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ABSTRACT

The growing prevalence of continuous media use among uni-
versity students in lecture environments has potential for
detrimental effects. In this study the focus is placed upon
the implications of digital media multitasking in a univer-
sity lecture context for academic performance and learning.
Previous studies reveal that students frequently engage with
digital media whilst in a university lecture. Moreover, re-
search has shown that multitasking imposes a cognitive cost,
detrimental to learning and task execution. We propose, ac-
cordingly, that the constant distractions created by digital
media interrupt the thought and communication processes
of students and, subsequently, obstruct their ability to learn.
To test this proposition we conduct a survey-based empirical
investigation of digital media use and academic performance
among undergraduate university students. A clear negative
correlation was shown between frequency of media use and
academic performance. This result confirms the hypothe-
sis that there exists a negative correlation between digital
media use during lectures and academic performance. The
confirmation of this negative relationship suggests that me-
dia use poses a significant distraction to students.

CCS Concepts

eHuman-centered computing — Human computer in-
teraction (HCI); e Applied computing — Psychology;
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1. INTRODUCTION

The previous generation of research into human-computer
interaction (HCI) was heavily invested in understanding end-
user software adoption. The primary output of this kind of
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research is strategies for increasing the usage of software
by capitalising on the traits of relatively successful software
[12]. The contemporary milieu of HCI, however, reflects
a radical shift from these earlier concerns. The Millennial
generation [23, 6, 21] (or the Net Generation) are a modern
group of users that display extremely low adoption barriers
for new technologies in combination with very high levels of
use [24]. The advent of near-ubiquitous computer network-
ing with advancements in User Experience (UX) have made
possible technologically-mediated social interaction by way
of user-driven content generation. Along with this shift in
technology adoption has come an equal, but perhaps more
subtle, shift in cognitive strategies for information consump-
tion [43, p. 776]. This study concerns, not so much the
motivators for or patterns of use, but the implications of
continuous media use among university students in lecture
environments.

Previous studies reveal that members of the millennial
generation are avid users of digital media and almost all
students own some form of digital computing device (com-
puters, tablets, or mobile phones) [23, 32, 17]. Apart from
enabling online social interaction and information sharing,

these devices allow users to switch between numerous, digitally-

mediated tasks independent of time and place [52, p. 1886].
Junco [23, p. 2237] refers to this phenomenon as multitask-
ing and defines it as “divided attention and non-sequential
task switching for ill-defined tasks”. A key finding of his
research is that high levels of multitasking generates a cog-
nitive cost that is detrimental to task performance. Un-
derlaying this finding is the argument that high levels of
engagement with digital media that enable sporadic, fast-
paced consumption of information is a pervasive attribute
of the millennial. This form of use behaviour, it is argued,
cultivates parallel information processing strategies with po-
tentially negative effects [40, 9].

In this study we are particularly interested in the implica-
tions of digital media multitasking for learning among uni-
versity students. We propose, accordingly, that the con-
stant distractions created by digital devices interrupt the
thought and communication processes of students and, sub-
sequently, obstruct their ability to learn. To test this propo-
sition we conduct a survey-based empirical investigation of
digital media use and academic performance among under-
graduate university students. To this end, we hypothesize
that there exists a negative correlation between digital media
use during lectures and academic performance.



2. LITERATURE REVIEW

In this section we present a review of literature which ad-
dress the relationship between media multitasking and aca-
demic performance among university students. This section
commences with an overview of studies on students’ digital
media use behaviour in general, followed by findings regard-
ing use behaviour in structured academic contexts like lec-
tures. Thereafter we consider studies that address the im-
plications of media multitasking for attention and, finally,
the effect of these implications for academic performance.

2.1 Media Multitasking Among Students

The concept of media holds many different connotations
depending on the context or philosophy adhered to. The
term media understood as relating to communication chan-
nels can be attributed to works published in the 1960s by
Marshal McLuhan, a seminal communications and media
theorist. McLuhan suggests that rather than focusing on
the content carried by media, research should focus on the
media themselves, implying that qualities inherent in the
media have more of an impact than the content they convey
[35].

