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ABSTRACT

Smartphones have become increasingly popular among consumers, and their popularity has given rise to
various kinds of applications, or apps. This study attempts to use consumer gender and real world
interpersonal relationships to explore the moderating effect of popular cellphone communication software
usage on interpersonal interactions. This study uses variance analysis to test its hypotheses, collecting data
from a research sample of 128 university students who use instant messaging (IM). The results show that
when users have good interpersonal relationships, they also have good interpersonal interactions. Even if
consumers use cellphone IM software infrequently, users who have good interpersonal relationships in
daily life can also interact via other communication channels because they have better interpersonal

interaction techniques.
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1. INTRODUCTION

In modern society, mobile phones feature far
more than just calling and text messaging
capabilities. In the 21st century, smartphones
occupy a very important place in people’s lives. For
example, people can receive and send emails
through their mobile phones at any time, browse
Facebook to catch up with friends anytime and
anywhere, or make contact with clients and friends
through the Line or WhatsApp applications. If the
user gets lost, the GPS installed in mobile phones
can be used to locate the intended destination very
quickly.

According to Gartner (2012), the sales volume of
mobile phones in the first quarter of 2012 reached
419.1 million [1]. Although the figure is down 2%
compared with the same period in 2011, smart
phone sales are a constant driver of the mobile
phone market. The sales volume of smartphones for
the first quarter of 2012 was 144 million, up 44.7%
from 2011. In Asia, the percentage of smart phones
that were sold grew from 20% of the mobile phone
market in 2008 to 39% in 2012.

In recent years, consumers have continued to

increase their dependence on the Internet,
particularly as Internet usage has gradually
developed toward mobile models, further

strengthening the concept of mobile Internet

applications. New forms of mobile network
application services have changed the way
consumers use cellphones, with smart mobile
devices being fully introduced into the mass market
to satisfy more of the user’s physical and mental
needs. In Taiwan, a study by the Institute for
Information Industry (III) (2012) reported that in
2011, 85.3% of Taiwanese consumers owned
cellphones, with 16.6% of these having
smartphones [2]. In 2012, InsightXplorer conducted
a study on smartphones for Taiwanese netizens,
finding that other than the basic function of
“making telephone calls,” among the usage
behaviors for smartphones, the ratio of “browse
webpages online” (44.5%) is the highest among
various mobile application services, followed by
“send and receive text messages” (37.0%). This
result shows that cellphones have become an
important way for Taiwanese people to transmit
messages [2].

Free mobile communications software has
become the optimal tool for communication among
friends [3]. New technology has taken an
intermediary role in interpersonal communication.
Past studies have focused on computer operations
and the use instant messaging (IM) in work
situations for communication among colleagues [4-
6]. Moreover, the real-time interaction of cellphone
IM is an advantage over the comparative
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inconvenience of personal computers and the non-
prevalence of notebook computers, and cellphone
IM has been significantly utilized for both
communication between and building relationships
among friends. Neo & Skoric (2009) noted that
university students in both the West and East are
heavy users of IM [7]. Hu et al. (2004) surveyed
138 American university students, reporting that as
many as 90% of university students communicate
primarily through IM; a survey of 268 Canadian
university students indicated that 97% were IM
users [8]. Nearly all Taiwanese university campuses
have wireless Internet [9], making university
students heavy users of online IM.

Previous IM research explored whether IM usage
can help users multi-task [10-12] and whether
medical institutions can use IM to provide real-time
medical consultation services [13]. Other studies
have used psychology to evaluate the character
traits and social perceptions of people who prefer
using IM as their primary communication medium
[14-15]. Yet other research compared differences
caused by different electronic media (including IM)
on the communication levels of users [16-17].

Hutchby (2001) pointed out that as a type of
technology, media  participates in  the
communication and interactions of humans in the
workplace[18]. Differences in the characteristics of
media alter interpersonal relationships and
interactions; thus, to further understand the nature
of human communication, it is possible to observe
how human communication is affected by
messaging software on smartphones. This type of
study also helps us understand how these new
technologies affect and change human interaction.
People’s life behaviors have been transferred to the
Internet as a result of the prevalence of mobile web
devices, resulting in consumer behavioral changes
in how individuals connect to the Internet. There
are few current studies of how Chinese university
students use their cellphones to conduct IM
communication. To fill this research gap, this study
seeks to explore the interpersonal relationships of
university students, their use of smartphone IM, and
the effect of gender on interpersonal interactions,
clearly presenting the interactive effects caused by
the above factors.

