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Abstract 

Adolescents now days are living with the highest level of multiprocessing and digital-interpersonal connectivity known to date 
(Lenhart et al., 2010). Media multitasking refers to engagement in more than one media activity at a time (Foehr, 2006). Research has 
shown that media multitasking deteriorates cognitive performance on complex cognitive tasks (Ophir et al., 2009). Hence, task 
interference occurs in multitasking (Monsell, 2003). In this context, Stroop effect has been widely used to measure interference facet of 
cognitive control (Bush et al., 2006). Multitasking represents a unique risk factor for mental health as it gives rise to instability in terms 
of anxiety (Becker et al., 2013). The objective of the study was to find out the various aspects of the effect of Media Multitasking on the 
task performance of individuals. Along with this, the effect of cognitive interference as well as the effect of music on different levels of 
media multitasking was studied. Further, the relationship between Media Multitasking, Multitasking and Anxiety was explored. A 
sample of 80 girl students from the Government schools of Chandigarh in the age range of 14-18 years (Mean age= 15.7 years) was 
taken for the purpose. Repeated measures Anova and other descriptive statistics brought out important implications for cognitive 
performance. 
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Introduction 

In the information rich age people are constantly engaged in “continuous partial attention,” whereby they simultaneously 
process multiple streams of information without fully committing to a single activity- a phenomenon called multitasking (Jones, 2005). 
Konig et al (2005) define multitasking as accomplishing multiple goals in the same general time period by engaging in frequent switches 
between individual tasks or simply the absorption of multiple messages simultaneously (Hamilton, 2008). 
 

In multitasking different tasks interfere with each other (Monsell, 2003). Several models of cognitive psychology explain this 
interference, e.g., Resource allocation theorists such as Kahneman (1973), stated that during multitasking a person’s mental resources 
are shared by the different tasks, because these mental resources are limited, the tasks interfere with each other.  

 
Many a times, to reach to sufficient performance level and attain several goals, individuals may be required to multitask. Those 

successful individuals who tend to follow this activity may be likely to develop a preference for multitasking, thus increasing their levels 
of polychronicity (Bhattacharyya et al., 2015).  A strong positive relationship has been found between multitasking and polychronicity 
(König et al., 2010) which seems to be consistent with the general idea that values drive behavior (i.e., those who prefer multitasking 
are also those who multitask). 

 
Bottleneck theorists (Logan, 2002) state that interference occurs because certain mental operations cannot be divided, resulting 

in bottleneck that allows only one task to pass through at a time. Further, this interference can be studied through Stroop task. The Stroop 
color-word interference task is one of the most widely used experimental tasks in cognitive psychology which is used as a measure of 
selective attention (Spieler et al., 2000), automaticity, inhibitory control (Cohen et al., 1990) or reading (Masson et al., 2003) etc. 

 
Stroop interference effect refers to the increase in response latency when an individual is required to identify the color of the 

color-word when these aspects of the stimulus are incongruent (word red presented in color blue) compared to the time required to name 
the color of congruent stimulus (word red presented in color red) (Chhabra and Parveen, 2017).  

 
Foehr (2006) opined that much of the multitasking that people do revolves around media use, as most of the media consumption 

today is conducted as media multitasking or simultaneous use of two or more media (Pilotta and Schultz, 2005). Media multitasking has 
been defined by Vega (2009) as engaging in multiple media activities simultaneously which includes both operating on multiple 
windows on a single media platform and using different media, at the same time. 
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In media multitasking, a competition for simultaneous access to many resource pools may result in a bottleneck during 
processing resulting in diminished performance. (e.g., Chhabra and Nagpal, 2012; David, et al., 2013). 

 
Researches show that among all the forms of media for multitasking, individuals are more likely to multitask while listening 

to music (Jeong and Fishbein, 2007). Further, studies suggest that media multitasking represents a unique risk factor for mental health 
problems related to mood and anxiety as it has an impact on social and cognitive development of adolescents (Becker et al., 2013). 

 
The effect of anxiety on an individual may vary depending on its interaction with the task performance process, e.g., low to 

moderate anxiety is often beneficial as it enables the body to discharge energy equivalent to the task at hand. High anxiety on the other 
hand may be devastating because it excites the body system above normal functioning capacity and impacts negatively on task 
performance (Chhabra and Parveen, 2015). 

 
In view of the above, the aims of the study are four-fold: 
 First to study how enhanced media multitasking among teenagers has an impact on their cognitive task performance.  
 Second, how music effects cognitive task performance.  
 Thirdly, how the conflict task impacts cognitive performance of young adolescents. 
 Fourthly, how media multitasking, multitasking and anxiety are related.   

 
RESEARCH METHOD 
Sample 

A sample of 80 girl students in the age range 14-18 years (mean age = 15.7 yrs) was randomly chosen from the Government 
schools of Chandigarh.  