With the proliferation of digital technology the modern
understanding of media has changed significantly. In the
1970s the term ‘personal media’ referring to the rise of per-
sonal computers and other personal communication devices
gained prominence [33]. The distinction between traditional
notions of media and modern manifestations is such that
modern personal and mass communication through digital
technologies has been termed New Media [5].

In addition to technological shifts in the media environ-
ment, cultural and behavioural adaptions have been brought
upon through the digitisation of media technology [22]. Baron
[3] notes that the ability of modern operating systems to dis-
play multiple concurrent applications has changed the way
engaging with media is viewed. In an investigation into dif-
ferences in technology usage habits by net generation stu-
dents, Judd and Kennedy [22] describe adaptions to the way
media has become situated in individuals’ cultural and so-
cial environments. Owing to increased levels of interactivity
and its co-productive nature, modern media has become an
ever present feature in individuals’ daily lives [22].

The manner in which media is conceptualised and viewed
as an always-on, socially interactive, technologically medi-
ated communication mechanism has in part been brought
about through the proliferation of modern mobile devices
such as laptops, tablets and smartphones [49]. Applications
in use on such media tools include: instant messaging, social
networking, email, as well as many other forms of informa-
tion gathering, entertainment and communication [13].

Studies reveal that digital device ownership is extremely
prevalent amongst university students, not only in developed
countries, but also in South Africa and that students spend
a significant proportion of their time engaging with digital
media [30, 24, 39, 10, 26]. Thompson [44] finds that the ma-
jority of students frequently use “rapid communication tech-
nology and web resources” which includes calling or texting
on a mobile phone, using social networking sites, watching
online video, and web-searching. Analysis of data gathered
over a seven day experience sampling investigation showed
that, on average, students spend 56 minutes online per day
[37]. This result represents a significantly smaller amount
of time than suggested by studies relying on self-reported

data. For instance, Junco and Cotten [26] conducted a sur-
vey into students’ digital media usage habits, finding that on
average students spend more than two hours per day engag-
ing with digital media (social networking, instant messaging
and emailing). Interestingly, Moreno et al. [37] discovered
that students tended to engage in particular media activi-
ties simultaneously in clusters. For example, it was shown
that social networking, email, academic work and browsing
commonly co-occur together in a single session.

Several studies have endeavoured to determine the pro-
portion of lecture time spent participating in media use be-
haviour [8, 14, 51]. In a study examining students use of
digital media within a university lecture conducted over a
20 week period Fried [14] found that on average students
spent a quarter of the lecture period engaging with digital
media unrelated to the subject being taught. For these stu-
dents, the most common activities include checking email,
instant messaging, browsing the internet and playing games
[14]. In a later study, Burak [8] surveyed 774 students about
their in-lecture media use. Of this group only 5.6% indicated
that they did not use media whilst in a lecture. Of the nine
most common activities students engaged in, six were tech-
nologically mediated. These include social networking, text
messaging, instant messaging, email, and working on other
assignments [8]. Similarly, a South African study conducted
on students’ mobile phone usage habits found that the ma-
jority of the sampled population used their mobile phones for
instant messaging whilst attending university lectures [39].

2.2 Media Multitasking and Attention

The term multitasking is commonly understood to refer
to the act of simultaneously performing more than a single
task at any given time [8]. When considering multitasking,
an accurate explanation of both the time and task dimen-
sions needs to be provided [4]. One approach to perceiving
the task dimension is to view each task as a self-contained
unit encompassing a range of different activities [4]. Using
this approach Benbunan et al. [4] define tasks as higher
level activities, shifting the definition of multitasking from
focusing on the act of simultaneously engaging in different
low level activities to that of engaging in multiple higher
level activities simultaneously. Furthermore, Benbunan et
al.[4] state that the time dimension of multitasking should
be viewed in terms of sessions rather than a more conven-
tional unit of time such as hours.

Multitasking is typically described as either arising as the
result of external task interruptions, or as the result of pur-
poseful task-switching behaviour [4]. In contrast to these
conceptualisations, Benbunan et al.[4] argue that multitask-
ing behaviour is in fact characterised by both internal cog-
nitive choices as well as external interruptions. This implies
that multitasking behaviour can be viewed as a time allo-
cation decision, with attention being constantly shifted be-
tween various internally and externally motivated tasks [4,
23, 29].