1.1. Interpersonal Relationships, Gender, And
Interpersonal Interaction

Interpersonal relationships concern interactions
between people, with behaviors, emotions, and
thoughts expressing interactive relationships, such
as attraction, cooperation, leadership, submission,

or rejection. Interpersonal relationships can satisfy
basic human needs for survival, such as the
prevention of loneliness, the search for
identification, the need for social comparison, the
search for certainty, and the possibility of personal
development, making such relationships important
for the lives, emotions, and work of each person
[19-20]. Mills (1982) classified interpersonal
relationships  into  two  types: communal
relationships and exchange relationships [21].
Communal relationships generally exist among
family members, friends, and relatives and
comprise a tacit agreement regarding each other’s
concerns and happiness, thereby establishing long-
term close relationships. Conversely, individuals in
exchange relationships are only concerned with
their own profit; individuals in these relationships
focus on profit and would only help another person
for payment. Mills (1982) believed that people can
simultaneously maintain a communal and exchange
relationship with another person, and exchange
relationships can occasionally develop into
communal relationships [21,22]. In constructing a
conflict resolution theory for Chinese society,
Hwang (2009) proposed that individuals live in
social networks with which they identify, and when
an individual faces interpersonal conflict, to meet
personal objectives, he or she uses direct expression
to make his appeal [23]. To maintain interpersonal
harmony, this individual may address conflict by
compromise, tacit rejection, or tolerance. Wu’s
(2006) study of emotional labor in research work
showed that after individuals express anger in
interpersonal interactions at work [24], they are not
only worried about interpersonal consequences but
occasionally must also repair the broken social
relationships caused by their impulsive behavior.

Impression management is a basic interpersonal
objective that primarily seeks to lower uncertainty
with others. The uncertainty reduction theory
attempts to explain how people form images of
other people, placing the focus on the interpersonal
communication process that takes place at the
original interaction [25]. The theory hypothesizes
that when people meet others, they consider
primarily how to lower uncertainty between one
another and to increase predictive ability for others’
behavior. When an individual experiences
uncertainty, he generally seeks information from
the external environment to lower ambiguity [26].
Uncertainty is not the only factor involved when
people first interact, but management of uncertainty
is a maintenance technique that can enhance the
development of close relationships. Uncertainty can
also occur in established relationships, however,
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and thus is continuous state in all types of
relationships [27].

Oral communication apprehension(OCA) refers
to fear or anxiety that forms when an individual
communicates or anticipates orally communicating
with other people. A description of interpersonal
relationships and interaction noted that this type of
apprehension is both a character trait in
communication and an indicator of maladjusted
social communication [28]. People with oral
communication apprehension find it more difficult
to maintain successful interpersonal relationships
and tend to be subject to negative comments from
peers [29]. Personal interactive behavior is
primarily affected by the evaluation of possible
actions by the object of the interaction or by an
individual’s fear of being threatened by others.
When the behavior expressed by someone new
conforms to the interpersonal threat perceived by
the individual, he may attempt to block the
interaction between them; conversely, when a new
person’s actions have the effect of reducing
interpersonal threats that the other person fears
facing, actions to promote interaction between them
may be taken [30]. In interactions with family and
close friends, individuals generally have a
significant level of mutual understanding due to
their longstanding connection, especially in terms
of whether they are in danger of criticism [31].
When an individual is rejected by another in the
course of establishing an interpersonal relationship
or even in maintaining the relationship he wants,
great fear [32] or even negative effects on personal,
mental and physical health can result [33,34]. Thus,
if the object of interaction is someone with whom it
is difficult to get along, others may not be willing to
have further contact with him or even actively avoid
further contact; in some situations, however, such
as with colleagues and classmates, individuals
cannot choose with whom they interact.

Thus, this study proposes the following research
hypothesis:

H1: Users’ interpersonal relationships will
positively influence their interpersonal interactions

Enns (1992) noted that in the socialization
process, women tend to maintain high connections
with other interpersonal relationships and that
women develop interpersonal relationships before
autonomy [35, 36](Straub, 1987). Because men are
competition oriented, they find it more difficult than
women to form friendships [37]. Greely & Tinsley
(1988) showed that women are more willing than

men to disclose themselves, thus making it easier
for women to find closeness in interpersonal
relationships [38]. In terms of interpersonal
relationships, women generally outperform men
[39]; thus, the present study proposes the following
research hypothesis:

H2: Women are better than men at conducting
interpersonal interactive relationships

1.2. The Moderating Effect Of Instant Message
Usage Behavior

IM works in the following way: “a user can set
up a group of one’s own partners, and when they
write and send messages, the user can see the
message on the screen [40]. Carmeron & Webster
(2005) wrote that IM 1is a communication
technology that allows users to send and receive
real-time textual messages as well as to see who is
currently online [5].

