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Abstract. In order to deeply understand college students’ multitasking inter-
action with multiple smart devices, we conducted a field study with the expe-
rience sampling method. We tracked 25 college students for 14 days about their
multitasking activities and the dynamic characteristics of behavior motivations
and feelings from the perspective of Uses and Gratifications. The participants
reported their multitasking activities according to the designated format via
WeChat. The researchers coded the qualitative data and classified multitasking
activities into three types. It was found that multitasking with relevant content
on different devices outperformed the other multitasking types in gratifying
cognitive need. To the opposite, multitasking with irrelevant content on different
devices was found to serve better at gratifying emotional need than the other
multitasking types. The implications for designing cross-platform collaborative
user experience in the era of smart computing were discussed.

Keywords: Multitasking � Uses and gratifications � Experience sampling �
User needs

1 Introduction

1.1 Research Significance and Objective

Benefiting from the development of emerging interactive techniques and computing
technology, people are able to interact with multiple smart devices simultaneously and
pervasively. It is described that people’s life and work are engaged in a smart envi-
ronment. It is common and popular that a person who owns multiple smart devices
such as tablet, smartphone, laptop interacts with these devices in a multitasking way.
Based on a survey by Nielsen Company, roughly 40 percent of tablet and smartphone
owners in the United States used their devices daily while watching TV [1]. One survey
by the Hollywood Reporter showed that 79 % of the respondents said that they always
or sometimes visited Facebook while watching TV and 41 % tweeted about the show
they were watching and three quarters said that they posted about TV while watching
live shows [2]. Another survey focusing on multi-screen users in the US found that in
2011 there were about 34 % of four-screen users, 32 % of three-screen users and 28 %
of two-screen users above 18 years old who were prone to using devices such as PC,
smartphone and tablet while watching TV. Besides, 47 % of the four-screen users
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would vote and purchase online with their mobile devices when seeing promotions on
TV [3]. These activities, referred to as “a person’s consumption of more than one item
or stream of content at the same time”, are called media multitasking [4].

In contrast to the prevalence of media multitasking, research evidence has con-
firmed the negative impact of multitasking on individuals’ performance [5], memory
[6] and learning abilities [7]. It is surprising that heavy media multitaskers’ ability of
task switching is even worse than light media multitaskers’ [4]. If multitasking has such
negative impacts, why do people increasingly get involved in multitasking activities?
Figuring out the answer to this question can shed light on the causality between
multitasking activities and the corresponding motivations, and facilitate designing
appropriate interventions to reduce the negative impact of multitasking in the envi-
ronment surrounded by various media.

As indicated by [8], American teenagers from 8 to 18 years old spend 29 % of the
media use time in using two or more media concurrently. It is found that among
American young people who engage in media multitasking activities, they devote about
a quarter of their media time to more than one medium [9]. Young people tend to have
paradoxical experiences of media multitasking, with both positive and negative
experience mixed [10]. Hence, in this study we selected young people as the research
subjects of multitasking behaviors.

We define both simultaneously conducted activities and switching between activ-
ities as multitasking [11]. Further, we focus on multitasking interaction with multiple
smart devices including personal computers, tablets and smartphones, as people’s
interaction activities with various smart devices have been more and more ubiquitous
and fragmented [12]. Researchers have tried to yield the motivations behind people’s
multitasking behaviors. The theory of Uses and Gratifications (U&G) is frequently
adopted as the framework to examine media choice and the underlying motivation [13].
However, previous studies from the perspective of U&G lack in focus on emerging
situations where people interact with multiple smart devices. They concentrate on
multitasking combining a media task and a non-media task [13, 14], or merely
interruption-driven multitasking [15]. Besides, these studies consider media multi-
tasking just as a whole group of behaviors, without further typology. Hence, it is
necessary to investigate the motivations behind individuals’ multitasking behaviors
concerning interaction with multiple smart devices, and how different types of multi-
tasking behaviors gratify different user needs.

