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Communication medium can influence how people develop and maintain status in 

groups and relationships. However, such status effects of communication medium are 

often complicated by the evolving features of communication technologies and the 

changing practices of mediated communication. This dissertation explores theoretical 

principles behind the apparently myriad possibilities of effects of communication 

medium on status development in problem-solving groups. This is approached from 

different angles with two laboratory studies. The first study (Chapter 2) examines the 

medium effects on group members’ perception of each other’s expertise, with respect 

to how they match each other’s language use (i.e., linguistic accommodation) in group 

interactions. The findings suggest that linguistic accommodation channels people’s 

hidden confidence about task performance into interpersonal perception of 

performance (i.e., rankings of expertise). This language-based process can be affected 

by medium features that modulate the salience of confidence cues and language use 

(e.g., text-chat vs face-to-face discussion). The second study (Chapter 3) focuses on 

individuals’ selective attention—a prevalent issue of technology design. The study 



 

particularly examines selective attention to task objects and social objects in group 

interactions, along with two behavioral mechanisms—performance expectation and 

physiological stress—of status differentiation. The study found selective attention 

interplays with physiological stress in predicting the status outcome (i.e., deference 

and resistance to social influence). Thus, the findings suggest that effects of 

communication medium on status development can be partly understood through the 

technological modulation of selective attention and the subsequent effects on certain 

behavioral mechanisms of status differentiation. 
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CHAPTER 1 

GENERAL INTRODUCTION 

Early conceptions of how technology interplays with social process tend to be 

simple and generic. For example, anonymity, along with the resulting reduction of 

social cues, was often regarded as a major cause of many social phenomena in 

mediated communication environments (e.g., participation equalization, opinion 

polarization, and deindividuation; Kiesler, Siegel, & McGuire, 1984; Spears, Lea, & 

Lee, 1990). As communication technologies become more integrated in daily life, 

however, the stark contrast between mediated and face-to-face interactions becomes 

subtler. Technological modulation is increasingly unnoticeable as people habituate and 

adapt to mediated environments (Walther, 1996; Kock, 2004). At the same time, 

communication technologies afford an unprecedented array of modes of 

communication, intertwining with social processes at ever-fine-grained levels of 

interaction (Rice, 2009). For communication researchers and practitioners, there is an 

increasing need for precise understandings of the micro-mechanisms that tie together 

specific technological feature, communicative behavior, and social process (Fulk & 

Gould, 2009; Walther, 2009).  

Two studies are reported here that explore mediated interpersonal 

communication in relation to a prevalent social phenomenon in groups and 

relationships—the emergence of informal status when strangers team up to solve 

problems. These studies investigate two subtle behavioral features of interpersonal 

communication. The first feature is linguistic accommodation, which refers to the 

sequential similarity between two interlocutors’ linguistic features. The second feature 
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is selective attention, in particular the degree to which two collaborators orient 

towards social object (i.e., each other) versus task object (i.e., task material). Each of 

the behavioral features is examined in both face-to-face interaction and a mediated 

environment that can modulate the behavior. The goal of these studies is to shed light 

on the role that these subtle interpersonal behaviors, together with communication 

medium, jointly play in the processes of status differentiation in groups.  

From Individual Traits to Interpersonal Behaviors in Mediated Communication  

Previous research on computer-mediated communication often treats the 

interplay between communication technology and social process as a simple process 

that filters social information and cues against face-to-face interaction (i.e., a “cues-

filtered out” approach, Culnan & Markus, 1987; Walther, 2011). The impact of this 

approach is twofold. First, it directs researchers’ attention to individual traits (e.g., 

demographics, social group membership) that are subject to such technological 

“filtering.” Accordingly, previous research tends to focus on social psychological 

mechanisms (e.g., social status, stereotyping, and group identification) that center on 

individual traits and their salience in mediated communication. Second, such a “cues-

filtered out” approach shapes up the conceptions of the social effects of 

communication medium in a technocentric manner (Walther, 2011), such as the idea 

of “media richness” (Daft & Lengel, 1986), “media synchronicity” (Dennis, Fuller, & 

Valacich, 2008), and “virtuality” (Mesmer-Magnus, DeChurch, Jimenez-Rodriguez, 

Wildman, & Shuffler, 2011). These conceptions tend to amalgamate technological and 

social processes at higher-orders beyond the precise mechanisms that link medium 

features and social interaction. 
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There has been a call for the study of relational and interpersonal dynamics in 

mediated communication, on top of medium effects on individual traits (Walther, 

1992). Such aspects seem to be increasingly relevant to social processes through 

mediated communication today. Individual traits and their interpretations, on the one 

hand, are often ambiguous and malleable given the flexibility of self-presentation and 

interpersonal perception in mediated environments (Walther, 1996). An example is the 

self-enhancing selection of profile photographs in online dating (Hancock & Toma, 

2009). The ambiguity of individual traits is furthered as mediated communication 

crosses boundaries between social groups that hold differently-cultured beliefs of the 

same traits. Thus, individual traits can be context-dependent and less universal. 

On the other hand, the relational and interpersonal aspects of mediated 

communication seem to bear a closer connection to their counterparts in face-to-face 

interactions. Behavior regularities in interpersonal communication, such as linguistic 

accommodation and selective attention studied here, are often carried out 

automatically and unconsciously, suggesting universal implications for social 

processes and outcomes across modes of communication (Cappella, 1991; Tomasello, 

2008). Several scholars have also pointed out that humans adapt to novel 

communication environments and, in time, mediated communication regresses 

towards and coevolves with how people naturally interact (Walther, 1996; Kock, 

2004). Therefore, regularities in interpersonal behaviors, rather than individual traits, 

can be an alternative focus to study precisely how technological features of 

communication medium engage with foundational social processes.  
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Informal Status in Mediated and Face-to-Face Groups 

The above transition of perspectives on mediated communication is connected 

to the study of status in groups, including the research by scholars of computer-

mediated communication (e.g., Kiesler et al., 1984) and scholars of group processes in 

face-to-face groups (e.g., Berger, Conner, & McKeown, 1969; Berger, Cohen, & 

Zelditch, 1972). Both lines of work have demonstrated that communication medium 

can affect status development (Dubrovsky, Kiesler, & Sethna, 1991; Kalkhoff & Thye, 

2006; Thye & Kalkhoff, 2009; Troyer, 2002). However, neither of them has fully 

accounted for the relationships among communication medium, interpersonal 

behavior, and status processes. 

The emergence of informal status is a classic phenomenon in problem-solving 

groups. In such a group, individuals often quickly sort themselves into an informal 

status hierarchy (Bales, 1950) such that some individuals obtain more opportunities to 

perform and participate in group activities, receive more attention, and become more 

influential in group decision making (Bales, Strodtbeck, Mills, & Roseborough, 1951; 

Berger et al., 1969; French & Raven, 1959). A long-lasting issue in this process is that 

the emerged hierarchy does not always position the right person to the right place 

(Anderson & Brown, 2010; Anderson & Willer, 2014). Accordingly, performance 

erodes by mismatched merit and influence (Einhorn, Hogarth, & Klempner, 1977; 

Yetton & Bottger, 1982), and well-being suffers from stress and health issue induced 

by status inequality (Dressler, 1988; Marmot, 2004).  

It is intuitive that modes of communication play a role in the emergence of 

status and thereby the processes can be engineered by communication technologies. 
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However, relevant research is far from conclusive. On the one hand, previous work 

confirmed that mediated communication can induce considerable changes in status 

outcomes, such as participation and social influence in groups (Baltes, Dickson, 

Sherman, Bauer, & LaGanke, 2002; Thye & Kalkhoff, 2009). On the other hand, these 

effects are often mixed and contradictory: Sometimes status becomes more equalized 

in groups that use mediated communication (Dubrovsky et al., 1991), and at other 

times the status difference is exaggerated (Weisband, Schneider, & Connolly, 1995).  

Since the 1980s, there have been a few explanations of the status effects of 

mediated communication. Scholars of computer-mediated communication have 

considered the reduced salience of status cues (Siegel, Dubrovsky, Kiesler, & 

McGuire, 1986; Dubrovsky et al., 1991) and enhanced local group identification and 

conformity (Postmes & Spears, 2002; Spears et al., 1990) as the primary reasons 

behind the patterns of status and participation in anonymous, computer-mediated 

groups. These explanations follow the aforementioned “cues-filtered out” approach, as 

they treat communication medium as if it is an overarching, uniform “filter” of status 

characteristics and cues.  

Similarly, the group-processes study of status has also documented substantial 

effects of communication medium (Kalkhoff & Thye, 2006; Thye & Kalkhoff, 2009; 

Kalkhoff, Younts, & Troyer, 2008). However, this line of work less theorizes about 

medium effects, and the current theorizations also bear a resemblance to the “cues-

filtered out” approach. For example, some scholars argue that effects of 

communication medium on status can be attributed to the salience of status 
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characteristics and cues, salience of collective orientation, and salience of task 

orientation (Troyer, 2002; Thye & Kalkhoff, 2009). 

Neither explanations based on the cues-filtered out approach nor ignoring 

communication medium can be a viable approach to understanding status development 

in groups that increasingly rely on communication technologies. In fact, the growing 

variation and flexibility of interpersonal communication, to date, expose limitations in 

the previous work. 

For the study of computer-mediated communication, the cues-filtered out 

approach comes with limitations. Explanations for the “equalization phenomenon” 

(Dubrovsky et al., 1991) or the “equalization hypothesis” (Postmes & Spears, 2002) of 

mediated communication were mostly proposed in the 1980s and 1990s when 

anonymity was the most conspicuous feature of mediated communication (e.g., 

Internet chatroom). Today, such explanations are less apt to account for the variety of 

mediated communication. Meanwhile, the explanations proposed by scholars of 

computer-mediated communication (e.g., reduction of social cues and enhancement of 

group identification, Siegel et al., 1986; Spears et al., 1990) often hinge on 

mechanisms that center on trait salience in mediated groups (e.g., status cues or group 

identification, Weisband et al., 1995; Postmes & Spears, 2002). They tend to overlook 

group processes: the status emergence processes in particular. 

The emergence of status is one of the central concerns of the group-processes 

study. Compared with the study of computer-mediated communication, however, this 

literature less elaborates on the role of communication. One tendency of the literature 

is to simplify communication as the relationship of who talks to whom. Examples 
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include the discovery of emerged informal status in terms of the who-talks-to-whom 

relations (i.e., “communication channels,” Bales et al., 1951) and the efforts to model 

the structure of these relations (e.g., Fisek, Berger, & Norman, 1991; Balkwell, 1991; 

Fararo & Skvoretz, 1986). Accordingly, interpersonal communications are often 

summarized at the group-level and treated as behavioral indicators of status, and the 

role of communication is often devoid of behavioral characteristics (Robinson & 

Balkwell, 1995).  

The group-processes study of status also tends to focus on individual traits that 

conduce to informal status, rather than the status signaling and negotiation processes 

carried on in interpersonal behaviors. Much attention is paid to “status characteristics,” 

which are culturally expected to indicate general or specific performance advantages 

(e.g., gender, race, skill certificate, Berger et al., 1972). Other traits include 

willingness to contribute (Willer, 2009) and personality dominance (Anderson & 

Kilduff, 2009). Some communicative behaviors have been also studied, including 

“status cues” such as loudness, verbal latency, gaze maintenance (Ridgeway, Berger, 

& Smith, 1985), “demeanors” of confidence (Tuzlak & Moore, 1984), and emotional 

expressions of pride and shame (Scheff, 1990; Tracy, Shariff, Zhao, & Henrich, 2013). 

However, these behaviors were largely treated as stylistic traits of an individual. Only 

a few studies examined the processes of interpersonal communication (e.g., Tiedens & 

Fragale, 2003; Mazur et al., 1980; Dovidio & Ellyson, 1982; Gregory & Webster, 

1996).  

In sum, both the study of computer-mediated communication and the group-

processes study of status often attend less to interpersonal behaviors and also simplify 
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communication medium and related mechanisms. The current studies aim at the 

intersection of these two lines of work, trying to address the micro-mechanisms that 

link medium feature, interpersonal behavior, and status development in mediated and 

face-to-face groups. 