The market share of smartphones has continued
to expand, and most people like to use free
communication software to contact friends and
family, replacing the text message systems of the
past. Among this type of software, WhatsApp and
Line are popular smartphone communication
applications, or apps. Such software allows
customers to send instant messages, images, and
videos for free. A survey by Allot Communications
found that the broadband traffic of WhatsApp in IM
was only 3% in the first half of 2011 but grew
rapidly to 18% in the second half of the year [41].
According to data published by WhatsApp, in
October 2011, WhatsApp needed to process
approximately one billion messages per day; by
February 2012, this number had increased to two
billion [42].

The process of interpersonal interaction on the
Internet, from first meeting to image formation and
then to further interaction, is not as illusory and
difficult to grasp as people imagine. In fact, there
are still observable cognitive and perceptive
processes involved. When two people meet, the
social identity function is initiated, and various
types of categories are used to orient the other
person. One’s existing information about the
category, or the schema, is then extracted, and a
decision is made regarding how to interact with the
other person [43].

Castells (1998) noted that in the Internet age, a
new space of flow has replaced the traditional space
of places [18]. Through computer and online
communications technologies, people can easily
conduct remote interactions that are similar to face-
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to-face interactions. The uniqueness of IM media is
that it allows people to interact in real-time across
different areas, an interaction that may have
anonymity because users are not actually near one
another [18]. Giddens (1990) proposed the
disembedding mechanism, which refers to social
relationships being lifted out from their interactive
contexts in places and then reconstructed after
crossing time and space [18]. Users and Internet
communication  software  jointly  establish
interpersonal relationships as disembedding.

Online communication provides a way for people
to write messages and present an interpersonal
image, use symbols to provide attractive
information, and increase the sense of closeness
with others [16]. Social information processing
theory states that people who use computers to
mediate communication can use interactive
communication to create and manage interpersonal
images [44]. Scholars note that for poor social
communicators, computer-mediated communication
(CMC) can reduce anxiety and help such
individuals conduct more social interactions [45,
46]. Thelwall & Wilkinson (2010) pointed out that
users seek connection with others and
communicative satisfaction when using the Internet,
in which one is not required to fully express oneself
but can still gain social contact; such channels can
be used to satisfy the need for establishing close
relationships with peers [47].

IM software provides users with the ability to
maintain relationships with friends at any time and
in any place, and the intimacy provided by this
medium is more relaxed; all friends on the
software’s list maintain contact with the user, but
they do not pressure the user to find a topic to chat
about [48]. Thus, the Internet brings a carefree,
liberating, and non-threatening character to
interpersonal interaction. Online interpersonal
relationships and interactions are defined by the
extent to which, in an online community, the
members perceive themselves as a community and
both interact and share with other members of the
community. The construction of interpersonal
relationships can foster greater participation and
interaction with other community members [3,49].
Levinger (1980) proposed that relationships of self-
disclosure change from superficial disclosure to
very intimate disclosure and that the more time
spent communicating with friends in more intimate
ways on IM, the greater the intimacy felt [50].

Men and women have different attitudes toward
technology: women see technology as having a

socializing function, while men see technology as a
machine [51]. When men and women work in
groups, women communicate verbally, provide
constructive criticism [52], and like to discuss
interpersonal problems. Men continue to work on
computers and prefer not to address interpersonal
conflict in real-life [53]. In addition, Hong (2010)
reported that when MSN is used to maintain
relationships, male university students are more
active than female university students. Men have a
more positive attitude toward technology than
women [54], and with respect to CMC participation,
men are more likely than women to post longer
messages [28]. Thus, men are more willing to use
cellphone IM software. This study therefore
proposes the following research hypotheses:

H3-1: Those with low cellphone IM software
usage have  Dbetter real-life interpersonal
relationships and better interpersonal interactive
relationships.

H3-2: Those with high cellphone IM software
usage have poorer real-life interpersonal
relationships and better interpersonal interactive
relationships.

H4-1: When those with high cellphone IM
software usage are male, they have better
interpersonal interactive relationships.

H4-2: When those with low cellphone IM
software usage are female, they have better
interpersonal interactive relationships.

2. METHOD

Following a discussion of the relevant literature,
this investigates the influences of the WhatsApp
messenger usage behavior, gender and interpersonal
relationships on real word interpersonal interactions.

This study used purposive sampling of university
students because they are heavy users of cellphone
IM. A questionnaire was distributed at multiple
schools to gather data from students. The
participants were required to have a habit of using
IM and to wuse WhatsApp messenger to
communicate in their daily lives.

