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Abstract

This investigation tested a theoretical model of communication behavior with specific Facebook friends. Specifically, this model hypothesized that attitudes toward (a) online self disclosure and (b) building online social connections predict Facebook communication frequency, and that both Facebook and offline communication frequency predict relational closeness. Participants (N = 325) included both college undergraduates and older adults. Results generally supported the model, with the interaction effect between self disclosure and social connection significantly predicting Facebook communication. In turn, Facebook and offline communication both significantly predicted relational closeness. Online social connection attitude was a positive predictor of Facebook communication at low and moderate levels of online self disclosure attitude, but high levels of self disclosure reduced the association to nonsignificance. Among the more important implications of these results is that the proliferation of high warrant information may discourage those with social anxiety from communicating via social network sites.
Attitudes Toward Online Social Connection and Self Disclosure as 

Predictors of Facebook Communication and Relational Closeness

The recent widespread adoption of social network sites (boyd & Ellison, 2007) influences communication behavior in a variety of contexts, including political participation (Smith & Rainie, 2008), identity construction (Liu, 2007), collegiate teacher-student relationships (Mazer, Murphy, & Simonds, 2007), and adolescent friendships (Lenhart & Madden, 2007). Though users appropriate these sites for varied purposes, the maintenance of networked interpersonal relationships is their central attraction and function (Donath, 2007; Ellison, Steinfeld, & Lampe, 2007; Tufekci, 2008). Accordingly, such sites are now receiving attention from interpersonal communication researchers, though a theoretical understanding of how social network sites may contribute to relational strength remains in infancy (Baym & Ledbetter, 2008). 

Of the hundreds of social network sites available on the Internet, Facebook is one of the most popular across a variety of demographic categories (boyd & Ellison, 2007). Yet despite Facebook’s popularity and large user base, the specific relational motivations attendant with Facebook communication are not well understood, and nor is it known whether such motivations influence relational strength. Developing a theoretical model of antecedents and outcomes accompanying Facebook use holds pragmatic potential for improving interpersonal relationships, especially given some popular concern that Facebook damages relational health (Henry, 2007). For interpersonal communication theory, understanding how Facebook communication functions together with offline communication to influence relational closeness helps build multimodal understandings of communication within interpersonal relationships, a project long called for but seldom done (Baym, Zhang, & Lin, 2004; Walther & Parks, 2002).

Grounded in both Author’s (2008a) recent identification of fundamental motives that foster online communication and Haythornthwaite’s (2005) theory of media multiplexity, the chief goal of this study is to test a theoretical model of Facebook communication behavior within specific interpersonal relationships. Specifically, we test (a) whether the online communication attitudes identified by Author (2008a) predict Facebook use in ways suggested by previous theory and research and (b) whether Facebook communication, in turn, predicts relational closeness after controlling for the effect of offline communication.
Theoretical Background
Online communication’s integration with offline social networks is seen clearly in the recent emergence of social network sites (SNSs), or “web-based services that allow individuals to (1) construct a public or semi-public profile within a bounded system, (2) articulate a list of other users with whom they share a connection, and (3) view and traverse their list of connections and those made by others within the system” (boyd & Ellison, 2007, p. 211). Though Facebook originated in 2004 as an SNS exclusively for college student use, the site soon opened to corporate networks in early 2006 and then to the general public by the end of that year (boyd & Ellison, 2007). As of this writing, Facebook remains one of the most popular SNSs across a variety of demographic categories (Hargittai, 2007). Yet before further considering the nature of interpersonal relationships on Facebook, we must address the ambiguous nature of the term friend when discussing SNS communication (boyd & Ellison, 2007). Though colloquial and academic discourse generally applies the term only to non-familial platonic ties, several SNSs (including Facebook) use the term friend to describe any type of relationship enacted on the site. The potential for definitional confusion is obvious. To ameliorate this problem, we follow boyd and Ellison’s (2007) practice of capitalizing the word Friend when referring to SNS connections (which, truly, may be any type of relationship) versus the traditional understanding of friendship in interpersonal communication research (Rawlins, 1992).
During the past twenty years, scholars across a variety of disciplines have debated how online communication influences the quality of interpersonal relationships (Walther & Parks, 2002). Generally, early online communication research claims that the very nature of mediated communication (i.e., as a medium impoverished in nonverbal cues) serves to weaken online interpersonal ties (Short, Williams, & Christie, 1976; Sproull & Kiesler, 1986). However, subsequent theoretical development (e.g., Walther & Burgoon, 1992) challenges this conclusion, instead arguing that the human capacity for creativity fosters use of online communication that can equal, or even exceed, the quality of face-to-face communication (Walther, 1996). Indeed, Baym and her colleagues (2004) note that early theoretical perspectives on online communication rest on a false dichotomy between online and offline social networks, with much recent empirical research demonstrating that online communication maintains social networks that also exist offline (Gross, 2004; Author, in press; Utz, 2007). Thus, both offline and online communication fluidly intersect to form a multimodal tapestry of an individual’s social network.