Overview of Two Studies 

The present studies investigate open interactions in problem-solving groups, as 

per the tradition from Bales (1950). Two interpersonal behaviors—linguistic 

accommodation and selective attention—are studied because they have been found to 

be relevant to status development (Gregory & Webster, 1996; Gregory, Green, 

Carrothers, Dagan, & Webster, 2001; Gregory & Gallagher, 2002; Dovidio & Ellyson, 

1982; Mazur et al., 1980; Mazur, 1985). These behaviors are also prevalently 

modulated in various forms of mediated communication. To induce changes in these 

behaviors, the first study examines linguistic accommodation in groups interacting via 

either a text-only chatroom or face-to-face discussion, whereas the second study 

examines selective attention in dyads interacting via either video-conferencing or face-

to-face discussion. Besides the interpersonal behavior and corresponding medium, the 

two studies differ in the conception of informal status and theoretical focus, as 

summarized below. 
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Study 11 follows the research paradigm of expertise recognition in problem 

solving groups where individuals work together on tasks that require specific expertise 

(e.g., Einhorn et al., 1977; Yetton & Bottger, 1982; Littlepage, Schmidt, Whisler, & 

Frost, 1995). Informal status is conceptualized as group members’ evaluation of each 

other’s performance advantages (i.e., expertise). This is measured as expertise 

rankings by each group members after they discussed and collectively solved a set of 

intellectual problems.  

The focus of Study 1 is to demonstrate that such an interpersonal behavior as 

linguistic accommodation can function as a “communicated evaluation” (Fisek, 

Berger, & Norman, 1995, p. 725) of task performance so as to inform status 

perception. Meanwhile, communication medium also plays a role in whether or not 

such an evaluation is communicated effectively. Specifically, the study tests whether 

linguistic accommodation (measured as a dyadic similarity of language use) along 

with communication medium (text-only vs. face-to-face interaction) can channel 

covert dyadic differences in self-performance evaluation (measured before group 

interaction) into expertise ranking (measured after the discussion). Figure 1 

                                                 

1 This study is co-authored with Prof. Bazarova and Prof. Yuan, and is published in 

Communication Research. 



 

10 

summarizes the conceptual relationship between these variables. 

 

Figure 1. Conceptual diagram of Study 1 (Chapter 2) 

Study 2 bears a resemblance to the experimental paradigm of expectation states 

theory (Berger, Fisek, Norman, & Zelditch, 1977; Berger, 2014) such that two 

strangers work together on multiple rounds of decision-making task that apparently 

requires a certain aptitude but is in fact arbitrary (in this study, the task is to 

comparatively assess health from pairs of facial photos that are pre-matched with 

similar health status). Informal status is operationalized as deference and resistance to 

social influence on individuals’ decisions after exchanging opinions and arguments 

through open discussion. Particularly, deference and resistance are measured as 

“other-weight” and “self-weight” (Friedkin, 1998), that is, the extents to which 

individuals’ final decisions take into account the partners’ initial opinions and their 

own initial opinions, respectively.  

Study 2 focuses on the interplay between selective attention (task vs. social 

object) and two behavior mechanisms of status development, including (a) 

performance expectation (i.e., a belief of relative performance advantage between self 

and other) and (b) physiological stress (i.e., the balance between sympathetic vs. 

parasympathetic nervous system, or “fight-or-flight” vs. “rest-and-digest”). The 
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central argument is that, while the two mechanisms both explain social influence, their 

relative importance is affected by the switch of an individual’s selective attention 

between task and subject object. Figure 2 summarizes the conceptual relationships.  

 

Figure 2. Conceptual diagram of Study 2 (Chapter 3) 

In sum, each of the two studies reported here examines a subtle feature of 

interpersonal communication, which can also be modulated by communication 

technologies. The linguistic accommodation is related to the representations of verbal 

language and can be flexibly modulated, for example, in social media posts and instant 

messages. Selective attention to different objects is also a central issue of designing 

communication technologies (Norman, 2013); and many technologies implicitly or 

explicitly direct a user’s attention for dedicated social and task purposes. The medium-

induced variabilities in these subtle behaviors makes it interesting to revisit these 

behaviors’ implications on status development. Examining how these behaviors and 

medium features interplay with the status processes within groups can shed light on 

the impact of communication medium on status development. 
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CHAPTER 2 

LINGUISTIC ACCOMMODATION AND EXPERTISE RANKING 

IN PROBLEM SOLVING GROUPS 

When working in groups, people make subjective judgments about one 

another’s expertise relevant to the task at hand, whether it is developing a new 

product, building computer software, or providing consulting service to a client. 

Accuracy of expertise judgments is important because perceived experts have a greater 

influence on decision-making relative to other group members (Berger & Fisek, 1974; 

Littlepage, Schmidt, Whisler, & Frost, 1995; Bunderson, 2003). The key question then 

becomes how people come to be seen as experts, especially in groups with ambiguous 

outputs or ill-defined work processes, which is often the case in knowledge-intensive 

firms (Treem & Leonardi, 2012). 

While expertise has been traditionally considered as a property of individuals 

related to their education level, status, and training, a recent approach emphasizes a 

more dynamic and relational nature of expertise (Collins & Evans, 2008; Treem & 

Leonardi, 2012; Treem, 2013). According to this approach, expertise is socially 

constructed through interactions, and communication behaviors can signal expertise. 

The interpretation is grounded in relative comparisons of members’ behaviors through 

which experts are judged as more competent relative to others in an interactive 

context. Expertise judgment has dynamic, relational, and contextual properties that 

call for the analysis of social interaction through which these judgments emerge 

(Treem & Leonardi, 2012). 
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While the role of communication in expertise judgments has been widely 

acknowledged (Berger, Webster, Ridgeway, & Rosenholtz, 1986; Bunderson & 

Barton, 2011), most empirical studies to date are limited in the following two aspects. 

First, most of them examined communication as a static, aggregated property of a 

person that does not vary across contexts. For example, expertise perceptions were 

linked to talkativeness (Littlepage et al., 1995; Littlepage & Mueller, 1997; Bottger, 

1984), dominance (Littlepage & Mueller, 1997), task-oriented communication 

(Littlepage & Mueller, 1997; Yuan, Bazarova, Fulk, & Zhang, 2013), and word 

choices (Toma & D’Angelo, 2014). Although these studies offer important advances 

in understanding what communication characteristics are associated with expertise 

judgment, they do not capture interactive dynamics, in which people may change their 

communication styles depending on whom they are interacting with.  

Second, by treating expertise as an individual property, the relational nature of 

expertise is overlooked (Collins & Evans, 2008). For instance, a social scientist, who 

does quantitative research, may be perceived as an expert in statistics when working 

with a rhetorician. However, when working with a professional statistician, this same 

social scientist will lose his/her expertise status in statistics. Given that expertise 

judgment is a relational and relative, studying how expertise judgment emerges from 

social interactions (depending on who we interact with) adds to existing studies that 

have focused on how static characteristics of communication influence expertise 

judgment.  

To address both the dynamic and relational nature of expertise judgment, we 

draw on expectation states theory (Berger, 1974) and communication accommodation 
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theory (Giles, Coupland, & Coupland, 1991; Giles, 2008; Gallois, Ogay, & Giles, 

2005). According to expectation states theory, when judging others’ competence, 

people rely on (a) characteristics that indicate pre-existing status (e.g., gender, race, 

education; Berger & Fisek, 1974; Berger et al., 1986) and (b) behavioral interchange 

patterns endogenous to group processes (Fisek, Berger, & Moore, 2002; Fisek, Berger, 

& Norman, 1991). To date, expectation states theory’s insights into status 

characteristics have been widely adopted in expertise judgment research (e.g., 

Bunderson, 2003; Thomas-Hunt & Phillips, 2004; Treem, 2013; Littlepage & Mueller, 

1997). Behavioral interchange patterns, however, have received much less attention. 

Yet, these patterns, if captured appropriately, could reveal how status dynamics 

unfolds in a group, which dovetails with the communication approach of treating 

expertise as a dynamic and relational entity (Treem & Leonardi, 2012).  

To capture behavioral interchange patterns, we focus on CA, which reflects 

how status hierarchy develops and emerges from group interactions. While people 

match each others’ communication acts both consciously and unconsciously (see for 

review, Toma & D’Angelo, 2014), communication accommodation theory emphasizes 

a socially motivated process in which differential adaptation is based on social 

assessments, such as those of social status or identity (Giles, 2008). Because 

accommodation patterns are often associated with interpersonal power and status, a 

lower-status person often accommodates to a higher-status person (Tiedens & Fragale, 

2003; Gregory & Webster, 1996; Giles & Gasiorek, 2014). Furthermore, CA can 

enable a “converse flow of forces” (Giles, 2008, p. 167) in that CA and status 

differences mutually influence each other. Consequently, we propose that CA, as a 
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temporally unfolding process, intertwines with expertise judgments in task groups 

such that CA first reflects pre-existing status differences and then influences 

subsequent expertise judgments.  

Both the effects of pre-existing status differences on CA and the effect of CA 

on subsequent expertise judgments are contingent on the visibility of cues that convey 

members’ ascribed statuses and their accommodation patterns. These cues need to be 

visible to group members in order to influence their behaviors and judgments 

(Bunderson, 2003). One contextual factor that can affect cue visibility is the channel 

of communication, especially information and communication technology (ICT). With 

its widespread usage in contemporary organizations, ICT “provides a likely context 

for the differential expression, maintenance, or emergence of status characteristics and 

associated status cues” (Treem, 2013, p. 1035). Therefore, we argue that ICT could 

either amplify or attenuate expertise-related signals in social interactions. 

In sum, we propose a two-step model (also see Figure 3). First, CA can be 

triggered by group members’ communicable pre-existing status differences, which we 

capture in terms of their pre-discussion confidence level in task performance. If Alice 

is less confident about her task performance, she may start accommodating to Bob 

who appears to be more confident, provided that the difference in their confidence 

levels is observable during group discussion. Second, since CA patterns enact social 

roles and statuses, they may consequently influence group members’ post-discussion 

expertise judgments. Assuming the visibility of CA, Bob may notice Alice’s CA to 

him and use it as a cue to judge her expertise. As suggested above, the visibility of 

communicative cues and acts is crucial. The means of communication between Alice 
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and Bob (e.g., discussions in person vs. via instant messaging) conditions this two-step 

process. 

 

Figure 3. Path diagram for mediation analysis (H3).  

N = 492. Standard errors are parenthesized. Measured variables were standardized 

against grand mean and standard deviation. Controlled variables and random variables 

are not shown. * p < .05, ** p < .01, *** p < .001 

Expertise Judgments Communicated in Interactions  

Expertise judgment is associated with relative status and social influence in 

group decision making (Bunderson & Barton, 2011). According to expectation states 

theory, status emerges from a status-organizing process per performance expectation. 

Performance expectation is a competence-based belief that “an actor holds about the 

capacity of himself or others to contribute to task completion” (Berger, 1974, p. 87). 

When making decisions, group members often defer to those who receive high 

performance expectations. A higher performance expectation is associated with more 

chances to exert greater influence on others’ behaviors and opinions, and with better 
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evaluations and rewards. In contrast, members who receive lower performance 

expectations are treated as low-status and therefore receive fewer chances to perform. 

The important questions concern sources of performance expectations and the 

process through which they are formed. According to expectation states theory, there 

are two sources of performance expectations: status characteristics and behavior 

interchange patterns. Status characteristics refer to pre-existing individual 

characteristics associated with general aptitude (e.g., gender and race) or task-related 

capabilities (e.g., evidence of education, training, and experience; Berger & Fisek, 

1974). These characteristics can be directly communicated or inferred through speech 

and non-verbal cues (Berger et al., 1986; Bunderson & Barton, 2011). For example, 

verbal (e.g., speed, loudness, and fluency of speech) and non-verbal (e.g., eye-contact) 

characteristics can influence performance expectation. Communication styles, 

including dominance, confidence, autocracy, task-oriented communication, as well as 

tactical uses of reason, bargaining and coalition can also serve as status characteristics 

(Littlepage & Mueller, 1997; Yuan et al., 2013; Bazarova & Yuan, 2013).  

