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Abstract:

Today’s mobile technologies and the use of social networks are pervasive, however, studies on mobile social
networks in a collaborative setting at school are still scant. In this research-in-progress paper, we propose a
research framework which explores how two important aspects of social networks including network
Eigenvector centrality and network reciprocation influence user enjoyment and their knowledge self-efficacy,
which are likely to affect their attitude towards using mobile technologies to connect with their peers, and
further impact their academic performance in a collaborative task setting. A brief theoretical background and
hypothesis development are presented. A study plan is then described at the end.

Keywords: social networks, mobile collaboration, mobile learning

[. INTRODUCTION

Due to the dramatic increase of mobile devices use, it is becoming crucial to understand the
influence of networks on the massive spread and transmission of information in the networks and
communication reciprocity (Miritello et al., 2011; Onnela et al., 2007; Palla et al., 2007). The
degree of the social network node measures the numbers of people with whom an individual
participant interacts (Marsden, 1987). In general, the degree distribution is skewed with a long
tail, indicating that most users have only a few connections, while a small minority has hundreds
of connections (Newman, 2003). In fact, within the same network, not all the connections take the
same level of important role. For this reason, in social networks, each tie has a given strength
that quantifies the attention or the flow of information through the connection. Exploring the
strength of the ties in social networks can help in the understanding of the structure of the
network, but also the dynamics of many phenomena that involves human behaviors such as
information sharing and social influence (Hill et al., 2010; Onnela et al., 2007; Watts, 2004).
Although numerous social network studies have been conducted, this stream of research in a
mobile context is still scant. Therefore, in the current study, we focus on investigating the
contribution of social networks developed among mobile users on their performance in a mobile
collaborative task setting.

Research (Kindermann, 2007) has shown that students whose social network consisting of more
engaged peers at school can show an increase, or at least stability in their classroom
engagement. This positive peer effect is of great interest to educators, and in the past few
decades, more research has been conducted to examine peers’ influence on student school
engagement and performance (Verroneau & Dishion, 2010). However, the mechanisms by
which this change occurs are still elusive. With the SNA techniques, it is promising to examine
multiple aspects of students’ social network in order to promote higher enjoyment and self-
efficacy with mobile technology in group collaborative learning, which in turn are likely to result in
higher intention to use the technology and the performance of the students. Therefore, we
embarked this study at a school setting. We assume that this study may make a difference in
terms of finding out how students’ social networks are structured, and what kind of position that
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an individual has in the classroom regarding their use of mobile technology. By understanding
how the peer network characteristics of the students influence their way of mobile collaborative
learning, we can ultimately develop more successful intervention practices to improve the
achievements of the students with mobile technologies in group settings.

This research-in-progress paper is structured as follows: following the introduction, a brief
theoretical background is presented, and then a research framework focusing on how mobile
social networks influence student performance is proposed with a set of hypotheses. Then a
study plan is proposed to examine this phenomena.

II. BRIEF THEORECTICAL BACKGROUND

Social network analysis (SNA) is a particularly promising approach, as it explores the nature of
social context through examining the meaningful social connections, and provides a view of
mapping the connections of an entire social network and opening up a window into the
mechanisms of social interactions by the examination of local connections of targeted individuals.
One key aspect of network that may shed more light on the mechanisms of influence is that of
centrality, which refers to as those individuals within a network who are more highly connected
and have greater control of information flow through the network (Borgatti, 2005). In the context
of SNA, centrality refers to the location of nodes or actors, which in our context would refer to
students in class. Centrality in social networks was first introduced by Bavelas (1984) to analyze
communication in small groups. He hypothesized that structural centrality within the network
would influence communication and power. The structure of networks, including centrality, has
been proved to be influential in small groups (Russo, 2005).

Through a control in an information flow as well as an exposure to multiple attitudes and ideas, a
more central individual may be the key to influencing peer networks, in that individuals with high
centrality scores are more likely to be leaders with key conduits of information. More specifically,
eigenvector centrality, in essence, denotes the extent to which an individual is a big fish
connected with other big fish in a big pond. It is a measure of how close an individual is to actors
who are linked to others. Eigenvector centrality is calculated by assessing how well connected an
individual is to the parts of the network with the greatest connectivity. Individuals with high
eigenvector scores have many connections, their connections have many other connections, and
so on to the end of the network. High eigenvector centrality individuals are leaders of the
network. They are often public figures, with many connections to other high-profile individuals.
Thus, they often play the roles of key opinion leaders and shape public perceptions. A related
example of this is Google’s page rank algorithm, which is closely related to eigenvector centrality
calculated on websites, for measuring the importance of web sites pages based on links to them.

