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This study extends the U&G theoretical perspective to account for the situated, adaptive, and dynamic
nature of mediated cognition and behavior. It specifies dynamic uses and gratifications of social media
(compared to other media) in the everyday lives of college students using experience sampling data
across 4 weeks. The study tests and quantifies reciprocal causal relationships between needs, social
media use, and gratifications, as well as their self-sustaining endogenous (i.e., feedback) effects. Social
media use is significantly driven by all four categories of needs examined (emotional, cognitive, social,
and habitual), but only gratifies some of them. Ungratified needs accumulate over time and drive subse-
quent social media use. Interpersonal social environments also affect social media use. In particular, sol-
itude and interpersonal support increase social media use, and moderate the effects of needs on social
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1. Introduction

Social media (SM) have become increasingly pervasive in Amer-
ican society. As of 2011, two thirds (65%) of adult internet users en-
gage in activities on social networking sites, compared to less than
one third (29%) 3 years ago, and less than one tenth (8%) 6 years
ago (Madden & Zickuhr, 2011). For young adults between 18 and
29 years old, social media use is even more common—as of 2010,
it was at 72% (Lenhart, Purcell, Smith, & Zickuhr, 2010). Media
campaigns, including health and political campaigns, try to identify
effective ways to reach, engage, and influence SM users (e.g.,
Abroms & Lefebvre, 2009; Cooke & Buckley, 2008). Some basic
questions to be answered include: What needs drive individuals’
SM use? Are they fulfilled? How are the fluctuations in the needs
and their fulfillment—or lack thereof—changing users’ behavior
over time? Uses and gratifications (U&G) research has started to
examine what motivates SM use (e.g., Dunne, Lawlor, & Rowley,
2010; Leung, 2009).

The current study aims to extend the U&G theoretical perspec-
tive to account for the situated, adaptive, and dynamic nature of
cognition and behavior (Wang, Busemeyer, & Lang, 2006; Wang,
Lang, & Busemeyer, 2011; Ward, 2002). By this theoretical exten-
sion, SM use can be better understood in two important ways. First,
dynamic reciprocal causal effects between SM use, needs, and
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gratifications over time can be tested and quantified. Second, SM
use is situated in the context of daily life. The conceptual model
and the dynamic analysis in this study test the influences on SM
use not only from preceding media use (i.e., in the context of time),
but also from individuals’ interpersonal social environments.

SM are websites and software that serve a primary function of
allowing users to “connect, communicate, and interact with each
other” (Correa, Hinsley, & Gil de Zaiiiga, 2010, p. 248), often by
posting, sharing, or co-producing information (Kushin & Yamamot-
0, 2010). Our conceptualization of SM therefore includes several
overlapping domains: social networking sites (e.g., Facebook, Link-
edIn), tools for communication with others (e.g., email, instant
messaging), and sites for the sharing of information, which gener-
ally can be commented on or altered by others (e.g., blogs, You-
Tube). To identify the characteristics of SM use, this study
compares SM, wherein social interaction is a fundamental compo-
nent, to all other media (OM), such as television and radio, which
are not typically perceived as inherently and primarily social.

2. Use, needs, and gratifications of social media

Over the past few decades, when new forms of media have
emerged, the classic theoretical perspective of UG has often been
used to examine “new” media use behavioral patterns and their
underlying motivation (Katz, Blumler, & Gurevitch, 1973; Rubin,
2009). Historically, as an alternative to the earlier view of media ef-
fects that focuses on what media can do to passive audiences, the
U&G perspective has led to a new understanding of audiences as
active media users who choose media based upon a variety of
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needs. Since both the production and consumption of SM are fun-
damentally user-driven, a user-oriented theoretical approach is
warranted (Shao, 2009).

Needs are “the combined product of psychological dispositions,
sociological factors, and environmental conditions” (Katz, Haas, &
Gurevitch, 1973, pp. 516-517) that motivate media use. Gratifica-
tions are the perceived fulfillment of a need through an activity,
such as media use (Palmgreen, 1984). Naturally, by the definition
of SM, social needs are perceived to be the largest force propelling
individuals to SM. Research has shown that SM provides unprece-
dented convenience and efficiency for creating, maintaining, and
strengthening social relationships. Many features of SM facilitate
self-disclosure and social interactions, such as the removal of geo-
graphic boundaries and the rich interaction opportunities afforded
by networks of “friends” and information (e.g., Ellison, Steinfield, &
Lampe, 2007; Lai & Turban, 2008). SM enables wide and quick dis-
tribution of self-disclosed information, and research has shown
that appropriate self-disclosure fertilizes and strengthens interper-
sonal relationships (Altman & Taylor, 1973; Whitty, 2008). In addi-
tion, compared to offline interactions, the mediated nature of SM
interactions offers users a more controllable environment to stra-
tegically present themselves in their interactions (Dunne et al.,
2010; Walther, Slovacek, & Tidwell, 2001).

Other needs besides social ones motivate SM use as well. Across
the daily mediated and non-mediated activities of college students,
four general categories of needs have been identified (Wang &
Tchernev, 2012). They are: (1) emotional needs, which are needs
“related to strengthening aesthetic, pleasurable, and emotional
experience” (Katz et al., 1973, p. 166); (2) cognitive needs, which
are “related to strengthening information, knowledge, and under-
standing” (p. 166); (3) social needs, which are “needs related to
strengthening contact with family, friends, and the world” (p.
167); and (4) habitual needs, which are ritualized and help bring
structure to one’s day (Katz et al., 1973), such as checking Facebook
and email after meals.

Research on SM often identifies categories of needs driving SM
use similar to the four just mentioned. In a telephone survey with a
probability sample of 798 internet users aged 14-70, Leung (2009)
identified that in addition to social needs, another three needs—
recognition, cognition, and entertainment—also correlate with
the time spent on online content generation activities, such as
updating personal Web pages, blogging, posting videos on YouTube
and contributing information to Wikipedia. This is consistent with
research findings on specific types of SM. For example, based upon
interviews with 23 bloggers in California, Nardi Schiano, Gumbr-
echt, and Swartz (2004) found several major needs that motivate
people to blog. They range from emotional (e.g., expressing emo-
tions), cognitive (e.g., providing opinions, articulating ideas
through writing), to social (e.g., forming and maintaining commu-
nity forums). Using web-based surveys of 151 Wikipedia contribu-
tors, Nov (2007) also found that multiple distinct needs correlate
with weekly time spent on contributions, including emotional
(e.g., “Writing/editing in Wikipedia is fun”) and cognitive (e.g.,
“Writing/editing in Wikipedia allows me to gain a new perspective
on things”) needs. Similarly, an assortment of cognitive, emotional
and social needs is found in Facebook users (Park, Kee, & Valenzu-
ela, 2009). Although rarely directly examined in SM use research
yet, habitual needs are suggested to influence daily SM use as well
(LaRose & Eastin, 2004; Wang & Tchernev, 2012).