In addition to status characteristics, group members form performance 

expectations through behavioral interchange patterns that emerge in group interactions 

(Fisek et al., 1991; Fisek et al., 2002). A behavioral interchange pattern refers to 

cycles of interactions between two or more group members in which one member 

behaves in a superior manner, for example, producing quality performance outcomes; 

while the other(s) behave in a subordinate manner, for example, producing positive 

feedback to these outcomes (Fisek et al., 1991). These interchanges typify high- and 
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low-status behaviors, and enact social roles with regard to performance expectation 

(Fisek et al., 2002; Fisek et al., 1991).  

According to the communication approach to expertise (Treem & Leonardi, 

2012; Treem, 2013), communication serves as a vehicle through which both status 

characteristics and behavioral interchange patterns become organized and 

differentiated. While status characteristics can influence performance expectations in 

the initial stage of group interaction, behavioral interchange patterns tap into the 

process of status formation as interactions unfold. To deconstruct the dynamic 

relationship between performance expectations and communication behaviors, we now 

turn to the question of how CA patterns can be affected by pre-existing status 

characteristics, and thereafter affect subsequent expertise judgments.  

Linking Expertise Judgment and CA: A Two-Step Process 

 Pre-existing status differences trigger CA. Communication adaptation is 

central to social interaction. Several theories have focused on the process and 

mechanisms underlying how people adapt their verbal and non-verbal behaviors to 

their communication partners (see for a review Toma & D’Angelo, 2014). One 

distinctive characteristic of communication accommodation theory is that it treats 

adaptation as a socially motivated process during which perceptions of social power 

and status drive CA patterns (Giles et al., 1991; Gallois et al., 2005; Giles, 2008; Giles 

& Gasiorek, 2014). For example, a lower-status person is likely to accommodate to a 

higher-status partner in order to gain such social rewards as approval, liking, and 

affiliation (Tiedens & Fragale, 2003; Chartrand & Lakin, 2013; Gregory & Webster, 

1996). CA occurs along various communication dimensions, including speech features 
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(see Giles et al., 1991; Giles, 2008), linguistic styles (Niederhoffer & Pennebaker, 

2002; Danescu-Niculescu-Mizil, Lee, Pang, & Kleinberg, 2012), and non-verbal 

behaviors (see Chartrand & Lakin, 2013). Even with surface behavioral and linguistic 

adaptation, CA patterns can reflect socially motivated processes, such as interpersonal 

goals (Toma & D’Angelo, 2014; Giles & Gasiorek, 2014), as has been demonstrated 

by research on automatic goal activation and pursuit (see Bargh & Chartrand, 1999). 

Extending the socially motivated nature of CA to task groups, we argue that 

CA will set in during the early stage of group interaction and will follow a status 

hierarchy based on early performance expectations. Group members start to form 

performance expectations at the very beginning of a group interaction (Berger, 1974). 

Both status characteristics and behavior interchange patterns can serve as sources of 

performance expectations, but there may be process differences in how these two 

sources are utilized. At the early stages of a group interaction, members’ performance 

expectations are more likely to be informed by characteristics of pre-existing status 

differences than by behavior interchange patterns. Expertise judgments evolve in 

conversations (Collins & Evans, 2008; Treem & Leonardi, 2012), and behavior 

interchange patterns may require more time to get established and utilized as status 

cues in group interactions (Fisek et al., 2002). In contrast, characteristics of pre-

existing status differences, provided that they are easily apparent in conversations, 

may influence performance expectations early on in a discussion. These expectations 

may, in turn, affect behavior interchange dynamics, as evidenced by CA patterns when 

a low-status member accommodates to a high-status member. 
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There can be multiple factors predicting pre-existing status differences (e.g., 

professional standing). However, since the focus of this study is on construction of 

expertise in social interactions with limited objective markers of expertise, we chose to 

focus on members’ initial task confidence as a status proxy. In task groups, status 

differentiation is often organized along the competence axis such that a perceived 

expert is deemed higher-status than other members. At the same time, perceived 

competence is strongly linked with cues of confidence (Berger et al., 1986; Littlepage 

& Mueller, 1997). Provided that confidence cues are observable early on in a 

conversation, we propose that group members develop performance expectations 

based on comparisons between their own and others’ task-related confidence levels, 

which, in turn, trigger CA. The larger the difference between two group members in 

initial task confidence, the more likely that the less confident member accommodates 

his/her communication to the member with more confidence.  

CA affects subsequent expertise judgments. Once behavioral exchange patterns 

have been established, they themselves can become a source of performance 

expectations (Fisek et al., 2002). This is also in line with communication 

accommodation theory, which proposes “the converse flow of forces” between CA 

patterns and their underlying psychological mechanisms such that “accommodative 

acts are not merely determined by psychological mechanisms […], communication 

patterns can also shape these cognitive and affective mechanisms in the first place” 

(Giles, 2008, p. 167). For example, “job satisfaction can lead to seeing others as 

accommodating, while seeing others as accommodating can just as easily lead to job 

satisfaction” (Giles, 2008, p. 167). 
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One of the reasons for this reflexivity is that people use CA as social 

diagnostics to infer an accommodator’s intentions, social status, and power (Gallois et 

al., 2005; Giles, 2008; Giles & Gasiorek, 2014). As a result, behavioral interchange 

patterns enacted through CA can be interpreted as status signals between different 

social roles, including an initiator versus a reactor, a leader versus a follower, and an 

expert versus a non-expert (Fisek et al., 1991; Fisek et al., 2002). These roles not only 

define members’ role-specific identity and behaviors in relation to others, but also 

typify members’ performance expectations toward each other in task groups (Fisek et 

al., 2002). Hence, in the same manner as CA patterns reify pre-existing status 

differences, they can also be interpreted as markers of status and thereby shape 

subsequent expertise judgments. Consequently, an accommodating group member 

may be perceived as lower in status and less competent compared to the one being 

accommodated to, provided that CA patterns are sufficiently noticeable during group 

discussion.  

Communication Channel and Relative Information Visibility 

As previously discussed, both the effects of pre-existing confidence differences 

on CA and the effects of CA on subsequent expertise judgments hinge on the visibility 

of confidence cues and accommodative acts, respectively. The key question then 

concerns factors that influence the visibility of information about status differences 

and associated cues. According to Treem (2013), the function and visibility of status 

cues depend on a communicative environment within which they are enacted and 

assessed. Because a communication channel structures the expression, maintenance, or 

emergence of status, it can influence the visibility of status cues, making them more 
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apparent and visible in some cases but more obscure in others (Treem & Leonardi, 

2012; Treem, 2013).  

The changes in message content and delivery are especially apparent when 

comparing FtF and text-based CMC group interactions because text-based CMC 

removes social and non-verbal cues but introduces message persistence and editability 

(see for review; Walther, 2011). Consequently, a communication channel may serve as 

a moderator of the effects of pre-existing confidence cues on CA, as well as of the 

effects of CA on expertise judgments, due to potential differential visibility of status 

cues between FtF and CMC.  

First, consider the effects of pre-existing status differences expressed through 

confidence cues on CA. At the initial stage of a group interaction, performance 

expectations draw heavily on non-verbal cues, especially for communicating and 

assessing confidence levels (Kimble & Seidel, 1991). Because CMC filters out non-

verbal cues, it takes longer for social information to accumulate in CMC compared to 

FtF communication (Walther, 1992). Therefore, confidence cues may be less apparent 

at the early discussion stages in CMC compared to FtF communication, particularly 

when group members do not have sufficient discussion time to convey differences in 

confidence levels that could signal members’ statuses. Additionally, increased 

editability of text messages allows CMC members to have greater control over their 

self-presentation (Walther, 1996), which may further diminish expressions and 

perceptions of pre-existing differences in confidence. Taken together, confidence cues 

may be less visible at the initial discussion stage in CMC as compared to FtF 

communication and, consequently, have less influence on CA. Thus, we predict a 
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moderating effect of a communication channel such that pre-existing differences in 

confidence affect CA patterns in FtF more than in CMC groups: 

H1. Communication channel moderates the impact of group members’ relative 

confidence on CA such that the negative association between relative 

confidence and CA is more likely to be observed in FtF groups, but is less 

likely to be observed in CMC groups.  

Second, concerning the effects of CA on expertise judgments, we argue that 

CA patterns could serve as behavioral interchange patterns from which people draw 

status cues, which, in turn, influence their expertise judgments. However, for CA 

patterns to serve as a carrier of status cues, they must be sufficiently salient (Fisek et 

al., 1991; Giles et al., 1991). Among CA phenomena, CA in language uses is most 

prevalent (Gallois et al., 2005; Giles, 2008). Although linguistic or paralinguistic CA 

can occur both in FtF and CMC settings, their visibility and salience can vary between 

these two communication channels. Since communication is carried out via text in 

text-based CMC, language is more salient compared to FtF in which people pay 

attention to both verbal and non-verbal cues. Furthermore, because a record of a 

conversation remains visible to all group members, message persistence or 

reviewability of a text chat can further enhance the salience of linguistic cues (Clark & 

Brennan, 1991; Herring, 1999). Studies showed that message persistence has a variety 

of communicative effects, including the development of common ground (Clark & 

Brennan, 1991), improved understanding of conversations (Gergle, Kraut, & Fussell, 

2004), and increased visibility of emergent patterns of language use (e.g., language 

play for humor or gaining awareness; Herring, 1999). The latter, in particular, might 
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solidify the role of CA as a source of performance expectations in CMC groups. Taken 

together, CA may have more effect on expertise judgments in CMC than FtF groups 

due to differences in relative visibility of CA patterns between these two channels. 

Therefore, we propose a moderating effect of a communication channel such that:  

H2. Communication channel moderates the relationship between CA in 

language use and expertise judgment such that CA to others is negatively 

associated with the accommodator’s perceived expertise, and this negative 

association is more likely to be observed in CMC groups, but is less likely to 

be observed in FtF groups.  

Mediation Effects of Perceived Influence and Task-Oriented Communication  

In addition to a direct effect on perceived expertise, CA can influence expertise 

judgment indirectly. We specifically consider the roles of perceived influence and 

perceived task-oriented communication in this process because both of them have 

been linked to expertise judgment (Bottger, 1984; Littlepage & Mueller, 1997; Yuan 

et al., 2013). Previous research has treated perceived influence as an important aspect 

of status perception (Cheng, Tracy, Foulsham, Kingstone, & Henrich, 2013; Berger, 

1974) and expertise judgment (Bottger, 1984; Littlepage & Mueller, 1997). 

Meanwhile, perceived task-oriented communication, which refers to the use of 

reasoning and logic in communication, was found to be positively associated with 

perceived expertise (Littlepage & Mueller, 1997; Littlepage et al., 1995; Yuan et al., 

2013). While existing studies confirm that both perceived influence and task-oriented 

communication are positive predictors of perceived expertise, we are interested in 

investigating whether, in addition to CA’s direct negative impact on expertise 
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judgment, CA could negatively influence these two predictors and thereby 

compromise their positive effects on perceived expertise. In other words, we are 

interested in finding out whether an influential, task-focused team member would be 

considered to have less expertise if she/he accommodates too much to others during 

group discussion. Therefore, in H3, we explored whether the relationship between CA 

and perceived expertise, as specified in H2, would be mediated by (a) perceived 

influence and (b) perceived task-oriented communication. 

H3. Perceived influence and perceived task-oriented communication mediate 

the effect of CA on perceived expertise in (a) FtF and (b) CMC groups.  

Method 

Participants and Procedures 

Participants. Two hundred and four graduate students at a university in the 

northeastern region of U.S. were randomly assigned to 51 four-person groups. Each 

group had two Americans and two Chinese participants, one of each gender1. The age 

of participants ranged from 20 to 50 (M = 25.583, SD = 4.448). Each participant was 

compensated $20 for his/her participation. To ensure active participation in group 

discussion, participants were also offered a chance to win an additional $30 gift 

certificate awarded to each member of the five top-performing groups. 

