaneously, all the three groups HMM, MMM, and LMM
reflect “positive bias” such that they pay quicker attention towards positive faces

than neutral ones. However, HMM were statistically significantly much faster in
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paying attention towards positive faces in comparison to LMM and MMM.
Further, on comparing with the baseline trials (neutral-neutral pairing) it was
confirmed that HMM were more vigilant towards positive faces which was not
the case for LMM and MMM. Besides, when neutral faces were paired with
negative faces, HMM were found to pay quick attention towards neutral faces and
were avoiding negative facial stimuli. On the contrary, both LMM and MMM
were fast in directing their attention towards negative faces over neutral ones.
Overall, results suggest that HMM orient their attention towards positive stimuli
and they choose to avoid negative stimuli when presented with neutral stimuli.
This supports our hypothesis H4A.1 and is consistent with the mood management
theory where it is suggested that media often function as a regulation of one’s
mood and emotions and is directed towards attaining positive emotion and
avoiding negative one. Thus, in case of media multitasking behavior, different
media may either act as positive emotional stimuli or they may induce positive
emotions among the users and therefore get attended several times in comparison
to stimuli those are either negative in nature or do not have an emotional appeal.
The results are also consistent with the growing consensus that the gratification of
emotional needs is the prime motivations for media multitasking behavior (Song,
Nam, Lim, & Kim, 2013; Tokan, Mattila, & Sihvonen, 2012, Wang & Tchernev,
2012). Hence, this suggests that in spite of breadth bias style of focussing, HMM
are found to be biased towards emotional stimuli. Also, from the results it can be
said that HMM attend to positive and negative emotional stimuli differently from
those of LMM and MMM.

The results, thus produced, can have both positive and negative
implications. As far as the positive consequences are concerned, results can be
used in alleviating the problem of distraction among HMM by incorporating
positive stimuli in the primary task. But the tendency to look for positive stimuli
and to avoid negative stimuli altogether can have negative consequences in real

life situations. One such case was examined by Greenfield (2010) who viewed

100



that excessive dependence on technology for communication and maintaining
relationship reduces empathy among college students.

This study has certain limitations. First, the facial emotional stimuli that
were used in the study were familiar popular faces and could have elicited
individual’s personal approach/avoidance behavior towards them irrespective of
the emotional state displayed on the faces. Second, there are group differences in
HMM, MMM, and LMM in several emotional and personality variables which we
could not control in the study. However, when viewed from another angle these
differences among them may be an additional reason suggesting that attentional
bias towards emotional stimuli would be different among them. Third, a
difference in the presentation time of the facial emotional stimuli could produce
different result. This we reserve for future work®®.

Despite certain limitations, the present study contributes to the literature of
media multitasking behavior and attention by demonstrating that HMM have an
attentional bias towards emotional stimuli and that the researchers should
incorporate both emotional and neutral stimuli to study the attentional processes

of different groups of media multitaskers.

3%Most probably facial emotional stimuli presentation time should be taken less than 500 ms as we

received nearly similar results in both the 1000 ms (pilot study) and 500 ms (main study) studies.
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Subchapter 4B

Study 4B: Facial Emotion Recognition Ability of

Media multitaskers

4B.1 Introduction

The locus of our discussion indicates that understanding emotional
processing of different levels of media multitaskers has many facets. After
discussing one of them, the processing of emotional stimuli, in Study 4A, we now
study the ability of the media multitaskers to recognize facial emotional stimuli.
The capability of recognizing emotions on the faces, which emerge either
naturally (like in a conversation) or in visual media, is an essential skill for social
interaction. They are the essential aspects of social cognition for they help
interpreting the intentions and emotional states of other people. The perception of
changes due to facial movements plays a central role in social communication
because misinterpretations due to impaired facial emotion recognition ability are
likely to result in the impairment of social relationship and interaction (Sheaffer,
Golden, & Averett, 2009).

Emotion recognition is defined as the ability to precisely infer the
emotional state of others from their facial emotional expressions. It is a multi-
layered process that involves interaction of emotion, cognition and behavioral
adaptation. Thus, for recognizing facial emotional stimuli, we have to first attend
the stimuli, identify the emotions using stored information in the memory and
then label it according to the individual culture and context. An increase in
interaction with people often improves this ability. However, any
deficit/dysregulation pertaining to individuals' emotion and cognitive process may
influence their ability to recognize emotions (Berg, et al., 2016; Hunter, Buckner,
& Schmidt, 2009; Jarros, et al., 2012).
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Lately, with the advancement of media and technology, researchers have
found several changes in the way people communicate socially. They observed
that people have been spending increasing amount of time using media devices
and that individual screen time has considerably increased over the past decade
(Kononova, 2013; Pea, et al., 2012; Rideout, Foehr, & Roberts, 2010). The
troubles with all these new media are that they are the facilitators of the habit of
multitasking. Every time we receive a message, or a notification, it stimulates the
secretion of dopamine which instigates reward-motivated behavior (Holznagel,
2018). This random occurrence of reinforcement creates a compulsion loop by
which we repeatedly indulge in the task of media multitasking like checking
phone or looking at the Facebook posts etc. However, the spurt of this behavior
comes with a price. People with excessive media multitasking behavior develop a
fear of losing information or cannot control the cravings for media activities
(Przybylski, Murayama, DeHaan, & Gladwell, 2013). As a consequence, they
repeatedly check media devices and this makes them always on constant guard for
checking any new media information that emerges. Since people displaying such
behavior can be seen as immersed into a sea of media, they can suffer from
fatigue and exhaustion that can have heavy toll on their emotions, health and well-
being. For instance, in a study on 8-12 years old girls, researchers (Pea, et al.,
2012) found that media multitasking is negatively associated with socio-
emotional outcomes like positive feelings, social success, feeling of normalcy etc.
Further, studies suggested that HMM are vulnerable to affective disorders like
depression, anxiety, stress, etc. in comparison to LMM (Becker, Alzahabi, &
Hopwood, 2013; Mark, Wang, & Niiya, 2014).

4B.1.1 Media multitaskers and face-to-face communication

Given the understanding that heavy media multitasking may take hold of
one’s health, emotions and overall well-being, another relevant question to ask is
whether it has its foot-prints in his/her communication habits, too. Without much

element of surprise, it has been observed that the mode of communication of the
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HMM has thoroughly changed in a sense that they prefer new communication
media instead of the face-to-face interaction (Brown, 2017; Subrahmanyam &
Greenfield, 2008). The examples are many, such as, a) for interpersonal
communication they prefer short messages or instant messages or phone call b)
for communal communication they choose the social media like Twitter,
Facebook, etc c) for important calls they are preferring video calls through Skype.

According to the cues-filtered out theory (Walther & Parks, 2002),
communications that are mediated via computer or other digital platforms usually
lack social, physical or non-verbal cues and often result in impersonal
communication. Not only that, some people intentionally look at their mobile
screens to avoid ‘unnecessary interaction” (Nakamura, 2015). Even in the face-to-
face conversation, individuals are not focusing on a person, rather, they are into
the midst of several other activities. Since face-to-face interaction is essential for
learning several non-verbal cues like eye contact and gesture, any displacement in
this act can put an individual vulnerable towards poor interpersonal skill. For
instance, in an experimental study by Sherman, Michikyan, and Greenfield
(2013), it was shown that the bonding and affiliative cues were weaker among
friends who indulged mostly in text-based communication in comparison to facial
contact. Hence, insufficient practice of observing non-verbal cues like facial
expressions can alter the way individuals perceive emotions of others and of
him/herself (Nakamura, 2015).

This can be evident even in the case of media multitasking where
disruption and displacement of face-to-face communication with the increasing
multitasking habits may reduce one’s ability to focus on emotions and other non-
verbal cues (like eye contacts) and result in a decreased sensitivity to emotional
cues. This observation was supported in a study (Pea, et al., 2012) with 8-12
years old girls where it was found that media multitasking behavior is negatively
related to face-to-face interaction and socio-emotional outcomes. According to
Nass (as mentioned in “Reclaiming Conversation- The power of talk in a digital

age” by Turkle, 2015), due to insufficient face-to-face “practice in observing and
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experiencing true emotions” young people of the Twitter era are suffering from
“emotion atrophy”. Like any other human behavior, emotion is also a learned
behavior, and if a child grew up with screen, he/she would not get enough
exposure for social interaction or learning social skills and falls prey to poor
emotion recognition ability or can be identified as ‘virtually autistic’ (Waugh,
2017). Recently, researchers from the University of Sunshine Coast, Queensland,
Australia (Hinchliffe, 2017) found that among the Australian young sample,
excessive social media use like Facebook, Twitter resulted in poor emotion
recognition ability and fewer social skills. Similarly, poor facial emotion
recognition was observed among users who excessively indulged in video games
(Kirsh & Mounts, 2007) or among internet addicted individuals (Chen, Poon, &
Cheng, 2017; Ge, Zhong, & Luo, 2017).

Looking at the perils of frequent media use habits and reduced face-to-
face interaction, researchers conducted a natural experiment on teenagers to study
whether frequent media use affect emotion recognition ability and whether,
placing teenagers in a media free environment would improve their emotion
recognition ability (Uhlsa, et al., 2014). Research suggested that staying away
from electronic gadgets for five days improved the emotional recognition ability
among students in comparison to their peer group who continuously stayed in the
same media environment during that time. This indeed indicates that excessive
media multitasking habit makes an individual vulnerable to emotional recognition
deficit.

4B.1.2 Media multitaskers and cognitive control

Other than the disruption in face-to-face contact and emotional
dysregulation, studies suggested that HMM are also found to be the deficit in
cognitive processes in areas related to attention, memory, etc. It was found that
HMM have breadth biased focus of attention and they have relatively limited
memory capacity in comparison to LMM (Lin, 2009; Minear, Brasher, McCurdy,
Lewis, & Younggren, 2013; Ophir, Nass, & Wagner, 2009; Uncapher, Thieu, &
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Wagner, 2016). Since facial emotion recognition process involves both attention
and memory processes, deficiency in either of these can produce poor recognition
ability. Also, in a neuroimaging study (Loh & Kanai, 2014), it was found that
individuals with frequent media multitasking habits have smaller ACC volumes.
This is linked with the cognitive control and emotional processing area and hence
they suspected that HMM might be less disposed in emotional and motivational
regulation. It is also suggested that cognitive deficit produce poor goal directed
behavior or poor executive control. This may result in diminished facial emotion

recognition. Based on the above discussion, we propose the following hypothesis:

H4B.1: Since HMM are deficit in cognitive processes, have emotional
dysregulation and poor face-to-face interaction, it is hypothesized that HMM will
have poor facial emotional recognition ability.

Initial attention towards emotional stimuli plays an important role in
emotion recognition. In the previous study (Study 4A), we analyzed that HMM
are more attentive towards positive facial stimuli and avoid the negative ones.
This suggests that the interaction process of the HMM is such that they choose to
have limited exposure towards negative facial stimuli. As a result of the above

observations, we forward the following hypothesis:

H4B.2: HMM will make more errors in identifying negative facial emotional
stimuli in comparison to LMM and MMM.

4B.1.3 Facial emotion recognition: ‘in-group’ versus ‘out-group’ emotional

facial stimuli

Research suggested that a difference in the cultural backdrop of the facial
stimuli is another factor that may influence the facial emotion recognition ability
(Meissner & Brigham, 2001). Several studies reported significant difference in
emotion recognition ability depending on whether the facial stimuli appeared
from within or outside one’s cultural milieu (Shioiri, Someya, Helmeste, & Tang,

1999; Kaspar, 2016; Liedtke, Kohl, Kret, & Koelkebeck, 2018). Participants were
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seen to be more accurate at identifying emotions from the faces belonging to their
own cultural group. This phenomenon related to emotion recognition is known as
‘own-group/in-group’ bias and according to the dialect or familiarity model
(Elfenbein, Beaupre, Levesque, & Hess, 2007) it occurs because people are less
likely to interact with ‘out-group’ members, and they are less familiar with subtle
cultural differences in the expression and interpretation of emotion. As a result,
they are less accurate in identifying ‘out-group’ facial expressions. However, in a
gender related study (Lovén, Rehnman, & Herlitz, 2008) it was observed that
under the phenomenon of ‘divided attention’ this ‘own-group’ bias (female
recognizing female faces) does not exist. Researchers opined that under divided
attention, recognition memory of the individual decreases and hence this ‘own-
group’ bias ceases to exist.