 
Measures used 

1) Media Multitasking Index (Ophir et al., 2009): It is a measure of individual multitasking behavior. The questionnaire consists 
of 15 items and 11 media forms under each item. Responses to the items are selected from options “Most of the time,” “Some of 
the time,” “A little of the time,” or “Never.” 

2) Musical Context: It comprised of two levels of Musical Context: 
 Presence of Musical context (Condition 1): Music India’s, “Walking in the Rain” music. 
 Absence of Musical context (Condition 2): Under this, there was no music and Silence was ensured. 
3) The Stroop Task (Stroop, 1935):  It is a conflict task and it measures the inhibition and interference facet of cognitive output 

linked executive control. The subjects were presented with color nouns and were asked to name the color of the ink in which the 
noun is written. Errors were counted for scoring purposes. An error occurs in case the subject named the color wrongly.  
The two conditions of the Stroop Task were as under: 

 Congruent Condition: The name of the color and the color in which the word was written was the same. Herein, the subject 
was required to name the color in which the word was written e.g., word ‘Red’ written in red color only. The subject was asked 
to press the specified key to respond. 

 Incongruent Condition: The name of the color and the color in which the word was written were different. Herein, the subject 
was required to name the color in which the word was written but not the color mentioned in the name e.g., word ‘Red’ written 
in ‘Blue’ color, and the appropriate response of the subject was Blue. The subject was asked to press the specified key to respond. 

4) Anxiety Questionnaire: PAT Self Analysis Form by Cattell and Scheier (1963) was used. This questionnaire consists of 40 
items.  

5) The Multitasking Preference Inventory: The Multitasking Preference Inventory by Poposki & Oswald (2010) was used. The 
questionnaire consists of 14 items. The responses are rated on a five-point Likert scale from 1 (strongly disagree) to 5 (strongly 
agree). 
 

Design  
A 2x2x2 repeated measures Anova design involving 2 levels of Media Multitasking (heavy and light), 2 levels of Musical 

Context (music and no music) and 2 levels of Task conditions (congruent and incongruent) with repeated measures on last two factors 
i.e., Musical context and Task conditions was used.  

 
A correlational analysis of Media Multitasking, Multitasking Preference and Anxiety was also conducted. 
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Procedure 
The study comprised of two phases: 
Experimental Phase 1: In this phase, three questionnaires were administered individually to all the subjects. 

I. The Multitasking Preference Inventory by Poposki& Oswald (2010). 
II. IPAT Self Analysis Form by Cattell & Scheier (1963). 

III. Media Multitasking Index Questionnaire by Ophir et al (2009). 
 

On the basis of the scoring of the Media Multitasking Index Questionnaire the subjects were divided into two groups viz. Light 
Media Multitaskers (a1) and Heavy Media Multitaskers (a2) groups as per the formula of Mean ± ½ SD. The classification may be seen 
in Table no.1. & 2. 
 

Table no. 1: Mean and SD of Media Multitasking scores of the initial sample. 
Mean S. D 
 
3.58 

 
1.02 

 
Table no. 2: Distribution of initial sample amongst the two groups. * 

 
 
Media 
Multitasking 
 

Light Media Multitasking 
(a1) 
Mean - ½ SD 
3.58 - ½ (1.02) 
= 2.56 

Heavy Media Multitasking 
(a2) 
Mean - ½ SD 
3.58+ ½ (1.02) 
= 4.60 

 N = 40* N = 40** 
*Criteria for a1 scores     =   ≤ 2.56 
**criteria for a2 scores   =   ≥ 4.60 

 
Experimental Phase 2: In this phase, Stroop experiment was conducted individually on Light (a1) and Heavy (a2) Media Multitasking 
group subjects.  
 

The experiment consisted of 2 levels of Musical Context viz, Musical Context and No Musical Context. A total of 6 trials were 
taken by each subject. In each trial, there were 12 sub trials. Further, Musical Context and No Musical Context were randomly distributed 
across all 12 sub trials for Stroop word conditions i.e., 6 congruent word trials and 6 incongruent word trials. The Stroop color words 
were individually presented for 1.25 seconds and responses were taken. 

 
After each trial, a blank screen was shown for 20 seconds for rest. Precise instructions were given to the subjects and in order 

to avoid errors of habituation and anticipation, proper randomization of musical contexts and task conditions was done.  
 

Results and Discussion  
As mentioned above, the aim was to study the role of Media Multitasking, Musical Context and task condition in Cognitive 

Performance along with how multitasking preference and anxiety were correlated with media multitasking. The study revealed 
interesting results, given as under.  

 
Table no. 3: Summary table of Anova for 2x2x2 (Repeated measures) factorial experiment. 