Communication channel. Groups were randomly assigned to either the FtF (24 

groups) or the CMC condition (27 groups). In the CMC condition, group members 

were brought into separate rooms where they used Skype text chat for a group 

discussion. Prior to the discussion start, each CMC participant was instructed to take a 

photo of his/her face with a webcam. The photo was then uploaded to his/her 
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individual profile of the assigned Skype account. All Skype accounts were named with 

a group member ID (i.e., “Member 1” to “Member 4”). Group members’ photos and 

member IDs remained visible for the duration of each CMC group’s discussion. The 

CMC discussion was conducted via a text-only group chat in which messages sent to 

the group chat platform were immediately visible to all group members; no separate 

thread between individual members was allowed. In the FtF condition, group members 

were brought into a medium-sized room. To parallel the CMC condition, FtF group 

members were seated around a table tagged with member IDs (i.e., “Member 1” to 

“Member 4”) on the four sides of the table. 

Task and procedure. Prior to joining a group discussion, each participant was 

handed a task sheet and had 10 minutes to individually solve four analytical problems. 

Two of the four problems were adapted from analytical reasoning section of the 

Graduate Record Examinations (GRE) and the Law School Admission Test (LSAT). 

The other two were adapted from visual perception problems of the Dental Admission 

Test (DAT). All questions had been pilot-tested to ensure no significant difference in 

performance between Chinese and American participants. At the end of the 10-minute 

individual problem-solving session, participants were instructed to rate how confident 

they felt about their own answers. Pair-wise difference in this rating was used to 

measure relative confidence, as explained in more detail below. 

After the experimenter collected the task sheets from the individual problem-

solving session, participants were instructed to start a group discussion and to 

collectively solve the same four problems as a group. In the FtF condition, group 

discussions were video-recorded. In the CMC condition, group chats were archived in 
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Skype. Group discussions lasted between 11 and 71 minutes (M = 37.364, SD = 

16.717) in the FtF condition, and between 20 and 90 minutes (M = 54.370, SD = 

15.791) in the CMC condition. After groups finished their discussion and turned in 

their group answers, each participant was instructed to complete a post-experiment 

survey. Specifically, they were asked to rate each other’s expertise and communication 

styles, among other measures. They were also asked to recall the other three members’ 

ethnicities to check if a participant was attentive in rating each of their group 

members. Upon completion of the survey, participants received their compensation 

and were debriefed.  

Corpus preparation. Adopting the same procedure used in previous studies 

that compared FtF and CMC transcripts (e.g., Walther, Loh, & Granka, 2005; 

Gonzales, Hancock, & Pennebaker, 2009; Hancock, 2004), we prepared the FtF and 

CMC corpora of group discussions in the following steps. First, research assistants 

were trained to transcribe the video recordings of FtF discussions word by word, with 

speakers’ names clearly labeled. Five FtF groups were excluded due to damaged video 

recordings. The CMC transcripts with speaker labels were extracted from Skype chat 

logs. Next, to make the FtF and CMC corpora comparable, we followed Gonzales’s 

(2009) procedure and ignored capitalization, punctuations, and spacing in all texts 

because they were irrelevant for analyzing the corpora, as described later. Punctuation-

based emoticons (e.g., “:)”) were also ignored, and no graphic emoticons were found 

in the CMC corpus. The average word count was 4,756.684 (SD = 2820.381) in a FtF 

discussion and 1,727.370 (SD = 606.112) in a CMC discussion.  
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The transcripts were then segmented into a temporal sequence of utterances. 

An utterance refers to an uninterrupted chain of written or spoken language by a group 

member (i.e., a conversational turn; Hancock, 2004). In FtF groups, an utterance starts 

whenever there was a change of a speaker; in CMC groups, an utterance starts 

whenever a different member pressed the send button (Gonzales et al., 2009). 

Consequently, if a member interrupted another’s speech, the interrupted speech before 

and after the interruption, and the interruption itself, were treated as separate 

utterances. In FtF groups, partially overlapping utterances were segmented in the same 

manner as the interrupted utterances, and no fully overlapping utterances were found 

in the video recordings. Finally, for each utterance, we obtained its length (i.e., word 

count) and proportional counts of linguistic styles defined by the Linguistic Inquiry 

and Word Count (LIWC; Pennebaker, Chung, Ireland, Gonzales, & Booth, 2007). See 

Table 1 for a summary of descriptive statistics of these utterances. 

Table 1 Descriptive Statistics of Utterances and LSC-Related Measures 

 Utterances  Actor’s LSC with partner 

 CMC  FtF  CMC  FtF 

 M SD  M SD  M SD  M SD 

Length (word count) 8.18 7.45  9.04 11.47  – –  – – 

LIWC type-token ratio 1.86 0.80  1.63 0.82  – –  – – 

Pairs of init. & resp.  – –  – –  14.93 9.05  46.57 52.26 

Avg. lngth. of partner’s init.   – –  – –  9.38 3.85  7.94 3.41 

Avg. lngth. of actor’s resp.  – –  – –  10.03 5.26  8.62 5.16 

Average LSC – –  – –  .06 .08  .02 .10 

LIWC categories            

Adverbs 4.75% 9.63%  5.59% 11.13%  .06 .23  .00 .18 

Articles 3.35% 6.74%  2.81% 6.18%  .08 .22  .00 .20 

Auxiliary verbs 9.02% 10.59%  8.28% 10.21%  .05 .16  .00 .16 

Causal 1.43% 5.30%  1.09% 4.64%  .05 .26  -.03 .18 

Conjunctions 5.14% 9.21%  6.40% 12.31%  .07 .21  .04 .18 
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 Utterances  Actor’s LSC with partner 

 CMC  FtF  CMC  FtF 

 M SD  M SD  M SD  M SD 

Discrepancy 1.62% 4.81%  1.38% 4.45%  .09 .29  .06 .23 

Exclusive 3.79% 8.73%  3.25% 7.81%  .05 .25  .03 .13 

Inclusive 3.26% 6.72%  3.24% 7.35%  .07 .23  .01 .19 

Insight 3.97% 7.89%  2.44% 6.22%  .06 .22  .01 .21 

Impersonal pronouns 4.18% 8.25%  5.84% 9.70%  .06 .23  -.03 .18 

Negation 2.23% 7.74%  2.10% 8.28%  .07 .28  .03 .19 

Negative emotions 1.11% 6.14%  0.60% 4.32%  .05 .28  .03 .18 

Positive emotions 8.54% 22.26%  8.38% 20.65%  .08 .24  .03 .22 

Personal pronouns 7.77% 10.42%  6.06% 9.42%  .05 .13  -.02 .22 

Prepositions 5.96% 8.47%  4.27% 7.43%  .04 .17  .02 .15 

Quantifiers 1.77% 5.83%  1.17% 4.16%  .05 .26  .10 .18 

Social words 5.64% 12.12%  4.20% 8.26%  .03 .22  .00 .18 

Tentative 2.65% 6.92%  2.07% 5.84%  .07 .27  .03 .21 

Note. “Init.,” “resp.,” and “avrg. lngth.” denote initiation, response, and average 

length, respectively. For utterances, NCMC = 6534 and NFtF = 10977. For LSC related 

measures, N varies (211 to 324 in CMC groups and 147 to 228 in FtF groups) because 

some LIWC categories were absent in all initiation-response pairs between certain 

actors and partners. However, the average LSC was computed from non-missing 

values. 

 

Measurements 

Per Soliz and Giles’ (2013) guideline for CA analysis, our measurements 

complied with the round-robin design of the social relations model (SRM). As such, 

members in a four-person group could generate 12 asymmetric dyadic ratings (Kenny, 

Kashy, & Cook, 2006, p. 13). For example, Alice separately rated the expertise level 

of Bob, Cindy, and David, while her expertise level was also rated by each of her three 

members. Following Kenny et al. (2006), we refer to the two members in an 

asymmetric dyad as actor and partner (p. 11). The ratings were asymmetric because 

the ratings of the actor and the partner may not match: For example, Alice (actor) can 

rate Bob (partner) as having more expertise, while Bob can rate Alice as having less 
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expertise. Each of these asymmetric dyads constituted a basic unit of analysis. This 

round-robin design can help reduce common method bias (see Podsakoff, MacKenzie, 

Lee, & Podsakoff, 2003) because variables were measured from different sources, as 

described below. 

Relative confidence. Prior to the group discussion, each participant rated how 

confident he/she felt about the accuracy of his/her individual answers (M = 5.323, SD 

= .100), using an 11-point scale, with 0 = not confident at all, to 10 = extremely 

confident (Littlepage et al., 1995; Littlepage & Mueller, 1997). Relative confidence 

was calculated as the difference score in self-confidence between an actor and a 

partner (actor’s minus partner’s; Mabsolute value = 2.781, SDabsolute value = 1.916). A 

positive value indicates that the actor was more confident than the partner, whereas a 

negative value indicates the opposite. 

CA in language use. To make CA in FtF and CMC groups comparable, we 

focused on language use, and measured an actor’s communication, as captured by the 

linguistic style coordination (LSC; Danescu-Niculescu-Mizil et al., 2012) with his/her 

partner in their consecutive utterances. To measure LSC, we first coupled all 

consecutive utterances. For example, the sequence – Alice, Bob, Alice, Cindy, Alice, 

Bob – was grouped into (Alice, Bob), (Bob, Alice), (Alice, Cindy), (Cindy, Alice), and 

(Alice, Bob). The first utterance in each pair was marked as initiation, whereas the 

latter was marked as response. Then, for a given asymmetric dyad (e.g., Bob 

accommodates Alice), we calculated LSC on pairs of initiation and response made by 

the same actor and partner using the formula below from Danescu-Niculescu-Mizil et 

al. (2012): 
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where  is a given class of linguistic style;  is the 

probability that an actor’s utterance exhibited  at time  in his/her immediate 

response to a partner’s initiation at time , given the exhibition of in this 

initiation by this partner;  is the probability that  was exhibited in 

all of this actor’s responses to this partner’s initiations. LSC ranges from -1 to 1, with 

positive values indicating convergence, negative values indicating divergence, and 

zero indicating neither convergence nor divergence. Compared with other measures 

(e.g., Niederhoffer & Pennebaker, 2002), this measurement better captures the 

asymmetric nature of CAs and controls for an individual’s natural linguistic styles.  

For , we used 18 categories of linguistic styles defined by LIWC. They 

include nine function words (i.e., adverb, article, auxiliary verb, conjunction, personal 

pronoun, impersonal pronoun, negation, preposition, and quantifier) and nine 

psychological processes (i.e., causal, discrepancy, exclusive, inclusive, insight, 

negative emotion, positive emotion, social, and tentative; see Pennebaker et al., 2007). 

These categories were chosen because they were most studied and better understood in 

previous research on linguistic styles and linguistic style matching between people 

(Niederhoffer & Pennebaker, 2002; Pennebaker & King, 1999). Following Danescu-

Niculescu-Mizil et al. (2012), we averaged the LSCs of these categories (see Table 1 

for descriptive statistics) as a measurement of an actor’s CA towards a partner. 

Perceived expertise, influence, and task-oriented communication. After group 

discussion, participants rated each other’s expertise level, using the item “Please rank 
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the expertise/knowledge level of each of your team members, including yourself, in 

solving the analytic questions assigned to your group.” Partner’s perceived influence 

was evaluated using the mean of two five-point items, with 1 = strongly disagree and 

5 = strongly agree (M = 4.038, SD = 0.801, r = .627, p < .001). The two items were 

“member X (replaced with a partner’s member ID) was important to the success of the 

group” and “… was influential during the discussion” (Thomas-Hunt & Phillips, 

2004). 