3. The dynamic reciprocal effects of media uses, needs, and
gratifications

Dynamic relationships of mutual influence abound in the world
around us. The Dynamic Motivational Activation model (DMA,

Wang et al., 2006, 2011; Wang & Tchernev, 2012) proposes that
motivated media choices and use can change a user’s motivation
in real time, which further influences subsequent media choices
and use. This reciprocal causality, or mutual influence, between
motivation (e.g., needs) and media use differs from typical concep-
tualizations of media effects which often proceed as a one-way
causal process from media stimuli or media use behaviors to their
effects on emotion, cognition, or behavior. The DMA’s reciprocal
causality perspective, however, resonates with the reinforcing spi-
rals model proposed by Slater (2007), which posits that media use
is affected by individuals’ beliefs and attitudes, which in turn, are
reinforced by the media use. Also, this perspective is consistent
with the conceptual distinction between gratifications sought,
which drive media use behavior, and gratifications obtained, which
are the outcomes of the behavior, in UG research (e.g., Palmgreen,
1984). Based upon the reciprocal causality perspective, needs drive
media use, which may fulfill all, part, or none of the needs; the
changed needs lead users to adjust their subsequent media choice
and use behavior (Wang & Tchernev, 2012; Wang et al., 2006). For-
mal dynamic analyses of real time data have been employed to ex-
plore mutual influences between media use, needs, and
gratifications. For example, in a laboratory experiment (Wang
et al., 2006), participants were able to change channels at will
while watching television. Their sequential channel choices and
viewing durations were predicted by the dynamically changing
motivational utilities of each channel (i.e., gratifications provided
by the channel), which were continuously updated in real time
by the channel selection and viewing experience. Similar reciprocal
causal relationships between media use, needs, and gratifications
are also found in longitudinal research of daily media multitasking
activities (Wang & Tchernev, 2012).

Although not yet formally examined, reciprocal relations be-
tween SM uses and effects are suggested by empirical evidence.
For example, an examination of server log data of 140,000 new-
comers to Facebook (Burke, Marlow, & Lento, 2009) found that
new users monitor their friends’ actions on Facebook, and adap-
tively change their behavior on Facebook. Those who saw their
peers posting many photos on Facebook posted more photos more
often than those whose peers posted fewer photos. The findings
suggest that Facebook use produces social learning effects, which
further influence subsequent Facebook use. Similarly, research
suggests that reading others’ posts motivates individuals to gener-
ate and share content that represents their ideal images of self
(Dunne et al., 2010; Shao, 2009). That is, SM use may change
underlying motivations, which then change subsequent SM use.

In addition to reciprocal causality, the DMA also proposes that
motivational, cognitive, and behavioral responses to media are
not only determined by media stimuli (i.e., exogenous effects from
outside the human motivational/cognitive/behavioral system),
but are also determined by the self-causing or self-generating prop-
erty of the system (i.e., endogenous effects from within the motiva-
tional/cognitive/behavioral system). The endogenous effects of a
system are often called feedback effects, and they are the hallmark
of complex dynamic systems (Buzsaki, 2006). They accumulate the
system’s earlier responses and integrate them into the current re-
sponse to external stimuli (Wang et al., 2006, 2011; Ward, 2002).
In other words, the endogenous effects of the motivational/cogni-
tive/behavioral system integrate and accumulate exogenous influ-
ences from media to produce the observed “media (use) effects” on
the system over time (Wang & Tchernev, 2012; Wang et al., 2011).
It is in this sense that a complex system is said to be self-causing,
self-generating, or self-sustaining (Buzsaki, 2006). Therefore, an
accurate understanding of a motivational/cognitive/behavioral sys-
tem'’s responses to exogenous influences, such as the “effects” of
SM, cannot be achieved without accounting for the system’s
endogenous influence from itself. Formal dynamic models have
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been used to tease apart exogenous effects from media and endog-
enous feedback effects from motivational/cognitive/behavioral
systems, in both media information processing studies (Wang,
Morey, & Srivastava, 2012; Wang et al., 2011) and daily media
use research (Wang & Tchernev, 2012). Indeed, supporting the
DMA, these studies found significant feedback effects of the moti-
vational, cognitive, and behavioral systems. The estimated feed-
back effects in these DMA studies directly test and quantify the
self-causing nature of motivation, cognition, and behavior during
media processing and use.

In summary, based upon the U&G and DMA theoretical frame-
works, we propose a conceptual model of dynamic uses and grati-
fications of SM as depicted by Fig. 1. It incorporates the theoretical
understanding of reciprocal causality between media use, needs,
and gratifications, and the self-causality of motivation, cognition
and behavior. Specifically, a set of hypotheses and research ques-
tions are proposed as detailed next and noted in Fig. 1.

As reviewed above, a person’s SM use at the present time should
be determined by his/her previous SM use (Hypothesis 1a) and his/
her needs at the present time (Hypothesis 1b). Our conceptualiza-
tion of previous SM use behavior will focus on the time window
of the preceding 24 h. Our media use data were observed three
times a day, so the previous three time points of SM use will be
used as predictors of SM use at the present time. In time series
models, the three lagged time points are referred to as autoregres-
sive “lag 1,” “lag 2,” and “lag 3” feedback effects. The lag 3 term is
of particular interest because it represents a possible relationship
between current SM use and yesterday’s SM use at the same time
of day, and thus should help us detect any daily patterns of the
behavior.

It is worth noting that the three feedback terms do not just
mean that the current SM use is only affected by behavior within
the last 24 h (i.e., prior three time points). Because each of the
SM feedback terms itself is a function of behavior at preceding time
points which, in turn, are determined by earlier time points, the
proposed lag 1, lag 2, and lag 3 feedback effects of the SM use
behavior system are far-reaching, nonlinear, and complicated
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(see Wang et al., 2011 for simulation examples that exemplify this
idea). In addition, we will explore whether preceding OM use—spe-
cifically lag 1, lag 2, and lag 3 OM use—affect SM use at the present
time point (Research Question 1). To compare SM vs. OM use side by
side, a corresponding research question and hypotheses are exam-
ined for OM use (Hypothesis 2a, 2b; Research Question 2).