Another conceptualisation for multitasking suggests that
multitasking refers to the execution of multiple tasks sequen-
tially, in quick succession [8]. This conceptualisation is based
on the idea that while individuals can engage in tasks simul-
taneously (e.g., studying while listening to music), only one
particular task is consciously focused on at any particular
instant [1]. Accordingly, when multitasking, tasks alternate
sequentially in and out of conscious attention. Multitasking



behaviour whether internally or externally motivated sets
various cognitive events in motion. In addition to creating
a bottleneck in cognitive processing, multitasking behaviour
has been shown to impede the transfer of information from
short to long term memory — a process integral to learning
[41].

Media multitasking is viewed as a concept distinct from
multitasking and encompasses its own motivations, behaviour
and consequences. Media multitasking has typically been
defined along two lines: multiple media use or multitask-
ing while engaged in media activities [40, 19]. Under the
multiple media use conceptualisation media multitasking is
viewed as the act of simultaneously consuming more than
one source of media content [40, 2]. This behaviour could
take place on the same media device or be spread across
various media devices [47]. A major limitation to this con-
ceptualisation is that it largely ignores the role played by
non-media activities conducted alongside media use.

A broader definition for the concept views media multi-
tasking as the act of “engaging in one medium along with
other media or non-media activities” [52, p. 1883]. By incor-
porating non-media activities it sits closer to the definition
for traditional multitasking behaviour. When defining the
task dimension inherent to media multitasking researchers
have noted that each activity serves a different purpose.
Through incorporating this notion, media multitasking is
typically defined as the act of using a form of media to
achieve a particular objective while simultaneously being en-
gaged in a different media or non-media related task, with
a different intention to the first task [18].

Media multitasking behaviour plays a significant role in
affecting an individual’s attentional capacities [40, 48]. Wal-
lis [48] notes that media multitasking behaviour has been
shown to erode cognitive control, an individual’s capacity to
select thoughts and actions enabling the accomplishment of
internal goals [36]. This notion echoes the finding’s of Ophir
et al. [40] showing that higher levels of media multitask-
ing amongst the sampled students resulted in an increased
propensity for bottom-up attentional control — increased
distractibility.

In Cognitive Psychology, the concept of attention is un-
derstood as the capacity to attend to some stimuli while
ignoring other stimuli [15]. Furthermore, the concept of at-
tention is divided along two dimensions: voluntary attention
and involuntary attention [38]. Voluntary attention enables
people to act in a goal-orientated manner, enacting control
over their attentional resources in a top-down manner [16].
In contrast, involuntary attention is characterised by exoge-
nous stimuli diverting attention from one stimuli to another
in a bottom-up manner [16].

Despite the significant sensory processing capacity pos-
sessed by the human brain, it is unable to adequately anal-
yse all incoming information [46]. Addressing this deficiency,
Broadbent’s Filter Model of Attention suggests that sensory
stimuli are filtered, processing a smaller amount of stimuli
at a given time [7]. However, sequential filtering leads to
bottlenecks in processing — implying structural limitations
to the ability to engage in multiple simultaneous activities
[45, 34].

In Kahneman’s [28] Capacity Model of Attention, atten-
tion is defined as a resource, available in limited capacity.
Extending this, the Multiple Resource Theory (MRT) states
that sensory stimuli are processed by modality-specific men-

tal resources [50]. Under the MRT performance on simulta-
neous attentional tasks is dependent on the competition for
resources between the various cognitive processing streams
[50]. Lang [31] describes how within this framework cogni-
tive processing resources can be allocated both voluntarily
and reflexively, depending on the nature of the attentional
stimuli as well as the motivations of the individual. Focusing
on the individual’s motivation, Motivated Cognition Theo-
ries assert that the allocation of attention is directed by
the individual’s level of affect towards the particular stim-
uli [31]. This view of attention is particularly useful in the
context of understanding the relationship between attention
and multitasking. In a study into the relationship between
self-regulation and mobile device use while studying David
et al.[11] note that for some students academic work is an
aversive task, while many of the potential distractions man-
ifest as appetitive activities, strongly attracting attentional
resources.