An actor also rated perceived task-oriented communication of each of her three 

partners using seven items. To reduce the likelihood of common method bias among 

surveyed questions, the measurement scale for this variable was a seven-point scale, 

ranging from 1 (strongly disagree) to 7 (strongly agree) with I don’t know coded as 

missing data. For example, member X “was capable of showing the logical 

connections among the different parts of his/her arguments,” “asked many thought-

provoking questions to help analyze the problems,” “has extensive experience working 

on the problems under discussion,” and “is good at abstract reasoning” (Yuan et al., 

2013; Littlepage & Mueller, 1997). The seven items were aggregated to create a task-

oriented communication scale (M = 4.919, SD = 0.897), with a Cronbach’s α of .847. 

Control variables. Actor and partner’s genders, ethnicities, and actual 

expertise were controlled when testing all the hypotheses. Gender and ethnicity 

needed to be controlled because they could function as status cues (Thomas-Hunt & 

Phillips, 2004; Bunderson, 2003) or trigger homophily or heterophily (Rogers & 

Bhowmik, 1970), and thus influence status dynamics in groups. Actual expertise also 

needed to be controlled because people with higher actual expertise might be less 
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likely to accommodate to others’ communication. This variable was measured by the 

number of correct answers (out of 4) a participant had solved when working on the 

task individually (M = 1.207, SD = 0.941).  

Partner’s perceived dominance was also controlled when testing the impact of 

relative confidence on an actor’s CA behavior (H1). Because group members’ 

behaviors may trigger both dominance- and competence-based status perceptions 

(Cheng et al., 2013), it was necessary to control for perceived dominance when testing 

our hypotheses that highlighted the role of competence per expectation states theory. 

We measured an actor’s perception of a partner’s dominance in communication with 

three items on a seven-point scale, ranging from 1 (strongly disagree) to 7 (strongly 

agree) with I don’t know coded as missing data (M = 4.303, SD = 1.630; α = .866). 

The items included member X “tended to come on strong,” “liked to determine the 

directions of our group conversation,” and “was mindful of sharing ‘air time’ with 

others such that everyone in the group had adequate opportunities to express their 

opinions (reversed)” (Norton, 1978; de Vries, Bakker-Pieper, Konings, & Schouten, 

2011). 

We also controlled for average lengths of initiation and of response in LSC, as 

well as relative confidence when testing the effects of partner’s CA on an actor’s 

perception of a partner’s expertise, influence, and task-oriented communication (H2 & 

H3). The lengths of initiations and responses, upon which the LSC was measured, 

might confound the effects of LSC, given that longer initiations and/or responses 

might exhibit more semantic categories, leading to a larger variance of LSC. Relative 
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confidence, an antecedent of CA, might also confound the effects of LSC because it 

might trigger alternative status-organizing processes based on confidence cues. 

Analytical Procedure 

Following Kenny et al. (2006), we first organized the data into a pairwise 

structure (p. 18) with N = 552 (46 groups × 12 asymmetric dyads). Each record 

contained properties of the dyad, as well as individual-level properties of the actor and 

the partner. Next, we marked 32 post-discussion ratings from 19 participants across 11 

groups as missing data due to these participants’ failing to accurately recall some 

group members’ ethnicities. Then, we modeled the data per SRM (Kenny et al., 2006), 

which includes a predefined structure of random effects and a set of fixed effects of 

measured covariates (p. 191). For example, a property (Y) of an asymmetric dyad with 

actor i and partner j (i ≠ j) in group k is modeled as: 

Yijk =Xb+ gk +aik + p jk + r(ij )k

gk ~ N(0,s g

2 ),  aik ~ N(0,s a

2 ),  p jk ~ N(0,s p

2 ),  r(ij )k ~ N(0,s r

2 )

COV (rijk, rjik ) =s rr

 

where X is a vector of covariates and b is their coefficients; g, a, p, and r are Gaussian 

random variables with five parameters ( ); and (ij) denotes 

interchangeable subscripts ij and ji. Data from FtF and CMC groups were modeled 

together, but the random and fixed effects were allowed to be different in the two 

conditions. We detailed these effects as follows. 

Random effects. Five sources of interdependence in our data were modeled by 

random variables g, a, p, and r, as well as the residual covariance cov(rijk, rjik). They 

were also treated as heterogeneous (Kenny et al., 2006, p. 174) across FtF and CMC 

s g

2,s a

2,s p

2,s r

2,s rr
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groups. Take Alice’s (actor) rating of Bob’s (partner) confidence as an example: g 

denotes the group’s influence on its members’ confidence ratings; a denotes Alice’s 

idiosyncrasies when rating others’ confidence; p denotes Bob’s tendency to be rated 

by others as confident (or not); and r denotes the extent to which Alice and Bob’s 

relationship is influenced by their ratings of each other’s confidence. Finally, cov(rijk, 

rjik) denotes the correlation between Alice and Bob’s ratings of each other’s 

confidence. Although the original SRM also allows cov(aik, pjk), we followed Kenny 

and Livi (2009) and constrained this correlation to zero so that the model can be 

estimated using conventional software for mixed-effect modeling (e.g., Stata used in 

this study because the original software for SRM cannot handle unbalanced data, 

which we had due to the presence of missing data.)  

Fixed effects. The hypothesized predictors and control variables were included 

as fixed covariates. To allow their effects to be different between CMC and FtF 

groups, we adopted a two-intercept approach (Kenny et al., 2006, p. 97): We 

suppressed the regular fixed intercept and parameterized communication channels as 

two binary variables so that the product of each binary variable and a fixed covariate 

allows the fixed effect to be separately estimated for the corresponding channel. Two 

sets of products were included. They are (a) two-way interactions between each 

communication channel and every continuous covariate, and (b) three-way 

interactions of each communication channel and actor and partner’s ethnicities, as well 

as three-way interactions of each communication channel and actor and partner’s 

genders. Given the different measurement scales, variables were standardized as z-

scores against grand mean and standard deviation across all groups so that the 
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regression coefficients are comparable. Cohen’s f2 was calculated for the effect size of 

each hypothesized predictor, using the method proposed by Selya, Rose, Dierker, 

Hedeker, and Mermelstein (2012). 

Mediation analysis. Based on the abovementioned SRM specifications, we 

conducted a path analysis to explore mediation effects proposed in H3. Four mixed-

effect equations, including an equation for H1, were simultaneously estimated using a 

univariate approach suggested by Skrondal and Rabe-Hesketh (2004). Specifically, 

take a dyad of Alice & Bob as an example. First, Alice’s CA to Bob was regressed on 

the difference in self-confidence between them (Alice’s minus Bob’s). Next, Bob’s 

perception of Alice’s task-oriented communication was regressed on Alice’s CA to 

Bob. Then, Bob’s perception of Alice’s influence was regressed on Alice’s CA to 

Bob, and on Bob’s perception of Alice’s task-oriented communication. Finally, Bob’s 

perception of Alice’s expertise was regressed on Alice’s CA to Bob, as well as Bob’s 

perception of Alice’s perceived influence and task-oriented communication. Each 

equation included control variables as discussed above. Indirect effects were tested 

against delta method standard errors (MacKinnon, Fairchild, & Fritz, 2007). 

Results 

The impact of relative confidence on CA. H1 predicted a moderation effect of a 

communication channel on how relative confidence levels measured before a group 

discussion would trigger CA during the group discussion. As shown in Table 2 (Model 

1), the less confident an actor was relative to a partner before the interaction in FtF 

groups, the larger the actor’s CA towards the partner was during the group interaction 

(b = -.163, SE = .062, p = .008; Cohen’s f2 = .056). However, in CMC groups, this 
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effect was not significant (b = -.055, SE = .050, p = .273; Cohen’s f2 = .008). Thus, the 

results were consistent with our prediction about the moderating effect of a 

communication channel such that the difference in pre-discussion confidence levels 

would more likely to affect CA in FtF than in CMC groups.  

Table 2 Summaries of SRM Predicting CA (H1) and Perceived Expertise (H2) 

 Model 1 (N = 520): 

CAa to p 

 Model 2 (N = 524): 

Perceived expertisep rates a 

 CMC  FtF  CMC  FTF 

 B SE   B SE   B SE   B SE  

Constant .24 .23   .46 .32   .08 .26   -.03 .26  

Genders   

Femalea × Femalep  .20 .17   .08 .26   -.29 .19   -.07 .22  

Femalea × Malep .17 .16   -.13 .24   -.26 .19   -.09 .21  

Malea × Femalep .07 .16   .04 .24   .01 .19   -.05 .21  

Ethnicities  

Americana × Americanp -.32 .18   -.45 .26   .12 .21   .13 .23  

Americana × Chinesep -.07 .16   -.92 .24 ***  .20 .19   -.01 .21  

Chinesea × Americanp -.08 .16   -.57 .23 *  .09 .19   -.02 .21  

Actual expertisea .02 .06   -.09 .07   .01 .06   .01 .06  

Actual expertisep -.09 .05   -.06 .07   -.03 .06   .04 .06  

Perceived dominancep -.06 .05   -.04 .07   – –   – –  

Relative confidencea minus p -.06 .05   -.16 .06 **  .11 .06   .29 .06 *** 

Avrg. lngth. of initiationp – –   – –   -.04 .07   -.02 .08  

Avrg. lngth. of responsea – –   – –   .18 .06 **  .05 .07  

CAa to p – –   – –   -.19 .07 **  .03 .06  

 .00 –   .00 –   .00 –   .00 –  

 .06 –   .00 –   .00 –   .00 –  

 .00 –   .00 –   .00 –   .00 –  

 .58 –   .97 –   .95 –   .85 –  

s rr
 .12 –   .26 –   -.00 –   .01 –  

Note. All parameters were allowed to be different between CMC and FtF groups. 

Measured variables were standardized against grand mean and standard deviation. 

Reference levels of genders and ethnicities were Malea × Malep and Chinesea × 

s g

2

s a

2

s p

2

s r

2
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Chinesep, respectively. “Avrg. lngth.” denotes average length. Subscripts a and p refer 

to actor and partner in Model 1. * p < .05, ** p < .01, *** p < .001. 

 

The impact of CA on expertise judgment. H2 focused on whether a member 

would underrate the expertise level of those who accommodated his/her linguistic 

styles, and that this effect would be moderated by a communication medium. 

Specifically, we predicted that this effect would be more likely to happen in CMC 

groups compared to FtF groups. As shown in Table 2 (Model 2), the larger an actor’s 

CA towards a partner’s linguistic style during a CMC group discussion, the lower this 

partner’s perception of the actor as an expert, b = -.192, SE = .071, p = .007; Cohen’s 

f2 = .025. In FtF groups, however, there was no effect of CA on expertise perceptions, 

b = .008, SE = .060, p = .890; Cohen’s f2 < .001. Thus, the results were consistent with 

H2 about the moderating role of a channel on the influence of CA patterns on 

perceived expertise.  

Indirect effect of CA on expertise judgment. H3 examined whether perceived 

influence and perceived task-oriented communication would mediate the effect of CA 

on perceived expertise (see Figure 3). The results in FtF groups were consistent with 

H3: An actor’s CA towards his/her partner indirectly reduced the partner’s perception 

of his/her expertise level (b = -.058, SE = .023, p = .001) via the reduction in perceived 

task-oriented communication and perceived influence as rated by his/her partner. In 

CMC groups, however, the indirect effect only received marginal support (b = -.041, 

SE = .023, p = .069), showing that CA had a direct effect on perceived expertise (b = 

-.187, SE = .074, p = .012) after controlling for the impact of perceived influence and 

task-oriented communication. This direct effect in CMC groups further agreed with 
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H2. However, after controlling for the indirect effect in FtF groups, there was an 

unexpected finding that the direct effect of CA on perceived expertise became 

significant and positive (b = .126, SE = .057, p = .027). We will elaborate more on this 

unexpected finding in the Discussion section. 