To measure scale consistency, this study collected
30 students for a scale pretest, and scale items with
a lower correlation coefficient were deleted [55].
The present study primarily used a 5-point Likert
scale to measure questionnaire responses. There
were 31 questions in the questionnaire: 1 on gender,
14 on real-life interpersonal relationships (revised
from Wang, 1984)[56], 10 on interpersonal
interactions  (revised  from  Walther and
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Burgoon,1992; Parks and Floyd, 1996)[57,58], and
6 on instant messenger usage behavior (revised
from Shu and Chuang, 2009)[59]. Table 1 shows
the reliability and wvalidity of the wvariables;
Cronbach’s a value is used to measure research
reliability. In addition, convergent validity in this
study is expressed in average variance extracted
(AVE), and confirmatory factor analysis (CFA) is
used to test the scale. The results indicate that the
questions conformed to the requirements [60,61].
There are two variables in this study: interpersonal
relationships and IM usage behavior, which are
referred to as high if above the mean and low if
below the mean. One hundred fifty questionnaires
were released, and 128 valid samples were retrieved,
for a retrieval rate of 85.3%.

This study used SPSS 18.0 and Mplus 6.0 as
analytical tools and primarily used Cronbach’s a
value for reliability testing, AVE and CFA for
validity testing, and ANOVA analysis and t-tests to
test the hypotheses(Tablel).

TABLE 1: RELIABILITY AND VALIDITY OF SCALE ITEMS

Variables Cronbach’s AVE CFA
o value

Interpersonal 0.817 0.512 ¥=44.302
Relationships CFI=0.965
IM Usage 0.947 0.509 TLI=0.913
Behavior RMSEA=0.003
Interpersonal 0.833 0.599 SRMR=0.036
Interaction
3. RESULTS

There were 54 male and 74 female subjects in the
present study, averaging 20.1 years of age. Table 2
illustrates the ANOVA test of whether the
examined variables differ in terms of the dependent
variables. Because the total ANOVA reached
significance (F=4.554, p<0.001), it was necessary
to test the individual independent and dependent
variables, as shown in Table 3.

TABLE 2: ANOVA ANALYSIS OF THE OVERALL MODEL

Variables Sumof df Sumof F-value p-value

Square Mean

Square

The adjusted 16.020 7 2.289 4.554 0.000*
model
Gender 0.200 1 0.200 0.397 0.530
Interpersonal 2.543 1 2.543 5.059 0.026*
Relationships
IM Usage 0.039 1 0.039 0.077 0.782
Behavior*
Gender
IM Usage 4.394 1 4.394 8.743 0.004*
Behavior*

Interpersonal
Relationships
IM Usage 0.080 2 0.040 0.080 0.923
Behavior*
Gender*
Interpersonal
Relationships
*p<0.05
TABLE 3: POST-HOC TEST RESULTS OF THE VARIABLES
variables Mean Standard ~ 95% CI p-value
Deviation
Interpersonal
Relationships
High 4.1 0.1 3943 0.026*
Low 3.8 0.1 3.6-4.0
IM Usage Interpersonal
Behavior Relationships
High High 37 0.1 3.5-39 0.322
Low 3.8 0.1 3.5-4.1
Low High 4.5 0.1 4.3-4.7 <0.001*
Low 3.7 0.2 3.5-4.1
#p<0.05

On the whole, the main effect of gender is not
significant (F=0.397, p=0.530); thus, H2 is not
established. H1 (users’ interpersonal relationships
will positively influence users’ interpersonal
interactions) was confirmed, with statistical
significance (F=5.059, p=0.026). Therefore, post-
hoc t-tests were used to analyze the influence of
interpersonal  relationships on  interpersonal
interactions. Among the results of these tests, those
with better interpersonal relationships scored 4.1 in
interpersonal interaction, while those with poorer
interpersonal  relationships ~ scored 3.8 in
interpersonal interaction, thus establishing HI1, as
shown in Table 3.

When considering the level of consumer cellphone
instant messaging use, the main effect of real
interpersonal  relationships on  interpersonal
interactions is statistically significant (F=8.743,
p=0.004); post-hoc t-tests were therefore used for
further analysis. The results indicate that heavy
users of communication software with lower
interpersonal relationships had a mean score of 3.8
in interpersonal interaction, higher than the score of
3.7 for those with high interpersonal relationships.
This difference is not statistically significant
(p=0.322), however, and H3-2 is not established.
Light users of cellphone messaging software with
good interpersonal relationships scored an average
of 4.5 in interpersonal interactions, higher than
those with poorer interpersonal relationships, who
scored 3.7 in interpersonal interaction. This
difference  reached  significance  (p<0.001),
establishing H3-1 (Table 3).
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Under the moderation of cellphone IM use, the
influence of gender on interpersonal interactions is
not significant. The analysis of independent sample
t-test results for men and women showed that male
heavy users of messaging software scored 4.3 in
interpersonal interactions, higher than the score of
3.7 for female users. However, this difference is not
statistically significant (p=0.231), and H4-1 is not
established. For light users of messaging software,
men scored 3.8 in interpersonal interactions, lower
than the score of 4.1 in interpersonal interactions
for women. This difference is not statistically
significant (p=0.930), and H4-2 is not established.