Since excessive media multitasking habits lead to breadth bias attention
and poor face-to-face interaction, it may therefore be the case that HMM will not
give full attention to the facial stimuli and hence will make errors. However, the
LMM may be more accurate in identifying emotions within their own race, but
not necessarily those of different races. Hence, we hypothesize the following

which, to our knowledge, has not been tested by any other studies so far:

H4B.3: HMM will have no specific emotion recognition deficit in ‘in-group’
versus ‘out-group’ facial emotional stimuli but, LMM will be more accurate in

recognizing ‘in-group’ facial emotional stimuli.
4B.2 Methodology
4B.2.1 Participants

120 undergraduate students from a reputed institute of technology in India

voluntarily participated in the study*®. Age of the participants, 70% of whom were

40The same pool of participants participated in all the questionnaire and experiment based studies

throughout the thesis work.
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males, ranged between 18 to 24 years (Mean age was 20.9 years, Standard
Deviation (SD) = 1.29).

4B.2.2 Materials

Owing to the fact that the same participants took part in all the studies, we
already had the record of their media multitasking behavior, personality,
emotional states from the previously conducted experiments. Therefore, in this
section we will only discuss the material pertaining to the ‘emotional facial

recognition task’.
4B.2.2.1 Facial Emotion Recognition Task

The task was administered via a 15-inch Dell laptop. Presentation of task
stimuli and recording of responses were done through the OpenSesame (Mathot,
Schreij, & Theeuwes, 2012) software.

Task Stimuli

Digital photographs of the Indian and the non-Indian actors and actresses
manifesting five different emotional expressions and intensities*': high positive,
low positive, neutral, low negative and high negative were utilized. The size (150

x 175 pixel) and color (black and white) of the photographs were kept uniform.

Stimuli preparation

“lEmotional Expressions were Positive, Negative and Neutral while intensity was split into high
and low. High and low in facial expression was differentiated from open and closed mouth variant.
So, high positive expression would be a laughing expression, low positive — smiling expression.
Similarly, examples for high negative — angry with open mouth expression and low negative —

a sad and closed mouth expression.
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Initially, 200 photographs*? were selected from the Indian movie database
(Setty, 2013) and from the Google images for the Indian and non-Indian face
respectively. These photographs were then shown to 10 different participants
(undergraduate students) from the same institute for the ‘emotional rating task’. In
this task, participants were shown each photograph on a computer screen (no time
constraint) and they had to rate them on a paper based nine-point-rating valence
and arousal scale®®. After averaging ratings of each photograph, we finally
selected 120 photographs (6 Indian actors, 6 Indian actresses, 6 non-Indian actors,
6 non-Indian actresses, each showing 5 emotional expressions: high positive, low
positive, neutral, low negative, high negative) for the main study. For average
ratings of these photographs please refer to Table 11. In addition to these, we had

also selected 20 more photographs for practice trials.

Table 11

Average valence and arousal ratings of photographs in high positive, low positive, neutral, low
negative and high negative categories

Average Ratings

Emotions Avrousal Valence
High Positive 8.09 7.98
Low Positive 2.05 7.83

Neutral 5.08 4.93
Low Negative 2.00 2.23
High Negative 8.03 217

4210 Indian actors, 10 Indian actresses, 10 non-Indian actors, 10 non-Indian actresses, each
displaying 5 emotional expressions: high positive, low positive, neutral, low negative and high
negative.

43In case of the valence scale rating, less than 4 is negative, between 4-6 is neutral and more than 6
is positive. Similarly, in case of arousal scale, rating less than 4 is relaxed/low intensity, between
4-6 is neutral and more than 6 is excited/high intensity.
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To examine how consistently the 10 raters agree with each other, we
calculated the Intraclass Correlation Co-efficient (ICC). ICC score of the 10 raters
for the valence scale was 0.94, whereas for the arousal scale it was 0.92. These
scores represent a good agreement among the raters (Koo & Li, 2016).

4B.2.3 Procedures

Before the commencement of the task, instructions and practice trials were
presented to the participants. Once the participants understood the task, they
proceeded with the main task. The main task comprised of 120 experimental trials

each of which comprised the following steps (Figure 12):

e A fixation cross “+” was presented for 500 ms at the center of the screen.

e Then the emotional facial stimuli (high positive, low positive, neutral, low
negative, high negative — any one) were presented for 400 ms.

e Five emotional labels (high positive, low positive, neutral, low negative, high

negative) were then presented on the screen till the response was made.

The participants were asked to press the numerical key (numbers from 1 to
5) associated with the particular label that represents emotional expression of the
presented stimuli. There was no time constraint on the participants, but they were
instructed to respond as accurately and as quickly as possible. Once they finished
the task, they were asked to rate how familiar they were with the emotional facial
stimuli on a paper based five-point rating scale* for both the Indian and the non-

Indian facial stimuli.

“4Rating scale ranges from: Not at all familiar, slightly familiar, somewhat familiar, moderately

familiar, extremely familiar.
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Figure 12. Procedure of ‘Facial emotion recognition task’ with familiarized facial emotional

stimuli.

4B.3 Results

Data analysis was done using the SPSS 20 software. With the help of the
MMI score (calculated in Chapter 2), participants were divided into three groups,
namely, HMM, MMM and LMM. A one-way ANOVA was initially conducted on
the familiarity ratings on facial emotional stimuli*®® given by the HMM, MMM,
and LMM. No significant difference was observed among HMM, MMM, and

4% 1t was done to be sure that the result is not biased due to the differences in

familiarity/unfamiliarity facial stimuli among three groups.
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LMM on the familiarity scale of the Indian (F (2, 117) = 1.44, p = 0.24) and the
Non-Indian (F (2, 117) = 0.35, p = 0.71) facial stimuli. Hence, all the participants
were equally familiar with the faces of the emotional stimuli (refer to Table 12 for
familiarity ratings of the Indian and the non-Indian facial stimuli for LMM,
MMM, and HMM)

Table 12

Familiarity ratings of Indian and non-Indian facial stimuli for LMM, MMM, and HMM

Indian Facial Non-Indian Facial
Media Multitaskers Stimuli Stimuli
M (SD) M (SD)
LMM 4.42 (0.50) 4.12 (0.70)
MMM 4.61 (0.49) 4.04 (0.55)
HMM 4.55 (0.51) 4.15 (0.80)

Note. LMM = Low Media Multitaskers, MMM = Moderate Media Multitaskers, HMM =
High Media Multitaskers, M = Mean, SD = Standard Deviation

4B.3.1 Data reduction and analysis

During the course of the experiment, the response time (RT) and the
accuracy of the participants were recorded. RTs greater than 2000 ms and less

than 50 ms in any trial were omitted from the final analysis.
4B.3.1.1 Emotion recognition accuracy of LMM, MMM, and HMM

For every correct recognition of emotion, a score of 1 was given and

accordingly accuracy was calculated for all the participants (see Table 13).
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Table 13

Emotion recognition accuracy among LMM, MMM, HMM

Media Accuracy Score  Accuracy
Multitaskers M (SD) Percentage
(%)
LMM 113.30 (2.17) 94.42
MMM 112.80 (2.14) 94
HMM 112.82 (1.59) 94.02

Note. LMM = Low Media Multitaskers, MMM = Moderate Media Multitaskers,
HMM = High Media Multitaskers, M = Mean, SD = Standard Deviation.

A one-way ANOVA was conducted on LMM, MMM, and HMM with
accuracy as the dependent variable and no significant difference in the emotion
recognition accuracy among LMM, MMM, and HMM (F (2, 117) = 0.73, p =
0.48) was found. Further, a separate one-way ANOVA was conducted for each
emotional expression and intensity with media multitaskers group as the
independent variable and accuracy as the dependent variable. Results suggested
that there was no significant difference among HMM, MMM, and LMM in
recognizing any of the five emotional expressions — neutral (p = 0.17), low
positive (p = 0.97), high positive (p = 0.40), low negative (p = 0.79), high
negative (p = 0.27).

4B.3.1.2 Emotion recognition response time of LMM, MMM, and HMM

A one-way ANOVA was conducted with media multitaskers group as the
independent variable and response time as the dependent variable. Results
suggested that there was no significant difference in the response time among
HMM, MMM, and LMM group (F (2, 117) = 0.11, p = 0.89). Further, a separate
one-way ANOVA for each emotional expression was also conducted with media

multitaskers groups as the independent variables and response time as the
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dependent variable. Again, results suggested no significant difference among the
MMT groups in any of the five emotional expression - neutral (p = 0.25), low
positive (p = 0.98), high positive (p = 0.09), low negative (p = 0.52), high
negative (p = 0.14).

Thus, from the above results it can be said that there was no significant
difference among HMM, MMM, and LMM in facial emotion recognition task and
also there was no specific emotional recognition deficit either. Thus, both
hypotheses H4B.1 (which states that HMM will have poor facial emotional
recognition ability) and H4B.2 (which suggest that HMM will make more errors
in identifying negative facial emotional stimuli in comparison to LMM and
MMM) are rejected.

To examine hypothesis H4B.3, we conducted paired t-test separately on
HMM, MMM, and LMM with accuracy as dependent variable and ‘in-group’ and
‘out-group’ as two within group independent variables.

For LMM, results suggested that there was a significant difference in the

accuracy in the ‘in-group’ and ‘out-group’ facial stimuli, t(32) = 6.63, p < 0.01
such that LMM were more accurate in identifying the ‘in-group’ stimuli (M =
57.76, SD = 1.30) than the ‘out-group’ stimuli ( M = 55.55, SD = 1.58).
Similarly, for MMM, paired t-test suggested a significant difference among ‘in-
group’ and ‘out-group’ stimuli, t (53) = 3.40, p <0.01, such that HMM were more
accurate in identifying ‘in-group’ stimuli (M = 57.00, SD = 1.29) than ‘out-group’
stimuli (M =55.80, SD = 2.00).

However, for HMM, paired t-test suggested no significant difference
among ‘in-group’ (M = 56.70, SD = 1.07) and ‘out-group’ stimuli (M = 56.12, SD
=1.24),t(32) = 1.95, p = 0.06.

Hence, hypothesis H4B.3 which suggested that HMM will have no

specific emotion recognition deficit in ‘in-group’ versus ‘out-group’ is accepted.
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4B.4 Discussions

The present study aimed to understand the facial emotion recognition
ability among LMM, MMM, and HMM. We hypothesized that HMM would
perform poorly in comparison to LMM and MMM, especially while recognizing
negative emotions. However, our results did not provide any support for this
hypothesis. We believe that this may be partly due to the reason that our facial
stimuli used in the task were of popular faces which were familiar to all the
participants and according to Bruce and Young (1986), individuals process
familiar and unfamiliar faces differently. Studies suggested that we can even
identify emotions of familiar faces from the facial stimuli even if the image
quality is poor. Therefore, due to familiarity and frequent exposure of these faces
to the participants results can be influenced. Hence, we decided to conduct a

follow-up study with unfamiliar facial stimuli.
4B.5 Follow up study

The set-up of this study was completely similar to that of the previous part

of Study 4B except the inclusion of new facial emotional stimuli.
4B.5.1 Preparation of stimuli

The stimuli for this task was again split into ‘in-group’ and ‘out-group’
stimuli. For ‘out-group’ stimuli, we used the static facial stimuli from Amsterdam
dynamic facial expression set (Van der Schalk, Hawk, Fischer, & Doosje, 2011).
The advantage of using this database was that it had all the five different intensity
facial images of models (males and females). Besides, all the models were within
the age group of 18-30 years (it has an advantage as research says that age of the
facial stimuli can also influence the recognition ability of participants). From the
database we initially selected 100 photographs and converted them into black and

white ones with dimension 150 x 175 pixel.
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For ‘in-group’ stimuli (Indian models (young Indian students)) we created
a set of facial stimuli by taking five different emotional intensity photographs of
20 students (age group 18-30 years old). These photographs were of the
dimension 150 x 175 pixel and were black and white in color. All these 200
photographs were then shown to 10 undergraduate students for ratings on valence
and arousal scale. For average ratings of these photographs please refer to Table

14. Another 20 photographs were selected for practice trials.

Table 14

Average valence and arousal ratings of photographs in high positive, low positive,
neutral, low negative and high negative categories

Average Ratings

Emotions Arousal Valence

(M) (M)

High Positive 7.90 7.85
Low Positive 2.32 7.72
Neutral 4.40 4.68

Low Negative 2.44 2.56
High Negative 7.65 2.35

Note. M = Mean

To examine how consistently 10 raters agree with each other, we
calculated the Intraclass Correlation Co-efficient (ICC). ICC score of the 10 raters
for the valence scale was 0.93, whereas for the arousal scale it was 0.88. The

scores represent a good agreement among the raters (Koo & Li, 2016).
4B.5.2 Results

Data was analyzed using SPSS version 20. With the help of the MMI
score (measured in Chapter 2), participants were divided into three groups,

namely, HMM, MMM, and LMM. A one-way ANOVA was initially conducted
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on the familiarity ratings of facial emotional stimuli*® provided by HMM, MMM,
and LMM. No significant difference was observed among HMM, MMM, and
LMM on the familiarity scale of the Indian (F (2, 117) = 0.60, p = 0.55) and the
non-Indian (F (2, 117) = 1.18, p = 0.31) facial stimuli. Hence, all the participants
were equally unfamiliar with the faces of the emotional stimuli (refer to Table 15
for familiarity ratings of Indian and non-Indian facial stimuli for LMM, MMM,
HMM).