Similarly, needs are expected to be determined by prior needs
(Hypothesis 3a), which again, are tested using autoregressive lag
1, lag 2, and lag 3 feedback effects of the needs in the same cate-
gory. More specifically, because of the endogenous continuity of
needs (Wang & Lang, 2012; Wang et al., 2011), the feedback are ex-
pected to be positive. In addition, as reviewed earlier, needs are ex-
pected to be reduced by the gratifications obtained from preceding
activities—SM and OM use (Hypothesis 3b). Specifically, we will fo-
cus on the gratification from the most recent time point, which
should carry the most influence.

Gratifications may be affected by their own feedback effects
across time as well (Hypothesis 4a). However, as a pleasurable emo-
tional response to the fulfillment of needs, they should primarily be
determined by the existence and strengths of the needs, and by
needs-fulfilling media use. Therefore, it is predicted that gratifica-
tions are determined by: needs in the same category (Hypothesis
4b), SM use and its interaction with the needs (Hypothesis 4c),
and OM use and its interaction with the needs (Hypothesis 4d).

Finally, not only reciprocal causality and self-causality should
predict the dynamics of SM use over time, but so should the environ-
ment—particularly the social environment—in which SM use takes
place. In this study, we examine two factors of the social environ-
ment: solitude, which is a state of an individual, and perceived inter-
personal support, which is a trait of individuals. Social contexts,
such as being alone (i.e., solitude) or with others, have been shown
to affect individuals’ media choices (Gross, 2004; Larson, 1995) and
the motivations underlying those media choices (Boal-Palheiros &
Hargreaves, 2001). Therefore, solitude at a given time is predicted
to affect SM and OM use at that time, and to moderate the effects
of needs on media use (Hypothesis 5). A related chronic measure of
interpersonal context is interpersonal support. Described as “the

Interpersonal Support

Solitude

Emotional Needs

Cognitive Needs Social

Social Needs
Hi1b, H2b

Habitual Needs

H3b

Media Use

Other
Media Use

< Emotional Gratification
<y Cognitive Gratification
Social Gratification

-

N Habitual Gratification

2a

Fig. 1. The conceptual model of reciprocal dynamic influences of social media use, other media use, needs, and gratifications.
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various resources provided by one’s interpersonal ties,” interper-
sonal support includes a sense of tangible aid, self-esteem, and feel-
ings of belonging and attainment (Cohen & Hoberman, 1983, p.100).
Research in patient support has suggested that low non-mediated
social support contributes to more active participation in online
support activities (Turner, Grube, & Meyers, 2001). This study pro-
poses that perceived interpersonal support affects media use and
moderates how needs drive media use (Hypothesis 6).

4. Method
4.1. Participants and procedures

Undergraduate students (N = 28) at a large Midwestern univer-
sity participated in the study for monetary compensation. On aver-
age, they were 21.43 (SD = 1.37) years old. Seventeen participants
(60.7%) were female, and the majority (71.43%) were Caucasian.
Using the experience sampling method (Kubey, Larson, &
Csikszentmihalyi, 1996), participants submitted reports at regular
time intervals throughout the day: around lunchtime, in the early
evening, and right before they went to bed. Each interval lasted
around 5-6 h if we assume 8 h of sleep in a day. Participants’ re-
ports detailed activities they had engaged in over the past several
hours, including SM use, OM use, and non-media activities. Each
person’s experience was sampled for 28 consecutive days, resulting
in 84 reports per person.

To ensure efficiency, each participant was trained to use a cod-
ing scheme and a set of abbreviations developed in a pilot study
(described below) to report their data. To avoid contaminating
media use behavior, each participant was provided with a cell-
phone-like device to send their reports. The device was pre-config-
ured and could only be used to send text reports to the research
data storage. The device flashed at the beginning of each time
interval to remind the participants to submit their reports on time.
The participants were trained to use the device and the coding
scheme for several hours, and all of them successfully passed mul-
tiple testing trials with 100% accuracy. In addition, the participants
were given 2 days to grow accustomed to integrating the reporting
procedure into their daily lives before data collection began.

4.2. Measures

To develop the coding scheme, a pilot study was conducted
using a college student sample (N = 78) with similar demographic
characteristics to those in the final study. In the pilot study, stu-
dents provided detailed, open-ended descriptions of their hourly
activities over 5 days. These descriptions were content-analyzed
to develop coding categories and measures as described below.

SM use included blogs, email, Facebook, IM, LinkedIn, MySpace,
online discussion forums, Skype, Twitter, Wikis, YouTube, and
other social media. OM use included media use aside from social
media, such as television, radio, magazines, newspapers, and com-
puter use that was not related to social media. In addition, the par-
ticipants reported non-mediated activities, such as classroom
learning, shopping, and hanging out with friends. For each activity,
the participants recorded its duration (in minutes), along with the
following information:

Solitude. Whether he or she was physically alone during the
activity.

Needs and gratifications. What needs were sought and how
much they were gratified. The categories were emotional needs
(fun/entertainment, to relax/kill time), cognitive needs (informa-
tion, studying/work), social needs (personal, professional), and
habitual needs (habits/background noise). More than one category
could be reported for each activity. For each category of needs re-

ported, the participant rated its strength using a scale of 1 (a teeny
tiny need)-10 (an extremely strong need), and to what extent it
was gratified by the activity: “1-not at all satisfied,” “2-partially
satisfied,” “3-completely satisfied,” or “4-beyond expectations.”

After finishing the 4 weeks of reporting, the participants com-
pleted demographic information and the college student Interper-
sonal Support Evaluation Scale (ISES, Cohen & Hoberman, 1983;
Cohen, Mermelstein, Kamarck, & Hoberman, 1985). The ISES in-
cludes 48 statements, with choices of “probably true” and “proba-
bly false.” Higher scores indicate higher perceived interpersonal
support, and the highest possible score is 48. Among the partici-
pants, ISES scores (Cronbach’s o =.78) ranged from 26 to 48, with
an average of 39.21 (SD =6.18).

4.3. Data reduction, time series data set, and dynamic panel models

For each reporting interval of each person, the total duration of
SM activities was computed and then divided by the total duration
of all activities during that interval. This proportion of time spent
on SM was used to indicate SM use for that interval, and ranged
from 0 to 1 (M =.09, SD =.19), that is, from 0% to 100% of the total
time reported. The same method was used to compute OM use and
time spent in solitude during each interval for each person. OM use
ranged from 0 to 1 (M =.55, SD =.36). Solitude also ranged from O
to 1 (M = .48, SD =.39). The four categories of needs and gratifica-
tions during each interval for each person were computed by aver-
aging their needs and gratifications levels reported during that
interval. Thus, for each individual, time series of 84-observations
were created for SM use, OM use, solitude, the four categories of
needs and their corresponding gratifications.