Discussion 

The present study integrated different theoretical perspectives – the 

communication approach to expertise, expectation states theory, and communication 

accommodation theory – to reveal a two-step process in the emergence of expertise in 

group discussions. First, members with a relatively lower pre-discussion task 

confidence accommodated to the linguistic styles of those with relatively higher 

confidence. However, this effect occurred only in FtF groups. It is possible that more 

time is needed for confidence cues to be noticed and assimilated as status cues in text-

based CMC, in line with social information processing theory, which predicts that the 

rate of social information accumulation is slower in CMC compared to FtF (Walther, 

1992). Second, we found support for CA’s reflexivity (Giles, 2008; Giles & Gasiorek, 

2014) of status cues in task groups such that CA patterns were first triggered by status 

cues, and then served as a status proxy that influenced subsequent expertise 

judgments. Specifically, accommodating members were perceived as less competent 

compared to those accommodated. In contrast to the first effect, the second effect was 

most pronounced in CMC groups, presumably because of the salience of linguistic 

accommodation in text-based CMC. Meanwhile, in FtF groups there was a negative 

indirect effect of CA on expertise judgments, mediated by perceived task-oriented 

communication and perceived influence. In sum, these results show a novel 
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interrelationship between expertise judgment and communication dynamics captured 

by CA.  

The present study has three main theoretical implications. First, our findings 

contribute to the newly developed communication approach to expertise and 

conceptualize expertise judgment as a dynamic, relational, and contextualized process 

(Treem & Leonardi, 2012). The present research is one of the first empirical studies 

that has moved beyond existing studies’ focus on static communication aspects and 

examined the emergence of expertise, utterance by utterance, in an ongoing group 

interaction. The relative confidence in task-related expertise, the extent of CA, and the 

perception of expertise were all conceptualized as dyadic, relational properties 

actualized in each pair of group members. The contextual factor captured by a 

communication channel (CMC vs. FtF) was also found to be important because it 

moderated the effects of status cues (i.e., confidence) on CA, as well as the effects of 

CA on expertise judgment.  

In doing this, our study connected the communication approach to expertise 

with two branches of expectation states theory: one that relies on status 

characteristics/cues for performance expectations (Berger & Fisek, 1974; Berger et al., 

1986) and another that links expectation states with behavioral interchange patterns 

(Fisek et al., 1991; Fisek et al., 2002). Whereas pre-discussion confidence was used as 

a proxy for status characteristics, CA patterns represented behavioral interchange 

patterns endogenous to expertise emergence. Furthermore, the present research 

bridged expertise judgments with communication accommodation theory by using 
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accommodating patterns as micro-mechanisms that are both reflective and predictive 

of performance expectations.  

Second, our findings contribute to communication accommodation theory and 

research. While the socially motivated nature of CA is arguably an important feature 

of communication accommodation theory (Toma & D’Angelo, 2014), it is not always 

explicitly acknowledged in some of the CA literature, as discussed in the recent meta-

review of CA research (Soliz & Giles, 2013, p. 130). Understanding the motivational 

nature of CA requires what has been described as an “ideal research scenario,” (Soliz 

& Giles, 2013) which would have to satisfy the following conditions: it should (a) 

investigate both interlocutors to examine the subjective and objective antecedents and 

consequences of CA, (b) study less well-researched contexts relating to personal well-

being and health, and (c) utilize recent methodological advances in dyadic analysis 

(Soliz & Giles, 2013). We think that our study complies with this scenario, as we have 

examined the antecedents and consequences of CA from both interlocutors of every 

dyad in a task group, and also compared the results in two communication contexts, 

that is, FtF versus CMC conditions. 

Although we did not directly measure or manipulate CA-related motivations or 

goals, status-organizing in a task group setting could essentially function as a social 

goal directing CA. Because CA patterns followed relative confidence levels in each 

dyad, it suggests that they were motivated by self-appraisal and social comparisons of 

task-related competence. Furthermore, CA’s status-organizing function was evident in 

how group members drew on CA to judge each other’s expertise. These findings 

extend CA to task groups, providing support for its status formation role in group 
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collaboration, which complements findings about CA’s role in facilitating prosocial 

outcomes (e.g., liking and mutual understanding) in other social contexts (e.g., 

intercultural adaptation).  

Third, our comparison between FtF and text-based CMC contributes to a better 

understanding of the role of ICT as a contextual factor in expertise emergence. While 

different uses of ICT can serve as status cues for expertise judgment (Treem, 2013), 

our findings show that ICT itself can also structure how expertise is communicated 

and enacted (Treem & Leonardi, 2012). In particular, our findings suggest that the 

contextual effects of ICT depend on differential visibilities of communicative cues and 

acts. This is consistent with previous theorizations of reduced visibility of non-verbal 

cues and longer time needed to compensate for it in CMC compared to FtF (Walther, 

1992), as well as theorizations of increased visibility of linguistic cues due to 

conversational persistence of CMC chats (Herring, 1999). Consequently, expertise 

judgment rests on different communicative cues and mechanisms across 

communication channels. Because cues suggesting confidence can be less noticeable 

or require longer time to be noticed in text chat, there must be some alternative cues of 

pre-existing status difference that triggered CA dynamics in CMC groups. 

Furthermore, ICT also differentiated the effect of communicative acts on expertise 

judgment: CA had a direct negative effect for expertise judgment in CMC groups, but 

its influence in FtF groups was more complicated, as discussed below.  

Our unexpected finding (i.e., CA increased perceived expertise in FtF group 

after controlling for perceived influence and task-oriented communication) offers an 

additional insight into the status-organizing function of CA. Consistent with 
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expectation states theory, CA’s status-organizing function appears to be competence-

based instead of dominance-based because the perceived dominance of a partner was 

not associated with an actor’s CA to his/her linguistic styles in either CMC (p = .230) 

or FtF groups (p = .581). However, the unexpected finding of CA increasing perceived 

expertise in FtF groups suggests that the status-organizing function of CA may be 

more than a conveyance of competence. Fiske and Berdahl (2007) have argued that 

social judgments rely not only on competence, but also on warmth, that is, 

benevolence and willingness to cooperate. Warmth is also important for status 

perception because status often relies on others’ evaluations of pro-sociality in 

addition to competence (Magee & Galinsky, 2008). While mimicry and 

accommodation can suggest inferiority and incompetence (Tiedens & Fragale, 2003; 

Gregory & Webster, 1996), it can also display pro-sociality, credibility, and 

friendliness (Chartrand & Lakin, 2013; Gallois et al., 2005; Giles, 2008), all of which 

indicate warmth. Thus, it is possible that in FtF groups, linguistic accommodation, 

especially accompanied by non-verbal cues, may have conveyed pro-social attitudes, 

which enhanced, rather than took away from, an accommodator’s perceived expertise. 

This effect, however, only occurred after taking into account the accommodator’s 

perceived influence and task-oriented communication. 

Limitations 

Several limitations of this study deserve attention for future research. First, 

while our goal was to examine how communication dynamics could influence 

expertise judgment, we did not explicitly examine another related concept, which is 

expertise recognition. Expertise recognition is more objective compared to expertise 
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perception, as the later does not require a benchmark against which to evaluate the 

accuracy in individual members’ and/or a group’s judgment. Although it is people’s 

subjective perception that drives their behavior, future research should also look into 

the relationship between communication and expertise recognition because the latter is 

more directly linked with group performance (Bottger, 1984; Littlepage et al., 1995). 

Second, this study examined limited aspects of CA. While we found that 

relative confidence only triggered CA in FtF groups, CA actually reached a higher 

level on average in CMC groups compared to FtF groups with t(550) = 4.937, p 

< .001. Therefore, future studies may examine alternative predictors of CA, especially 

in CMC settings. Meanwhile, our adoption of LSC merely measured a surface pattern 

of CA, and we did not measure self-reported motivations and perceptions of CA. 

Measuring self-reported motivations and perceptions of CA explicitly is difficult, 

however, because of a potential common method bias that can be induced when asking 

an individual to reason about motivations and perceptions of CA in their own and 

other members’ behaviors (Podsakoff et al., 2003). The potential automatic goal 

activation and pursuit behind CA also renders the measure of conscious motivation 

questionable (Bargh & Chartrand, 1999). Future studies may utilize alternative 

methods (e.g., multitrait-multimethod analysis) to investigate this issue in order to 

provide a more solid evidence of CA’s socially motivated nature. 

Third, while we cited previous work on differences between CMC and FtF 

communication when examining CA in the two contexts, we did not measure and test 

the technology-related mechanisms (e.g., time effect and salience of linguistic cues 

and conversational persistence). Future studies may investigate explicitly the interplay 
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between these mechanisms (and other CMC-specific mechanisms) and the emergence 

of expertise in communication. This direction would be fruitful in connecting CMC 

theories with the communication approach to expertise. 

The final limitation relates to the behavioral antecedents of expertise judgment. 

Expertise is multi-dimensional (Collins & Evans, 2008). While we adopted the 

competence-based mechanism from expectation states theory, dominance-based 

behaviors could be another antecedent of expertise judgments (Cheng et al., 2013). 

Although previous group research did not find effects of perceived dominance on 

expertise judgment (Littlepage & Mueller, 1997; Yuan et al., 2013; Littlepage et al., 

1995), evidence of trait dominance’s effect on perceived competence exists (Anderson 

& Kilduff, 2009). Further research is needed to resolve the paradox. Communication 

dynamics may provide a bridge between trait dominance and perceived dominance 

because communication often intervenes in the perception of a trait. Moreover, 

interpersonal warmth should also be taken into account when studying expertise/status 

judgment because warmth is closely related to both status (Magee & Galinsky, 2008) 

and communication adaptation (e.g., mimicry and accommodation, Chartrand & 

Lakin, 2013; Giles, 2008). Together, the interplay between communication dynamics 

and dominance, competence, and warmth can be another productive direction that will 

further the communication approach to expertise judgment and status formation in task 

groups. 

Conclusion 

This is one of the first studies to explore a dynamic emergence of expertise 

judgment within FtF or text-based CMC conditions. The findings reveal sequential 
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status dynamics such that cues of pre-existing status differences (i.e., task-related 

confidence) triggered CA, which, in turn, influenced expertise judgment. The 

moderating effects of the communication channel provide additional insights into how 

ICT functions a contextual factor influencing the role of visible communicative cues 

and acts in expertise and status dynamics. To conclude, the results illuminate the 

interdependence and reflexivity of communication dynamics captured by CA and 

expertise judgment in task groups. 
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CHAPTER 3 

ATTENTION, STRESS, EXPECTATION, AND SOCIAL INFLUENCE IN 

MEDIATED AND FACE-TO-FACE DYADS 

Social interactions are increasingly mediated by technologies, making social 

activities crossing the boundaries of communication media and social contexts (Baym, 

2009; Parks, 2009; Rice, 2009). As a result, the social effects of communication 

medium can no longer be understood through making overall contrasts about how 

different communication technologies, including face-to-face communication, are used 

for various social activities. There is a growing need for refined understandings about 

how medium features affect specific social processes (Fulk & Gould, 2009; Walther, 

2009). 

Such refined understandings can shed light on an important issue in the study 

of computer-mediated communication, that is, development of status hierarchy in 

mediated communication (Postmes & Spears, 2002; also see Dubrovsky, Kiesler, & 

Sethna, 1991). When strangers work together in problem-solving groups, an informal 

status hierarchy emerges quickly (Bales, 1950; Berger, Conner, & McKeown, 1969; 

Blau, 1964; Fisek & Ofshe, 1970). Because such a hierarchy does not always position 

the right person to the right place, researchers and practitioners hoped that 

communication technologies could be designed to optimize the processes of status 

development (Culnan & Markus, 1987; Rice, 1984).  

However, empirical findings are mixed regarding the status development in 

mediated communication settings: Some studies found status differences were reduced 

in computer-mediated groups (e.g., the equality of participation and perceived 
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influence, Dubrovsky et al., 1991; Siegel, Dubrovsky, Kiesler, & McGuire, 1986; 

Weisband, 1992), while other studies found such differences exaggerated (Weisband, 

Schneider, & Connolly, 1995; Postmes & Spears, 2002; also see for reviews, Baltes, 

Dickson, Sherman, Bauer, & LaGanke, 2002; Bordia, 1997). These mixed findings are 

potentially caused by the research community’s reliance on simplified conceptions of 

both medium effect and status process. The existing research usually focused on 

generic features of communication medium, typically anonymity, along with other 

higher-order conceptualization of media effects (e.g., “media richness,” 

“synchronicity,” or “virtuality,” Daft & Lengel, 1986; Dennis, Fuller, & Valacich, 

2008; Mesmer-Magnus, DeChurch, Jimenez-Rodriguez, Wildman, & Shuffler, 2011). 