Table 15

Familiarity ratings of Indian and Non-Indian facial stimuli for LMM, MMM, and HMM

Media Multitaskers Indian Facial Stimuli Non-Indian Facial Stimuli
M (SD) M (SD)
LMM 1.39 (0.50) 1.06 (0.24)
MMM 1.50 (0.50) 1.02 (0.14)
HMM 1.52 (0.51) 1.09 (0.29)

Note. LMM = Low media multitaskers, MMM = Moderate media multitaskers, HMM = High
media multitaskers, M = Mean, SD = Standard Deviation.

4B.5.2.1 Data reduction and analysis

Participants’ response time (RT) and accuracy were recorded. RT greater

than 2000 ms and less than 50 ms in any trial was omitted from the final analysis.
4B.5.2.2 Emotion recognition accuracy of LMM, MMM, and HMM

For every correct recognition of emotion, a score of 1 was given and

accordingly accuracy was calculated for all the participants (see Table 16)

4% 1t was done to be sure that the result is not biased due to the differences in

familiarity/unfamiliarity facial stimuli among three groups.
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Table 16

Emotion recognition accuracy among LMM, MMM, and HMM

Media Multitaskers Accuracy Score  Accuracy
M (SD) Percentage
(%)
LMM 112.24 (1.94) 93.53
MMM 111.94 (2.97) 93.28
HMM 110.03 (1.90) 91.69

Note. LMM = Low media multitaskers, MMM = Moderate media multitaskers,
HMM = High media multitaskers, M = Mean, SD = Standard Deviation.

A one-way ANOVA was conducted on LMM, MMM, and HMM with accuracy
as the dependent variable and a significant difference in the emotion recognition
accuracy among LMM, MMM, and HMM (F (2, 117) = 8.32, p < 0.005) was
found.

Further, a separate one-way ANOVA was conducted for each emotional
expression and intensity with media multitaskers group as the independent
variable and accuracy as the dependent variable. Results suggested that there was
a significant difference among HMM, MMM, and LMM in emotion recognition
in two out of the five emotional expressions — neutral and low negative intensity.
In case of neutral emotion (F (2,117) = 13.63, p< 0.005), Tukey post hoc analysis
revealed that LMM (M = 20.03, SD = 1.47) were significantly better than HMM
(M = 18.45, SD = 1.52) in recognizing emotions of neutral faces. However, there
was no difference between MMM (M = 20.17, SD = 1.63) and LMM or HMM. In
case of low negative emotion (F (2,117) = 3.43, p < 0.05), Tukey Post Hoc
analysis revealed that LMM (M = 20.90, SD = 1.35) were significantly better than
HMM (M = 20.06, SD = 1.46) in recognizing emotions of neutral faces. However,
there was no difference in MMM (M = 20.76, SD = 1.47) with LMM or HMM.
There was no significant difference among HMM, MMM, and LMM in emotion
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recognition in other three emotional expression low positive (p = 0.16), high

positive (p = 0.56), high negative (p = 0.35).
4B.5.2.3 Emotion recognition response time of LMM, MMM, and HMM

A one-way ANOVA was conducted with media multitaskers group as the
independent variable and response time as the dependent variable. Results
suggested that there was a significant difference in the response time among
HMM, MMM, and LMM group (F (2, 117) = 256.03, p < 0.005). Tukey post hoc
analysis revealed that HMM (M = 21007.48, SD = 111.22) showed longer
response time in comparison to LMM (M = 20441.85, SD = 87.96) and MMM (M
=20720.24, SD = 103.06) in identifying facial emotion recognition.

Thus, from the above discussion, it can be said that HMM performed
significantly worse in case of facial emotion recognition task in comparison to
MMM and LMM especially in identifying the neutral and low negative emotional
expressions. Thus, the hypotheses H4B.1 and 4B.2 are accepted.

To test hypothesis H4B.3, we conducted paired t-test separately on HMM,
MMM, and LMM with accuracy as dependent variable and ‘in-group’ and ‘out-
group’ as two within group independent variables.

For LMM, result suggested that there was a significant difference in the
accuracy in ‘in-group’ and ‘out-group’ facial stimuli, t(32) = 10.13, p < 0.005
such that LMM were more accurate in identifying ‘in-group’ stimuli (M = 57.70,
SD = 1.24) than ‘out-group’ stimuli (M = 54.55, SD = 1.39).

Similarly, for MMM, paired t-test suggested a significant difference
among ‘in-group’ and ‘out-group’ stimuli, t (53) = 6.37, p < 0.005, such that
HMM were more accurate in identifying ‘in-group’ stimuli (M = 57.05, SD =
1.27) than ‘out-group’ stimuli (M = 54.89, SD = 2.44).

However, for HMM, paired t-test suggested no significant difference
among ‘in-group’ (M = 55.21, SD = 1.19) and ‘out-group’ stimuli (M = 54.88, SD
=1.19),t(32) =1.25,p=0.22

Hence, hypothesis H4B.3 is accepted.
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4B.6 Discussions

The aim of our study was two-fold: first, assessing the emotion
recognition ability of LMM, MMM as well as HMM, and to assess whether there
was any valence or intensity specific deficit; and second, to examine whether
there was any ‘in-group’ bias in emotion recognition ability among LMM, MMM,
and HMM.

Interesting results emerged when we replaced the familiar facial stimuli
with the unfamiliar ones in the second part of the study. It was observed that
LMM have significantly better emotion recognition ability in comparison to
HMM when emotional stimuli were presented for a brief period of time. Further,
HMM were found to make more errors in identifying neutral and low intensity of
negative facial emotional stimuli. This result is analogous to our emotional
attentional bias study where we observed that HMM usually pay more attention to
positive facial stimuli in comparison to negative ones. The positive attentional
bias may be one such factor that might have helped HMM identifying positive
emotional stimuli and limit identifying low intensity negative emotion. Further,
from Chapter 2 we already know that our sample HMM group have higher
multitasking habits during face-to-face interaction in comparison to LMM and
MMM. This may be an additional hindrance that might have limited their ability
to recognize emotional stimuli when presented for a shorter duration. The
implications of these results are alarming because consciously or unconsciously,
HMM are learning to avoid negative emotional states instead of facing it. As a
result, they could not decode negative or neutral emotions of anonymous people
which may result in poor social interaction and relationship. The consolation is,
with the known or familiar faces no such recognition deficit was observed among
HMM.

Additionally, in both the experiments one common thing we observed is
that HMM did not display any ‘in-group’ bias during emotion recognition task,
and made equal numbers of errors when the Indian and the non-Indian facial
stimuli were presented. This was not the case for LMM and MMM group who
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took the advantage of ‘in-group’ favoritism and made less errors in identifying
emotions from the Indian facial stimuli as compared to the non-Indian ones. This
finding is consistent with other studies which suggested that divided attention or
poor attention allocation during encoding stage usually mitigate ‘in-group’ bias
(Young, Bernstein, & Hugenberg, 2010; Zhou, Pu, Young, & Tse, 2014).
However, our results should be taken with caution as the facial stimuli we
prepared for the task were not the standardized ones. Future research endeavors in
this direction should involve more standardized emotional stimuli. The futures
studies may also involve dynamic facial stimuli which, some researchers (Torro,

2013) found, are superior to the static ones used in the present study.
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Subchapter 4C

Study 4C: The Processing of Self-referential

Emotional Stimuli by Media multitaskers

4C.1 Introduction

In the previous studies 4A and 4B we have analyzed that HMM have
markedly more attention towards the positive visual emotional stimuli than
LMM and HMM, and they have poor emotion recognition ability of
unfamiliar facial emotional stimuli. This aspect of studying emotional stimuli
pertains to non self-referential emotional stimuli.

In this study, we aim to examine how LMM, MMM, and HMM
process emotional stimuli when it is related to self*’. Self-referential emotion
refers to the process of assessing emotional stimuli related to one self or one’s
personal experience.

It was argued that the ‘self-reference’ attached to any stimulus plays a
big role in the processing and regulation of emotions (Herbert, Pauli, &
Herbert, 2011). People process the self-referential emotional stimuli
preferentially quicker than other stimuli thereby allowing for goal directed
behavior (Zhou, et al., 2017). This behavior persists even when an individual
is in a sleepy state (Blume, et al., 2017). Thus, the way we identify, categorize
and store positive and negative information surrounding us depends to a great
extent on our self-reference attached to it.

Studies on the processing of self-referential emotional information
suggested that people usually display bias towards positive information such
that they tend to identify and categorize positive information about themselves

more quickly than negative information (Allison, Messick, & Goethals, 1989;

#"There are various ways we can present self-referential emotional stimuli to a participant and
study the processing of those stimuli. Emotional stimuli exhibited in the present Study 4C,

however, are semantic in nature. The stimuli appear in the form of the self-referential words.
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Messick, Bloom, Boldizar, & Samuelson, 1985; Watson, Dritschel, Jentzsch,
& Obonsawin, 2008). According to Mezulis, Abramson, Hyde, and Hankin,
(2004) it occurs because individuals attribute positive information or outcomes
with their stable and global personality traits and negative information are
perceived as unassociated with their personality characteristics.

However, in certain cases like affective or personality disorders or
while being in temporarily negative emotional state, individuals often entail
negative biased processing (Denny & Hunt, 1992; Winter, 2016). The reason
is, they pay the maximum attention to or ruminate over that self-referential
emotional information which are mostly negative in nature (congruent with
his/her emotional state) (Watson, Dritschel, Jentzsch, & Obonsawin, 2008).

With the arrival of the new media this consciousness about the self has
increased manifold (Fox & Rooney, 2015). The social media activities have
largely been dedicated to creating illusive rose-colored glass images of the
lives of the users. People are taking utmost interest in checking the ‘likes’ (on
the Facebook, for example), in posting on the social media or in capturing
‘selfies’ (Sorokowski, et al., 2015). These different media entice individuals to
repeatedly check different media platforms to get some positive and rewarding
comments about oneself which eventually lead to excessive media
multitasking behavior. Media multitasking is also escalated due to the fear of
missing out any self-referential information (Przybylski, Murayama, DeHaan,
& Gladwell, 2013). These observations prompt us to ask the following
question: when habitual media multitaskers are exposed to myriad of
emotional information from several media (can be at different times or at the
same time) specifically related to ‘selves’ do they show any bias towards
positive or negative information?

In order to explore this question, we rely on a widely used self-
referential task (Bentley, Greenaway, & Haslam, 2017; Symons & Johnson,
1997). In this task participants were shown some words (which are
categorized into — ‘likeable’ and ‘positive’ words, and ‘dislikeable’ and
‘negative’ words), and were asked whether they would ‘like/dislike’ if

described by those words.
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Since, HMM are found to be associated with the narcissistic tendency
(over admiration for the self) (Lee, Murphy, & Andrew, 2018) and show
positive bias towards non-self-emotional stimuli, we hypothesize that HMM
will show positive bias for self-referential emotional stimuli as well. This

translates into the following:

H4C.1: HMM will take less time in liking positive words over negative words
in comparison to LMM and HMM

4C.2 Media multitaskers and memory for self-referential emotional words

Research suggests that excessive media multitasking habit usually
reduce the ability of brain to store new information. In an empirical study by
Uncapher, Thieu, and Wagner, (2016) researchers found four important
findings with respect to the memory of HMM. First, HMM displayed a deficit
in working memory capacity in comparison to LMM. They suggested that it is
the inability of HMM to encode or maintain information in working memory
that resulted in poor task performance. Second, this working memory deficit
was not confined only to task related stimuli like rectangles but was extended
to common objects (like bird, aeroplane etc.) that we encounter in daily lives.
Third, researchers found that this memory deficit was manifested in long term
memory as well such that HMM displayed worse performance in comparison
to LMM when the former were asked to recall previously shown target
information. Fourth, they observed that this working and long-term memory
deficit in HMM was found even during single tasking condition. However,
this study is limited with respect to the stimuli that have been employed in the
task. The stimuli involved were non-emotional and non self-related.