Another important aspect of social network is network reciprocation, which is regarded as one of
the main drivers in network formation, along with popularity (making friends with those who have
many friends) and triadic closure (making friends with friends of friends) (Schaefer et al., 2010).
Reciprocation links in a network are important in the emergence of relationship and make the
relationship more stable (Hallinan, 1978; Runger & Wasserman, 1980). In a study conducted in a
primary school, experimental evidence underlines the role of reciprocation (Conte et al., 2009) in
the dynamics of social network formation. The reciprocation process draws its strength from the
norm of reciprocity, which is “a universal structure of human morality” (Gintis et al., 2008; Henrich
et al., 2001) and helps to create stable social systems by providing a starting mechanism for
relations in situations where there are no established rules for social interaction (Gouldner, 1960).

[ll. PROPOSED RESEARCH MODEL

In this study, we aim to link these two important aspects of social networks in a mobile
collaborative task setting at school to explore their effects on students’ perceived enjoyment and
knowledge self-efficacy with mobile technologies which are likely to influence student attitudes of
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using mobile technologies for learning and furthermore impacting their academic performance.
Therefore, we propose the following research framework (Figure 1) to understand this mobile
social networks in a school setting, in particular on a set of collaborative tasks among student
groups who intensively use mobile tablets for study.

Eigenvector Perceived
Centrality Hla—) Enjoyment \
H3
H1b
A Attitude towards H5—p| Performance

Technology Use

A

H4
Network
Reciprocation

Knowledge Self—/
H2a— " Efficacy

Figure 1: Proposed Research Model

In the next section, we briefly present the rationale on our hypotheses development presented in
the above research framework.
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Hypotheses

Bonacich (1972) proposed that to be more central, one not only has to be close to all other
members of a network, but also to be connected to other well-connected nodes. In this way, one
can be highly central even if they do not have a lot of connections as long as they are connected
to highly connected friends. By bridging multiple central groups, these individuals hold a lot of
power, or influence on the other nodes. This pattern of relationships may provide entertainment
value of the individual and perception of higher perception of knowledge self-efficacy while
participating in a collaborative task.

Eigenvector Centrality and Perceived Enjoyment

Self-determination theory (SDT) (Deci & Ryan, 1985) is a theory of human motivation based on
the notion that humans come with innate psychological needs that must be met in order to
nurture curiosity and interest in the context within which they are embedded. In this proposed
study, the network relationships represented by the Eigenvector Centrality of students who are
highly connected with others through the mobile technology can contribute to influencing other
students to a higher perception of enjoyment, while working with mobile technology for learning
purposes in class. This pattern of behavior is likely to provide pathways and avenues for students
to make their own decisions and follow their representative figure, which appears as Eigenvector
Centrality. Among students whose enjoyment is influenced by peer-influenced interactions
(Collins & Madson, 2006), research has shown that students whose social networks at school
tend to consist of more engaged peers, show an increase in their classroom engagement, and
are more likely to comprehend the materials and achieve at a higher level (Kindermann, 2007).
Thus, we propose:

Hla: A positive relationship will be obtained between Eigenvector centrality and perceived
enjoyment.

Eigenvector Centrality and Knowledge Self-Efficacy

The eigenvector weights contacts according to their centralities. Eigenvector centrality takes into
account the entire pattern in the network. Eigenvector centrality is a measure which takes into
account not only the size of one’s group, but also accounts for how interconnected that group is
with the complete network. Eigenvector centrality has the benefit of taking into account the
relative centrality of an individual node’s connections, and weighting its score accordingly. As
such, being connected to other highly connected individuals will in turn lead to a higher
eigenvector centrality score. For those who have high eigenvector centrality scores, it is likely
that they need to be constantly connected with his peers on the networks, and therefore, they are
assumed to have high-level self-efficacy with technologies. In today’s mobile world, it is also likely
that they are proficient in using mobile technologies as well. Therefore, we hypothesize:

H1b: A positive relationship will be obtained between Eigenvector centrality and knowledge self-
efficacy.