2.3 Media Multitasking and Academic Perfor-
mance

Based on the aforementioned arguments regarding the im-
plications of media multitasking for attention, it is expected
that media multitasking behaviour during lectures will im-
pact students’ learning processes and, ultimately, their aca-
demic performance. Van der Schuur et al. [47], in their
review of 43 studies that examined the effect of media mul-
titasking on academic performance, find that, when multi-
tasking occurs during lectures, academic performance con-
sistently suffers.

In a survey-based study examining the nature as well as
the impact of in-class laptop use in an unstructured uni-
versity lecture context Fried [14] aimed to determine both
the level of use as well as the usage behaviour within this
particular lecture context and how this use is related to ed-
ucational outcomes. Additionally, this study sought to de-
termine whether laptops pose a significant distraction to the
student directly using it, as well as to other students within
the class setting. The results of this investigation indicated
that students spent a substantial amount of time multitask-
ing on laptops within an unstructured lecture. Over the
20 week period of the study students reported using their
laptops for non-class related activities for an average of 17
minutes out of each 75 minute lecture. Analysis of the self-
reported usage behaviour revealed that the most common
activities engaged in by students included checking email,
instant messaging, browsing the internet and playing games.
Furthermore, the results of the weekly surveys indicated that
students perceived their own use of a laptop as well as that
of others to be the single greatest distractions to learning
in the classroom setting. The study also confirmed the hy-
pothesis supported by research into the cognitive nature of
attention, that the use of distracting media such as laptops
in a lecture is negatively associated with measures of student
learning and comprehension.

Reynol Junco, renowned for his work on the impact of so-
cial technologies in higher education, conducted a study in
2012 to determine how frequently US students media multi-
task in lectures and, in addition, the impact of this frequency
on academic performance [23]. Based on the surveyed sam-
ple of 1839 students, he found that the frequency of in-class
media use can be classified into three categories. The use of a



mobile phone for texting! was found to be the only media ac-
tivity which could be classified as high-frequency, with 69%
of students disclosing that they text during lectures. Using
social networks, email and searching for content unrelated
to the lecture were found to occur with moderate frequency.
Finally, instant messaging and calling on a phone did not
appear to be common in-lecture activities [23]. Junco de-
termined that of the technologies students reported to use
during lectures, only social technologies, such as text mes-
saging and social networks, had a negative impact on the
measures for academic performance. This finding that the
use of media devices in a class-setting reduces academic per-
formance confirms and extends Fried’s [14] earlier research
by determining the specific type of usage activities which
have a significant impact.

Wood et al. [51] acknowledge the finding that processing
concurrent streams of information (or stimuli) places a cost
on cognitive resources creating a bottleneck which exhausts
attentional limits. This, in turn, erodes overall task perfor-
mance. The researchers were particularly interested in sit-
uations where subjects were exposed to different sources of
both visual and auditory stimuli in lectures. In the context
of a learning environment, multi-tasking with some form of
media revealed a strong negative correlation with overall
learning performance. This is indicated by the differences
across the three test lectures conducted in the study. One
of the test conditions was to leave participants to use ICTs
as they would in their “natural-state” of lecture attendance.
In this group roughly half of the class would make use of
some form of ICT. The researchers conclude that multitask-
ing, per se, negatively impacts learning performance, not
necessarily the frequency with which students multitask.

2.4 Proximity Effects of Media Consumption

In addition to voluntarily engaging in media multitasking
in a controlled lecture, students can be subjected to media
distractions causing them to involuntarily multitask. Sana
et al. [42] investigated whether students who were in direct
view of a peer engaging in some form of media multitasking
behaviour achieved decreased performance on a comprehen-
sion test. Sana et al. [42] found that students who could
view the multitasking behaviour of those around them per-
formed significantly worse on the test. This result that the
multitasking behaviour of the surrounding peer group can
have an influence on those not actively engaging in media
multitasking behaviour is congruent with findings from other
studies [14]. In Fried’s [14]) earlier study students were asked
to describe the degree to which they felt aspects of the lec-
ture hindered their ability to learn. The results indicate that
students perceived their peer’s use of laptops around them
to be the single greatest impediment to their learning [14].