In the current study we have used self-referential emotional stimuli.
The advantages of self-referential words are that they have mnemonic
properties and that information is more deeply and elaborately encoded and
stored when it is related to self (Klein, Loftus, & Burton, 1989). Even though
HMM were found to have poor memory, yet with the availability of
mnemonic cues maybe the performance would have been otherwise. The

availability of the cues may be one of the reasons why other researchers

125



(Minear, Brasher, McCurdy, Lewis, & Younggren, 2013) did not find working
memory deficit among HMM. Besides, researchers suggested that there are
several types of memory and that individual process information differently.
Thus, HMM may be poor in working and in long term memory but not so in
other types of memories like the autobiographical one. Hence, we aim to
examine whether there is any deficit in memory performance related to self-

reference emotional words among HMM in comparison to LMM and MMM.
4C.3 Retrieving information: recognition versus recall

When an individual retrieves information from the memory it can be
done by two ways — free recall and recognition. The difference between the
two lies in the number of cues that aids in retrieving information. In free
recall, the number of cues available to retrieve any information is less in
comparison to recognition. Hence during free recall, the amount of workload
is higher and individual performance tends to be poorer than that in the
recognition task. Since HMM have a breadth bias attention, they may focus on
all the stimuli, and as a result, when a cue comes in front of them, they may
perform better in the recognition task than in the recall task. In everyday lives
we use both recall and recognition procedure and even their combination to
retrieve information, and hence it seems rational to use both the recall and
recognition task to understand media multitaskers’ performance in retrieving
the self-referential emotional words. From the above discussions, we

hypothesize,

H4C.2: HMM will perform poorly in free recall task in comparison to LMM
and MMM and they will recall more positive words in comparison to negative

words.

H4C.3: There will not be any significant variation in the recognition of the
self-referential emotional words among HMM, MMM and LMM. However,

HMM will recognize more positive words than negative one.
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4C.4 Methodology
4C.4.1 Participants

The same sample*® that consisted of 120 undergraduate students from a
reputed institute of technology in India participated in the study voluntarily.
They were in the age range of 18 to 24 years (Mean (M) age was 20.9 years,
Standard Deviation (SD) = 1.29) and 70% of them were males.

4C.4.2 Materials

The current study comprises of three tasks: Emotional Categorization,
Emotional Recall and Emotional Recognition. In all the three tasks emotional

words were used as task stimuli.
4C.4.2.1 Construction of task stimuli

A set of 100 positive and negative personality words were prepared for
the task. Two steps were followed in the selection of the words, 1) words were
first selected from the list of affective English words developed by Warriner,
Kuperman, and Brysbaert, (2013). In this list researchers provided the valence,
arousal and dominance ratings of nearly 14000 English words. We selected
those personality related words whose valence ratings were above 6 (in 9-
point rating scale) and below 4 (in 9-point rating scale) and categorized them
as positive words and negative words respectively. 2) Next, we checked the
likeableness value of each selected words from the ‘Anderson list of
likeableness ratings (1968)’. We categorized words whose value were greater
than 300 as the ‘the most-desirable’ or ‘likeable’ words. Whereas, words
whose ratings were less than 300 were identified as ‘the least-desirable’ or
‘dislikeable’ words. Our final criteria for selection was — words whose
valence rating was equal to or greater than 6 and likeableness rating was

greater than 300 were categorized as positive/likable words. Words whose

“8The same pool of participants participated in all the questionnaire and experiment-based
study throughout the thesis work.
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valence rating was less than 4 and likeableness rating was less than 300 were
classified as negative/dislikable words.

As a result, we got 50 positive (mean (M) valence = 7.21, mean (M)
likeableness = 480.76) and 50 negative (mean (M) valence = 2.56, mean (M)
Likeableness = 25.68) words (for list of words see Appendix D.1).

For emotional categorization task we took 25 positive and 25 negative
words from our prepared list and for emotional recognition task we took all
the 100 words (50 positive and 50 negative).

Emotional categorization and emotional recognition tasks were
administered through a 15-inch HP laptop. Presentation of task stimuli and
recording of responses was done through OpenSesame (Mathét, Schreij, &
Theeuwes, 2012) software. Emotional recall task was a pen-paper based one.

4C.4.3 Procedures

Once participants were comfortably seated in front of the laptop
screen, emotional categorization task was given. Initially, instructions were
provided to them and then the main trial started. 50 positive and negative self-
referent personality words were displayed on the screen one by one (with no
time constraint) and participants were instructed to express whether they
would °‘like’ or ‘dislike’ if described by those words by pressing the
designated key (‘I’ for like and ‘d’ for dislike) as quickly as possible.
Participants’ response time and correct categorization score*® were recorded.
After a gap of 15-20 minutes® participants were given emotional recall task.
They were asked to recall and write on the sheet of paper as many words as
possible from the emotional categorization task within 2 minutes. The number
of correct emotional words recalled was recorded.

After 15-20 minutes of emotional recall task, participants performed

emotional recognition task. It was a computerized task and 100 emotional

49 Correct categorisation score is 1 when the participants ‘like’ the ‘positive/likable’ words

or‘dislike’ the ‘negative/dislikable’ words.

0During this period participants were indulged in other experimental task.
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words were presented on the screen one by one. Out of 100 words, 50 words
were from the emotional categorization task and other 50 words were
distractor words. Participants’ task was to identify words that were present in
the emotional categorization task by pressing the key ‘1’ for “Yes’ and ‘2’ for
‘No’. Correct recognition and correct rejection scores were recorded along

with response time.
The order of the 3 tasks was same for all the participants.
4C.5 Results
SPSS 20 was used for statistical analysis.
4C.5.1 Emotional Categorization Task

A one-way ANOVA was conducted on media multitaskers group with
correct categorization® score as a dependent variable. Results suggested that
there was no significant difference between HMM, MMM, and LMM, F (2,
117) = 1.38, p = 0.26 in categorization score.

A two-way ANOVA (3 X 2) was conducted to check whether there is
any significant difference in the media multitaskers group (LMM, MMM,
HMM) and valence (positive, negative) on correct categorization score.
Results suggested that there is no significant interaction effect observed
between Media multitaskers group and valence, F (2, 234) = 1.67, p = 0.19,
partial n? = 0.014. Also, there is no significant main effect observed for media
multitaskers group, F (2, 234) = 1.34, p = 0.26, partial 12 = 0.011 and valence,
F (1, 234) = 1.16, p = 0.28, partial n? = 0.005.

Another two-way ANOVA (3 X 2) with media multitasking group
(LMM, MMM, and HMM) and valence (positive and negative) as independent
variable and response time as a dependent variable was conducted. Results
suggested that there was a significant interaction effect between media

multitasking groups and valence for response time, F (2, 234) = 6.44, p <

SlCategorization for ‘likeable’ or ‘dislikeable’ words
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0.0005, partial 12 = 0.052. Also, a significant main effect was observed for
media multitasking groups, F (2, 234) = 4.80, p < 0.05, partial n? = 0.039 and
valence, F (1, 234) = 7.06, p < 0.05, partial n? = 0.029. A pair wise
comparison suggested that HMM differ from LMM and MMM in response
time during positive words such that HMM (M = 163.68) were faster in liking
positive words than LMM (M = 166.46) and MMM (M = 164.48). There was
no response time difference in HMM, MMM, and LMM during negative

words.

Hence hypothesis 4C.1 which states HMM will take less time in liking
positive words over negative words in comparison to LMM and HMM is

supported.

4C.5.2 Emotional Recall Task

A one-way ANOVA was conducted for media multitasking groups as
independent variables and correct words recalled as dependent variable. A
significant difference was observed F (2, 117) = 3.95, p < 0.05. Games
Howell®? post hoc analysis revealed that the recall score of LMM (M = 5.09,
SD = 0.95) was significantly higher than that of HMM (M = 4.33, SD = 1.36).
But no difference of MMM (M = 4.61, SD = 1.04) with either LMM or HMM
was observed. Further, a one-way ANOVA was separately conducted on the
recall of positive and negative words. Result suggested that there was a
significant difference in the recall score of positive words, F (2, 117) =5.14, p
< 0.05. Tukey post hoc analysis revealed that LMM (M = 2.61, SD = 0.61)
scored significantly higher than HMM (M = 2.00, SD = 0.87).

A one-way ANOVA conducted on the recall of negative words
suggested no significant difference in the recall score of negative words in
LMM, MMM, and HMM F (2, 117) = 1.00, p = 0.37.

In order to examine the recall bias toward positive or negative words
among LMM, MMM, and HMM, we conducted a paired t-test. Results
suggested that both LMM (t (32) = 0.89, p = 0.38) and MMM (t (53) =0.72, p

%2Levene’s test of homogeneity of variance was violated, p = 0.02
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= 0.47) show no significant difference in the positive and negative recall.
However, in case of HMM we found a significant difference (t (32) = -2.07) =
0.89, p < 0.05) in the recall of positive and negative words such that HMM
recall more negative (M = 2.33, SD = 0.78) words than positive (M = 2.00, SD
=0.87).

Hypothesis 4C.2 which suggests that HMM will perform poorly in free recall
task in comparison to LMM and MMM and they will recall more positive
words in comparison to negative words is partially accepted.

4C.5.3 Emotional Recognition Task

We first calculated the total recognition score for positive and negative
words. Here one point was given for every correct recognition and correct
rejection of words. Their combined score determined the recognition score.
The maximum points a single participant can attain was 100 (50 for positive
and 50 for negative recognition).

A one-way ANOVA was conducted for media multitaskers group as
independent variable and total recognition score as dependent variable. Result
suggested a significant difference in the overall recognition score among
LMM, MMM, and HMM, F(2, 117) = 26.18, p < 0.0005. Tukey post-hoc
analysis revealed that LMM (M = 56.39, SD = 4.51) recognized significantly
more words than MMM (M = 51.93, SD = 3.41) and HMM (M = 49.79, SD =
3.68). Also, MMM recognized more words than HMM.

A two-way ANOVA (3 X 2) with media multitasking group (LMM,
MMM, HMM) and valence (positive and negative) as independent variables
and total recognition score as a dependent variable was conducted. Result
suggested that there was a significant interaction effect between media
multitasker groups and valence for total recognition score, F (2, 234) = 20.41,
p < 0.0005, partial n? = 0.149. Also, there is a significant main effect observed
for media multitaskers group, F (2, 234) = 26.13, p < 0.0005, partial n? =
0.183 and valence, F (1, 234) = 5.29, p < 0.05, partial n? = 0.022. A pair wise
comparison suggested that LMM had a significantly better recognition score
of positive words (M = 30.09) in comparison to HMM (M = 25.03) and MMM
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(M = 25.17). There was no significant difference between HMM and MMM.
Similarly, LMM had a significantly better recognition score of negative words
(M =26.30) in comparison with HMM (M = 24.76). But their score was not so
different from that of MMM (M= 26.76).

In order to examine the recognition bias toward positive or negative
words among LMM, MMM, and HMM, we conducted a paired t-test. Results
suggested that both LMM (t (32) = 4.92, p < 0.0005) and MMM (t (53) = -
3.64, p <0.0005) show significant difference in the recognizing positive and
negative words. However, in case of HMM there was no significant difference
(t (32) =0.38, p = 0.70) in the recognition of positive and negative words.

Hence the hypothesis H4C.3 which suggested that there will not be any
difference in the recognition score of LMM, MMM, and HMM s not
supported.

4C.6 Discussions

The purpose of the study was to understand whether LMM, MMM,
and HMM differ in the processing of self-referential emotional stimuli and
whether there is any valence (positive or negative) specific bias towards self-
referential emotional stimuli. Three tasks (emotional categorization, emotional
recall and emotional recognition) were conducted to examine the purpose. In
the emotional categorization task, we observed that HMM expressed his/her
liking for positive words quicker than LMM and MMM, but there was no
variation in the response time among HMM, MMM, and LMM in expressing
disliking for negative words. These findings are consistent with the studies
(Lee, Murphy, & Andrew, 2018) that suggest that HMM display self-
admiration behavior.

In the memory-based tasks, our results suggest that HMM had a
memory deficit for self-referential emotional words in both the recall and
recognition task in comparison to LMM and MMM. Further, we analyzed that
HMM recalls negative words more than positive words. However, in
recognition task, no positive or negative bias was observed among HMM
(though HMM were quicker in recognizing negative words than positive).
This is a vital finding from several aspects. At first, it lends its support to the
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memory studies which suggested that excessive media multitasking habit leads
to poor memory. Our finding extends this observation even for the self-
referential emotional words. It was often suggested that self-referential words
are encoded deeply in the mind of an individual and hence are stored for a
long time. But, continuously immersion in media leads to shallow attention
and one may conjecture that the heavy dependence on the memory of the
media devices such as phone numbers stored in cell-phones, search engines
(Google, for example) for finding out any information instantly, aids in
multitasking and lead to a weakened memory of an individual. This memory
deficit was observed even in the recognition task where we thought that the
presence of cues would mitigate any memory differences among HMM,
MMM and LMM.