1.2 Related Work

Theory of Uses and Gratifications. The theory of U&G was first adopted in mass
communication research in the 1940s, and it was later systematically organized and
proposed by Katz et al. [16] in 1973. According to the basic assumptions in U&G,
audience are active and their media use behaviors are goal oriented, meaning that
audience have the initiative in linking need gratification and media choice, but not the
media. Since audience vary in their need gratifications, media that differ (or are similar)
in attributes are more likely to serve different (similar) needs. This theory successfully
explains audience’s behaviors to adopt traditional mass media such as television,
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broadcasting, newspaper, books and movies [16] and it is also used to explain how
people are motivated to consume new media like social media [17] or online games [18].

In U&G, needs and gratifications are two core concepts. Needs are “the combined
product of psychological dispositions, sociological factors, and environmental condi-
tions” [19] which motivate media uses. Gratifications are the “perceived fulfillment”
[20] of the needs through media uses. Needs, uses and gratifications are mutually
influenced. Needs drive multitasking media uses and media uses generate gratifications.
Multitasking uses may deliver none of, some or all of the gratifications sought and
those gratifications obtained in turn can influence user needs. User gratifications are
determined by what needs exist and how the needs are fulfilled by multitasking uses.
What’s more, needs, uses and gratifications have dynamic reciprocal causality,
meaning that needs, uses and gratifications provide feedback for subsequent needs,
uses and gratifications [14].

Typology of User Needs. Previous studies accumulated various typologies of user
needs in media multitasking. Katz et al. [16] raised a classification of media-related
needs. Their classification scheme consists of three facets including mode, connection
and referent. Mode includes: (1) to strengthen; (2) to weaken; (3) to acquire. Connection
includes: (1) information, knowledge, understanding; (2) gratification, emotional expe-
rience; (3) credibility, confidence, stability, status; (4) contact. Referent includes: (1) self;
(2) family; (3) friends; (4) state, society; (5) tradition, culture; (6) world; (7) others,
negative reference group. Each possible and reasonable product of the items in the three
facets form a type of user needs, such as to strengthen the understanding with my friends
or to strengthen my confidence in the society. Under this scheme, considering the real
media-consuming situations, Katz et al. [16] formed five meaningful user needs. Later on
in this field, there were many typologies classifying user needs of media-consuming
behaviors in different situations. They are summarized in Table 1.

U&G and Media Multitasking. One conclusion concerning media multitasking and
U&G is that media multitasking is “emotionally satisfying but cognitively unproduc-
tive” [13]. It indicates that people conduct media multitasking activities motivated by
their cognitive needs, but media multitasking actually cannot bring them improved
efficiency. However, emotional gratifications are obtained despite not being actively
sought. Thus, people will form the circle of continuous media multitasking.

The conclusion made by Wang and Tchernev [13] is largely based on multitasking
with media and non-media activities mixed. However, it warrants questioning whether
all media multitasking activities can gratify emotional needs but not cognitive needs.
Zhang and Zhang [22] find that the relationship between need gratifications and
multitasking behaviors is influenced by situational factors. Specifically, convenience
needs are strong predictors of work-related type of computer multitasking, but not
interaction type of multitasking like communication with IM while playing online
games. Jeong et al. [24] state that in multitasking with media and non-media activities
mixed, media use is usually the secondary activity. This pattern has important influence
on media effect, or the gratifications brought by media use. However, in the era of
multitasking with smart devices, users’ multiple tasks can be all related to media.
Users’ needs and gratifications should be studied in caution with different multitasking
types into consideration.
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In this study, we aimed to investigate whether different types of media multitasking
differ in gratifying users’ different types of needs, especially the two types of needs:
emotional needs and cognitive needs. The former one is related to relaxation and
entertainment while the latter one is related to productivity, convenience and efficiency.
Hence, the two core research questions were:

Research question I: Which type of media multitasking has the advantage of
gratifying users’ emotional needs?

Research question II: Which type of media multitasking has the advantage of
gratifying users’ cognitive needs?

2 Method

In order to deeply understand young people’s needs and gratifications concerning
media multitasking, we conducted a field study among college students. We adopted an
experience sampling method to track their daily media multitasking activities and their
dynamic state of needs and gratifications. Experience sampling is an effective method

Table 1. Typology of user needs in different media-consuming situations
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to gain insight into what people are experiencing during a particular period and it has
been used a lot in the study concerning multitasking [13, 25, 26].