The adoption of new communication technologies raises concerns about deleterious effects on the quality of interpersonal relationships (Fischer, 2002; Kraut, Patterson, Lundmark, Kiesler, Mukhopadhyay, & Scherlis, 1998; Nie, Hillygus, & Erbring, 2002), and the emergence of Facebook is no exception to this trend (Henry, 2007; Tilsner, 2008). Despite this concern, recent empirical evidence suggests beneficial relational outcomes associated with Facebook communication. Ellison, Steinfield, and Lampe (2007) note that Facebook serves to build social capital, concluding that “online interactions do not necessarily remove people from their offline world but may indeed be used to support relationships and keep people in contact, even when life changes move them away from each other” (p. 1165). Other recent studies corroborate the conclusion that Facebook connects individuals to local and long distance social ties (Hargittai, 2007; Quan-Haase, 2007), as do other SNSs (Baym & Ledbetter, 2008). Nevertheless, though much evidence suggest that Facebook use can produce positive relational outcomes, it is unlikely that it does so for every Facebook user. As Caplan’s (2003, 2005, 2007) program of research notes, certain motivations to use online communication (e.g., social anxiety in offline settings) foster patterns of online interpersonal communication that produce deleterious psychosocial and relational outcomes.
We argue that a balanced approach to Facebook communication must acknowledge the existence of relational outcomes that are both positive and negative, healthy and unhealthy.  Following recent empirical evidence and theoretical development (Kelly & Keaten, 2007; Scott & Timmerman, 2005; Spitzberg, 2006), we argue that trait-like attitudes toward online communication influence the valence of relational outcomes from Facebook use. In the context of interpersonal communication, Author (2008a) identifies attitude toward online self disclosure (OSD) and attitude toward online social connection (OSC) as two fundamental orientations influencing media use decisions in interpersonal relationships, with similar concepts echoing in related lines of research (e.g., “disposition toward social grooming and privacy concerns,” Tufekci, 2008, p. 561). Specifically, Author argues that these orientations address an individual’s attitude toward the medium itself, which then influences both the formation and interpretation of online messages. That previous research recognizes both self disclosure (Acquisti & Gross, 2006; Mazer et al., 2007) and social connection (Donath, 2007; Ellison et al., 2007; Utz, 2007) as core SNS behaviors further supports this line of argumentation, as does Facebook creator Zuckerberg’s (2008) identification of these central motivations in a recent blog post: “. . . we work together . . . to give everyone around the world a new way to connect and share [italics added].” Recent work further suggests a close tie between these two fundamental orientations, as adding a publicly-viewable social connection discloses information about the nature of that relationship which may, in turn, influence others’ perceptions of the profile owner (boyd & Ellison, 2007; Tong, Van Der Heide, Langwell, & Walther, 2008; Walther, Van Der Heide, Kim, Westerman, & Tong, 2008). In other words, that SNSs (such as Facebook) contain a basic site structure that aims to gratify both of these attitudinal orientations further merits considering theoretical links between these motivations, communication behavior, and subsequent relational outcomes. We will review each of these orientations in turn.

Attitude Toward Online Self Disclosure

Online communication scholars have long considered the antecedents and outcomes of identity formation and self presentation enacted via online self disclosure (Turkle, 1995; O’Sullivan, 2000), with several studies reporting that communicators often self disclose more online than they do when face-to-face (Ho & McLeod, 2008; Joinson, 2001; Sproull & Kiesler, 1986; Postmes, Spears, & Lea, 1998). McKenna, Green, and Gleason (2002) argue that social competence accounts for this heightened self disclosure online, as those with poor social skills may prefer the greater control over communication behavior that online contexts afford: 
Logically, those individuals . . . who have the social skills needed to communicate themselves well and effectively have little need to express their true selves or ‘Real Me’ over the Internet. The rest of us should be glad that the Internet exists. . . . Thus we would expect people who are lonely or are socially anxious in traditional, face-to-face interaction settings to be likely to feel better able to express their true self over the Internet and so to develop close and meaningful relationships there. (p. 12).
Thus, they argue that motivation to self disclose online may produce beneficial relational outcomes, as online communication may provide the socially anxious with opportunities to build social skills and meaningful relationships (see also Valkenburg & Peter, 2008; Ward & Tracey, 2004).
Caplan’s (2007) research on problematic Internet use likewise demonstrates that poor social skills are associated with a preference for online communication (and particularly online self disclosure), yet challenges the claim that such use generates positive outcomes. Rather, Caplan argues this preference facilitates “increased allocation of resources to . . . Internet use” that “accompanies a growing neglect of offline professional, social, and personal responsibilities that result in negative consequences” (p. 557). Relatedly, Spitzberg’s (2006) overview of communication competence in online contexts concludes that loneliness and depression are related to online communication use in complex ways. Following these lines of theoretical development, Author (2008a) directly tests the association between OSD and generalized communication competence, finding a significant moderate inverse association between the two constructs. Taken as a whole, these diverse research programs suggest that low communication competence is associated with a positive attitude toward online self disclosure (i.e., OSD), but that this may be an unhealthy motivation to use online communication. Thus, we advance the following hypotheses regarding associations between OSD and communication behavior with Facebook Friends:
H1: OSD positively predicts frequency of Facebook communication. 

H2: OSD inversely predicts frequency of offline communication.

Attitude Toward Online Social Connection


In contrast to OSD, we argue that maintaining social connections (i.e., OSC) is a relationally healthier motivation for using online communication. Author (2008a) reports that both OSC and OSD exhibit similar patterns of association with online communication behavior, yet differ in their association with generalized communication competence: Though OSD is inversely associated with communication competence, OSC yields a positive association of nearly equivalent magnitude. This may suggest that communicatively competent people do not seek online communication because they wish to avoid discomfort attendant with face-to-face communication, but rather because they perceive online communication as a useful method for sustaining both weak and strong social ties (Haythornthwaite, 2005).