Secondly, contrary to our previous studies related to non-self-facial
emotional stimuli where we observed that HMM displayed positivity bias, in
the case of self-referential stimuli there was an indication of bias towards
negativity. This implies that since HMM tend to remember negative
information about them, they tend to look for the positive non-self-stimuli in
the environment to improve their emotional states or mood. It is consistent
with the observation made by Adler and Benbunan-Fich, (2013) who stated
that self-interruptions or negative emotional states of an individual motivate
towards media multitasking behavior, and may be explained through ‘mood
management theory’ where individual often select different media to improve

his/her mood.
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Chapter 5

A Coda of our Findings and Discussions

We have now trodden a fairly long path to understand how different
groups of media multitaskers vary in the manifestations of their emotions and
how similar/dissimilar they are in processing emotions. But there are many
more miles to go. No study is, by any means, ever complete and it evolves like
a living organism every time it is visited and revisited. The present chapter
will not put any new results or analysis, rather, it is the time to pause and
ponder what we wanted to learn, what we have learnt so far and where this
learning can lead us to.

The present thesis talks about a relatively recent leaning of people i.e.
media multitasking. Millions of human beings indulge in this behavior, day in
and day out. The data shows that this behavior is ubiquitous, and one of our
aims is to understand how media multitaskers differ in terms of experiencing
and controlling emotions and how they process emotional stimuli. There has
already been several studies on the media multitasking habits of people from
different countries but the information about the media multitasking habit of
the Indians, that consist of one of the largest internet and smartphone user
bases in the world, is scant. Another prime objective of this thesis is to bridge
this gap.

Under the light of this discussion, we first identified the pattern and
predictors of media multitasking behavior of the Indian college students aged
between 18 to 24 years. This age group has been chosen because on carefully
analyzing the national survey data we believe that this is the age group which
mostly yields to this behavior. Also, college environment is one such setting
where college students voluntarily chose to media multitask without any
intervention. The participants in our study spent most of the time surfing
websites, engaging in instant messaging or in social media use and watching
videos on computer. The average time devoted for each of these media was
2.87 hours, 2.02 hours and 1.97 hours respectively. The average Media
Multitasking Index of the present sample was found to be 4.24 which means
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that on the average the participants used approximately 4 media during a
typical media usage hour. This value is worth paying attention to as this is one
of the earliest laboratory based estimations of the Media Multitasking Index
(MMI) of the Indian college students. This value may be compared with those
obtained for people from other countries (for examples refer Table 1) and
emphasizes the fact that the Indian college students are not far behind the
global trend.

Pattern of media multitasking habit indicated that concurrent media
use behavior increases when people get involved in Instant Messaging (IM),
sending SMS, web surfing and while using other computer applications.
Besides, media multitasking was the least when people play computer games,
listen to non-music audios and attend phone calls. It is interesting to see that
the task combinations chosen by the Indian college students for multitasking is
in keeping with the fact that people often choose the media combinations
which have the least cognitive load (Carrier, Cheever, Rosena, Beniteza, &
Changa, 2009). IM, SMS and other computer applications were mostly seen to
be combined with music. On the other hand web-surfing was mostly
accompanied by other web surfing activities.

With regard to media multitasking behavior during face-to-face
interaction our result suggested that on an average, participants spent 1.54
hours on a typical day in doing face-to-face interaction and also indulged in
one to two media while doing face-to-face interaction, but this duration of
interaction differs from LMM to HMM. Since the participants were young
students and college hostellers, they could afford to media multitask during
face-to-face interaction owing to the absence of any strict supervision. At
home, there is a possibility of intervention by the parents which may lead to
the constraints on their media activities. This aspect of varying media
multitasking habit with a change in one’s accommodation settings can be
another future subject matter to be investigated in detail.

Next, we identify that the media factor like the duration of ownership
of media and the audience factors like age, gender, personality traits

(openness to experience, conscientiousness, extraversion, agreeableness &
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neuroticism) to be the predictors of media multitasking and obtained the

following relationships:

Duration of ownership of media was found to be positively related
with media multitasking behavior. The findings supported the
proposed hypothesis H2.1. It suggested that the participants who
possessed smartphones and/or computers for more than a year media
multitask the most. This behavior is consistently observed in other
countries as well (Jeong & Fishbein, 2007). Researchers suggested that
the accessibility of media devices impart some social status on the user
which generates pleasure. So, the primary motivation may be the
attainment of pleasure through the social recognition. But it may so
happen that after owning these devices people start exploring them and
yield to the behavior of media multitasking which again acts as an

alternative source of pleasure.

With reference to age, we hypothesized that the young participants will
media multitask the most. Contrarily, we observed that media
multitasking behavior is more common in older students than in the
younger ones. Hence, the hypothesis H2.2 was not supported. This
observation is diametrically opposite to the ones reported by many
other researches (Kononova & Alhabash, 2012; Voorveld, Seijn,
Ketelaar, & Smit, 2014). This difference may be a consequence of the
cross-cultural difference in media use among the younger people. Our
sample represented students from India which is very diverse country
socially and culturally. Even among the urban residents, there exists a
wide digital gap among those from the metro cities, cities, and from
the smaller cities. When students from different background come to a
nationalized university, they might start off with different media
exposure and those with very less media exposure may start off as low
media multitaskers. Being subjected to media environment for few
years out of peer pressure and enjoyment their media multitasking
frequency increases, However, no generalization of this inference to
the entire Indian population, which is much more diverse, is intended.
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Studying the effect of demographic difference on the media
multitasking habits of the Indians may be another interesting research
topic to be pursued in the long run. Also, since the sample age groups
was between 18-24 years, we may extend our research for people from

other age groups (like teens or middle age people etc.) in future.

e As far as gender is considered, we expected that since the male
population in the national sample had more access to media facility,
they would display more media multitasking behavior in comparison
to the females even in our sample group. But, the hypothesis H2.3 was
not supported. The findings suggested no significant difference in
media multitasking behaviour between the male and female
participants. The reason may be that as our sample comprised of
hostellers and engineering students from the same institute, and all the
students, male or female, got a nearly uniform media exposure. Hence,
no significant difference in media multitasking behaviour between
them was observed. So, we can infer that digital divide among the
gender is not too prominent when all of them are exposed to similar
media ambiance. However, our results should be interpreted with
caution as the number of males way exceeded the number of females
in our sample. So, in future more uniformity in the number of

participants from each gender group may be sought for.

Hence, to summarize, we suggest that both age and gender act as predictors of
media multitasking behavior of Indian students, but their connection with
coincident media use behavior may strongly depend on the cultural backdrop

of the sample.

Next we summarize our findings about the relationship between the Big Five

personality traits and media multitasking.

e We found that higher openness to experience was positively related
with media multitasking behaviour. This is consistent with our

hypothesis H2.4. It may be so because it is easy for people with this
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trait to reorient themselves in getting back to an interrupted task. This

favors media multitasking and easy access to pleasure.

With regards to the trait conscientiousness, we could not find any
significant relationship with media multitasking behaviour. Hence, the
hypothesis H2.5 was not supported. We believe that the context of the
environment may influence this relationship. For example, Salomon,
Ferraro, Petros, Bernhardt, and Rhyner, (2016) found an indirect
relationship of conscientiousness with automated multitasking
environment. Since, the current research was based on individuals free
choice of media multitasking behavior, conscientiousness does not

play much role. Future research should explore more.

Higher extraversion was found to be positively related with higher
media multitasking leaning. This contradicts our hypothesis H2.6. The
relationship between extraversion and media multitasking may appear
to be in contrast with the findings of Wang and Tchernev, (2012) who
found that extraversion is not related with multitasking with media.
Since India has a collectivist social structure, socialization with others
is very common. As a result, people frequently check social media
status and get involved in media multitasking behavior. Indeed, we
found that our sample media multitasked mostly with Instant
Messaging followed by Short Messages Servicing. This result is
aligned with previous studies (Correa, Bachmann, Hinsley, & Zuniga,
2013; Zuniga, Diehl, Huber, & Liu, 2017) who found that the need for
belonging and connecting with others is usually high among people

having extraversion trait.

Further, we did not find any significant relationship between
agreeableness and media multitasking behaviour. This supports our
hypothesis H2.7. This inference is also supported by other studies, too
(Hwang & Jeong, 2018).
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e Lastly, individuals with higher level of neuroticism were found to be
indulged in high media multitasking behavior. This supports the
hypothesis H2.8. This trait was observed to be a predictor of media
multitasking behaviour in all the prior studies, too (Johansson & Fyhri,
2017; Mark, Igbal, Czerwinski, Jones, & Sano, 2016; Wang &
Tchernev, 2012). This fact demonstrates that emotional instability is an

important antecedent of media multitasking behavior.

Another important aspect of our studies is to compare the emotional profiles
of different groups of media multitaskers. The emotional profiles in the
present study consists of five components viz. positive emotions, negative
emotions, tense arousal, energetic arousal, and emotional control. Each of
these components were compared separately among different groups of media
multitaskers to elucidate how they differ in experiencing and controlling
emotions in everyday lives at the level of basic dimensions. In our study
media multitaskers were categorized into three types. They were High Media
Multitaskers (Mean MMI = 5.74, no. of participants = 33), Moderate Media
Multitaskers (Mean MMI = 4.30, no. of participants = 33), and Low Media
Multitaskers (Mean MMI = 2.64, no. of participants = 33). Following
conclusions are drawn after comparing HMM, MMM, and LMM on each of
the emotional profile components:

e HMM group experienced higher positive and higher negative emotions
in comparison to LMM and MMM. This is consistent with the
hypothesis H3.1 and H3.2.

e HMM displayed higher tense and energetic arousal in comparison to
LMM. This supports the hypothesis H3.3.

e HMM reflected lower emotional control in comparison to LMM. It is
because HMM seek for pleasure in the act of media multitasking and
can not control their urge to do it exhibiting poor emotional control.

Hence hypothesis H3.4 is supported.

Thus, we can infer the emotional profile of HMM in the present sample, such

that they have higher valence (positive and negative emotions) and higher
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arousal (tense and energetic) but lower emotional control in comparison to
LMM.

It is however, worthwhile to point put some limitations of the study
which may be addressed in the long run. First of all, the emotional experience
of the participants is averaged out in a sense that the incongruence of
emotional experience, if any, while media multitasking and while refraining
from it was not taken into account. Second of all, these studies tacitly assume
that media multitasking is a choice of an individual and hence, situations
where an individual is subjected to concurrent media use because of her
profession (e.g. business processing organizations, call centres etc.) or owing
to some other compulsion were ruled out. Considering these possibilities may
add new dimensions to the study under discussion. And last but not the least,
experience sampling method or other observation techniques in conjunction of
self-report techniques should be used in future for more robust results. In spite
of these, the present study stands as a stepping stone in understanding the
media multitasking behavior and the emotional profile of the young Indian
multitaskers. It demonstrated the differences in emotional experiences among
High, Low and Moderate Media Multitaskers. This may help future
researchers to identify intervention techniques to combat the effect of

excessive media multitasking behavior on emotional experiences.

Hence, we establish the fact that the emotional profile of the HMM shows
clear distinction from those of the MMM and the LMM. Also, from Chapter 2
we analyzed that HMM, MMM, and LMM differs in Big Five personality
traits and that HMM expressed higher disruption and displacement during
face-to-face interaction. Thus, we conjecture that the emotional stimuli, when
presented to different groups of media multitaskers shall undergo very
different processing rituals. In other words, markedly different media
multitasking habits may lead to an idiosyncratic processing of emotional
stimuli. There are a number of studies which examine the effect of induced
emotions on multitasking performance or employed emotional distractors
(Cooper, 2013) but there is few attempt to study the processing of emotional
stimuli among different groups of media multitaskers. In the present study the

141



processing of emotions has been studied through computerized experimental
tasks. These tasks were discussed in the Subchapters 4A, 4B and 4C
(describing Studies 4A, 4B and 4C respectively). Inferences drawn from each

of the studies are detailed below.

In Subchapter 4A, which aims to investigate the attentional bias of
HMM, MMM, and LMM towards emotional stimuli, we found that HMM
were more attentive towards positive stimuli and they chose to avoid negative
stimuli when presented with neutral stimuli. This is consistent with our
hypothesis H4A.1. It can be inferred that media act as a mood regulators and
hence, HMM tend to avoid negative stimuli and prefer the positive ones. This
study however, has certain limitations which may be taken care of in future.
Since, we introduced familiar popular faces, the response may be influenced
by the familiarity because of participant’s personal approach/avoidance
behavior towards those faces no matter what emotion the faces showed.
Second, we could not control the group differences in HMM, MMM, and
LMM in several emotional and personality variables. Third, the presentation

time of the facial emotional stimuli was not varied.