3. METHOD

While media adoption and use among South African uni-
versity students have been investigated [20, 39], the rela-
tionship between use and academic performance has not
received specific attention. This study addresses this gap

! Junco distinguishes between texting (sending and receiving
SMS messages) and instant messaging through the use of a
web-based applications like Skype. Our own data suggest
that in the five years since this study was performed instant
messaging applications like WhatsApp and WeChat have
gained broad popularity, particularly among students.

in the literature. It aims, in particular, to test whether
the negative correlation between use and academic perfor-
mance, as reported by the reviewed studies conducted in
developed countries, also holds in a developing country like
South Africa. To this end, a survey-based methodology was
adopted. Based on a review of literature a self-administered
questionnaire was developed as the primary data collection
tool [26, 24, 23, 14]. The questionnaire consisted of three
parts. In the first part demographic factors were elicited.
These included age, gender, first language, parents’ highest
academic qualification. The second section concerned the
subjects’ media multitasking behaviour in lectures.? Ques-
tions were asked in relation to the following media:

1. Social Networking

2. Micro-blogging

3. Encyclopedic (or structured data) browsing
4. Instant Messaging

5. Search (engine) activities

For each medium use frequency was determined by asking
the subject how many times they make use of a given media
during lectures. Lickert-scales were used with indicators for
“Not at all”, “Once or twice”, “Every 10 minutes”, “Every 5
minutes” and “Constantly”.

While it is accepted that certain instances of in-lecture
media use may be prompted by lecture presenters (e.g. use
of the relevant learning management system), we did not
specifically test for this. Because such use is subject to de-
vice ownership and availability restrictions, it is our experi-
ence that this practice occurs infrequently (at least for now).

Finally, the third section concerned academic performance.
Subjects were prompted to select a performance bracket (at
5% intervals) based on “what they usually score for mod-
ules”.

3.1 Data Collection

The survey was sent to a pilot group of 120 undergrad-
uate students currently enrolled at the authors’ institution.
Based on the responses the survey underwent minor editing.
Invitations to complete the final survey were sent to 760 un-
dergraduate students at the same institution who had com-
pleted at least one year of academic study. All responses
were submitted anonymously and, to encourage participa-
tion, invitees were informed that their name would be en-
tered into a random draw for a R1000 shopping voucher.

4. DATA ANALYSIS

We present the data analysis in three main sections. In
the first section we provide a descriptive overview of our
sample based on four demographic factors: age, gender, first
language and parents’ qualifications. This is followed by an
overview of the data relating to each of the media tested for
and a descriptive overview of the data relating to academic
performance. In the final section we present the bivariate
correlations as they relate to our hypothesis.

2Within the context of this particular university the term
lecture typically refers to a 50 minute session presented by
a single person in theatre-type halls. Different terms (e.g.
practical, prac, tutorial, tut) are used to refer to other types
of structured sessions.
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Figure 1: A bar chart showing the frequency of use
of media in lectures.

4.1 Sample Demographics

Our sample consists of 194 students currently enrolled for
undergraduate study at a South African university. The
majority of the respondents are 20 years old (41.8%), with
24.7% aged 21 and 11.3% aged 22. Of the 194 students 82
are male (42.3%) and 111 are female (57.2%). The majority
of the sample are English first-language speakers (54.1%),
followed by Afrikaans (33.5%) and isiXhosa (4.1%). Most
respondents’ parents’ highest qualification is a high school
certificate (37.6%) while 31.4% of respondents’ parents ob-
tained a bachelors degree. 22.2% of subjects’ parents hold
honours and/or masters degrees and 6.2% hold doctorates.
All the subjects in the sample are enrolled for full-time, un-
dergraduate study and have completed at least one year of
study prior to the current.

4.2 Media Use During Lectures

Of the media tested for, instant messaging (IM) is used
most frequently during lectures with over 95% of students
stating that they use it at least once during a lecture (see
figure 1). 19.1% of respondents indicated that they use IM
constantly during lectures while the majority of the group
(47.9%) use it once or twice during a lecture. Female stu-
dents, in particular, are frequent users of this medium with
24.3% using IM constantly as opposed to 11% of male stu-
dents. Apart from gender none of the demographic factors
tested for are predictors of IM use.