Other research supports our assertion that OSC is associated with positive relational outcomes. When countering claims that online communication produces negative relational outcomes (Kraut et al., 1998; Nie et al., 2002), scholars frequently provide empirical evidence demonstrating beneficial outcomes for the strength of both local and long distance social ties (Baym et al., 2004; Quan-Haase, Wellman, Witte, & Hampton, 2002). That SNSs likewise maintain social networks may sound tautological; nevertheless, recent research elaborates mechanisms via which SNSs foster such connections. Stern and Taylor’s (2007) study of college students’ Facebook use reports that 62% of their sample adopted an open networking approach that allowed everyone at the university to access their profiles, thus creating opportunities for new connections and interactions. This suggests that undergraduate students use Facebook to establish new relationships or network with those they do not know well. Ellison and her colleagues (2007) report that Facebook social connections develop several types of social capital, and Baym and Ledbetter (2008) suggest that shared interests motivate the formation of SNS relationships.


In addition to Author (2008a), other empirical evidence suggests that internal attitudinal factors influence attraction to online communication as a space for building social connections. Both Donath (2007) and Tufekci (2008) conceptualize online communication as analogous to social grooming among primates (Dunbar, 1998), advancing the claim that resources devoted to regular, brief contacts facilitate relational ties with other individuals in a social network. However, Tufekci further notes that this desire for social grooming varies in magnitude across individuals, with some people valuing such behaviors and others considering them unnecessary; in Tufekci’s study, those who generally desire social grooming were also more likely to use an SNS. Donath (2007) claims that this motivation arises from the nature of SNSs as “more temporally efficient and cognitively effective” for the purpose of “maintaining ties” (p. 231). She further notes that this increased efficiency may facilitate formation of social supernets, or social networks that are larger than those sustainable through other communication media. This line of theoretical development resonates with Parks’ (2006) recent argument that all dyadic relationships are intimately constituted in webs of network ties, with individuals sustaining ties using several communication media (Sawhney, 2007; Walther & Parks, 2002).

Taken as a whole, then, this research suggests that OSC is associated with beneficial relational outcomes, but also that level of OSC varies across individuals. Furthermore, as those who engage in social networking behavior when online are also likely to do so when communicating offline (Quan-Haase et al., 2002), it stands to reason that OSC reflects a more generalized proclivity toward social networking. Thus, we advance the following hypotheses:  

H3: OSC positively predicts frequency of Facebook communication.

H4: OSC positively predicts frequency of offline communication.
Facebook Communication and Relational Closeness
Thus far, we have considered relational outcomes associated with Facebook communication but have not specified these in testable hypotheses. In this investigation, relational closeness is our chief relational outcome of interest, as Vangelisti and Caughlin (1997) note that relational closeness is a variable of interest in a wide variety of relationship types (including friendship, family, and romantic relationships). Though we acknowledge that closeness is not the only possible relational outcome worthy of investigation, it is also worth acknowledging that close relationships are important sources of social support (Burleson & MacGeorge, 2002) and that ongoing closeness promotes relational longevity (Ledbetter, Griffin, & Sparks, 2007). As such, we conceptualize closeness as a subjective experience of intimacy, emotional affinity, and psychological bonding with another person (see Aron, Mashek, & Aron, 2004).
Our conceptualization of closeness bears strong resemblance to Haythornthwaite’s (2005) approach to strong and weak social ties in her theory of media multiplexity. Strong social ties include relationships such as those with friends, romantic partners, and family members; such relationships exhibit behavior that reflects emotionality, interdependence, and intimacy (i.e., a high level of closeness). In contrast, weak ties are “casual contacts” that are more loosely connected to an individual’s social network and are not characterized by intimacy (Haythornthwaite, 2005, p. 128). Though these relationships are not as relationally close as strong ties and thus offer less depth of personal understanding, the lower resource investment they require provides access to a wide variety of resources (e.g., “primarily instrumental” support and a broader range of social connections; Haythornthwaite, 2005, p. 128). According to media multiplexity theory, the number of different communication media that dyad members use is a strong determinant of whether a tie is weak or strong. Specifically, strong ties employ several media types, but weak ties appropriate only one or two media. This theoretical claim receives support from a number of empirical investigations (Author, 2008b; Utz, 2007), including Baym and Ledbetter’s (2008) finding that communication across a specific SNS (in their study, Last.fm) explains variance in relational closeness beyond that accounted for by other communication media. We expect that Facebook communication will function similarly:
H5: Facebook communication is positively associated with offline communication.

H6: Offline communication positively predicts relational closeness.

H7: Facebook communication positively predicts relational closeness.

As we argue above, previous research and theory (e.g., Caplan, 2007) suggests that online communication motivated by OSD is associated with negative outcomes, and online communication motivated by OSC is associated with positive outcomes (Quan-Haase et al., 2002). Following this line of argumentation, we advance the following hypotheses:

H8: OSD indirectly and inversely predicts relational closeness.

H9: OSC indirectly and positively predicts relational closeness.