Subchapter 4B, which deals with the facial emotion recognition ability
of the media multitaskers, has two sub-parts. In one part the participants were
presented with familiar faces (i. e. famous actresses/actors) and were asked to
identify the emotions on their faces. In the second part, the familiar faces were
replaced with those of the unfamiliar individuals and the same experiment was
repeated. The conclusion which we drew from these studies is interesting.
While in the first experiment the facial emotion recognition ability of HMM
was found to be not so substantially different from those of MMM and LMM,
the second experiment found that LMM have significantly better emotion
recognition ability in comparison to HMM when emotional stimuli were
presented for a brief period of time (i.e. 400 ms). It was also found that HMM
made more errors in identifying neutral and low intensity of negative facial
emotional stimuli. Thus, hypotheses H4B.1 and H4B.2 were supported in
second part of the study and not in the first one. These results have also
established the negative impact of excessive media multitasking behavior in
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emotional functioning. Hence poor face-to-face interaction, emotional
dyseregulation and deficit in cognitive processes may some of the factors
those are giving rise to this poor emotional functioning. However, the
consolation is, with the known or familiar faces no such recognition deficit
was observed among HMM.

In both the parts it appeared that both LMM and MMM group took the
advantage of the ‘in-group’ favoritism and made fewer errors in identifying
emotions from the Indian facial stimuli when compared with the non-Indian
ones, but no ‘in-group’ bias was observed among HMM. The findings, thus,
supported Hypothesis 4B.3. It is suggested that under divided attention,
recognition memory of the individual decreases and hence this ‘own-group’
bias ceases to exist.

However, the facial stimuli we prepared for the task were not the
standardized ones and it may affect the conclusion. Future research endeavors
in this direction should involve more standardized emotional stimuli. Futures
studies may also involve dynamic facial stimuli which, according to some
researchers (Torro, 2013), are superior to the static ones used in the present

study.

In subchapter 4C we employed self-referential emotional stimuli in
tasks and searched for any difference in the processing of them among
different groups of media multitaskers. We also investigated whether any
valence (positive or negative) specific bias towards those stimuli exists.
Participants were subjected to a) emotional categorization task b) memory-
based recall and recognition tasks. In the emotional categorization task, HMM
were swifter in liking positive words than LMM and MMM. While expressing
disliking for negative words, no variation in the response time among HMM,
MMM, and LMM was observed. This supported the hypothesis H4C.1. The
results from the memory-based tasks suggest that HMM had a memory deficit
for self-referential emotional words in both the recall and recognition task
when compared with LMM and MMM. This observation is in keeping with
other media multitasking studies signaling poor memory among HMM.
Further, HMM were found to recall more negative words than positive words.
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However, in recognition task, though HMM recognized negative words more
promptly, yet no positive or negative bias was observed among them. Hence,
the hypothesis H4C.3 was not supported.

The findings from the ‘self-referential’ emotional stimuli indicate that
HMM have negative bias towards self-referential stimuli but from non-self -
referential emotional stimuli we observed participants were biased towards
positive stimuli. Though not intuitive, yet it is one intriguing result which can
be seen as HMM developing negative bias about themselves and hence
orienting their attention towards non-self positive emotional stimuli which

may be one mechanism to escape from negative emotional state.

Here, we conclude summarizing our findings reported in this thesis.
We have tried to indicate, wherever possible, future directions which the
present study may take up. In addition to all those, reproducibility of study is a
desired quality and hence the present study may be repeated, maybe with a
bigger sample size. One may explore the role of content to media multitasking
behavior, i.e. whether searching news/information, or playing games or
chatting with social media make a difference. Also, cross-cultural comparison
of the findings will be another interesting aspect worth pursuing. With a view
to look into this aspect of the study we conducted our experiments in which
sample was chosen from the people of the USA. An account of this cross-

cultural study has been provided in Appendix E.1.

Having said so, we bring down the curtain. This is a nascent study
which, we hope, will assume a bigger shape in future. The study, for certain,
has displayed several interesting features about the media multitasking habits
of the young Indian students some of which were looked into in greater detail
and some of which were spared for future. It has been a wonderful journey,
from the conception of the study, to the execution and to penning down the
findings. All the efforts will be rewarded if the thesis is found helpful for the

future researchers pursuing this field.
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Appendix: A.1.
Poster for Recruiting Participants
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Appendix: A.2.
Informed Consent Form

Affective Science Research
Human Factors and Applied Cognition Lab,
Indian Institute of Technology Indore

Informed Consent Form

i || 3 s 1)

Please read the following information carefully.

Experiment: Emotional Processing among Media
multitaskers

Experimenter: Shanu Shukla

Affiliation: Indian Institute of Technology Indore

DESCRIPTION: You are invited to participate in a research study that
investigates emotional experiences of different groups of media multitaskers
and how they process emotional stimuli. There are two phases in the
experiment. First, you have to fill questionnaires related to media
multitasking, emotion, and personality. In the second phase you have to work
on computerized tasks related to emotion recognition, reaction time etc.

RISKS AND BENEFITS: There are no known risks involved in this
procedure. Apart from the remuneration that you will receive, there is no direct
benefit of participation. But it will be helpful for the researchers in their future
studies on emotion and media multitasking behavior.

TIME INVOLVEMENT: Your participation will take approximately 60-90
minutes.

PARTICIPANT'S RIGHTS: If you have read this form and have decided
to participate in this experiment, please understand that your participation is
voluntary and you have the right to withdraw your consent or discontinue
participation at any time without penalty. Your individual privacy will be
maintained in all published and written data resulting from the study as all the
personal details will be permanently deleted once the data collection procedure
will get over.
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If you agree with the above-stated conditions and are willing to participate
in the experiment, please sign below. By signing the form, you confirm that
you meet the following conditions:

e You have read the above consent form, understood it and you agree to it.
e You want to participate in the above-mentioned experiment.

Name:

Date: Signature:
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Appendix: B.1.

Vital Information Sheet

|| T FESH T 1l

Affective Science Research
Human Factors and Applied Cognition Lab,
Indian Institute of Technology Indore

Vital Information Sheet

1. Gender (Male/Female/others):

2.

Date of Birth:

Residential Address:

Course Level:

E-mail ID:

How long have you been using smartphones or computer (laptop/desktop)?

(Please tick the corresponding box given below)

0-6 months
(1)

6 months — one year

2

More than one year

3)

Assigned Id No.:

Note (if any):

For Researcher use only
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Appendix: B.2

Media Use Questionnaire

Affective Science Research
Human Factors and Applied Cognition Lab,
Indian Institute of Technology Indore

Media Multitasking Index (MMI)

i || I gEsAfRaH 1l

Dear Participant,

Please provide your responses to allow the experimenter to know your media
multitasking preferences in a given block of time. Some people are more inclined to do
one thing at a time before getting involved in another task, whereas, others prefer
combining activities. Express your own preference on this page. Please read the
‘directions’ carefully before giving your responses.

Directions:

Twelve statements related to your preferences in media activities are there in the
inventory. You have to provide two major pieces of information: first is the average
number of hours per day (on a typical day considering the past one month timeframe) you
spend on each medium, and second, you have to give your ratings stating how frequently
you use primary media along with other media at the same time. Please tick the
appropriate box for each statement according to what you think is right for you (no
statement should be skipped). Make your own responses considering what best applies to
you. There is no right or wrong response. Feel free to take help of the researcher if you
feel the meaning of any statement is not clear.

1.Do you read PRINT MEDIA (for either work or pleasure)?
This would include books, newspapers, magazines, traditional mails etc.

YES
NO

If YES, approximately how many hours on an average day you spend doing this activity?

(Please count all hours spent doing this activity, whether you are doing this activity only
or whether you are doing additional things at the same time. Please feel free to use
decimals. If you do not do this activity on a typical day, please enter 0.)
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When you are reading PRINT MEDIA, how often are you also doing the following at the
same time?

Never A little of | Some of the | Most of the

the time time time

Watching Television,
Video, and/or DVD’s (on
aTVv)

Watching video content
on a computer

Listening to music

Listening to non-musical
audio (news radio,
podcasts, etc)

Playing video or
computer games

Talking on the phone

Instant messaging (chat)

Mobile phone text
messaging

Reading/writing e-mails

Reading web pages, pdfs,
and/or other electronic
documents

Using other computer
applications (word
processing, spreadsheets,
programming,etc)
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Reading  other  print
media simultaneously

2. Do you WATCH TELEVISION?

This would include watching network/cable/on-demand/TV programs, as well as
watching videos and/or DVDs on a TV (but not computer/internet downloaded or
streaming video)

YES
NO

If YES, approximately how many hours on an average day you spend doing this activity?

(Please count all hours spent doing this activity, whether you are doing this activity only
or whether you are doing additional things at the same time. Please feel free to use
decimals. If you do not do this activity on a typical day, please enter 0.)

When you are WATCHING TELEVISION/video/DVDs, how often are you also doing
the following at the same time?

Never A little of | Some of the | Most of the
the time time time

Reading Print media

Watching video content
on a computer(not on a
TV)

Listening to music

Listening to non-musical
audio (news radio,
podcasts, etc)

Playing video or
computer games
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Talking on the phone

Instant messaging (chat)

Mobile phone text
messaging

Reading/writing e-mails

Reading web pages, pdfs,
and/or other electronic
documents

Using other computer
applications (word
processing, spreadsheets,
programming,etc)

Watching another
television, video, and/or
DVDs (ona TV)

3.Do you watch VIDEO on a COMPUTER?
This includes You tube, watching television episodes on your computer, DVDs, online
lectures, video streaming etc.

YES
NO

If YES, approximately how many hours on an average day you spend doing this activity?

(Please count all hours spent doing this activity, whether you are doing this activity only
or whether you are doing additional things at the same time. Please feel free to use
decimals. If you do not do this activity on a typical day, please enter 0.)

When you are WATCHING VIDEO CONTENT on a COMPUTER, how often are you
also doing the following at the same time?
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Never A little of | Some of the | Most of the
the time time time

Reading print media

Watching Television,
Video, and/or DVD’s (on
aTVv)

Listening to music

Listening to non-musical
audio (news radio,
podcasts, etc)

Playing video or
computer games

Talking on the phone

Instant messaging (chat)

Mobile phone text
messaging

Reading/writing e-mails

Reading web pages, pdfs,
and/or other electronic
documents

159



Using other computer
applications (word
processing, spreadsheets,
programming,etc)

Watching multiple videos
on a computer
simultaneously

4.Do you LISTEN to MUSIC?
This would include listening to an MP3 player (such as an ipod), listening to music on

CDs, on the radio, on the internet or on your computer, etc.

YES
NO

If YES, approximately how many hours on an average day you spend doing this activity?

(Please count all hours spent doing this activity, whether you are doing this activity only
or whether you are doing additional things at the same time. Please feel free to use
decimals. If you do not do this activity on an average day, please enter 0.)

When you are LISTENING to MUSIC, how often are you also doing the following at the

same time?

Never

A little of
the time

Some of the
time

Most of the
time

Reading print media

Watching Television,
Video, and/or DVD’s (on
aTv)

Watching video content
on a computer (not on a
TV)
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Listening to non-musical
audio (news radio,
podcasts, etc)

Playing video or
computer games

Talking on the phone

Instant messaging (chat)

Mobile phone text
messaging

Reading/writing e-mails

Reading web pages, pdfs,
and/or other electronic
documents

Using other computer
applications (word
processing, spreadsheets,
programming,etc)

Listening to other music

5.Do you LISTEN to NON-MUSICAL AUDIO?
This includes news/sports/talk radio, web casts, audio books, etc.

YES
NO

If YES, approximately how many hours on an average day you spend doing this activity?
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(Please count all hours spent doing this activity, whether you are doing this activity only
or whether you are doing additional things at the same time. Please feel free to use
decimals. If you do not do this activity on an average day, please enter 0).

When you are LISTENING to NON-MUSICAL AUDIO how often are you also doing
the following at the same time.

Never A little of | Some of the | Most of the

the time time time

Reading print media

Watching Television,
Video, and/or DVD’s (on
aTVv)

Watching video content
on a computer

Listening to music

Playing video or
computer games

Talking on the phone

Instant messaging (chat)

Mobile phone text
messaging

Reading/writing e-mails

Reading web pages, pdfs,
and/or other electronic
documents

Using other computer
applications (word
processing, spreadsheets,
programming,etc)
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Listening to other non-
musical audio.

6.Do you PLAY VIDEO or COMPUTER GAMES?
This includes online role-playing and multi-player games, console games, portable
games, any computer-games, etc.

YES
NO

If YES, approximately how many hours on an average day you spend doing this activity?

(Please count all hours spent doing this activity, whether you are doing this activity only
or whether you are doing additional things at the same time. Please feel free to use
decimals. If you do not do this activity on an average day, please enter 0.)

When you are PLAYING a VIDEO GAME, how often are you also doing the following
at the same time?