Social networking is the the second most popular medium
used during lectures with 9.8% of respondents stating that
they use it constantly and 11.9% using it every 10 minutes.
The majority of the sample (57.7%) use it once or twice
per lecture. Again, female students are more frequent users
with 12.6% stating that they use it constantly as opposed
to the 6.1% of male students doing so. However, the differ-
ence between the gender groups is notably smaller for this
medium (see figure 2). The mean score for female students
on the five-point scale is 2.35 while male students have a
mean of 2.23 (a difference of 0.12). For IM the difference is
0.5 (female mean is 3.1; male mean is 2.6).

The third most popular medium used during lectures is

| Social Hetwork use
4= I microblog use

IC] Encyclopedia use

Il Instant Messaging use
[C1Search Engine use

Mean

Male Female

Gender

Figure 2: A bar chart showing the frequency of use
of media in lectures per gender.

search engines. However, with a mean score of 2.02 it is used
significantly less than IM (2.9). Almost 30% of respondents
stated that they do not use search engines at all during lec-
tures, while 56% use it once or twice. There is almost no
difference between male and female students in this regard,
nor does any of the other demographic factors tested for
provide a basis for differentiation.

The two least used media are encyclopaedias (1.49) and
microblogs (1.3). 39% of respondents use an encyclopaedia
once or twice in a lecture, but 58% do not use one at all.
Lastly, 75% of students do not use microblogs at all during
lectures.

Some brief initial conclusions can be drawn from the data
reported above. It is clear, firstly, that the dominant type
of media use is non-academic (i.e., instant messaging and
social networking). While our data does not offer adequate
texture regarding students’ motivations for searching or us-
ing encyclopaedias during lectures, these media are almost
never used “constantly”. It is important, of course, to con-
sider use frequency in relation to the nature of a medium.
Instant messaging, as a form a mediated conversation, of-
ten involves multiple interactions with a device during the
course of a single conversation (i.e., an interaction is likely to
trigger further interactions). In this way the medium creates
a stream of ongoing distractions and, as a result, continuous
attention shifting. A second conclusion worth highlighting
here is that the data suggest that engagement with media
like social networking or instant messaging during lectures
has become the norm at the institution. Based on our expe-
rience at the institution there seems to be little or no explicit
discouragement of media use by lecturers or academic policy
writers, nor by students’ peers. On the contrary, recent in-
stitutional interventions tend to encourage media use during
lectures (e.g., internet access in lecture theatres).

4.3 Academic Performance

Academic performance was measured through a 13-point
scale on which respondents were asked to indicate what they
usually score in their programme modules. The distribution
across the sample is shown in figure 3. 27.8% of the respon-
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Figure 3: A bar chart showing academic perfor-
mance across the sample.

dents indicated that they usually scored between 61 and
65 percent, while 24.7% claimed to score between 66 and
70 percent. The only demographic factor which correlates
significantly with academic performance is parents’ highest
qualification (p=0.16, p<0.05).

4.4 Media Use and Academic Performance

We now consider the relationship between in-lecture me-
dia use and academic performance. We present, firstly, the
correlation between a subject’s use across all media and
his/her academic performance and, secondly, we consider
the correlations between each of the five media and academic
performance.

To calculate an overall media use score for each respondent
we applied a formula which resulted in a 100 point scale.
The formula uses, as basis, the respondent’s highest score
on an individual medium (1=0; 2=20; 3=40; 4=60; 5=80)
and adds to that the sum of the scores on the remaining
four media. Our rationale is that constant use of any form
of media implies constant distraction and should result in a
score of >80 out of a possible 100. Hence, a student that
uses a social network application constantly but does not
use any other media should be only slightly less distracted
than a peer that uses the same application constantly but
also performs a web search once or twice during the lecture.

Our data reveals a significant negative correlation between
use across all media and academic performance (p=-0.22,
p<0.01) as shown in figure 4.

We now consider the correlations between each of the five
media and academic performance. Of the five media tested
for only two correlate significantly with academic perfor-
mance. These are social networking (p=-0.24, p<0.01) and
instant messaging (also p=-0.24, p<0.01). Figure 5 presents
the correlations.