That extant literature suggests divergent outcomes from OSC and OSD implies that these motivations are inversely associated with each other. However, previous research reports a positive association between the two constructs (Author, 2008a); as such, it is theoretically unclear what outcomes arise from an individual who possesses high levels of both motivations. Following Caplan (2007), one might speculate that problematic Internet use driven by OSD would reduce beneficial outcomes from increased social connections. Alternatively, following theoretical arguments that online social ties may enhance the social skills of the lonely and socially anxious (McKenna et al., 2002; Valkenburg & Peter, 2008), it could stand to reason that OSC is associated with positive social outcomes regardless of an individual’s level of OSD. In any case, the extant literature at least suggests the possibility of a meaningful interaction effect between these two constructs on online communication and relational closeness, though the available evidence does not permit a prediction of the nature of this association in advance. Thus:
H10: OSD is positively associated with OSC.

RQ1: Does the interaction effect between OSC and OSD predict Facebook communication?

RQ2: Does the interaction effect between OSC and OSD predict offline communication?

RQ3: Does the interaction effect between OSC and OSD indirectly predict relational closeness?
Figure 1 depicts all hypotheses and research questions together in a structural model. The overarching goal of this investigation is to evaluate this model’s fit.
Method

Sampling and Participants


In order to capture a diverse sample of Facebook users, we recruited participants via three approaches. First, with the consent of the computing services department at a large Midwestern university, a random sample was drawn from the list of all students enrolled in undergraduate courses. Second, other participants were recruited through announcements on the Facebook pages of various members of the research team. Third, we posted a call for participants on the listserv of a professional organization interested in technology and communication. After discarding participants that indicated no Facebook usage (n = 27), these sampling techniques resulted in a group of 325 participants (75 males, 250 females) with 226 (69.5%) identifying themselves as undergraduate students. Participant age ranged from 18 to 59 years (M = 23.4, SD = 6.0), and most participants (90.5%) reported a white/Caucasian ethnic identity. 
Procedures


Recruitment procedures directed participants to a web link containing an informed consent form, and upon acceptance, were taken to the secure online questionnaire. If the participants were Facebook users, the questionnaire instructed them to open their Facebook account in a separate window and load their profile. When a Facebook user visits his or her profile, a box at the left side of the screen displays Friends randomly selected from a person’s primary network. The survey directed participants to complete several measures based upon the first Friend that appeared in this box. At the end of the survey, participants had the option of entering their e-mail addresses for a chance to win one of four $20 gift certificates from Amazon.com. These e-mail addresses were removed from the data set before analysis.

Measurement

Online communication attitude. The Self Disclosure (6 items) and Social Connection (7 items) subscales of Author’s (2008a) generalized measure of online communication attitude assessed OSD and OSC, respectively. Participants responded on a seven-point Likert-type scale with response options ranging from 1 (Strongly Disagree) to 7 (Strongly Agree). Cronbach’s alpha reliability was strong for both the OSD (α = .92) and OSC (α = .87) dimensions.
Friend demographic information. Participants reported basic demographic information about the randomly chosen Friend. Most reported that their Friend was a member of the participant’s sex (n = 193, 59.4%), though several reported on cross-sex relationships (n = 132, 40.6%). Friend age ranged from 17 to 60 (M = 22.8, SD = 5.2) with average length of relationship ranging from one month to 43 years (M = 4.3, SD = 5.2). Most participants reported that their Facebook Friend was, indeed, a friend (n = 277, 85.2%), though a small number reported on a romantic partner (n = 11, 3.4%), a family member (n = 6, 1.8%) or did not specify the type of relationship (n = 31, 9.5%). Though most participants reported on local relationships (n = 221, 68.0%), some reported on long distance relationships (n = 104, 32.0%). 
Facebook communication. Informed by Lenhart and Madden’s (2007) description of the methods of communication possible within Facebook, a six-point Likert type scale assessed frequency of Facebook communication with the Friend. This measure contained seven items: “I write on my friend’s wall;” “I send my friend a private message;” “I communicate with the friend in a Facebook group;” “I ‘poke’ my friend;” “I comment on one of my friend’s photographs;” “I comment on one of my friend’s notes;” and “I communicate with the friend through an application on Facebook.” Participants responded on a six-point Likert-type scale with response options ranging from 0 (Never) to 5 (Very Frequently). Following Baym and Ledbetter’s (2008) evidence that communication frequency on Last.fm (a music-based SNS) is unidimensional, we submitted all items to an exploratory factor analysis using the principal components extraction method with varimax (i.e., orthogonal) rotation. Using the criterion of eigenvalue > 1.0 produced a unidimensional solution with all items loading above .60 (McCroskey & Young, 1979). The seven items also demonstrated strong internal reliability (α = .87), and thus were summed to form a single measure of Facebook communication frequency with the Friend.
Offline communication. Several theorists in the field of computer-mediated communication urge examination of online communication alongside offline communication media (Baym et al., 2004; Sawhney, 2007; Walther & Parks, 2002). Following this line of theoretical development, Author (2008b) factor analyzed media use via a six-point Likert-type scale (0 = Never; 5 = Very Frequently) structure adopted from Scott and Timmerman (2005), finding that face-to-face and telephone communication load onto the same factor of offline media use. We used the same instrument in this study, with an additional item measuring cellular phone text messaging. These three items demonstrated good internal reliability (α = .85), and thus were treated as separate manifest indicators of a single latent construct in the confirmatory and structural models.
Friendship closeness. Vangelisti and Caughlin’s (1997) seven-item measure assessed relational closeness with the Facebook Friend. Sample items include: “How often do you talk about personal things with this person?” and “How close are you to this person?” Participants responded on a seven-point Likert-type scale with response options ranging from 1 (Not at All) to 7 (Very Much). The measure demonstrated strong internal reliability (α = .93).
Data Analysis