Never A little of | Some of the | Most of the
the time time time

Reading print media

Watching Television,
Video, and/or DVD’s (on
aTVv)

Watching video content
on a computer

Listening to music

Listening to non-musical
audio (news radio,
podcasts, etc)

Talking on the phone
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Instant messaging (chat)

Mobile phone text
messaging

Reading/writing e-mails

Reading web pages, pdfs,
and/or other electronic
documents

Using other computer
applications (word
processing, spreadsheets,
programming,etc)

Playing other video or
computer games

7.Do you TALK on the TELEPHONE?
This includes both land-line and mobile phones, as well as computer-based voice calls
and video conferencing calls using such services as Skype or iChat.

YES
NO

If YES, approximately how many hours on an average day you spend doing this activity?

(Please count all hours spent doing this activity, whether you are doing this activity only
or whether you are doing additional things at the same time. Please feel free to use
decimals. If you do not do this activity on an average day, please enter 0.)

When you are TALKING to somebody on PHONE, how often are you also doing the

following at the same time?
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Never A little of | Some of the | Most of the
the time time time

Reading print media

Watching Television,
Video, and/or DVD’s (on
aTvVv)

Watching video content
on a computer

Listening to music

Listening to non-musical
audio (news radio,
podcasts, etc)

Playing video or
computer games

Instant messaging (chat)

Mobile phone text
messaging

Reading/writing e-mails

Reading web pages, pdfs,
and/or other electronic
documents

Using other computer
applications (word
processing, spreadsheets,
programming,etc)

Talking to somebody else
on a phone or video
conference
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8. Do you use INSTANT MESSAGING?

This includes text-based instant messaging programs such as Google Talk, iChat or
Skype chats (not voice or video calls), etc. Please do not include mobile-phone text-
messaging, SMS, MMS, or IM.

YES
NO

If YES, approximately how many hours on an average day you spend doing this activity?

(Please count all hours spent doing this activity, whether you are doing this activity only
or whether you are doing additional things at the same time. Please feel free to use
decimals. If you do not do this activity on an average day, please enter 0.)

When you are using INSTANT MESSAGING, how often are you also doing the
following at the same time?

Never A little of | Some of the | Most of the
the time time time

Reading print media

Watching Television,
Video, and/or DVD’s (on
aTVv)

Watching video content
on a computer

Listening to music

Listening to non-musical
audio (news radio,
podcasts, etc)

Playing video or
computer games

Talking on the phone
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Mobile phone text
messaging

Reading/writing e-mails

Reading web pages, pdfs,
and/or other electronic
documents

Using other computer
applications (word
processing, spreadsheets,
programming,etc)

Instant messaging (or
chatting with) multiple
people at the same time

9.Do you send and receive TEXT MESSAGES or SMS using A MOBILE PHONE?
This includes MMSs (Multimedia Messaging Service-such as picture messages).

YES
NO

If YES, approximately how many hours on an average day you spend doing this activity?

(Please count all hours spent doing this activity, whether you are doing this activity only
or whether you are doing additional things at the same time. Please feel free to use
decimals. If you do not do this activity on an average day, please enter 0.)

When you are using TEXTING with your MOBILE PHONE, how often are you also
doing the following at the same time?
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Never

Reading print media

Watching Television,
Video, and/or DVD’s (on
aTVv)

Watching video content
on a computer

Listening to music

Listening to non-musical
audio (news radio,
podcasts, etc)

Playing video or
computer games

Talking on the phone

Instant messaging (chat)

Reading/writing e-mails

Reading web pages, pdfs,
and/or other electronic
documents

Using other computer
applications (word
processing, spreadsheets,
programming,etc)

Texting with  multiple
people at the same time

A little of
the time

Some of the
time

Most of the
time
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10.Do you READ and WRITE E-MAILS?
This includes regular e-mail and webmail.

YES
NO

If YES, approximately how many hours on an average day you spend doing this activity?

(Please count all hours spent doing this activity, whether you are doing this activity only
or whether you are doing additional things at the same time. Please feel free to use
decimals. If you do not do this activity on an average day, please enter 0.)

When you are READING and/or WRITING E-MAIL, how often are you also doing the
following at the same time?

Never A little of | Some of the | Most of the |
the time time time

Reading print media

Watching Television,
Video, and/or DVD’s (on
aTVv)

Watching video content
on a computer

Listening to music

Listening to non-musical
audio (news radio,
podcasts, etc)

Playing video or
computer games

Talking on the phone

Instant messaging (chat)
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Mobile  phone  text-
messaging

Reading web pages, pdfs,
and/or other electronic
documents

Using other computer
applications (word
processing, spreadsheets,
programming,etc)

Reading and/or writing
multiple e-mails at the
same time

11.Do you SURF the Web, read web pages, pdfs, and/or other electronic documents?

YES
NO

If YES, approximately how many hours on an average day you spend doing this activity?

(Please count all hours spent doing this activity, whether you are doing this activity only
or whether you are doing additional things at the same time. Please feel free to use
decimals. If you do not do this activity on an average day, please enter 0.)

When you are READING WEB PAGES, pdfs, and/or electronic documents, how often
are you also doing the following at the same time?

Never A little of | Some of the | Most of the
the time time time

Watching Television,
Video, and/or DVD’s (on
aTvVv)

Watching video content
on a computer
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Listening to music

Listening to non-musical
audio (news radio,
podcasts, etc)

Playing video or
computer games

Talking on the phone

Instant messaging (chat)

Mobile  phone  text-
messaging

Reading/writing e-mails

Using other computer
applications (word
processing, spreadsheets,
programming,etc)

Reading multiple web
pages, pdfs, and/or other
electronic documents at
the same time

12.Do you use COMPUTER APPLICATIONS such as word processing, spreadsheets,
programming and other application not already asked about?

YES

NO

If YES, approximately how many hours on an average day you spend doing this activity?

(Please count all hours spent doing this activity, whether you are doing this activity only
or whether you are doing additional things at the same time. Please feel free to use
decimals. If you do not do this activity on an average day, please enter 0.)
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When you are using these “other” applications, how often are you also doing the

following at the same time?

Reading print media

Watching Television,
Video, and/or DVD’s (on
aTvVv)

Watching video content
on a computer

Listening to music

Listening to non-musical
audio (news radio,
podcasts, etc)

Playing video or
computer games

Talking on the phone

Instant messaging (chat)

Mobile  phone  text-
messaging

Reading/writing e-mails

Reading web pages, pdfs,
and/or other electronic
documents

Using more than one of
these “other”
applications at the same
time.

Never

A little of
the time

Some of the
time

Most of the
time
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Appendix: B.3.

Big Five Inventory

Affective Science Research
Human Factors and Applied Cognition Lab,
Indian Institute of Technology Indore

Big Five Inventory

|| I wASHEaE Il

Directions:

The following statements concern your perception about yourself in a variety of
situations. Your task is to indicate the strength of your agreement with each statement,
utilizing a scale in which 1 denotes strong disagreement, 5 denotes strong agreement, and
2, 3, and 4 represent intermediate judgments.

There are no "right" or "wrong™ answers, so select the rating that most closely reflects

you on each statement. Feel free to take help of the researcher if you feel the meaning of
any statement is not clear.

I see myself as someone who:

Strongly | Disagree | Neither | Agreea | Strongly
Disagree a Little Disagree | Little | Agree (5)
@ nor
(2) Agree (4)

@)

Warms up quickly to
others

Prefers to be alone

Is always on the go

Can talk others into
doing things
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Seeks quiet

Is assertive and takes
charge

Holds back from
expressing his/her
opinions

Enjoys being part of
a group

Lets things proceed at
their own pace

Often feels blue

Is not easily bothered
by things

Becomes stressed out
easily

Becomes
overwhelmed by
emotions

Is calm, even in tense
situations

Is afraid that “I will
do the wrong thing”

Keeps myself cool

Does things 1 later

regret

Strongly Disagree
Disagree a Little
(1)
2
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Neither
Disagree
nor
Agree

©)

Agreea Strongly

Little

(4)

Agree (5)



Strongly
Disagree

M)

Does not have a good
imagination

Loves to read
challenging material

Is interested in many
things

Tries to understand
myself

Is not interested in
abstract ideas

Believes in the
importance of art

Prefers to stick with
things that I know

Tends to vote for
conservative political
candidates

Suspects hidden
motives in others

Trust others
Contradicts others

Values  cooperation
over competition

Is easy to gratify

Disagree
a Little

)
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Agree

@)

Agreea Strongly

Little

(4)

Agree (5)



Think  highly  of
himself

Is concerned about
others

Puts people under
pressure

Completes tasks
successfully

Often makes last-
minute plans

Excel in what | do

Often forgets to put
things back in their
proper place

Postpones decisions
Works hard

Pays my bills on time

Doesn’t see the
consequences of
things

Strongly
Disagree

M)

Disagree
a Little

)
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Appendix: B.4.

Self Assessment Inventory

Affective Science Research
Human Factors and Applied Cognition Lab, Indian Institute of
Technology Indore

( ; ' ) Self Assessment Inventory (SAI)
|| ST a1l

Dear Participant,

Please provide your responses to allow the experimenter to know your self assessment
level in a given block of time. Please read the ‘directions’ carefully before giving your
responses.

Directions:

Following are some adjectives that describe people’s feelings. Please, read each of the
adjectives and then indicate how you feel in general (considering the timeframe of past
one month from today) by circling the appropriate response. There are no right or wrong
answers, so do not spend too much time on any one item. Check to make sure you have
responded to all the items.

Definitely Feel Slightly | Cannot Definitely
Feel decide do not feel

Active
Placid
Sleepy
Jittery
Energetic
Intense
Calm
Tired

Vigorous
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At Rest

Drowsy

Fearful

Lively

Still

Wide-awake

Clutched-up

Quiet

Full-of-pep

Tense

Wakeful
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Appendix: B.5.
Positive and Negative Affect Schedule

Affective Science Research

Human Factors and Applied Cognition Lab, Indian Institute of
Technology Indore

Positive and Negative Affect Schedule (PANAS)

|| Y wAsHEaE Il

Dear Participant,
Please read the ‘directions’ carefully before giving your responses.

Directions:

Following are some adjectives that describe people’s feelings. Please read each of the
adjectives and then indicate how you feel this way in general in past one month (from
today) by ticking the appropriate response. There are no right or wrong answers so do not
spend too much time on any one item. Feel free to take help of the researcher if you feel
the meaning of any word is not clear.

Indicate the extent | Very A Little | Moderately | Quite a | Extremely
you feel this way in | Slightly bit
general or not at
all

Interested

Distressed

Excited

Upset

Strong

Guilty

Scared

Hostile

Enthusiastic
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Proud

Irritable

Alert

Ashamed

Inspired

Nervous

Determined

Attentive

Jittery

Active

Afraid
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Appendix: B.6.

Emotional Control Scale

Affective Science Research

Human Factors and Applied Cognition Lab, Indian Institute of
Technology Indore

Emotional Control Scale

2
‘ || I wESHEa 1l

Directions:

Please rate the extent of your agreement with each of the statements below by circling the

appropriate number below each statement.

There are no "right" or "wrong" answers, so select the rating that most closely reflects
you on each statement. Feel free to take help of the researcher if you feel the meaning of

any statement is not clear.

1 2 3 4 5 6 7

Very Strongly | Disagree Neutral Agree Strongly Very
Strongly | Disagree Agree Strongly
Disagree Agree

1. I am concerned that | will say things I'll regret when | get angry

E 2 3 4 5 6 |7

2. | can get too carried away when | am really happy.

E 2 E 4 5 6 K

3. Depression could really take me over, so it is important to fight off sad feelings.

B E 3 4 5 6 |7

4. If | get depressed, 1 am quite sure that I will bounced right back.

B 2 3 4 5 E |7
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1 2 3 4 5 6 7
Very Strongly | Disagree Neutral Agree Strongly Very
Strongly | Disagree Agree Strongly
Disagree Agree
5. | get so rattled when | am nervous that | cannot think clearly.
|1 B [E | 4 5 6 7

6. Being filled with joy sounds great, but | am concerned that I could lose control over
my actions if | get too excited.

1 £ [E | 4 |5 6 7
7. It scares me when I feel “shaky” (trembling)
1 2 3 E |5 6 7

8. I am afraid that | will hurt someone if | get really furious.

1 2 3 4 5 6 7

9. | feel comfortable that | can control my level of anxiety.

1 2 3 4 5 6 7

10. Having an orgasm is scary for me because | am afraid of losing control.

1 |2 3 E 5 IB |7

11. If people were to find out how angry | sometimes feel, the consequences might be
pretty bad.

1 2 3 | 4 5 IB |7
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1 2 3 4 5 6 7
Very Strongly | Disagree Neutral Agree Strongly Very
Strongly | Disagree Agree Strongly
Disagree Agree
12. When | feel good, I let myself go and enjoy it to the fullest.

1 2 |3 E 5 |6 7

13. I am afraid that | could go into a depression that would wipe me out.

1 2 3 E 5 IB 7

14. When I feel really happy, I go overboard, so I don’t like getting overly ecstatic.

1 2 3 4 5 6 7

15. When | get nervous, | think that | am going to go crazy.

1 2 3 4 5 6 7

16. | feel very comfortable in expressing angry feelings.