There are variations over time within each individual’s data as
well as variations across individuals. Dynamic panel models are
used to simultaneously examine both levels of variation while
accounting for unobserved individual heterogeneity (Baltagi,
2008). Unobserved individual heterogeneity refers to all the indi-

Table 1
The selected models of social media and other media use behavior.
SM; ¢ OM;
M (SE) M (SE)
Intercept —.55(.16)" —.08 (.30)
SMic 1 ~.02(.02)
SMi; > —.04(.02)"
SMi_3 109(.02)°
OM;;_; .007(.02)
OM;, > ~.02(.02)
OM;, 3 06(.02)"
Emotional need;, .04(.01)" .09(.03)"
Cognitive need;, .06(.01)" .005(.03)
Social need;, .10(.02)" .10(.04)"
Habitual need;, .06(.02)" —.004 (.04)
Solitude;, .10(.03)" 20(.05)"
Solitude;, x emotional need; —.01(.005)" —.01(.01)
Solitude;, x cognitive need;, .0005(.005) .02(.01)"
Solitude;; x social need;, —.003(.007) —.03(.01)"
Solitude;; x habitual need;, —.01 (.006)" —-.01(.01)
Interpersonal support; .01(.004)" .01(.01)
Interpersonal support; x emotional —.001(.0003)" —.002(.001)"
need;
Interpersonal Support; x cognitive —.001(.0003)" —.001(.001)
need;,
Interpersonal support; x social need;, —.002(.0005)" —.002(.001)"
Interpersonal support; x habitual —.002(.0004)" .00001(.001)
need;,
Gender; —.05(.04) .04(.08)
Race; .03(.01)" —.02(.03)
Wald »2 115.63" 221.39"
" p<.05.
fp<.10.
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Table 2
The selected models of needs.
Emotional Cognitive Social Habitual
needs; needs; needs; needs; ¢
M (SE) M (SE) M (SE) M (SE)
Intercept 2.08(.10)° 1.65(.08) .64(.04)" 76(.04)
Need; 1 .10(.05) .21(.04) .09(.04)" .09(.04)
Need;; > —.02(.02) .01(.02) .03(.017)" .04(.02)"
Need;; 3 14(.02) 08(.02)" 11(.02)° 12(.02)°
Gratification;; 4 —.13(.12) -.27(.11) -.07(.12) —.19(.10)"
Wald »? 59.34" 78.93" 49.23" 43.81"
" p<.05.
fp<.10.
Table 3
The selected models of gratifications.
Emotional Cognitive Social Habitual
gratification; gratification; gratification; gratification;
M (SE) M (SE) M (SE) M (SE)
Intercept .02(.03) .16(.03)" .08(.01)" 06(.02)
Gratification;; 4 .01(.01) .01(.01) —-.01(.01) —-.01(.01)
Gratification; » —.01(.01) —.02(.01)" —.02(.01)" —.03(.01)
Gratification;, 3 .03(.01)" .01(.01) —.003(.01) —.02(.01)"
Need; .39(.01)" .30(.01)" .36(.01)" .34(.01)"
SM; ¢ .18(.07)" —-.03(.07) —.01(.04) 02(.04)
OM;¢ .18(.04) —.06(.03)" —.01(.02) 03(.02)
SM;; x need;, —.02(.02) .04(.02)" —-.01(.02) 02(.02)
OM;, x need;, —-.001(.01) —-.01(.01) .04(.01)" 08(.01)
Wald »? 10094.01° 5750.74" 9472.45" 7568.50"
" p<.05.
T p<.10.

vidual differences which were not measured in the data set—in
other words, the uniqueness of each individual beyond what was
(or even can be) measured numerically.

To test our hypotheses and explore the research questions, a set
of competing nested models were compared for SM use, OM use,
needs, and gratifications (detailed in the next section). The general-
ized method of moments (GMM) was used to fit the models using
the xtdpdsys command in Stata/SE 11.0 software (Arellano & Bo-
ver, 1995; Blundell & Bond, 1998). Based upon the Wald y? test
(Busemeyer & Deiderich, 2010; Engle, 1984), the preferred models
were selected for SM use, OM use, needs, and gratifications. They
passed the Sargan test for over-identifying restrictions (Arellano
& Bond, 1991). They are summarized in Tables 1-3.

5. Results
5.1. The dynamics of SM and OM use

To test the hypotheses and questions on SM use, a set of com-
peting models were compared. The full model predicts the SM
use of an individual i at a time point ¢ (i.e., SM;,) using: (1) the
autoregressive lag 1, lag 2, and lag 3 feedback effects of SM use
(i.e., SMi¢_1, SM;¢_», and SM;¢_3), (2) the autoregressive lag 1, lag
2, and lag 3 feedback effects of OM use (i.e., OM;;_1, OM;;_», and
OM;_3), (3) the four categories of needs at time ¢, (4) their interac-
tions with solitude at time t, and (5) their interactions with the
interpersonal support of the individual i. Gender and race are en-
tered as control variables. To explore Research Question 1, the full
model is compared with a nested model without the lagged effects
of OM use as specified in (2) above. Based upon the Wald y? test,
the nested model is preferred. This indicates that SM use is quite
independent from prior and current OM use. Then to test Hypoth-
esis 1a, the preferred model is compared to its nested model
excluding feedback effects of SM use as described in (1). Support-

ing Hypothesis 1a, feedback effects of SM use, as shown by the Wald
%2 test, significantly increase the fit of the model. Next, this pre-
ferred model is further compared to three nested models which
respectively exclude the effects of needs, solitude, and interper-
sonal support, as specified in (3)-(5). Wald »? tests show that
the model including all of these factors describes the data better,
and thus, it is the final selected model. Similar model comparison
procedures were carried out for OM use. The final models and coef-
ficients are summarized in Table 1. Coefficients in dynamic panel
models can be interpreted in a similar fashion to those in linear
regression models, but they provide a “snapshot” of the estimated
effects of the variables per time unit. They are discussed next.

5.1.1. The effects of system feedback, needs, solitude, and interpersonal
support on SM and OM use

As predicted by Hypotheses 1a and 2a, SM and OM use show a
significant positive lag 3 feedback effect, indicating daily persis-
tency of the behaviors. Also, SM use shows a significant lag 2 feed-
back effect, suggesting a more complex continuity pattern than OM
use. Supporting Hypotheses 1b, 2b, and 5-6, needs at a given mo-
ment generally increase both types of media use, which are further
moderated by solitude at the moment and individual’s interper-
sonal support. These are illustrated in Figs. 2 and 3.