4. DISCUSSION

Smartphones have become more popular among
consumers, and the variety of available apps has
also grown. This study attempts to use gender and
real world interpersonal relationships to explore the
moderating effect of popular cellphone messaging
software use on interpersonal interactive
relationships. In the real world, the management of
interpersonal relationships begins from the desire
(or lack thereof) to establish a relationship with
another person. Regardless of personality or body
language issues, when people exchange information
in face-to-face interactions, the communication is
both verbal and non-verbal. Non-verbal cues can be
alternately supplementary to verbal communication
or a source of confusion. The results of this study
show that those with good interpersonal
relationships also have better interpersonal
interactive relationships. This result confirms H1
and is consistent with studies by other scholars
[19,20]. In this vein, Weiss & Baker-Smith (2007)
showed that peer relationships in the student stage
will affect interactions with others, and Goffman’s
(1959) analysis of interpersonal interaction showed
that the messages that people give explicitly are
occasionally not as important as implied messages,
indicating that interpersonal relationships and
interpersonal interactions affect one another [62]. In
addition, this study finds that gender does not affect
interpersonal interactive relationships. While this
result differs from those of other scholars [36, 39],
it is consistent with the findings of Chang, Lin &
Yeh (2010)[20]. During development, a person’s
development of social interaction skills is in some
ways more important than changes in physique and
biological abilities, especially in the sense that such
skills are necessary to create a sense of belonging
by establishing close relationships; thus, gender
differences do not affect interpersonal interactive
relationships.

Lee & Perry (2004) indicated that IM is a substitute
for traditional communication channels. The present
study is based on those findings and used the extent
of cellphone IM software use as the moderating
variable to explore the effect of new technology on
interpersonal interactions [63]. The results show
that when users have Dbetter interpersonal
relationships in daily life, they can utilize other
channels to conduct interactive relationships, even
if the user does not frequently use cellphone IM
software. The ability to use other communication
channels comes from these individuals also being
better at managing interpersonal interactions. This
result establishes H3-1. Moreover, although the
statistical results of this study indicate that, even for
frequent users of IM software, there is no
significant improvement in interpersonal
interactions when users’ interpersonal relationships
are poor, and those with higher cellphone usage
rates have better interaction effects than those with
lower cellphone usage rates. In exploring computer
MSN messages, Tsao (2008) discovered that[48],
while it is very impolite not to say goodbye at the
conclusion of a conversation over the telephone, in
the emerging media of MSN, this kind of
interaction is normal, permitted, and not seen as
damaging to interpersonal relationships. Therefore,
although H3-2 is not established, it is still worthy of
attention.

Although the results obtained in the testing of H4-1
and H4-2 are not statistically significant, the
phenomenon is still worth examination. When male
consumers more frequently use WhatsApp
Messenger on cellphones to communicate, interact,
and transmit messages, their interpersonal
relationships are better maintained. Smiler and
Kubotera (2010) found that when love is involved,
men are more active in self-disclosure while women
passively respond [64]. Therefore, in the context of
IM interactions with a romantic purpose, men are
more active in emotional exchange. Although
women use WhatsApp Messenger less, their
interpersonal interactive relationships are not
reduced as a result, which is consistent with
Greeley & Tinsley’s (1988) findings that showed
women have less difficulty finding intimacy in
interpersonal relationships than men [38]. When
men communicate with others, they are more
rational and oriented toward principles and problem
solving. In the real world, less emotive
communication methods may result in alienation in
interpersonal interactions. However, after the
arrival of electronic media, due to the
characteristics of IM software itself, consumers can
have naturally brief communications, even using
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symbols to supplement emotional messages.
Moreover, a lack of image interference through
face-to-face communication can result in better
interactive relationships. In communication, women
are focused on the details of communication
etiquette and emotional support; occasionally
communication is only used to pass the time or to
air emotional complaints, with the goal of
maintaining relationships. Thus, women have
diverse communication channels, and messaging
software tends to become supplementary; therefore,
even though electronic media are not often used,
there is still a great deal of interpersonal interaction.

4.1. Practical Contributions

The present study extends the study by Li, Chau &
Lou (2005), adding IM usage behavior as the
moderating variable and gender as the predictive
variable[3]. These variables were added to integrate
technology wusage behavior and interpersonal
relationships into this research model to understand
the influence of IM wusage on interpersonal
interactions. This study uses research theory to
explore the influence of the increasing usage rates
of new technology and communication devices on
the establishment of interpersonal relationships and
interactions. The results of this study show that
cellphone IM usage indeed influences individual
interpersonal communication. Issues that are worthy
of attention include how to further extend cellphone
IM usage to the work environment in order to (i)
enhance work performance or (ii) use cellphone IM
interactions to conduct buzz marketing in
commercial applications.