Accordingly, explanations of the status development are often associated with the 

visibility of status cues, salience of social presence, and sense of group identification 

in mediated communication (Postmes, Spears, Sakhel, & de Groot, 2001; Siegel et al., 

1986; Spears & Lea, 1994; Sproull & Kiesler, 1986; also see Troyer, 2002). Put 

simply, previous work often resorted to a “cues-filtered-out” approach (Culnan & 

Markus, 1987; Walther, 1996), which highlights medium effects on the trait salience 

in a communication system as a whole while paying little attention to interpersonal 

and behavioral dynamics. 

The study elaborates on the status development in mediated communication in 

two aspects. On the technological end, the study moves beyond medium effects on 

trait salience and focuses on a subtle feature of interpersonal behavior—an 

individual’s selective attention to social vis-à-vis task objects in group interactions. 

Previously, the salience of individual traits (e.g., gender, race, education, behavioral 
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style) was a major focus in the study of status development in mediated groups 

(Dubrovsky et al., 1991; Postmes & Spears, 2002; Siegel et al., 1986; Weisband et al., 

1995). Medium effects on trait salience, however, are less tractable to date due to the 

flexibility of self-presentation and interpersonal perception in newer forms of 

mediated communication. Interpretation of traits that imply social status also becomes 

fuzzy in mediated interactions across social groups and cultures (Walther, 1996; Yuan, 

Bazarova, Fulk, & Zhang, 2013).  

In contrast, subtle interpersonal behaviors, such as how people allocate 

attention in social interactions, can reveal foundational regularities of human 

communication (Cappella, 1991; Tomasello, 2008). These regularities are often 

automatic and evolutionarily grounded, relying less on cultured interpretations, and 

hence can be more applicable to diverse forms of mediated communication. More 

importantly, the selectivity of people’s attention to social versus task objects in group 

interactions can bridge between medium features and group processes to a finer extent 

than the medium effects on trait salience. This is because human’s selective attention 

is a key issue of technology design (Norman, 2013) and previous research suggests 

people’s attention to task and social objects in group interactions can be 

technologically modulated, given the often-found task-orientation and a lack of social 

presence in mediated teamwork (Short, Williams, & Christie, 1976; Walther, 1996). 

Meanwhile, selectivity of attention regarding task and social objects also bears a 

conceptual connection to a basic tension in group processes, that is, the group-level 

strains between tackling social-emotional problems and task problems (Bales, 1950). 

The selective attention, therefore, could be a pivotal point through which medium 
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features affect basic group processes at the interpersonal level, including the 

development of status hierarchy. 

The current study also elaborates on the social-psychological end of the status 

effects of communication medium. Particularly, the study extends the previous focus 

on group-level status outcomes (e.g., participation equality, Dubrovsky et al., 1991) to 

the behavioral mechanisms of status differentiation. Social scientists have identified 

two distinct ways of status differentiation––one is via prestige and contribution to 

group goals, and the other is through dominance and induction of fear (Henrich & Gil-

White, 2001). Correspondingly, two behavioral mechanisms are postulated: One is 

performance expectation, which refers to “a general belief or anticipation about the 

quality of future performance output” (Berger et al., 1969, p. 188). The other 

mechanism is physiological stress, which refers to the short-term responses of the 

autonomic nervous system to threatening or demanding stimuli (Mazur, 1985; 

Sapolsky, 2004; or “arousal,” Blascovich & Tomaka, 1996). As scholars increasingly 

acknowledge the importance and distinct nature of these two mechanisms in face-to-

face situations, implications of communication medium over these mechanisms also 

deserve further elaboration.  

The abovementioned mechanisms both characterize how people processes 

status-relevant information. Such information essentially comes from social objects 

(including oneself) and task objects in group interactions. Whereas performance 

expectation is conceptualized as a holistic construct about self, other, and task (Berger 

et al., 1969), physiological stress experienced in status contests appears to be more 

socially-oriented (Mazur, 1985). Given these mechanisms’ distinct psychological 
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nature (Cheng, Tracy, Foulsham, Kingstone, & Henrich, 2013), their modes of 

information processing may interplay with people’s selective attention between social 

and task objects differently. Through these interplays, medium effects on selective 

attention could be channeled into the status processes during group interactions.  

In sum, the current study tries to elaborate on two aspects of the status effects 

of communication medium: First, instead of medium effects on trait salience, the study 

investigates the effects on selective attention in group interactions. Second, instead of 

focusing on status outcome only, this study examines two behavioral mechanisms of 

status differentiation. The goal of this study is to explore how communication 

medium, through modulating selective attention, influences performance expectation 

and physiological stress in producing status hierarchies in groups. 

The rest of this chapter is organized as follows. First, the two behavioral 

mechanisms of status differentiation, along with their connections to the issue of 

selective attention in problem-solving groups, are reviewed. The review ends with a 

brief discussion of the task-oriented nature of communication technologies for 

teamwork, including video conferencing as a reference condition to evaluate the 

impact of selective attention. Then, an experimental investigation of open interactions 

between 68 student dyads, using an empirical paradigm adapted from expectation 

states theory (Berger, 1974), is described. The experiment found that both 

performance expectation and physiological stress could explain status differentiation. 

However, their relative importance was contingent on the extent to which an 

individual attended to the social versus task objects in group interactions, and that 
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such attention was modulated by communication medium (i.e., video conferencing vs 

face to face). 

Two Mechanisms of Status Differentiation and the Effects on Social Influence 

Social hierarchy is a “rank order of individuals or groups with respect to a 

valued social dimension” (Magee & Galinsky, 2008, p. 354) and often emerges 

informally in groups (Bales, 1950; Berger, 1974; Blau, 1964). Although such informal 

hierarchies are not always explicit as formal hierarchies (e.g., job titles in 

organizations), they can manifest in observable social orders, such as differentiated 

participation, attention, and social influence among individuals (Bales, Strodtbeck, 

Mills, & Roseborough, 1951; Berger et al., 1969). Among these observable orders, 

social influence is widely considered the down-stream indicator of social hierarchy 

(Berger, 1974; French & Raven, 1959; Friedkin, 1998; Magee & Galinsky, 2008). 

Therefore, the current study examines social influence as the behavioral indicator of 

status differentiation2 and defines it as interpersonally-induced psychological change, 

following French and Raven (1959; also Friedkin, 1998).  

                                                 

2 This differs from the previous work on the status effects of mediated communication. 

This literature often focused on participation equality at the group level (e.g., 

Dubrovsky et al., 1991). However, participation is sometimes considered as a step to 

establish status and does not guarantee actual influence (Berger et al., 1969; Bottger, 

1984).  
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While social hierarchies typically lead to social influence, they can develop 

through different mechanisms (French & Raven, 1959; Weber, 1947). Two related 

pairs of concepts often surface in the literature, including status versus power when 

referring to the structural aspects of hierarchical social interactions (Kemper & 

Collins, 1990; Magee & Galinsky, 2008), and prestige versus dominance when 

referring to the ranking mechanisms and related behavioral strategies (Henrich & Gil-

White, 2001; Cheng et al., 2013). The shared concept behind these terminologies is 

that social hierarchy can develop from either (a) capabilities and/or willingness to 

contribute to group goals and the consequent respect and deference (i.e., the status–

prestige account), or (b) control of resources and the consequent potentials to induce 

social influence through coercion and fear (i.e., the power–dominance account). Both 

accounts characterize viable approaches to social hierarchy and have been found to 

coexist in group interactions (Cheng et al., 2013).  

Status–Prestige and Performance Expectation 

The status–prestige account is a major perspective for studying status in groups 

(Anderson & Brown, 2010; Anderson & Willer, 2014; Ridgeway & Nakagawa, 2014). 

The most systematic research program taking this perspective is expectation states 

theory (Berger, 1974; Berger, Wagner, & Webster, 2014). In fact, early work on the 

status effects of mediated communication (e.g., Siegel et al., 1986; Dubrovsky et al., 

1991; Weisband et al., 1995) was built on a key insight from this theory: An 

individual’s status in a group is often determined by his or her salient status 

characteristics (e.g., gender and race) and status cues (e.g., loudness, verbal latency, 

and behavioral styles) that are commonly expected to indicate general or specific 
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performance advantages (Berger, Cohen, & Zelditch, 1972; Berger, 1974; Berger, 

Webster, Ridgeway, & Rosenholtz, 1986; Ridgeway, Berger, & Smith, 1985).  

The central construct of expectation states theory is performance expectation, 

which consists of a relative anticipation about self and one other person’s performance 

advantages for a given group task. According to expectation states theory, those who 

are expected to perform better will be accorded higher status in a group; such an 

expectation is formed by aggregating pieces of status information about potential 

performance capacities, weighted by their salience in a group and their relevance to 

the task (Balkwell, 1991; Berger et al., 1969). This argument is impactful such that 

many studies of status in groups treat performance expectation (or perceptions of 

general and specific competence) as a central mechanism that transforms not only 

status characteristics and cues, but also behavioral patterns, rewards, interpersonal 

sentiments, and even trait dominance into differentiated status in groups (Anderson & 

Kilduff, 2009; Driskell & Mullen, 1990; Shelly, 2004; Fisek, Berger, & Norman, 

1991). 

Empirically research on expectation states theory often uses individuals’ 

resistance or deference to each other’s social influence to evaluate status 

differentiation (Berger et al., 2014). Therefore, a basic association between 

performance expectation and social influence in groups is expected, as postulated 

below: 

H1. An individual is more likely to defer to the other’s social influence when 

holding a higher expectation of the other’s performance than self-performance. 
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Power–Dominance and Physiological Stress 

The power–dominance account suggests a different approach to social 

hierarchy. Although problem-solving groups are generally cooperative, individual 

members can still implicitly compete for performance and status within the group 

(Frank, 1985; Hays & Bendersky, 2015). Such a competition could reflect the 

homologous nature between human and animal hierarchies, which particularly centers 

on the pairwise (interpersonal) process of status contest (Mazur, 1973; Chase, 1980), 

for example, the pecking order among hens (Chase, 1985). In primate groups, status 

contests need not be agonistic but can be symbolic and non-violent (Chance, 1967; 

Mazur, 1985, 2005). Humans are still endowed with behavioral and cognitive 

mechanisms that have evolved to cope with the threatening and demanding nature of 

status contest. 

Physiological stress is one such mechanism. Stress is widely associated with 

rank order in primate social hierarchy (Sapolsky, 2005). In terms of status contest, the 

biosocial model of status (Mazur, 1985) argues that status contenders sort out the rank 

order by exchanging status signals and inherently “out-stressing” each other. Hence, 

before a status contest is settled, both contenders experience elevated stress. Research 

has confirmed that actual or potential status contests indeed elicit human physiological 

responses that indicate stress and the coping mechanisms directed by the autonomic 

nervous systems (“rest-and-digest” and “fight-or-flight,” see Powley, 2013). Such 

responses include secretion of testosterone and cortisol and changes in cardiac output 

(Cloutier, Norman, Li, & Berntson, 2013; Mazur et al., 1980; Mazur, Welker, & Peng, 
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2015; Mehta, Jones, & Josephs, 2008; Mendes, Blascovich, Hunter, Lickel, & Jost, 

2007; Scheepers, 2009). 

Furthermore, the biosocial model of status postulates that elevated stress 

sustains itself until one status contender submits to the other (Mazur, 1985; Mazur et 

al., 2015). Submission can be stress-relieving (Mazur, 1985) and even affectively 

bonding for primates (de Waal, 1986; Chance, 1967). Interpersonal psychologists have 

also noticed that the complementarity between dominant and submissive behaviors is 

often mutually desirable in human hierarchical relationships (Carson, 1969; Leary, 

1957). Given that human status contests are often non-agonistic and symbolic (Mazur, 

1985), submission can also take subtle forms, including deference to social influence. 