As shown in the left panels of Fig. 2, an increase in any of the four
categories of needs increases SM use, and in particular, social needs
(the 3rd row) have the largest effects. On average, during a 5-6 h
data reporting time period, when social needs increase by one unit
(on the 1-10 scale), an additional portion of .1 (i.e., 10%) of the re-
ported time will be spent on SM. Solitude increases SM use, and also
moderates the increasing effect of emotional and habitual needs
(the 1st and last rows, respectively) on SM in that the increasing
rate is slightly smaller when the solitude level is higher. In compar-
ison, as shown in the right panels, only emotional and social needs
significantly increase OM use, and they do so with similar effect
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Fig. 2. The effects of needs (on scales of 0-10) and solitude (portion of time) on social media and other media use behavior (portion of time), estimated per time point.

sizes. Solitude increases OM use and also moderates the effects of
cognitive and social needs (the 2nd and 3rd rows, respectively).

As shown in Fig. 3, interpersonal support has a larger and more
complicated impact on SM than on OM use. It moderates the effects
of all needs on SM. As seen in the left panels, those with higher per-
ceived interpersonal support generally use SM more, but this pattern
reverses when social or habitual needs are high (>5 on the 1-10
scale; see the 3rd and last rows). Generally, an increase in needs in-
creases SM use, but the pattern reverses when emotional and habit-
ual needs increase among those with higher perceived interpersonal
support (see the 1st and last rows). In comparison, perceived inter-
personal support only moderates the effects of emotional and social
needs on OM use: increasing needs increases OM use, and the in-
crease is greater for those with lower interpersonal support.

5.1.2. The dynamics of SM and OM usage accumulated across time
As reviewed earlier, our dynamic panel models disentangle and
estimate the exogenous effects (i.e., needs and solitude) on SM and
OM use from the behavior systems’ endogenous feedback effects,
and therefore, the exogenous and endogenous effects are not con-
founded. In addition, these effects are estimated per time unit as
summarized above (see Table 1 and Figs. 2 and 3). The significant
feedback effects of SM and OM use support the conceptualization
of SM and OM use as dynamic systems with self-causing and
self-sustaining continuity. These feedback effects integrate exoge-
nous influences to generate the systems’ behaviors across time.
They determine how quickly, how strongly, and how enduringly

a system responds to the exogenous influences (Luenberger,
1979; Wang et al.,, 2011, 2012).

As Figs. 2 and 3 systematically illustrate, a combination of
needs, solitude, and interpersonal support can produce various
changes or effects in SM and OM use. For example, as shown in
the third left panel of Fig. 3, when interpersonal support is low
(=26), an increase of social needs from 0 to 8 increases SM use
by almost .4 unit (i.e., 40% of the time reported during this time
interval), but when interpersonal support is high (=45), the in-
crease is only .09 (i.e., 9%). However, as shown next, when we look
at the system on a larger time scale, the longer-term integrated ef-
fects can be different.

Fig. 4 illustrates how the system feedback effects accumulate
and integrate exogenous effects on SM and OM. The exogenous ef-
fects, stemming from various combinations of needs, solitude, and
interpersonal support (as already systematically shown in Figs. 2
and 3), are fed into a dynamic model along with the significant
feedback coefficients of SM and OM use (as summarized in Table 1).
The exogenous effects are controlled as a step input (i.e., being
turned on from zero to a fixed magnitude for a certain duration),
which is helpful for examining the accumulation and evolution of
dynamic effects. The step input duration is set to be 84-time-point
intervals, as in our empirical data. After each step input, a short
zero setting (i.e., no input) is used to allow the system to return
to its baseline before the next exogenous influence is turned on.
Five step inputs were used to systematically examine their inte-
grated effects when accumulated by the system feedback. The five
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Fig. 3. The effects of needs (on scales of 0-10) and interpersonal support (IS, on a scale of 0-48) on social media and other media use behavior (portion of time), estimated per

time point.

step inputs of exogenous effects on SM and OM use are: —.3, —.1, 0,
.1, and .3, which respectively mean decreasing SM/OM use by 30%,
10%, and 0% of the time reported in the time interval, and increas-
ing SM/OM use by 10% and 30%. It is worth noting that the purpose
of Fig. 4 is to show the integrating and accumulating effects of the
system feedback on the exogenous effects. It does not matter what
specific external factors cause the exogenous effects those relation-
ships were systematically examined in Figs. 2 and 3.

As shown in Fig. 4, the integrated effects are similar for SM and
OM use. A decrease or increase in the exogenous inputs produces
slightly larger changes in the same direction across time. This
slight increase in effect sizes, although less dramatic than some
other dynamic system analysis results (e.g., Wang et al., 2011),
illustrates the accumulation effect of the system feedback. In addi-
tion, the appearance of exogenous influences (i.e., at time points
10, 110, 210, 310, and 410) as well as their disappearance (i.e., at
time points 94, 194, 294, 394, and 494) does not instantaneously
start or stop SM or OM use. Instead, because media use depends
on its own past (as quantified by the feedback coefficients), it takes
time to react to the exogenous influences, resulting in a gradual
change to reach equilibrium over a few time points.

5.2. The dynamics of needs

For each category of needs, a full model is compared with its
nested models. The full model uses (1) lag 1, lag 2, and lag 3 feed-
back effects of the needs and (2) gratifications from preceding activ-

ities to predict the needs at the time point. To test Hypotheses 3a and
3b, the full model is compared with nested models excluding the ef-
fects of feedback or gratifications. Based upon Wald y? tests, the full
model is preferred and thus both hypotheses are supported. The
estimated model coefficients are summarized in Table 2.

5.2.1. The effects of system feedback and lagged gratifications on needs

Supporting Hypothesis 3a, each category of needs has significant
positive feedback effects. The lag 1 feedback effects range from .09
to .21, suggesting persistence of the needs across time. Around 10-
20% of needs from the previous time point are carried over to the
next, which in turn, are further integrated into subsequent time
points. In addition, the lag 3 feedback effects of needs, ranging
from .08 to .14, suggest a daily pattern of needs. Additionally,
habitual and social needs have a small lag 2 feedback effect. Par-
tially supporting Hypothesis 3b, lagged gratifications show a signif-
icant or marginally significant negative (i.e., reducing) effect on
cognitive and habitual needs, but not on emotional and social
needs. Increasing cognitive gratifications by 1 unit (on the 1-4
scale) will reduce cognitive needs at the next time point by .27 unit
(on the 1-10 scale); increasing habitual gratifications by 1 unit will
reduce the needs by .19 unit.