In mobile communications, there has been a gradual
increase in consumers’ use of online services. Many
people prefer free messaging software with lively
icons for communicating with friends, replacing
previous versions of text messaging that required
payment and had character limits. In daily life, there
are always people who are using their cellphones.
Regardless of whether consumers are looking for
data, passing time, or keeping in touch with others,
the ubiquity of cellphones makes it appear that
everyone is using cellphone IM software, even
more so than computer-based IM software. Paulos
& Goodman (2004) argued that using cellphones
can let users know about the existence of “familiar
strangers,”  reducing  anxiety in  strange
environments [65]. Although technology has
brought great convenience, when users are
constantly using mobile devices to connect to
Internet systems, it can also be disruptive to other
activities, increasing the incidence rate of traffic
accidents and forcing governments to establish laws

regulating the times at which new technology can
be used. The human enthusiasm for electronics and
technology has resulted in a lack of enthusiasm
about exploring their environments, which can have
a considerable impact on real world interpersonal
social networks. In addition, in terms of practical
communication, IM software is not as convenient as
traditional text messages, as it requires both parties
to use the same software for it to function; this
limitation should be considered by service providers
for future improvement.

4.2. Limitation

The limitation of this study is that it only examines
users of WhatsApp Messenger, which was
previously developed as the measurement tool.
Those consumers who do not use this application
were excluded from this analysis. Future studies can
incorporate different software for comparison, and
it will also be possible to conduct cross-platform
comparisons of influence. Moreover, different
countries use different mobile Internet technologies.
Therefore, researchers should also perform studies
in countries with different wireless Internet usage
rates to compare the influence of IM on
interpersonal interaction. This study’s use of a
sample of university students who frequently use
cellphone IM software to maintain relationships is
also a limitation. Future studies should increase the
sampling scope and also analyze other age groups.

REFRENCES:

[1]Gartner. Gartner Says Worldwide Sales of
Mobile Phones Declined 2 Percent in First
Quarter of 2012; Previous Year-over-Year
Decline Occurred in Second Quarter of 2009.
http://www.gartner.com/it/page.jsp?id=2017015

[2]Insightxplorer. A investigation of smart phones;
2012. http://news.ixresearch.com/?p=5738/.
[3]Li D ,Patrick YK, Chau HL, “Understanding

Individual Adoption of Instant Messaging: An
Empirical Investigation. Journal of the
Association for Information Systems 2005; 6:

102-129.

[4]Hung YT, Kong WC, Chua AL, Hull CE.
Reexamining Media Capacity Theories using
Workplace Instant Messaging. In Proceedings
of the 34th Hawaii International Conference on
System sciences 2006.

[5]Cameron AF, Webster J.  Unintended
consequences of emerging communication
technologies: instant messaging in the

e —
487



Journal of Theoretical and Applied Information Technology

31* October 2015. Vol.80. No.3

N

RN

© 2005 - 2015 JATIT & LLS. All rights reserved-

" A mmmm—
SM i1l

ISSN: 1992-8645

www jatit.org

E-ISSN: 1817-3195

workplace. Computers in Human Behavior
2005; 12: 85-103.

[6]Isaacs EA, Walendowski A, Whittaker S, Schiano
DJ, Kamm C. The character, functions, and
styles of instant messaging in the workplace.
Paper presented at the computer supported
cooperative work, New Orleans, LA.; 2002.

[7INeo RL, Skoric MM. Problematic Instant
Messaging Use. Journal of Computer-Mediated
Communication 2009; 14: 627-657.

[8]Quan-Haase A. Instant messaging on campus:
Use and integration in students'everyday
communication. The Information Society 2007,
24:105-115.
http://www.indiana.edu/?tisj/24/index.html.

[9]Taiwan Academic Network Roaming Center,
2013.
http://roamingcenter.tanet.edu.tw/?page id=4.

[10]Bowman LL, Levine LE, Waite BM, Gendron
M. Can students really multitask? An
experimental study of instant messaging while
reading. Computers & Education 2010; 54:927-
931.

[11]Voida A, Newstetter WC, Mynatt ED. When
conversations collide: The tensions of instant
messaging attributed. Paper presented at the
computer-human interaction conference,
Minneapolis, MN; 2002.

[12]Perry M, O'HARA K, Sellen A, Brown B,
Harper R Dealing  with  mobility:
Understanding access anytime, anywhere. ACM
Transactions on Computer-Human Interaction
2001; 8: 323-347.

[13]Moskowitz DA, Melton D, Owczarzak J.Power
ON: The use of instant message counseling and
the Internet to facilitate HIV/STD education and
evention. Patient Education and Counseling
2009; 77:, 20-26.

[14]Bardi CA, Brady MF. Why shy people use
instant messaging: Loneliness and other
motives. Computers in Human Behavior 2010;
26:1722-1726.