All hypotheses and research questions were addressed via structural equation modeling (SEM) using the LISREL 8.80 for Windows software package. Two chief advantages of SEM are holistic assessment of an a priori specified model, which is clearly advantageous for the model specified in this study (Figure 1); additionally, SEM corrects for error variance and thus more accurately identifies parameters of interest. We assessed model fit using four frequently reported fit indices: (a) model chi-square, (b) the root mean square error of approximation (RMSEA), (c) the non-normed fit index (NNFI), and (d) the comparative fit index (CFI) (Kline, 2005). Model chi-square evaluates the statistical significance of the difference between observed and model-implied covariance matrices among manifest variables (Kenny, Kashy, & Cook, 2006), but the statistic’s overreliance on sample size makes it prone to reject models with only trivial misfit (Kelloway, 1995). The other measures of model fit do not possess this limitation (Kline, 2005). For the RMSEA statistic, lower values indicate better model fit, with .08 the traditional threshold for acceptable fit (and .05 for close fit; MacCallum, Browne, & Sugawara, 1996). For the NNFI and CFI statistics, better fitting models achieve higher values, with .90 and .95 as traditional thresholds for acceptable and close model fit respectively (Kline, 2005).

As shown in Figure 1, the hypothesized model contained six latent constructs: (a) attitude toward online self disclosure (i.e., OSD), (b) attitude toward online social connection (i.e., OSC), (c) an interaction term for OSD and OSC, (d) Facebook communication frequency, (e) offline communication frequency, and (f) relational closeness. The OSD, OSC, Facebook communication, and relational closeness constructs were identified by creating three parcels (“aggregate-level [indicators] comprised of the sum (or average) of two or more items, responses, or behaviors,” Little, Cunningham, Shahar, & Widaman, 2002, p. 152) per latent construct. Given the unidimensional nature of these constructs, items were assigned to parcels by thirds (e.g., for the six-item OSD measure, the first parcel contained items 1 and 4, the second parcel contained items 2 and 5, and the third parcel contained items 3 and 6). Offline communication was identified by single-item indicators of face-to-face, telephone, and text messaging communication (see above). The interaction effect was modeled by creating an orthogonalized interaction term. As described by Little, Card, Bovaird, Preacher, and Crandall (2007), this necessitates forming a series of nine product terms between the mean-centered parcels for each construct (i.e., all possible multiplicative interactions between one of the three OSD parcels and one of the three OSC parcels). These product terms were then regressed onto the first-order parcels and their unstandardized residuals were saved. These unstandardized residuals were then combined into three parcels, resulting in indicators that are entirely orthogonal to the first-order indicators (for an example of this procedure see Soliz & Harwood, 2006).
Results

Structural Model


Table 1 presents the correlation matrix between the continuous study variables at the manifest level of measurement. Consistent with standard two-step procedures for SEM (Kline, 2005), confirmatory factor analysis first evaluated the fit between the manifest indicators and their respective latent constructs. The heterogeneous nature of the sample (i.e., containing both undergraduate students and other adults) raises the possibility that significant differences exist between these groups, and likewise previous theory (Rohlfing, 1995) suggests possible differences between local and long distance relationships. Little’s (1997) procedure for establishing metric invariance evaluated the extent of these differences. Specifically, this procedure invokes a sequential series of model tests that evaluate equality of indicator loadings (i.e., weak metric invariance), equality of indicator means (i.e., strong metric invariance), and homogeneity of the variance/covariance matrix among latent constructs. We tested metric invariance across four groups, including undergraduate students reporting on a local relationship (n = 179), undergraduate students reporting on a long distance relationship (n = 47), other adults reporting on a local relationship (n = 42), and other adults reporting on a long distance relationship (n = 57). These tests indicated that both weak and strong metric invariance were tenable, and a phantom construct model (Rindskopf, 1984) evaluating equality of latent construct correlations demonstrated no significant differences among the groups (contact lead author for detailed results). In other words, any apparent differences between groups are likely due to chance variation, and thus all groups should be analyzed in a single structural model (Author, in press). A combined groups confirmatory model produced close model fit, χ2(120) = 209.00, RMSEA = .045[90% CI = .033:.056], NNFI = .98, CFI = .99, and examination of the modification indices did not suggest any alterations to the model. 

After establishing close fit for the measurement model, we tested the hypothesized regression paths in a structural equation model (see Figure 1). The initial structural model demonstrated close fit, χ2(125) = 215.41, RMSEA = .044[90% CI = .033:.055], NNFI = .98, CFI = .99, but also revealed the presence of nonsignificant regression paths (see Figure 2). Specifically, the paths between online communication attitude and offline communication were weak. As the hypothesized associations between online communication attitude and offline communication were somewhat more speculative than the associations predicting Facebook communication, these paths were removed from the model. This trimmed model (see Figure 3) also demonstrated close fit, χ2(128) = 218.30, RMSEA = .044[90% CI = .032:.054], NNFI = .98, CFI = .99, with a chi-square difference test indicating a nonsignificant decline in fit relative to the initial structural model, Δχ2(3) = 2.89, p > .05.
 The final model reveals significant main effects between online communication attitude and Facebook communication frequency, albeit somewhat differently than hypothesized. As expected, OSC positively predicted Facebook communication (B = 0.23[95% CI = 0.11:0.35], β = .23[95% CI = 0.11:0.35], p < .01), but OSD emerged as an inverse predictor (β = -0.13[95% CI = -0.02:-0.24], β = -.13[95% CI = -0.02:-0.24], p < .05). In addition to these main effects, the interaction effect between OSD and OSC significantly predicted Facebook communication (B = -0.10[95% CI = -0.004:-0.19], β = -.09[95% CI = -0.004:-0.18], p < .05). Together, the main and interaction effects explained 4.7% of the variance in Facebook communication.