We recruited 25 college students in a 14-day experience sampling ethnographic
study. All the participants owned at least 3 types of smart devices including a personal
computer, a smartphone and a tablet computer. They all had the habit of multitasking
interaction with multiple smart devices. During the study period, each participant
received one message via WeChat at fixed time to remind him/her to report media
multitasking activities in the past four hours. One experimenter sent messages three
times at 12:30, 16:00 and 22:00. Upon receiving the message, the participant should
reply in 1.5 h, otherwise the reply would be regarded invalid. They were also allowed
to actively report their media multitasking activities anytime they were willing to.
Each report of media multitasking should contain information on location, people
involved, devices, content on each device, motivations and feelings. If a participant
left out a particular detail, the experimenter would send a message asking for sup-
plement. Before the formal field study, the experimenter gave participants instructions
in a training section about how to reply to messages to report. In the training section,
the experimenter also provided two examples as the report templates. One template is
as follows:

I by myself (people) used my computer (device) to watch The Voice of China
(content) in my dorm (location), meanwhile used my smartphone (device) to tweet
about the singers’ performance (content) because it is very interesting (motivation).
Then I was very happy to communicate with my buddies (feeling).

After the 14-day field study, each participant filled in a questionnaire about
demographic information. We provided three options of electronic devices as the
incentive: a set of wireless keyboard and mouse, a mobile power and a Bluetooth
earphone. Participants reported their choice at the end of the questionnaire.

Since most data were qualitative, they were coded into frequency of each type of
gratifications. We categorized multitasking activities into three types. The first type
(called type A) indicated those multitasking activities in which there were data
communications between different devices. The second type (called type B) indicated
those multitasking activities in which there was no data communication between
devices but the content on different devices was relevant. The third type (called type
C) indicated those multitasking activities in which there was no data communication
between devices and the content on different devices had no relevancy. Based on the
typology of user needs in Table 1, we chose cognitive need, emotional need,
information need, social need and recognition need as the types of user gratifications
in the analysis.

For each item of report, the researcher first recognized its multitasking type and
added the frequency value of the corresponding gratifications by one point if the
participant reported that his/her need was gratified. Then the points for all the five types
of user gratifications were summed up. The ratios of the five types of gratifications
were calculated by dividing the sums for each type of gratifications by the total fre-
quency points. ANOVA was used to analyze the relationship between the ratio of the
corresponding gratifications and multitasking types.
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3 Results

3.1 Descriptive Statistics

Among the 25 participants, 14 (56.0 %) were males and 11 (44.0 %) were females. The
average age was 21.8 (SD = 2.0). The education level of the sample was: 11 under-
graduate students (44.0 %), 7 master students (28.0 %) and 7 PhD students (28.0 %).

Their experience of smart device use is shown in Table 2. It can be seen that most
of them had a rich experience of using smart devices including computers, tablets and
smartphones. As screened in the recruitment phase, participants all had the habit of
multitasking interaction with multiple smart devices.

The ratios of gratifications among three multitasking types are shown in Table 3. It
can be found that cognitive need of type B tended to be better gratified than that of the

Table 2. Participants’ smart device use experience (N = 25)

Item N Mean SD

Computer use time length (years) 10.7 4.0
4–6 2
6–10 12
11–15 7
15–18 4
Tablet use time length (years) 2.1 1.2
<1 3
1–2 12
3–4 10
Smartphone use time length (years) 3.2 1.2
<3 9
3–4 14
5–7 2
Computer use frequency (hours per day) 7.1 3.8
<6 11
6–9 6
10–12 6
13–15 2
Tablet use frequency (hours per day) 1.2 1.6
<.5 3
.5–1 17
>1 5
Smartphone use frequency (hours per day) 4.5 4.9
<2 6
2–4 13
5–8 1
>8 5
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other two types, and that emotional need of type C tended to be better gratified than that
of the other two types. These two differences were further tested via ANOVA in the
next sub-section. As for the other three types of user needs, the data fluctuated too
much among individuals and the differences between different types of multitasking
were not obvious.