Network Reciprocation and Knowledge Self-Efficacy

The social interaction ties based on the social theory present a channel through which resources
such as information and knowledge can flow. The improvement of close relationships with others
is regarded as a means of facilitating effective knowledge sharing (Chow & Chan, 2008). The
daily mobile interactions between students with their close groups contribute to a supportive
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exchange environment in the learning process, which reinforces the network reciprocation. The
participants in the group can increase their self-efficacy with mobile technology. The participants
will also gain confidence in their ability to provide useful knowledge to others (Chen & Hung,
2010). Self-efficacy in this way can direct the behavior aimed at archiving the given tasks. The
network reciprocity based on the mobile technology is therefore likely to play a key role in pooling
knowledge inside the group to help others gain confidence of using mobile technologies.

H2a: a positive relationship will be established between network reciprocity and knowledge self-
efficacy.

Network Reciprocation and Perceived Enjoyment

Based on the social exchange theory, there is an expectation for reciprocity in the interactions
regarded as a major motive for participants to contribute (Homans, 1958). The reciprocal
exchange is based on unilateral resource giving (Molm & Cook, 1995). By applying a SNA, we
examine the existence of reciprocity within the context of group learning enabled by the
technology. In our case, the communications among the students using their mobile devices daily
represent a social aspect that influences their learning, where reciprocity will play a role.
Sociability recognizes a human’s tendency to socialize with others, and emphasizes its playful
characteristics as a pleasurable experience (Simmel & Hughes, 1949). It causes an individual to
give sociable values to others as much as the person receives reciprocal values from these
others engaged in the interactions (Junglas, 2013). The reciprocity that characterizes the
students with the selected peers in their school networks has the potential to trigger their
enjoyment of group learning tasks via interacting with their peers constantly through their mobile
devices. Thus, we hypothesize:

H2b: a positive relationships will be established between network reciprocity and perceived
enjoyment.

Perceived Enjoyment and Attitudes toward Technology Use

Within the framework of the TAM model, Davis et al., (1992) suggested that perceived enjoyment
is similar to intrinsic motivation which drives the performance of an activity. Perceived enjoyment
has a significant effect on the intended use of new technologies (Davis et al., 1992). Based on
the analysis of four different types of mobile service (i.e., SMS, contact, payment, and gaming),
Nysveen et al. (2005) conclude that people’s intention to use mobile services as well as their
attitudes toward the actual use is significantly affected by the enjoyment. In their study of mobile
data services, Hong et al. (2006) show that perceived enjoyment is a significant predictor of the
intended adoption of mobile data services in the areas of communication, information, and
entertainment. These findings suggest that perceived enjoyment is likely to influence users’
attitude about technology use. Therefore we suggest the following hypothesis:

H3: Perceived enjoyment will have a significant influence on attitudes towards technology Use.

Knowledge Self-Efficacy and Attitudes toward Technology Use

An individual's confidence in performing a specific task significantly influences behavior (Ajzen,
1991). Self-efficacy refers to individuals' beliefs about their ability and motivation to perform
specific tasks (Bandura, 1986, 1997). More specifically, individuals who believe that they can
master a certain skill or an activity tend to have higher intention to perform the activity. Previous
studies have found that higher levels of self-efficacy with respect to computers lead to higher
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levels of behavioral intention and the usage of information technology (Compeau & Higgins,
1995; Gist, Schwoerer, & Rosen, 1989). Thus, we propose:

H4: Knowledge self-efficacy has a positive effect on attitudes toward technology use.
Attitudes toward Technology Use and Performance

Attitudes towards using the problem-solving system was found to enhance student performance
at school (Hwang, Wu & Chen 2012). We assume this statement will also hold in our study
context.

H5: Attitudes toward technology use will have a significant influence on performance.

STUDY PLAN

We plan to conduct a set of field experiments to examine the proposed research model with
approximately 500 students at multiple schools which have actively adopted mobile technologies
for teaching and learning in their curricula. We split students into small study groups in different
classes. We will analyze the existing student social networks involved in mobile technologies,
such as mobile tablets, and set up some experimental groups by asking students to work on a set
of collaborative tasks aligned with their current curricula, in addition to assigning a control group
with a traditional classroom setting without mobile SNA for comparison. This study is currently
ongoing. By the time when the SIGED meeting will be held in Dec., we should be able to report
our empirical findings with the SIGED participants.
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