To further probe the nature of the association between the two components of online communication attitude and Facebook communication, the interaction effect was decomposed using the method described by Cohen, Cohen, West, and Aiken (2003). To do this, we recomputed the structural model as a mean and covariance structures (MACS) model. This model was identified using the contrast coding method described by Little, Slegers, and Card (2005), permitting us to obtain intercepts and predicted values that reflect the original measurement metric of the manifest indicators. Using these values to generate linear regression equations, we plotted the relationship between OSC and Facebook communication at three different levels of OSD (i.e., at the minimum value of 1, at the latent mean value of 3.63, and at the maximum value of 7). Figure 4 presents results of this decomposition. Though OSC positively predicts Facebook communication when OSD is low, increased levels of OSD weaken the strength of this association. Specifically, OSC significantly predicts Facebook communication at both the minimum (B = 0.29[95% CI = 0.15:0.44], β = .39[95% CI = .20:.58], p < .01) and mean (B = 0.17[95% CI = 0.09:0.26], β = .23[95% CI = .11:.34], p < .01) levels of OSD, but the association is nonsignificant at a maximum OSD score (B = 0.02[95% CI = -0.15:0.19], β = .02[95% CI = -.09:.14], p > .05). Examination of the graph indicates that the regression lines converge at an OSC value between the minimum and the mean. Solving the regression equations for this point of convergence reveals that it occurs when an individual’s OSC score is 1.88. In other words, when an individual’s OSC is slightly below a mean response of 2 (i.e., Disagree), that individual’s Facebook communication with a specific Friend will tend to be 0.77 (i.e., slightly below a mean response of 1, or ‘Very Rarely’) regardless of that individual’s level of OSD. Taken as a whole, these results suggest that OSD has a moderate inverse association with Facebook communication when OSC is high, and OSC has a moderate positive association with Facebook communication when OSD is low. At low levels of OSC or high levels of OSD, the effect of the other independent variable becomes much weaker.


The initially hypothesized model also predicted that both offline and Facebook communication are positively associated with relational closeness. When controlling for the significantly positive covariance between these two latent constructs (ψ = .72[95% CI = .65:.79], p < .01), both offline communication (B = 1.30[95% CI = 1.02:1.57], β = .70[95% CI = .55:.85], p < .01) and Facebook communication (B = 0.33[95% CI = 0.13:0.53], β = .18[95% CI = .07:.30], p < .01) emerged as separate predictors of relational closeness. Offline communication appeared to be a much stronger predictor than Facebook communication, and thus we formally tested the significance of this difference by creating a nested model with the relevant regression paths constrained to equality; this produced a significant decline in model fit, Δχ2(1) = 24.28, p < .01, demonstrating that offline communication is indeed a stronger predictor of closeness. In addition to these direct effects on relational closeness, the model also leaves the possibility that online communication attitude (i.e., OSC and OSD) and relational closeness are indirectly associated. This possibility was tested via LISREL’s EF output option, which tests the strength of all indirect effects in the model. The procedure revealed a significantly positive indirect association between OSC and relational closeness (B = 0.08[95% CI = 0.02:0.14], β = .04[95% CI = .01:.08], p < .05), but the indirect associations for OSD (B = -0.04[95% CI = -0.09:0.002], β = -.02[95% CI = -.05:.002], p > .05) and the interaction effect (B = -0.03[95% CI = -0.07:0.003], β = -.02[95% CI = -.04:.002], p > .05) were nonsignificant. Together, the direct and indirect effects explained 70.7% of the variance in relational closeness.

Discussion


The overarching goal of this investigation was to test a theoretical model whereby trait-like attitudes toward online communication predict Facebook and offline communication, with these constructs then predicting relational closeness. Results generally supported the hypothesized model with the exception of the speculated paths between online communication attitude and offline communication. More importantly, OSD functioned differently than expected, not only yielding an inverse main association with Facebook communication but also reducing the positive contribution of OSC to this dependent variable. Taken as a whole, these results support media multiplexity theory (Haythornthwaite, 2005) yet suggest that the theoretical expectation that social anxiety fosters online communication (Caplan, 2007) may not necessarily describe Facebook communication with specific Friends. We will elaborate these theoretical expectations by addressing each component of the model in turn.
Online Communication Attitude and Communication Frequency
One of Facebook’s core functions is building connections within a social network (Zuckerberg, 2008), and, as expected (H3), those who appropriate online communication for that purpose (i.e., possess high OSC) are more likely to communicate with their Facebook Friends (Tufekci, 2008b). In a broad sense, this provides support for Parks’ (2006) contention that researchers interested in dyadic relationships must also devote attention to understanding network-level forces. Regarding SNS communication specifically, one could interpret these results as supporting Donath’s (2007) argument that such sites permit the creation of social supernets, or social networks “with many more ties than is feasible without socially assistive tools” (p. 231). 