3.2 Variance Analysis

The results of ANOVA test of multitasking types for cognitive need and emotional
need are shown in Table 4. It can be seen that there exist significant differences
between different types of multitasking concerning either cognitive need or emotional
need. Pairwise comparisons between types of multitasking for the two needs are shown
in Fig. 1. Participants’ cognitive need was significantly more gratified when they
conducted the second type of multitasking activities than when they conducted the
other two types of multitasking activities. The first and the third types of multitasking
did not differ in gratifying participants’ cognitive need.

In order to investigate if the two needs differ in the extent of being gratified within
each type of multitasking, we conducted the ANOVA test of cognitive need and
emotional need within each type of multitasking, the result of which is shown in
Table 5. At the significant level of 0.05, the two needs showed significant differences in
the extent of being gratified within type B and type C. Type B had the advantage of
gratifying cognitive need over emotional need, while the situation for type C was the
opposite.

Table 3. Ratios of gratifications among three multitasking types (percentage)

User needs
Type A Type B Type C

Mean SD Mean SD Mean SD
Cognitive need 15.14 27.24 52.63 38.09 21.90 19.10
Emotional need 9.59 23.84 14.25 28.82 38.20 20.90
Information need 4.00 20.00 8.27 14.19 3.72 6.56
Social need 1.33 5.20 11.64 23.77 6.68 9.50
Recognition need 19.74 37.09 7.99 21.62 2.06 3.33

Table 4. ANOVA test of multitasking types for cognitive need and emotional need

Variables df F p Partial η2 Cohen’s f2

Cognitive need 2 13.599 <.001 .362 .567
Emotional need 2 14.576 <.001 .378 .608
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4 Discussion

The core finding of this study is that multitasking activities are not necessarily
“emotionally satisfying but cognitively unproductive” [13]. Whether a certain user
need is gratified or not may depend on the multitasking type, to be specific, whether the
content on each device has relevancy. Relevant content on different devices can
improve the collaborative works and activities, resulting in higher perceived produc-
tivity and higher perceived efficiency. A typical use scenario is as depicted by the
following report:

[No. 8, female] “I forgot to print out the lecture slides, so I used the laptop to do
my homework and referred to the lecture slides on the iPad in my dormitory. I felt it
very convenient.”

To the opposite, irrelevant content on different devices can aggravate the inter-
ruptions caused by multitasking, resulting in lower perceived productivity, as described
in the words below:

Fig. 1. Pairwise comparison between types of multitasking for cognitive need and emotional
need.

Table 5. ANOVA test of cognitive need and emotional need within each multitasking type

Variables df F p Partial η2 Cohen’s f2

Type A 1 .578 .455 .024 .025
Type B 1 10.954 .003 .313 .456
Type C 1 7.652 .011 .242 .319
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[No. 24, female] “I was in my lab searching for some literature, while I received
text messages on my mobile phone. I had to reply to it. The coming messages disturbed
my work and I felt very anxious.”

In this case, her social need was gratified while the negative effect was the reduced
productivity. A more extreme example to gratify emotional need in the third type of
multitasking is as follows:

[No. 23, male] “I was in my dormitory watching the cartoon Initial D on my
computer. Since the plot of the cartoon was very slow, I meanwhile read the book On
Top of Tides on the tablet. I felt it very comfortable and I didn’t miss either.”

The finding can provide implications for designing collaborative applications or
services based on multiple platforms. In the era of smart computing, the collaboration
and communication between devices are becoming more and more popular. For
application designers, the goal should be enhancing the whole user experience pro-
vided, but rather user experience on a single device. Thus, the content relevancy on
different devices is not ignorable. Reducing the interruptions between devices and
maximally improving the cooperation and consistency between devices are beyond all
doubt beneficial for providing excellent whole user experience across platforms. From
the results of the study, we can see that multitasking activities with data communication
between devices are still insufficient for gratifying either cognitive need or emotional
need. The fact that type B multitasking outperforms type A multitasking implies that
humans are still better at coordinating and managing different devices than technology
itself. In other words, humans are smarter at choosing the work for each device in a
multitasking setting. In this direction, more research needs to be done to exploit the
capacity of each device and explore the possible collaborative work patterns for
multitasking contexts.
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