SOURCE OF 
VARIATION 

 SS df MS (SS/df) F 

Between SS 2309.95 79   
A(Media 
Multitasking) 

1611.02 1 1611.02 20.65** 

SS.W.groups 
(Error I) 

698.93 78 8.96  

Within SS 1595.25 240   
B (Musical Context) 1438.12 1 1438.12 18.44** 
AB 557.58 1 557.58 66.94** 
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B X SS.W. groups 649.39 78 8.33  
C (Task Condition) 968.45 1 968.45 64.74** 
AC  98.24 1 98.24 6.57* 
C X SS.W.groups 
(Error III) 

1167.21 78 14.96  

BC 19.25 1 19.25 11.96** 
ABC 11.42 1 11.42 7.09** 
BC X SS.W. groups 
(Error IV) 

125.24 78 1.61  

Total 3905.20 319   
*p<0.05; **p<0.01  
 

As may be seen from above (see Table no. 3), media multitasking has had a significant effect on the task performance with F 
(1, 78) = 20.65**, p < 0.01. The level of multitasking with media among people has been studied by Ophir et al (2009) and in the similar 
studies it has been reported that heavy media multitaskers show greater switch costs and are less able to ignore distracting irrelevant 
stimuli than the light media multitaskers. Further, Rideout et al., (2010) indicated a disconnect between learning and multitasking with 
media, as heavy media users report the lowest grades. 

  
Study by Sanbonmatsu et al (2013) demonstrated similar results that light media multitaskers have tendency towards top-down 

attentional control and have a narrower focus of attention than heavy media multitaskers who are stimulus driven and have greater 
tendency for bottom-up attentional control and focus their attention broadly at the expense of details which leads them to. 

  
The musical context as well as task conditions too were found to influence the performance significantly F (1, 78) = 18.44**, 

p < 0.01 and F (1, 78) = 64.74**, respectively. Further, a significant interaction was found between media multitasking and musical 
context F (1, 78) = 66.94**.  

 
The interaction between media multitasking and task condition also significantly influenced the task performance F (1, 78) = 

6.57*. Also, the interaction between musical context and task condition was found to be significant F (1, 78) = 11.96**. Finally, there 
came out to be a significant interaction between media multitasking, musical context and task condition which had an influence on task 
performance F (1, 78) = 7.09**. 
 

Music leads to enhanced performance on a variety of cognitive tests but such effects stem from the impact of music on arousal 
level and mood, which, in turn, affect cognitive performance (Schellenberg, 2015). Recent research by Kang and Lakshmanan (2017) 
has also documented the positive effect of background music in shaping learning and memory.  
 

Likewise, it has been found that the brain has the capacity to switch back and forth rapidly between various tasks, but something 
is always lost in the process (Rideout et al., 2010). 
 

Researches on the relationship between multitasking and attention show that habitual media multitasking conditions child’s 
brains to be at an overly aroused state and make it difficult for them to focus their attention or persist on any one thing at a time (Hoffman, 
2010). 

 
A study by Ralph et al (2014), showed that there is a negative relationship between multitasking with media and sustained 

attention as multitasking is predictive of attention lapses (i.e being absent minded, or a tendency to deliberately mind wander) as well 
as attention related cognitive errors.  
 

Table no. 4: Intercorrelations of Media multitasking, Multitasking Preferenceand Anxiety. 
 Media Multitasking Multitasking Preference Anxiety 
Media Multitasking 1 .42** .39** 
Multitasking Preference .42** 1 .55** 
Anxiety .39** .55** 1 

**Significant at .01 level 
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The intercorrelations (see Table no. 4) revealed that Media multitasking and Anxiety were significantly positively correlated 
with each other. 
 

Further, a significant positive correlation was found between Media multitasking and Multitasking preference. In this context, 
multitasking has been found linked with shortened attention span as well as with anxiety. People who multitask, are thought to be less 
efficient as well as they have difficulty in paying attention, recalling information (Macrae, 2014). This has also been found true in case 
of media multitasking (Ophir et al., 2009). 
 

Again, Multitasking preference and Anxiety were significantly positively correlated with each other. Therefore, the present 
research study attests that Multitasking with media has been found to be particularly associated with negative social wellbeing in young 
girls (Pea et al., 2012). In such cases, adolescent girls report a greater number of worries, more separation anxiety, and higher levels of 
generalized anxiety (Costello et al., 2003).  
 

Studies have shown that human cognition is ill-suited both for attending to multiple input streams (Wood and Cowan, 1995) 
and for simultaneously performing multiple tasks (Dux et al., 2006). Multitasking has been indicated to impair the speed and quality of 
task performance when compared to performing tasks serially (Iqbal and Horvitz, 2007). Therefore, it seems that if the media which are 
presented simultaneously in media multitasking are presented in a serial order, it might be better for cognitive performance. 
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