We conclude, based on these findings, that there exists
significant negative correlation between media use during
lectures and academic performance. Furthermore, our data
indicate that media with a social or conversational (i.e, non-
academic) dimension are, firstly, used much more frequently
than the other media types tested for and are, secondly, the

Mean use across all media

46-50% 91-55% 56-60% 61-65% 66-70% T1-75% 76-80% 81-85%

Academic performance

Figure 4: Use across all media and academic perfor-
mance.

main factors determining the correlation between use and
academic performance. Finally, we support the McLuha-
nian view that the nature of these media, rather than their
content, underlie the observed correlations.

S. DISCUSSION

The data, as presented in figure 5, are congruent with
the majority of studies van der Schuur [47] covered in their
review. Overall, a significant, negative correlation between
mean media use frequency and academic performance was
reflected for the sample. The two most frequently used me-
dia during lectures (IM and social networking) also displayed
the most significant correlation with academic performance
among the media test for. Other media (microblogging,
encyclopedia, searching) displayed non-significant levels of
correlation but did contribute to the overall negative corre-
lation between mean media usage frequency in lectures and
academic performance.

Junco [24] found the aspect of use which prompted most to
switch attention to their device for engagement with media,
such as social networking, was the desire to “check up” or
keep up-to-date with current events amongst their peers. In
a different, but similar, study [27] indicates that IM was
an academic performance inhibitor (albeit the focus of their
research was not particular to in-lecture use). The shared,
strong social element in both of these media may account for
the higher usage levels relative to other media in this study.
IM, in particular, showed higher levels of use amongst female
students (see figure 2). This was also found to be the case
in reported effects of IM use by Junco [27].

We suggest that IM is a form of media that lends itself
well to integration with daily activities without being per-
ceived by users as overtly obstructive due to its social and
conversational nature (especially with the prevalence of mo-
bile devices). Arguably, if a media is perceived as less taxing
on attentional resources we would expect to see higher levels
of multitasking. This point, in combination with strong so-
cial elements of IM, may explain why 19.1% of respondents
stated they IMed “constant[ly]” in lectures. Furthermore,
the nature of IM lends itself to more frequent instances of
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Figure 5: Use of different media and academic performance.

use. Students typically use IM as a means of conversation,
engaging in multiple, ongoing streams of communication.
One single conversation may create multiple instances of dis-
traction, with the arrival of each new message. The social
desire to feel connected to others (up-to-date) fits well with
findings of past research [24].

With regards to social networking media a subtly different
set of use motivators may be drawing users’ attention. Due
to a richer set of engagement points such as games, photos,
“staying connected” and chat [24] provided through a single
medium may be creating a highly competitive market for
attentional resources. The data indicate that use of Social
Network media in lectures may be drawing users’ attention
away from academic activities profitable for learning. User
are essentially found in a situation where they are forced
to decide between allocating their attention to the academic
tasks at hand, or a highly attracted, socially engaging media
platform.

Participants did not engage with the other forms of me-
dia (microblogging, search and encyclopaedias) in lectures
as frequently as they did social networking and IM. Search
and encyclopedia media could, arguably, be used for engag-
ing with lecture content more directly than the other media
tested [43]. However, the data do not indicate an apprecia-
ble improvement in performance from engaging with these
mediums during lectures—a decrease in overall performance
was observed. Microblogging is the media that seems to
have either suffered from losses in popularity amongst the
population tested or is simply less apt for multitasking than
IM and Social Networking. Microblogging also contains so-
cial elements and could satisfy desires to “stay connected”
but may simply have been usurped in this function by other
media amongst this sample (as far as in lecture use is con-
cerned).