5.2.2. The dynamics of needs across time

On a larger scale across many days, to illustrate how the feed-
back effects of needs accumulate and moderate the impact of pre-
vious gratifications to change the needs over time, we simulated



1836

Social Media Use

-0.1

02+

-0.3

04

05
06
07
08
09

-1

04

Input=-.3

Z. Wang et al. / Computers in Human Behavior 28 (2012) 1829-1839

Input=-.1 Input=0 Input=.1 Input=.3

P A i,

ﬂwrw\mwww’t

tdp Aoy N £
_________ T}Wﬂﬁuﬂ“-\m‘wﬁw —— e —— - ]
e e e -

| | | | | | | | |

010

94 110

494

T

T T T T T T T T T

0.3
02
01

-01
-0.2
-0.3
-04

Other Media Use

AN i Tt

94 110 194 210

294 310 394 410 484

time

Fig. 4. Dynamics exogenous effects (of needs, solitude, and interpersonal support) on social media and other media use behavior across time as integrated and accumulated
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their integrated effects using the coefficients in Table 2 (see Fig. 5).
Within the range of the actual data, five inputs of gratifications are
selected: O (baseline), 1 (not satisfied), 2 (partially satisfied), 3
(completely satisfied), and 4 (beyond expectations). Again, the in-
puts are step inputs. The four panels, from the top to the bottom,
respectively depict emotional, cognitive, social, and habitual needs.
Similar to the dynamic effects illustrations of SM and OM use, Fig. 5
shows integrated effects that are slightly greater than the effects
estimated per time unit (see Table 2). Also the reduction in needs
does not occur instantaneously upon gratification. Both patterns
illustrate the dynamic, history-dependant nature of needs as tested
by the system feedback terms.

5.3. The dynamics of gratifications

To test the hypotheses for gratifications, a procedure similar to
that for needs is used: a full model is compared with its nested
models for each category of gratifications. The full model includes
(1) lag 1, lag 2, and lag 3 feedback effects of the gratifications, (2)
needs in the same category, (3) SM use and its interaction with
the needs, and (4) OM use and its interaction with the needs. To
test Hypotheses 4a-d, the full model is compared with nested mod-
els excluding each of the blocks of variables (1)-(4) respectively.
Based upon Wald y? tests, the full model shows the best fit for
all four categories of gratifications (see Table 3).

5.3.1. The effects of system feedback, needs, and SM and OM use on
gratifications

Supporting Hypothesis 4a, all four categories of gratifications
showed small (ranging from —.03 to .03) lag 2 or lag 3 feedback ef-
fects. Also, as predicted by Hypothesis 4b, all four categories
showed positive main effects of needs (ranging from .30 to0.39),
which suggests that a one unit increase in needs (on the 1-10
scale) will increase gratifications in the same category by .30-.39
unit (on the 1-4 scale). Supporting Hypothesis 4c and 4d, significant

effects of SM and OM use on gratifications were identified. How-
ever, they are heterogeneous, as described next.

5.3.2. The dynamics of gratifications across time

To systematically illustrate how gratifications respond to
changes in needs and media use across time, a set of exogenous in-
puts, combining different amounts of SM and OM use (as shown on
the top of Fig. 6), are fed into the dynamic systems of gratifications
along with their significant feedback terms and high (=10) vs. low
(=3) needs. As shown in Fig. 6 the condition of SM =.5 and OM =0,
SM use significantly increases emotional and cognitive gratifica-
tions, especially when the needs are high. In comparison, as shown
in the condition of SM =.0 and OM = .5, OM use affects all four cat-
egories of gratifications. It (1) increases emotional gratifications
and (2) increases social and habitual gratifications, especially when
the needs are high; but it (3) slightly decreases cognitive gratifica-
tions. Also, as previously demonstrated for media use and needs,
the endogenous feedback effects of gratifications accumulate the
effects from media use. Once again, it takes a few time points for
gratifications to reach their equilibrium state after a change in
media use.

6. Discussion

This study extends U&G theory to account for the dynamic
changes of media uses and gratifications in the theoretical frame-
work of dynamic motivational activation. It specifies dynamic uses
and gratifications of SM and OM in the everyday lives of college
students. First, the study tests and quantifies reciprocal causal rela-
tionships between needs, SM and OM use, and gratifications, as
well as their self-sustaining feedback effects. Specifying these ef-
fects helps more accurately estimate the influences of endogenous
and exogenous effects on SM and OM use across time. Second,
based upon real life experience sampling, this study was designed
to examine SM use in the context of various other activities in daily
life. In particular, the dynamics of OM use are compared to the
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Fig. 5. Needs as a function of system feedback effects and lagged gratification influences across time.

dynamics of SM use side by side to identify their similarities and
differences. An interesting finding emerging from this comparison
is the different roles that social needs and gratifications play in SM
vs. OM use. In addition, the dynamic panel models employed in
this study afford simultaneous examination of how the individual
differences in interpersonal support and momentary state differ-
ences in solitude affect the dynamics of SM and OM use.

6.1. Dynamics of uses and gratifications of SM and OM

Our data identified that OM use is primarily driven by emo-
tional and social needs at that moment in time. In comparison,
SM use is significantly driven by all four categories of needs. Inter-
estingly, social needs have the largest effects on motivating both
SM and OM use. This is consistent with previous findings (Dunne
et al., 2010). Surprisingly, however, SM use only significantly grat-
ifies emotional and cognitive needs, but not social and habitual
needs. In comparison, OM use gratifies all needs examined ex-
cepted for cognitive needs which it slightly decreases.

Is SM socially gratifying? Our data suggest that the participants
perceived social needs as the largest reason for them to use SM, but
they did not report being socially gratified. Similar findings actu-
ally have been observed previously. For example, Lai and Turban
(2008) presumed that SM lead to friendships and gratifications,
but did not find evidence to support those ideas. Instead, they
found that SM increases work productivity. Similarly, Nov (2007)

found that Wikipedia contributors perceive their contributions as
a way to gratify their emotional and cognitive needs, but not social
needs. On the contrary, however, some other research suggests SM
use improves social relationships and social capital (e.g., Steinfield,
Ellison, & Lampe, 2008). One possible reason for the seemingly con-
flicting findings is the differences in conceptualizing and measur-
ing social gratifications across studies. In our study, social
gratifications are rather immediate responses to activities reported
at the end of each time session, while research that found positive
connections between SM use and social relationships or social cap-
ital focuses on the long-term accumulation of social relations and
resources. Most likely, the long-term social benefits of being con-
nected via SM are not easily recognized after short interactions
and participation via SM. Indeed, some short-term SM experiences
may even be socially aversive and taxing because of peer pressure
and “playground politics” (Dunne et al., 2010). Another possible
explanation is that this study employs a broad definition of SM,
while specific types of SM may vary in their influence on social
gratifications. For example, Wikipedia might be quite different
from Facebook in this aspect. Follow-up research is needed to com-
pare specific types of SM in daily uses and gratifications.