[15]Riva G..The Sociocognitive Psychology of
Computer-Mediated =~ Communication:  The
Present and Future of Technology-Based
Interactions. Cyberpsychology & behavior
2002; 5: 581-589.

[16]JKim H, Kim GJ, Park HW, Rice RE.
Configurations of Relationships in Different
Media: FtF, Email, Instant Messenger, Mobile
Phone, and SMS. Journal of Computer-
Mediated Communication 2007; 12:1183-1207.

[17]Boase J, Horrigan J, Wellman B, Rainie L. The
Strength of Internet Ties'.2006.
http://www.pewinternet.org/pdfs/PIP_Internet t
ies.pdf.

[18]Hutchby I. Conversation and Technology: From
the Telephone to the Internet. Cambridge :
Polity; 2001.

[19]Derlega V, Janda LH. Personal Adjustment: The
Psychology of Everyday Life (2nd ed.).
Glenview, IL: Scott, Foresman, and Company;
1981.

[20]Chang HL, Lin ML, Yeh SW. The Study on the
relationships among emotional intelligence,
interpersonal relationships and self-concept of

college students. The Journal of Guidance &
Counseling 2010; 32: 1-25.

[21Mlls J, Clark MS. Communal and exchange
relationships. In L. Wheeler (Ed.), Review of
personality and social psychology. Beverly
Hills, CA: Sage; 1982.

[22]Chang CH. Perceiving relationships with others:
The Chinese dimensions. Indigenous

Psychological Research in Chinese Societies
1999; 12: 261-288.

[23]JHwang  KK. Confucian  Relationalism.
Taipei:Psychological Publishing; 2009.

[24]Wu TY, Cheng BS. The effect of interactions
among job involvement, ability of regulating
other's emotion, and emotional labor on
emotional exhaustion. Chinese Journal of
Psychology 2006; 48: 069-087.

[25]Berger CR, Calabrese RJ. Some explorations in

initial interaction and beyond:Toward a
developmental  theory  of  interpersonal
communication. Human Communication

Research 1975; 1: 99-112.

[26]Westerman D, Van Der Heide B, Klein KA,
Walther JB. How do people really seek
information about others?: Information seeking
across Internet and traditional communication
channels. Journal of Computer-Mediated
Communication 2008; 13:751-767.

[27]Knobloch LK, Solomon DH. Information
seeking beyond initial interaction. Human
Communication Research 2002; 28: 243-257.

[28]McConnell D. Interaction patterns of mixed sex
groups in educational computer conferences.
Part I -Empirical Findings. Gender and
Education 1997; 9: 345-363.

[29]McCroskey JC, Richmond VP, Daly JA, Cox B.
The effects of communication apprehension on

interpersonal attraction. Human communication
Research 1975; 2: 51-65.

488




Journal of Theoretical and Applied Information Technology

31* October 2015. Vol.80. No.3

N

RN

© 2005 - 2015 JATIT & LLS. All rights reserved-

" A mmmm—
SM i1l

ISSN: 1992-8645

www jatit.org

E-ISSN: 1817-3195

[30]Berscheid E, Reis HT. Attraction and close
relationships.In D T.Gilbert, S. T. Fiske, and G.
Lindzey (Eds.), Handbook of social psychology.
NY: McGraw-Hill; 1998.

[31]Hsu KY. Chinese Implicit Theory of
Personality-Behavior ~ Association and Its
Impact on Interpersonal Interaction. Indigenous
Psychological Research in Chinese Societies
2007; 27: 3-80.

[32]Sommer KL, Baumeister BF. Self-evaluation,
persistence, and performance following implicit
rejection: The role of trait self-esteem.
Personality and Social Psychology Bulletin
2002; 28: 926-938.

[33]Baumeister BF. The meaning of life. NY: The
Guilford Press; 1991.

[34]Myers D. The pursuit of happiness. New York:
William Morrow; 1992.

[35]Straub CA.Women's development of autonomy

and chickering's theory. Journal of college
student personnel 1987;28:198-205.

[36]Enns CZ. Self-esteem groups: A Self-esteem
groups: A synthesis of consciousness-raising
and assertiveness training. Journal of counseling
& development 1992; 71:7-13.

[37]Chickering AW, Reisser L. Education and
Identity.(2nd ed.).San Francisco, CA:Jossey-
Bass; 1993.

[38]Greeley AT, Tinsley HEA Autonomy and
intimacy development en college students: Sex
differences and predictors. Journal of College
Student Development 1988; 29: 512-520.

[39]Lo PH, Chen LC. The Study of family structure,
parents-child interaction, emotional intelligence
and Interaction between peers for elementary
school students. Bulletin of Educational
Psychology 2005;36: 221-240.

[40]Castelluccio M. E-mail in real time. Strategic
Finance 1999; 81: 34-37.