1 2 3 4 5 6 7

17. 1 am able to prevent myself from becoming overly anxious.

1 2 3 4 5 6 7

18. No matter how happy | become, | keep my feet firmly on the ground.

1 2 3 4 5 6 7

19. I am afraid that | might try to hurt myself if | get too depressed.

1 2 3 4 5 6 7
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1 2 3 4 5 6 7
Very Strongly | Disagree Neutral Agree Strongly Very
Strongly | Disagree Agree Strongly
Disagree Agree
20. It scares me when | am nervous.

1 2 3 4 5 6 7

21. Being nervous isn’t pleasant, but I can handle it.

1 2 3 4 5 6 7

22. | love feeling excited—it is a great feeling.

1 2 3 4 5 6 7

23. | worry about losing self-control when | am on cloud nine.

1 2 3 4 5 6 7

24. There is nothing | can do to stop anxiety once it has started.

1 2 3 4 5 6 7

25. When I start feeling ‘down’, I think I might let the sadness go too far.

1 2 3 4 5 6 7

26. Once | get nervous, | think that my anxiety might get out of hand.

1 2 3 4 5 6 7

27. Being depressed is not so bad because | know it soon pass.

1 2 3 4 5 6 7
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1 2 3 4 5 6 7

Very Strongly | Disagree Neutral Agree Strongly Very
Strongly | Disagree Agree Strongly
Disagree Agree

28. | would be embarrassed to death if I lost my temper in front of other people.

1 2 3 4 5 6 7

29. When I get ‘the blues’, [ worry that they will pull me down too far.

1 2 3 4 5 6 7

30. When I get angry, I don’t particularly worry about losing my temper.

1 2 3 4 5 6 7

31. Whether | am happy or not, my self control stays about the same.

1 2 3 4 5 6 7

32. When | get really excited about something, | worry that my enthusiasm will get out of
hand.

1 2 3 4 5 6 7

33. When | get nervous, | feel as if | am going to scream.

1 2 3 4 5 6 7

34. | get nervous about being angry because | am afraid that | will go too far, and | will
regret it later.

1 2 3 4 5 6 7

35. I am afraid that | will babble or talk funny when I am nervous.

1 2 3 4 5 6 7
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1 2 3 4 5 6 7

Very Strongly | Disagree Neutral Agree Strongly Very
Strongly | Disagree Agree Strongly
Disagree Agree

36. Getting really ecstatic about something is a problem for me because sometimes being
too happy clouds my judgement.

1 2 3 4 5 6 7

37. Depression is scary to me—I am afraid that | could get depressed and never recover.

1 2 3 4 5 6 7

38. I don’t really mind feeling nervous; [ know it’s just a passing thing.

1 | 2 3 4 5 6 7

39. | am afraid that letting myself feel really angry about something could lead me into an
unending rage.

1 | 2 3 4 5 6 7

40. When | get nervous, | am afraid that | will act foolish.

1 2 3 4 5 6 7

41. | am afraid that I will do something dumb if | get carried away with happiness.

1 2 3 4 5 6 7

42. 1 think my judgement suffers when | get really happy

1 2 3 4 5 6 7
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Appendix: B.7.

MMI and Face-to-face interaction Questionnaire

Affective Science Research
Human Factors and Applied Cognition Lab,
Indian Institute of Technology Indore

MM and Face-to-Face interaction

|| 3 wEsEfEa 1l

Directions:

Media and face to face talk related preferential statements are there in the
inventory. You have to answer two major questions that apply to you during the
past one month. Please tick the appropriate box for each statement according to
what you think is right for you (no statement should be skipped). Make your own
responses considering what best applies to you. There is no right or wrong
response. Feel free to take help of the researcher if you feel the meaning of any
statement is not clear.

1.Do you spend TALKING FACE-TO-FACE with a person?

YES
NO

If YES, approximately how many hours on an average day you spend doing this activity?

(Please count all hours spent doing this activity, whether you are doing this activity only
or whether you are doing additional things at the same time. Please feel free to use
decimals. If you do not do this activity on a typical day, please enter 0.)

When you are talking face-to-face with other person, how often are you also doing the
following at the same time?

Never A little of | Some of | Most of the
the time the time time

Reading Print media
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Watching  Television,
Video, and/or DVD’s
(onaTV)

Watching video content
on a computer

Listening to music

Listening to non-
musical audio (news
radio, podcasts, etc)

Playing video or
computer games

Talking on the phone
Instant messaging
(chat)

Mobile  phone  text
messaging

Reading/writing e-mails

Reading web pages,
pdfs, and/or other
electronic documents

Using other computer
applications (word
processing,
spreadsheets,
programming,etc)

Taking face to face with
a second person.
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APPENDIX C: EMOTIONAL PROCESSING TASKS
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Appendix: C.1.
Screenshot of Emotional Dot Probe Task
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Appendix: C.2.
Screenshot of Facial Emotion Recognition Task

s High positive, Low Po
r task is to identify

he facial stimuli b
ons on the keyboard

tention to the target image
(two times quicky)
ssion in the target imag

inue the practice trials
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Appendix: C.3.
Screenshot of Emotional Categorization Task
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Appendix: C.4.
Screenshot of Emotional Word Recognition Task
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Appendix: C.5.

Words Recall Task (response sheet)

Affective Science Research

Human Factors and Applied Cognition Lab,
Indian Institute of Technology Indore

Word Recall Task

|| 3T wasEfEa il

Dear Participants,

In this task, you have to recall as many words as you can from the word list that
has been shown to you during “Categorization Task” within 2 minutes. Please feel
free to write as many words as you can.
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APPENDIX D: SUPPLEMENTARY MATERIAL
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Appendix: D.1.

Self-referential Emotional Stimuli

A. List of ‘positive words’ used in ‘emotional categorization task’.

Mean Likability-
Positive Words Dislikability
Valence .
Ratings
Wise 7.42 528
Kind 7.78 520
Smart 7.73 488
Happy 8.47 514
Modest 6.42 428
Polite 6.57 489
Active 6.47 455
Bright 6.84 483
Helpful 7.43 492
Logical 6.38 465
Cheerful 8 504
Truthful 7.48 545
friendly 7.84 519
humorous 7.81 505
Pleasant 7.24 495
Sociable 6.43 429
Confident 7.56 401
Efficient 6.95 482
Agreeable 6.9 434
Brilliant 7.5 490
Thoughtful 7.26 529
Courageous 8.05 471
Adventurous 7.37 441
Cooperative 6.62 476
Intelligent 7.6 537
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B. List of ‘negative words’ used in ‘emotional categorization task’.

. Mean Likability-
Negative Words Dislikability
Valence .
Ratings
Rude 2.04 76
Liar 2.41 26
Bossy 2.86 112
Cruel 2.73 40
Greedy 2.1 72
Stingy 2.53 143
Hostile 2.35 91
Jealous 2.38 104
Unhappy 1.84 203
Cowardly 2.85 110
Helpless 2.24 136
Spiteful 2.89 72
Insecure 2.3 198
Deceitful 2.6 62
Depressed 2.27 166
Insulting 1.89 69
Irritable 2.85 143
Negligent 2.05 139
Unhealthy 2.55 197
Frustrated 2.55 188
Prejudiced 2.7 106
Unfriendly 2.3 92
Incompetent 2.14 110
Hypochondriac 2.89 118
Irresponsible 2.5 106
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C. List of ‘positive distractor words’ used in ‘emotional word recognition task’.

Mean Likability-
Positive Distractor Words Dislikability
Valence .
Ratings
Nice 6.95 436
Loyal 7.31 547
Witty 7.25 480
Moral 6.85 411
Honest 8.16 555
Humble 6.52 427
Lively 7.12 466
Sincere 6.86 573
Relaxed 7.25 439
Creative 7.06 462
Generous 7.43 459
Reliable 7.3 527
Talented 7.95 478
Likeable 6.83 497
Outgoing 6.89 412
Courteous 7.05 494
Easy-going 7.03 412
Energetic 7.57 457
Optimistic 7.45 443
Respectful 7.45 483
Reasonable 6.84 500
Independent 6.86 455
Interesting 6.78 511
Responsible 6.28 505
Enthusiastic 7.55 489

205



D. List of ‘negative distractor words’ used in ‘emotional word recognition task’.

Mean Likability-
Negative Distractor Words Dislikability
Valence .
Ratings
Mean 2.43 37
Weak 2.95 155
Phony 2.52 27
Tense 2.75 215
Unkind 2.55 66
Lonely 2.67 256
Abusive 2.05 100
Fearful 2.66 214
Unlucky 2.7 280
Wasteful 2.85 160
Scornful 25 145
Insolent 2.74 78
Obnoxious 2.76 48
Malicious 2.32 62
Heartless 2.8 78
Unhealthy 2.55 197
Conceited 2.75 74
Unpopular 2.95 222
Unpleasant 2.53 104
Unreliable 2.74 104
Unromantic 2.74 214
Ungrateful 2.68 109
Troublesome 2.74 140
Discontented 2.75 237
Disrespectful 2.71 83
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Appendix: E.1

Cross-cultural study Overview

TITLE: Emotions and Media multitasking behavior of US and Indian Youth

Principal Investigator: Shanu Shukla, M.S.
Faculty Advisor: Priti Shah, PhD

Location: Basic and Applied Cognition Lab, University of Michigan, Ann Arbor,
Michigan USA

Funding: United States-India Educational Foundation

The University of Michigan Institutional Review Board Health Sciences and Behavioral

Sciences has determined that this study is exempt from IRB oversight.

Objective: In today’s Information Age, people are spending increasing amounts of time
interacting with digital media, often in multitasking contexts and at the expense of
interaction with other humans. This is a widely popular behavior. But, in the Indian
context, media multitasking phenomenon is relatively unexplored. However the Milward
Brown AdReaction 2014 study highlights that the India is coming closer to the global
average in terms of multi-screening use and that the smart phone usage is higher than the
global average use. Thus, the growing media multitasking scenario is the burgeoning
topic that needs immediate attention to study its impact on Indian population. On the
other hand, media multitasking has been lifestyle of the American population and
extensive research is being done in USA in this context. Since researches have identified
that the differences in socioeconomic and democratic developments (Kononova,2013)
influence the media multitasking behaviour it will be worthwhile to compare and contrast
the media-multitasking trend in two countries. This comparative study will be interesting
and informative to understand how the media multitasking behavior in India and US

produce emotion processing differences among their respective population.

SECTION 2: Specific Aims/Hypotheses

We had used experimental tasks that assess accuracy in emotion detection as well as
survey measures to assess multitasking and cognitive and emotional problems in a series

of related studies all of which use similar measure and tasks but vary in the specific ones
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selected. We predict that media multitasking is a global phenomenon and hence
multitaskers will have different emotional profiles and will face difficulties in processing

emotional stimuli irrespective of cultural differences.
SECTION 3: Methods.
The study has been conducted in two parts.

Part 1 comprised of computerized experimental task. Psychology subject pool
participants came to the lab and perform a series of emotional processing tasks. Tasks

were:

1. Facial emotional recognition task: they first viewed a series of faces that vary in
emotional valence (positive or negative), intensity (somewhat to extremely) and race (‘in-
group’ and ‘out-group’). Facial stimuli were similar to the one that we used in the
experiment pertaining to the Indian participants.  Participants had used a likert scale (5-
point) to judge the valence and intensity of a emotion on the faces that were presented
rapidly (400 ms). This task had two variants, one deals with familiar facial stimuli and
other unfamiliar facial stimuli. They then performed the same task (both the variants) in a
self-paced context. Finally, they filled out standardized questionnaires about media
multitasking (REF), internet addiction (REF). 213 participants participated in this task

2. Emotional dot probe task : In another study, different sets of participants performed dot
probe task followed by working on questionnaires such as media multitasking (REF),

internet addiction (REF). 14 participants participated in this task.

In Part 2 we designed an exploratory study to understand emotional profiles of different
group of media multitaskers. We had used the media multitasking scale as well as
additional standardized scales of internet addiction, emotional control, activation scale,
PANAS scale, emotional regulation scale, Big Five inventory and executive skill
guestionnaires. The study was online based and sample pool was the Amazon’s

Mechanical Turk workers. Data of 286 participants were collected.
SECTION 4: Data Analysis

In both the parts (Part 1 and Part 2) MMI was calculated and categorized into three
groups High, Moderate, and Low (HMM, MMM, and LMM). Statistical methods were
used to compare the performance of HMM, MMM, and LMM in Part 1 and to understand
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emotional profiles of these groups in Part 2. Further a detailed analysis on the cross-
cultural comparison is currently undergoing and will soon contribute the cross-cultural

research in emotions and media multitasking behavior.
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