It is worth noting that the ungratified social and habitual needs
of SM use can accumulate through their own endogenous effects
over time, and motivate future SM use. In other words, these needs
drive SM use, but are not gratified by SM use, and grow larger to
stimulate heavier SM use in the future. In this sense, SM use grad-
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Fig. 6. Gratifications as a function of system feedback effects, needs, SM, and OM use across time.

ually cultivates greater social and habitual needs to use SM. This
may help explain the increasing popularity of SM.

In addition to ungratified needs, unsought gratifications also
exemplify the complex relationship between needs and gratifica-
tions across time. We found that OM use is not explicitly driven
by habitual needs, but it gratifies those needs. The resulting lower
habitual needs can further influence successive media use. Previ-
ous research has documented similar effects (Dunne et al., 2010;
Wang & Tchernev, 2012).

6.2. Solitude, perceived interpersonal support, and media use

Solitude increases mediated activities, including both SM and
OM use. This is consistent with previous findings (e.g., Larson &
Csikszentmihalyi, 1978; Morahan-Martin & Schumacher, 2003).
However, it is interesting to note that in general, the effects of sol-
itude are larger on OM use. Possibly, during voluntary solitude
when an individual actively selects to be alone, the individual
may be more likely to select media activities that he or she has full
control of, such as reading books and listening to music, instead of
engaging in SM which require participation or even synchronized
interaction. Future research can measure voluntary vs. non-volun-

tary solitude to differentiate their influences on needs and media
choices. In addition, solitude moderates the motivating processes
for SM and OM use in different ways: it moderates the increasing
effects of emotional and habitual needs on SM use, but cognitive
and social needs on OM use.

In contrast, perceived interpersonal support has larger effects
on SM than on OM use. It moderates the impact of all four catego-
ries of needs on SM use but only the impacts of emotional and so-
cial needs on OM use. Its effects on SM and OM use are quite
divergent: compared to people perceiving high interpersonal sup-
port, those perceiving low support are less likely to use SM and
more likely to use OM. Further, as needs increase, the differences
in SM use between those with high vs. low perceived interpersonal
support shrink or even reverse, but the differences in OM use grow
larger. These findings suggest that people perceiving higher inter-
personal support seek SM over OM to gratify their needs, especially
for emotional and social needs. Replications and continuing inves-
tigation of this media choice divergence can be helpful for media
campaigns. For example, campaigns promoting emotional health
or social engagement probably should still utilize OM to target
people with low interpersonal social support, but employ SM vehi-
cles to deliver messages to those with high social support.



Z. Wang et al. / Computers in Human Behavior 28 (2012) 1829-1839 1839

Acknowledgement

This work was partially supported by the National Science
Foundation (Grant No. SES 0818277 to the first author).

References

Abroms, L. C., & Lefebvre, R. C. (2009). Obama’s wired campaign: Lessons for public
health communication. Journal of Health Communication, 14, 415-423. http://
dx.doi.org/10.1080/10810730903033000.

Altman, 1., & Taylor, D. A. (1973). Social penetration: The development of interpersonal
relationships. New York: Holt, Rinehart & Winston.

Arellano, M., & Bond, S. (1991). Some tests of specification for panel data: Monte
Carlo evidence and an application to employment equations. Review of Economic
Studies, 58, 277-297.

Arellano, M., & Bover, 0. (1995). Another look at the instrumental variable
estimation of error-components models. Journal of Econometrics, 68, 29-51.
Baltagi, B. H. (2008). Econometric analysis of panel data (4th ed). New York: Wiley.
Blundell, R., & Bond, S. (1998). Initial conditions and moment restrictions in
dynamic panel data models. Journal of Econometrics, 87, 115-143. http://

dx.doi.org/10.1016/S0304-4076(98)00009-8.

Boal-Palheiros, G. M., & Hargreaves, D. J. (2001). Listening to music at home and at
school. British Journal of Music Education, 18, 103-118. http://dx.doi.org/
10.1017/S0265051701000213.

Burke, M., Marlow, C., & Lento, T. (2009). Feed me: Motivating newcomer
contribution in social networking sites. In Proceedings of the 27th international
conference on human factors in computing systems, Chicago, 2009. doi: 10.1145/
1518701.1518847.

Busemeyer, J. R., & Deiderich, A. (2010). Cognitive modeling. Thousand Oaks, CA:
Sage.

Buzsaki, G. (2006). Rhythms of the brain. New York, NY: Oxford University Press.

Cohen, S., & Hoberman, H. M. (1983). Positive events and social supports as buffers
of life change stress. Journal of Applied Social Psychology, 13, 99-125.

Cohen, S., Mermelstein, R., Kamarck, T., & Hoberman, H. (1985). Measuring the
functional components of social support. In I. G. Sarason & B. R. Sarason (Eds.),
Social support: Theory research and application (pp. 73-94). The Hague: Martinus
Nijhoff.

Cooke, M., & Buckley, N. (2008). Web 2.0, social networks and the future of market
research. International Journal of Market Research, 50, 267-292.

Correa, T., Hinsley, A. W., & Gil de Zafiiga, H. (2010). Who interacts on the Web? The
intersection of users’ personality and social media use. Computers in Human
Behavior, 26, 247-253. http://dx.doi.org/10.1016/j.chb.2009.09.003.

Dunne, A., Lawlor, M., & Rowley, J. (2010). Young people’s use of online social
networking sites: A uses and gratifications perspective. Journal of Research in
Interactive Marketing, 4, 46-58.

Ellison, N. B., Steinfield, C., & Lampe, C. (2007). The benefits of Facebook “friends”:
Social capital and college students’ use of online social network sites. Journal of
Computer-Mediated Communication, 12, 1143-1168. http://dx.doi.org/10.1111/
j-1083-6101.2007.00367.x.

Engle, R. F. (1984). Wald, likelihood ratio, and Lagrange multiplier tests in
econometrics. In Z. Griliches & M. D. Intriligator (Eds.). Handbook of
Econometrics (Vol. 2, pp. 775-826). Amsterdam: North-Holland.