A commonality between the different forms of media in
lectures is the distractive element created by their use. This

is the shared nature of engaging with media as it relates
to the attention of the user. The data indicates (see figure
5) that it is the presence of media use during lectures that
correlates with impoverished academic performance. Even
though certain media may offer different functionality or
points of engagement, the fact that attention was being en-
gaged per se leads academic performance to suffer. The
data has revealed that the media which received the highest
overall use levels (Social Networking and Instant Messag-
ing) both had a social element—perhaps an added incen-
tive to use as speculated above. It would also appear that
the pedagogical strategies typically used in lectures are un-
derwhelming in comparison to the engagement offered by
always-on media. Attention, and the management thereof,
has been viewed through different frameworks and the ma-
jority of research covered herein adopts a cognitive approach.
This particular branch of research into attention stresses the
presence of cognitive limitations. The findings displayed in
the preceding section are indicative of this kind of limitation
being present in the sample group as well. On the whole,
it does not matter whether respondents were busy reading
status updates on Facebook, planning weekend activities via
IM or looking up information on Google; academic perfor-
mance correlated negatively with use frequency.

A trend in the data which points to a narrative worth in-
vestigating further is the dip in figure 4 for the 56%-60%
and 61%-65% step. This narrative would suggest that mul-
titasking is a skill that can be acquired and applied for per-
formance gains. This hypothesis challenges the idea that
multitasking necessarily decrements task performance. Van
der Schuur [47] identify this as the “trained attention hy-
pothesis”. However, the findings from past research efforts
[24, 26, 40, 2, 23] tend to dismiss the validity of this hy-
pothesis and indeed the findings from this project are also
weakly suggestive of the existence of such a “trained” group
of multitaskers. The improvement in the correlation between



mean use and academic performance for the step in question
points to a body of research that does not view a tendency
to multitask as necessarily negative vis a vis task (or aca-
demic) performance. However, the existence of such a group
is purely speculative and would require further investigation
to establish.

Another potentially interesting narrative for the above is
stated by Sparrow et al. [43, p. 776]. Their research investi-
gates the shift in “internal coding” prompted by the presence
of online structured information resources such as Google.
They suggest that these resources may be robbing (or alle-
viating) users of the need to “know what”; rather they need
only “know how” to find information—which reduces their
capacity (and need) for information retention.

However, the main point here, congruent with Junco’s [23]
findings, is that there is a limitation in human-attentional
capacity to process two, separate streams of input while
maintaining levels of task performance. Wood et al. [51,
p. 371] make the same point when they discovered further
support for the “cognitive bottleneck” theory in their study.
Here a similar trend emerges with an increased mean me-
dia use correlating with decreased overall academic perfor-
mance. The cognitive bottleneck theory provides a strong
case for the “why”, despite the fact that this research did
not endeavour to establish causal chains.

5.1 Limitations

To conclude the discussion we consider three core lim-
itations of the research methodology. Firstly, the use of
self-reported measures of use have been shown to correlate
strongly with actual use, but lack considerably in accuracy
relative to objective measures [25]. Secondly, by employing
categorical (discrete) measures of levels of use the question-
naire has assumed how frequently participants would engage
with media within a 50 minute lecture [24]. A final limita-
tion identified for this methodology is that of sample size
(n=194). Whilst the sample of the population was found to
be representative, the relatively small group could impover-
ish the strength of the findings as discussed above.

This study recognises the above limitations and therefore
has not attempted to establish evidence for causal links, but
rather allowed the existence of a significant correlation to
become a rally point for further investigation that will hope-
fully impact future media use policy.

6. CONCLUSION

This study endeavoured to build upon prior research in
the area of digital media and cognition. The primary objec-
tive was to strengthen the understanding of the negative re-
lationship between increased media multitasking behaviour
and decreased academic performance. This hypothesis was
grounded in the understanding that media multitasking be-
haviour imposes significant cognitive constraints on users,
reducing their ability to adequately concentrate on academic
work. Through the use of a survey it was found that in-
creased mean media use correlates with decreased overall
academic performance for students in the sample. This out-
come supports the hypothesis that there exists a negative
correlation between digital media use during lectures and
academic performance, suggesting that media use poses a
significant distraction to students. Several recommenda-
tions arise from the research presented. Further research
should be conducted into mobile phone use in lectures, iso-

lating the impact of different forms of media on attention
and distraction. In addition to this, further research into
the nature of students’ technologically mediated lecture ex-
periences should be gathered — possibly through the use
of focus groups. For practice, the issues of attention man-
agement and distractions as a result of media use should be
made explicit for students.
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