Similarly, drawing from previous research and theory indicating that social anxiety produces attraction to online self disclosure (e.g., Caplan, 2007; McKenna et al., 2002), we predicted that OSD would positively predict Facebook communication with a specific Friend (H1). Instead, OSD inversely predicted Facebook communication in the final model. This differs both from the positive zero-order association with SNS use reported in Author (2008a) and the nonsignificant zero-order association reported here (see Table 1). This suggests that, when examined in the context of a structural model that controls for the shared variance between Facebook and offline communication, OSD may not foster Facebook use as it does other forms of online communication. 
Interpreting this unexpected finding requires reconsidering the theoretical mechanisms that underlie the association between preference for online self disclosure and online communication use. As Caplan (2007) notes, the logic of this expectation rests in the communicator’s desire to manage self presentation and identity:
In almost all social interactions, people are motivated to engage in strategic self presentation and identity management and to avoid making undesired impressions on others. Social anxiety arises from the desire to create a positive impression of one’s self in others along with a lack of self-presentational confidence. Most importantly . . . the self-presentational theory of social anxiety posits that, in order to increase their perceived self-presentational efficacy, socially anxious individuals are highly motivated to seek low-risk communicative encounters. (p. 235)

Traditional forms of online communication (e.g., e-mail) provide such low-risk encounters, with the private and/or asynchronous nature of the communication medium permitting almost complete control over self presentation (Walther, 1996). Yet Donath (2007) argues that users of an SNS are evaluated, in part, on the nature of their social connections with others, and thus it stands to reason that management of one’s identity partially lies within the control of those social network members (and outside the control of the individual). Recent empirical evidence supports this theoretical claim, finding that wall posts written by Friends and the physical attractiveness of those Friends influence perception of a Facebook profile’s owner (Walther et al., 2008). Walther and his colleagues explain these findings in terms of the information’s level of warrant, or “degree to which that information is perceived to be immune to manipulation from the target to whom the information pertains” (p. 32); a wall post by a Facebook Friend is an example of such high warrant information. Because the information target cannot favorably alter that information, Walther and his colleagues argue that others perceive that information as more trustworthy than low-warrant information. Taken together with Caplan (2007) and results of the current study, it is possible that those who are socially anxious may prefer traditional forms of online communication because they wish to control their own self presentation by avoiding high warrant information. As Facebook’s site design encourages proliferation of high warrant information (Zuckerberg, 2006), those with high OSD may avoid it in favor of other low warrant forms of online communication. 
This line of argument is further supported by decomposition of the interaction effect between OSD and OSC on Facebook communication (RQ1). Though OSC is a positive predictor of Facebook communication when OSD is low, this association is nonsignificant at high levels of OSD. If preference for online self disclosure does reflect a desire for greater control over self presentation (Caplan, 2007), such a motivation may override a person’s desire to build online social connections. Following Walther and his colleagues’ (2008) recent research, perhaps those who possess both high OSC and high OSD seek out forms of online communication that do not provide high warrant information. In terms of theoretical development, this suggests that social anxiety is not necessarily associated with online communication as a monolithic whole, but rather encourages use of media that lack high-warrant information. Explicitly testing this theoretical stance via experiment is a clear direction for future research.

The expectations that self disclosure (H2), social connection (H4), and the interaction between them (RQ2) would predict offline communication were not supported in the final model. Though previous research reports significant zero-order associations between these constructs and measures of communication across specific media (Author, 2008a), a significant association did not emerge when modeling offline communication as a latent construct and controlling for variance shared with Facebook communication. Perhaps other structural/contextual variables (such as temporal ability to synchronize schedules for offline contact, Ling & Yttri, 2002) influence frequency of offline communication with specific Facebook Friends, and thus the hypothesized associations did not emerge. Of course, it is worth remembering that the model tested the association between global attitudes toward online communication and Facebook communication with a specific Friend. This is especially important when interpreting the relatively small amount of variance explained in Facebook communication (slightly less than 5%), as one might expect that the other dyad member’s online communication attitude also influences communication behavior. Research employing dyadic data analysis techniques (Kenny et al., 2006) holds great potential for clarifying these questions and producing greater effect sizes. 

Relational Closeness

As predicted by media multiplexity theory (Haythornthwaite, 2005), both offline communication (H6) and Facebook communication (H7) positively predicted relational closeness. This replicates the pattern of results obtained by Baym and Ledbetter’s (2008) study of Last.fm, a music-oriented SNS, suggesting that the predictions of media multiplexity theory apply across many types of SNSs. Results also corroborate Author’s (2008b) evidence that media multiplexity functions additively, such that use of an additional medium significantly increases variance explained in relational outcomes without eliminating the statistical significance of other media use predictors. What remains unanswered is whether use of multiple SNSs with the same Friend also additively contributes to relational outcomes; indeed, we are not aware of any study that examines SNS use as a multimodal phenomenon. But if researchers cannot fully understand online communication use apart from patterns of offline communication behavior (Baym et al., 2004, and as our final model convincingly indicates), then one might expect that continually examining single SNSs in isolation may yield an incomplete theoretical picture of their role in interpersonal relationships. The measures employed here provide at least some of the tools necessary for such future research.