[41]Allot Communications.Allot Mobile Trends
Report H2, 2011 Shows VoIP and IM Traffic
Grew by 114%. 2011.
http://www.allot.com/index.aspx?id=3797 &ite
mID=83869.

[42]WhatsApp. It is a hoax. Really, it is. 2012.
http://blog.whatsapp.com/index.php/2012/01/

[43]Sherman RC. The Mind's Eye in Cyberspace:
Online Perceptions of Self and Others. in
Giuseppe Riva & Carlo Galimberti (Eds.),
Towards Cyber Psychology: Mind, Cognitions
and Society in the Internet Age, Chap.4.
Amsterdam, IOS Press; 2002.

[44]Wang Z, Walther JB, Hancock JT. Social
Identification and Interpersonal Communication
in Computer-Mediated Communication: What
You Do Versus Who You Are in Virtual
Groups. Human Communication Research
2009; 35:59-85.

[45]Freiermuth M, Jarrell D. Willingness to
communicate: Can online chat help?.
International Journal of Applied Linguistics
2006; 16: 189-212.

[46]Spitzberg BH. Preliminary development of a
model and measure of computer-mediated
communication (CMC) competence. Journal of
Computer-Mediated Communication 2006;
11:629-666.

[47]Thelwall M, Wilkinson D. Public dialogs in
social network sites: What is their purpose?.
Journal of the American Society for Information
Science & Technology 2010; 61:392-404.

[48]Tsao CR. The Medium Message of MSN
Messenger:Affordance  Theory and  the
Performances of MSN Relationship. Journal of
Cyber Culture and Information Society 2008;
14:133-166.

[49]Lee YH, Zhuang YL. An effect study of internet
relationship and brand identification on brand
community loyalty. Journal of national taipei
university of technology 2010; 43: 41-56.

[50]Levinger G. Toward the analysis of close

relationships. Journal of Experimental Social
Psychology 1980; 16: 510-544

[51]Brunner C, Bennett D. Technology and
gender: Differences in  masculine  and
feminine views. National Association of

Secondary School Principals Bulletin 1997;
81:46- 51.

[52]AAUW. Tech-Savvy: Educating Girls in the
New Computer Age, American Association of
University Women (AAUW) Education
Foundation, Washington, DC; 2000.

[53]Ching CC, Kafai YB, Marshall S. Spaces for
change: Gender and technology access in
collaborative soft- ware design projects. Journal
for Science Education and Technology 2000; 9:
67-78.

[54]Goldstein J, Puntambekar S. The brink of
change: Gender in technology-rich collaborative
learning environments. Journal of Science
Education and Technology 2004;13: 505-522.

[55]Allen K, Reed-Rhoads T, Terry RA, Murphy TJ,
Stone AD. Coefficient Alpha: An Engineer's
Interpretation of Test Reliability. Journal of
Engineering Education 2008; 97: 87-94.

489



Journal of Theoretical and Applied Information Technology
31% October 2015. Vol.80. No.3 N

© 2005 - 2015 JATIT & LLS. All rights reserved-

" A mmmm—
SM i1l

ISSN: 1992-8645 www.jatit.org E-ISSN: 1817-3195

[56]Wang SS. A study of the effects of cross-district
placement and its related problems at
elementary and junior-high schools. Bulletin of
educational psychology 1984; 17:151-176.

[571Walther JB, Burgoon JK. Relational
communication in computer-mediated
interaction. Human Communication Research
1992; 19: 50-88.

[58]Parks MR, Floyd K. Making friends in
cyberspace. Journal of Communication 1996;
46: 80-97.

[59]Shu W, Chuang YH. Investigation of Behavior
of Wiki Users. Journal of e-business 2009; 1:
185-212.

[60]Hair JFJr, Anderson RE, Tatham RL, Black
WC. Multivariate data analysis (5th ed.).
Englewood Cliffs: Prentice-Hall;1998.

[61]Hu AL, Bentler PM. Cutoff criteria for fit
indexes in covariance structure analysis:
Conventional criteria versus new alternatives.
Structural Equation Modeling 1999;6:1-55.

[62]Goffman E. The presentation of self in everyday
life. NY: Anchor Books; 1959.

[63]Lee KC, Perry SD. Student instant message use
in a ubiquitous computing environment: Effects
of de?cient self-regulation. Journal of
roadcasting and Electronic Media 2004;48: 399-
420.

[64]Smiler AP, Kubotera N. Work or play?
Heterosexual men's expectations of women in
two contexts. Men and Masculinities 2010;
12:565-574.

[65]Goldstein J, Puntambekar S. The Brink of
Change: Gender in  Technology-Rich
Collaborative Learning Environments. Journal
of Science Education and Technology 2004; 13:
505-522.

490