Gross, E. F. (2004). Adolescent Internet use: What we expect, what teens report.
Journal of Applied Developmental Psychology, 25, 633-649.

Katz, E., Blumler, J. G., & Gurevitch, M. (1973). Uses and gratifications research.
Public Opinion Quarterly, 37, 509-523.

Katz, E., Haas, H., & Gurevitch, M. (1973). On the use of the mass media for
important things. American Sociological Review, 38, 164-181.

Kubey, R., Larson, R., & Csikszentmihalyi, M. (1996). Experience sampling method
applications to communication research questions. Journal of Communication,
46, 99-120. http://dx.doi.org/10.1111/j.1460-2466.1996.tb01476.X.

Kushin, M. J., & Yamamoto, M. (2010). Did social media really matter? College
students’ use of online media and political decision making in the 2008 election.
Mass Communication and Society, 13, 608-630. http://dx.doi.org/10.1080/
15205436.2010.516863.

Lai, L. S. L., & Turban, E. (2008). Groups formation and operations in the Web 2.0
environment and social networks. Group Decision and Negotiation, 17, 387-402.
http://dx.doi.org/10.1007/s10726-008-9113-2.

LaRose, R., & Eastin, M. S. (2004). A social cognitive theory of Internet uses and
gratifications: Toward a new model of media attendance. Journal of Broadcasting
and Electronic Media, 48(3), 358-377.

Larson, R. W. (1995). Secrets in the bedroom: Adolescents’ private use of media.
Journal of Youth and Adolescence, 24, 535-550.

Larson, R., & Csikszentmihalyi, M. (1978). Experiential correlates of time alone in
adolescents. Journal of Personality, 46, 677-693. http://dx.doi.org/10.1111/
j-1467-6494.1978.tb00191.x.

Lenhart, A., Purcell, K., Smith, A., & Zickuhr, K. (2010). Social media and young adults.
Retrieved from Pew Research Center website: <http://pewinternet.org/Reports/
2010/Social-Media-and-Young-Adults.aspx>.

Leung, L. (2009). User-generated content on the Internet: An examination of
gratifications, civic engagement, and psychological empowerment. New Media
and Society, 11, 1327-1347. http://dx.doi.org/10.1177/1461444809341264.

Luenberger, D. G. (1979). Introduction to Dynamic Systems. New York, NY: Wiley.

Madden, M., & Zickuhr, K. (2011). 65% of online adults use social networking sites.
Retrieved from Pew Research Center website: <http://pewinternet.org/Reports/
2011/Social-Networking-Sites.aspx>.

Morahan-Martin, J., & Schumacher, P. (2003). Loneliness and social uses of the
Internet. Computers in Human Behavior, 19, 659-671. http://dx.doi.org/10.1016/
S0747-5632(03)00040-2.

Nardi, B. A., Schiano, D. J., Gumbrecht, M., & Swartz, L. (2004). Why we blog.
Communications of the ACM, 47, 41-46.

Nov, O. (2007). What motivates Wikipedians? Communications of the ACM, 50(11),
60-64.

Palmgreen, P. (1984). Uses and gratifications: A theoretical perspective.
Communication Yearbook, 8, 20-55.

Park, N., Kee, K. F., & Valenzuela, S. (2009). Being immersed in social networking
environment: Facebook groups, uses and gratifications, and social outcomes.
CyberPsychology and Behavior, 12, 729-733. doi: 10.1089=cpbx.2009.0003.

Rubin, A. M. (2009). Uses-and-Gratifications perspective on media effects. In J.
Bryant & M. B. Oliver (Eds.), Media effects: Advances in theory and research
(pp. 165-184). NY: Routledge.

Shao, G. (2009). Understanding the appeal of user-generated media: A uses and
gratification perspective. Internet Research, 19(1), 7-25. http://dx.doi.org/
10.1108/10662240910927795.

Slater, M. (2007). Reinforcing spirals: The mutual influence of media selectivity and
media effects and their behavior on individual behavior and social identity.
Communication Theory, 17, 281-303. http://dx.doi.org/10.1111/j.1468-
2885.2007.00296.x.

Steinfield, C., Ellison, N. B., & Lampe, C. (2008). Social capital, self-esteem, and use of
online social network sites: A longitudinal analysis. Journal of Applied
Developmental ~ Psychology, 29, 434-445.  http://dx.doi.org/10.1016/
j-appdev.2008.07.002.

Turner, J. W., Grube, J. A., & Meyers, ]. (2001). Developing an optimal match within
online communities: An exploration of CMC support communities and
traditional support. Journal of Communication, 51, 231-251. http://dx.doi.org/
10.1111/j.1460-2466.2001.tb02879.X.

Walther, J. B., Slovacek, C., & Tidwell, L. (2001). Is a picture worth a thousand words?
Photographic images in long-term and short-term computer-mediated
communication. Communication Research, 28, 105-134.

Wang, Z., Busemeyer, J. R., & Lang, A. (2006). Grazing or staying tuned: A dynamic
stochastic model of channel changing behavior. In R. Sun & N. Miyake (Eds.), The
28th annual conference of the cognitive science society (pp. 870-875). Mahwah,
NJ: Erlbaum.

Wang, Z., & Lang, A. (2012). Reconceptualizing excitation transfer as motivational
activation changes and a test of the television program context effects. Media
Psychology, 15, 68-92. http://dx.doi.org/10.1080/15213269.2011.649604.

Wang, Z., Lang, A., & Busemeyer, ]. R. (2011). Motivational processing and choice
behavior during television viewing: An integrative dynamic approach. Journal of
Communication, 61, 72-94. http://dx.doi.org/10.1111/j.1460-2466.2010.01527.x.

Wang, Z., Morey, A., & Srivastava, ]. (2012). Processing political ads: Dynamic
interactions between emotional appeals and political attitude. Communication
Research. http://dx.doi.org/10.1177/0093650212441793.

Wang, Z., & Tchernev, J. (2012). The “myth” of media multitasking: Reciprocal
dynamics of media multitasking, personal needs, and gratifications. Journal of
Communication. http://dX.doi.org/10.1111/j.1460-2466.2012.01641.x.

Ward, L. M. (2002). Dynamical cognitive science. Cambridge, MA: MIT Press.

Whitty, M. T. (2008). Revealing the ‘real’ me, searching for the ‘actual’ you:
Presentations of self on an internet dating site. Computers in Human Behavior,
24,1707-1723. http://dx.doi.org/10.1016/j.chb.2007.07.002.