Among the two dimensions of online communication attitude and the interaction effect between them, only OSC produced a significant indirect effect on relational closeness (H9). This supports our chief contention that OSC is a healthy, communicatively competent motivation for using online communication (Author, 2008a). Though Author also argues that OSD produces negative relational outcomes (see also Caplan, 2007), such evidence did not definitively emerge here, as the final model produced no significant indirect effect on relational closeness from either OSD (H8) or the interaction effect (RQ3). However, to the extent that high OSD reduces OSC’s association with Facebook communication, one might expect that losses in closeness could occur unless dyad members compensate with the addition of another medium. Such an interpretation would be consistent with Haythornthwaite’s (2005) finding that different social networks enact different hierarchies of media use. Again, dyadic data analysis could help clarify this issue.

Both the direct and indirect effects in the model explained a large amount of the variance in relational closeness (approximately 71%). Along with other recent empirical evidence (Utz, 2007; Author, 2008b), this suggests that media multiplexity is a parsimonious yet robust account of how media use is associated with strength of a relational tie. In turn, this further supports the importance of studying individual attitudinal factors that may foster or inhibit use of particular communication media. On a more practical level, these results refute some popular claims that SNSs reduce relational closeness (Henry, 2007; Tilsner, 2008), as Facebook communication positively predicted relational closeness even when controlling for the contribution of offline communication. However, this finding must be interpreted in light of the significantly stronger association between offline communication and relational closeness (perhaps reflecting that relational maintenance is more temporally efficient via media with multiple nonverbal cues; Walther, 1996). 
Conclusion

Of course, any study must be interpreted within the limitations imposed by the research design. Though it is tempting to make causal inferences from analytic methods that model endogenous and exogenous variables, the cross-sectional nature of the data necessitates caution when doing so. Though a particular strength of the study is the inclusion of data beyond a college student sample and establishment of metric invariance across groups, the sample is relatively homogeneous regarding racial/ethnic identity. Future research may consider cultural dimensions such as individualism and collectivism that have demonstrated associations with online communication in previous research (Lee & Choi, 2005; Zhang, Lowry, Zhou, & Fu, 2007). Our sample also contained more women than men, even though our recruitment procedures were not sex-specific in any respect. We do not possess an explanation for why more women completed our questionnaire, and nor do we possess a theoretical explanation for why biological sex would influence the associations under investigation; nevertheless, explicitly examining possible sex differences is a potential direction for future research.

It is also worth noting that this investigation did not directly measure participant social anxiety. Though multiple studies establish preference for online self disclosure as positively associated with social anxiety and related constructs (Caplan, 2007; Ho & McLeod, 2008; Kelly & Keaten, 2007; McKenna et al., 2002; Morahan-Martin & Schumacher, 2003; Valkenburg & Peter, 2008; Ward & Tracey, 2004) and thus warrants use as an interpretive heuristic in this investigation, it remains possible that other forces foster a positive attitude toward online self disclosure, such as the desire to create a sense of relational immediacy (e.g., in teacher-student relationships; Mazer et al., 2007) or finding others who share rare or stigmatized conditions (Walther & Boyd, 2002). To the extent that social anxiety is not perfectly associated with OSD, it remains possible that OSD is positively associated with relational outcomes if shared variance with social anxiety were controlled. Of course, verifying this speculation requires further empirical investigation.

Given their widespread proliferation and adoption, especially among younger users (Lenhart & Madden, 2007), it stands to reason that SNSs will remain an important medium for maintaining social connections. The existence of these sites raises important questions regarding individual traits that might influence online communication frequency and the integration of dyads into larger social structures (Parks, 2006). These results inform these broader projects by further identifying attitude toward online self disclosure and social connection as two such traits that produce divergent effects on both media use and, to some degree, subsequent outcomes in interpersonal relationships.
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Table 1 

Descriptive Statistics and Bivariate Correlations Among Manifest Indicators (N = 325)

	Constructs
	M
	SD
	1
	2
	3
	4

	1. Self Disc. (OSD)
	3.60
	1.38
	1.00
	
	
	

	2. Soc. Conn. (OSC)
	3.85
	1.36
	.46**
	1.00
	
	

	3. Facebook Comm.
	1.10
	1.01
	-.05
	.07
	1.00
	

	4. Offline Comm.
	1.63
	1.43
	-.05
	-.10
	.60**
	1.00

	5. Closeness
	3.92
	1.62
	-.12*
	-.10
	.58**
	.75**


* p < .05  ** p < .01

Figure 1. Hypothesized Structural Model Predicting Communication Frequency and Relational Closeness











Note. H8, H9, and RQ3 are not depicted. These address indirect predictors of relational closeness, respectively: OSD (inverse predictor), OSC (positive predictor), and the interaction effect (no direction predicted).

Figure 2. Structural Model Predicting Relational Closeness, All Hypothesized Paths Included


χ2(125) = 215.41, RMSEA = .044[90% CI: .033-.055], NNFI = .98, CFI = .99

Figure 3. Structural Model Predicting Relational Closeness, Trimmed


χ2(128) = 218.30, RMSEA = .044[90% CI: .032-.054], NNFI = .98, CFI = .99

Figure 4. Decomposition of the Interaction Effect Between Attitudes Toward Online Self Disclosure (OSD) and Social Connection (OSC) on Facebook Communication

[image: image1.png]Facebook Communication

25

1.5

0.5

--+-0SD=1

--OSD =
3.63
(mean)

—=—0SD=7

osc=1

osc

3.85 (mean)

osc





Note. Possible Facebook communication scale scores range from 0 (Never) to 5 (Very Frequently). The scale midpoint is 3 (Sometimes).
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