As discussed in the next section, elevated stress may interplay differently with an 

individual’s attention to different aspects of a situation, as part of the cognitive 

appraisal of stress. This would lead to different implications on social influence as 

analogous to the bifurcate “fight-or-flight” reactions (e.g., instead of yielding to stress, 

some people become defensive when they experience stress). Nonetheless, the 

biosocial model of status suggests that submission (deference) is a general strategy to 

reduce physiological stress, and thus in average, elevated stress would drive individual 

towards deference, as postulated below: 

H2. An individual is more likely to defer to the other’s social influence when 

experiencing a higher level of physiological stress. 

In sum, the abovementioned two mechanisms differ in their psychological 

natures. Performance expectation entails evaluation of self and another’s performance 

advantages regarding a shared task, whereas physiological stress is an evolved device 
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for status ranking that resorts to autonomic nervous systems and the use of explicit and 

implicit threats. The two mechanisms may interplay differently with certain aspects of 

group interaction. As discussed below, one such aspect is how individuals allocate 

attention to task versus social objects in group interactions. 

Selective Attention to Task versus Social Objects in Group Interactions 

Problem-solving groups have to tackle both task and social-emotional 

problems (Bales, 1950). The task problems refer to instrumental activities and 

arrangements dedicated to achieving group goals, whereas the social-emotional 

problems refer to the development and maintenance of relationship and solidarity. An 

important observation from Bales (1950) is that group interactions constantly alternate 

between the two problems as if attending too much to the task problems creates 

“strains” (Bales, 1950) that call for attention to the social-emotional problems, and 

vice versa.  

This group-level tension between task and social-emotional problems require 

individual members to constantly monitor social and task objects. Social objects 

include self, other members, and the in-group as a whole, whereas task objects include 

physical artifacts and, in general, “outer situation” (i.e., the generalized environmental 

pressure for group adaptation, Bales, 1950, p. 44). However, people’s attention is 

selective due to limited cognitive resources (Johnston & Dark, 1986). Individual group 

members may have to differentially allocate their attention to social and task objects at 

a given moment. As discussed below, such selectivity could interplay with the two 

behavioral mechanisms of status differentiation within groups. 
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Attention and Physiological Stress 

According to the biosocial model of status (Mazur, 1985), status contest is 

typically held between two social actors, which serve as a stressor to each other. The 

model paid relatively less attention to task objects, which appear to impose less of an 

immediate threat. Both social and task objects can be potentially demanding stimuli 

and consequently stressors for an individual. They may also evoke different coping 

reactions for managing stress, depending on further appraisal of the stress.  

In general, physiological stress is often equivocal and demands cognitive 

appraisal before can motivate action (Frijda, 1986; Lazarus, 1999). Attention provides 

information for appraisal. When a group member experiences stress while attending to 

another individual, the behavioral mode may align more with the biosocial model of 

status. Particularly, the stress and attention would jointly motivate the individual to 

engage in an “out-stressing” contest for status (e.g., a stare-down, Mazur et al., 1980). 

In this way, the stress experience is coupled with persistent attention to a social object 

(i.e., the other status contender) until either the self or the other succumbs to the stress 

and diverts the attention (Mazur, 1985). Therefore, the longer an individual endures 

stress while maintaining attention to the other, the less likely he or she would submit 

to the other, that is, being more resistant to the other’s influence or, simply put, 

headstrong. In contrast, when a stressed individual fails to maintain attention to 

another status contender, he or she would be more likely to defer. 

Alternatively, when experiencing stress while attending to task objects, an 

individual may engage in a mode of “problem-solving” that is different from the above 

“out-stressing” contest. Studies have shown that, when solving problems, 
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physiological stress responses can be positively associated with levels of self-

regulation, behavioral adaptivity, and acquisition of information in the environment 

(Thayer, Hansen, Saus-Rose, & Johnsen, 2009). Thus, stress and enduring attention to 

task object would jointly motivate an individual to consider the other’s opinion, 

making him or her more likely to defer to the other’s influence. In this case, however, 

the influence might be in fact not interpersonally derived but a matter of being open-

minded to environmental information.  

Despite the difference, the above coping reactions to manage physiological 

stress can lead to a similar hypothesis if an individual is restrained in attending to 

either task objects or social objects. That is, when experiencing stress, attention to 

social objects would increase resistance to social influence (i.e., being headstrong), 

whereas attention to task objects would increase deference to social influence (i.e., 

being open-minded). In other words, selective attention could moderate the effect of 

physiological stress on social influence, as postulated below. 

H3. An individual is more likely to resist another’s social influence when 

experiencing a greater level of stress while attending more/longer to the other. 

In contrast, an individual is more likely to defer to social influence when 

experiencing elevated stress while attending more/longer to task objects. 

Attention and Performance Expectation  

Performance expectation also relies on attention to social and task objects. In 

general, the prestige–status account entails a functionalist view towards hierarchy as 

groups strive to develop social hierarchy to facilitate collective goals (Anderson & 

Brown, 2010; Anderson & Willer, 2014; Lee & Ofshe, 1981). This functionalist view 
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suggests a dual need to address task and social-emotional problems (i.e., performance 

and solidarity) together (this is also implied in expectation states theory’s two scope 

conditions––task-orientation and collective-orientation, Berger et al., 1969).  

However, as mentioned before, group members often have to selectively attend 

to either social objects or task objects at times due to cognitive limitation at the 

individual level and the strain between social-emotional and task problems at the 

group level. This imposes a puzzle to the abovementioned functionalist view of status 

differentiation: How do individuals form performance expectation about each other 

given the moment-to-moment selective attention between task objects and social 

objects?  

Current theories have not yet fully accounted for the above problem. For 

example, expectation states theorists often conceptualize performance expectation as a 

theoretical construct without specifying its psychological nature (Berger, 1974). The 

theory implies that performance expectation derives from a holistic evaluation of self, 

other, and task. It can be expected that, given sufficient time, group members would 

gather all information and form performance expectation. Thus, in the long term, 

performance expectation would result from an equilibrium of attention to both social 

and task objects. However, in the short term, it is less predictable whether and how 

attention to either social or task objects would independently contribute to 

performance expectation and, consequently, status differentiation. Such details of 

information processing underlying the formation of performance expectation need to 

be explicated before the relevant status effects of communication medium can be 

tackled with. It is thus worth to investigate whether and how the selectivity of people’s 
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attention can moderate effects of performance expectation on social influence, either 

similar or different from the hypothesized effects regarding physiological stress (i.e., 

H3). This is articulated as a research question below. 

RQ1. Does selective attention to task versus social object make performance 

evaluation more or less relevant to an individual’s deference to social 

influence?  

Attention in Mediated Group Communication 

The previous sections have laid out two behavioral mechanisms of status 

differentiation in groups and their potential interplays with group members’ selective 

attention to task and social objects. Selective attention is also a general issue in 

technology design, and one of the design principles is to optimally guide people’s 

attention through different objects in a technological environment (Norman, 2013). 

The social–task distinction appears to be particularly relevant, as many 

communication technologies were initially developed to facilitate teamwork (e.g., 

teleconference and group decision support systems). These technologies are often 

designed to “fit” distinct aspects of group interactions (Huber, 1984; Zigurs & 

Buckland, 1998), including the task and social-emotional problems (Hiltz, Johnson, & 

Turoff, 1986). It is thus expected that communication technologies that promote 

teamwork would modulate selective attention to social and task objects. 

Particularly, existing technologies for teamwork tend to be task-oriented and 

hence may direct greater attention to task objects than do social objects, at least in the 

initial phase of group interaction. A long-lasting conception of mediated groups is the 

lack of social presence (Short et al., 1976). Studies have also revealed that mediated 
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groups are often as task-oriented as face-to-face groups, if not more, due to the 

removal of social information and related social conflicts (Kiesler, Siegel, & McGuire, 

1984). It is noteworthy that such an “impersonal” conception of mediated 

communication was criticized for ignoring the fact that people do communicate social-

emotional content and develop personal relationships in mediated environments (Rice 

& Love, 1987; Walther, 1992). Nonetheless, these social-emotional activities often 

take time (Walther, 1996) and hence the task-oriented nature may still be a baseline 

feature in mediated groups, particularly in early stages of group interactions. More 

importantly, it is during these early stages that status differentiation typically emerges 

(Bales, 1950; Fisek & Ofshe, 1970). Therefore, even if a communication medium 

concentrates users’ attention to task objects only for a short period of time before 

social-emotional activities kick in, such a medium effect might still sufficiently 

influence status processes in groups. 

The current study investigates video conferencing in comparison to face-to-

face communication. The choice of communication medium is not to examine the 

effects of a particular technology. Rather, the study focuses on the status effects of 

communication medium via selective attention in particular, and video conferencing is 

utilized as an instrument to change selective attention. Moreover, video conferencing 

allows the investigation of selective attention to be comparable with face-to-face 

communication because task and social objects can be similarly presented and 

perceived in the two media without substantially changing the modes of 

communication. This is further described in the Methods section. Although the 

difference between video conferencing and face-to-face communication can be smaller 
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than other forms of mediated communication (e.g., text-only chatroom), previous 

work found that video conferencing inherits basic characteristics of mediated 

communication (Short et al., 1976; Williams, 1977). Particularly, video conferencing 

was found to be not much different from audio-only telephone conference (Williams, 

1977), suggesting the addition of video would not change the task-oriented nature of 

mediated communication and hence the concentration of attention to task objects. 

Therefore, the last hypothesis of the study is postulated as follows:  

H4. Group members using video conferencing should attend more to task 

objects (vis-à-vis social objects) than members of face-to-face groups. 

Methods 

This study was adapted from the “standardized experimental situation” of 

expectation states theory (Berger, 2014). This paradigm uses a series of decision-

making problems that appear to require a specific cognitive aptitude but are in fact 

ambiguous, so as to eliminate objective performance evaluation and ensure the 

emerged status is grounded in interpersonal dynamics. The conventional problems 

include judging ratios of white and black rectangles in randomized checkerboard-like 

images (i.e., “spatial insight”, Moore, 1968) or guessing meanings of phonetically 

presented words from a primitive language (i.e., “meaning insight,” Berger et al., 

1969). Because the spatial and meaning insight tasks are not so controversial as to 

stimulate open discussion, the current study used a new set of problems. Participants 

were asked to compare paired faces to judge apparent health. Because the judgment of 

health is more subjective and inherently complex than the spatial and meaning 

insights, a discussion can be more meaningfully held to resolve disagreement.  
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Preparation of Group Task 

The new problems were based on published facial photos for behavioral 

research (Ma, Correll, & Wittenbrink, 2015; Strohminger et al., 2016) and consist 

faces of faces from eight demographic groups: four races or ethnicities (White, Black, 

Asian, and Hispanic) and both sexes. Same-sex, same-race faces were paired within 

each demographic group to make them more comparable and also avoid participants’ 

potential concerns of discrimination that would inhibit judgment and open discussion. 

Meanwhile, using paired faces from multiple demographic groups helps to 

counterbalance participants’ stereotypes towards different social groups. To maximize 

the ambiguity regarding the comparison of health (i.e., to mimic the use of ambiguous 

tasks in expectation states theory), these paired faces were further selected through the 

following procedure. 

First, within each of the eight demographic groups, 100 pairs of faces (800 in 

total) were selected using an optimal matching algorithm (Hansen & Klopfer, 2006), 

which minimizes differences of certain physical and perceived features between faces. 

Particularly, the following features were matched due to their relevance to human 

apparent health (Little, Jones, & DeBruine, 2011): facial symmetry, height-weight 

ratio,  perceived femininity, perceived masculinity, and perceived attractiveness 

(provided in Ma et al., 2015). Age difference was no greater than two years. 

Second, human judges compared each of the 800 pairs of faces using a binary 

choice about “who looks healthier.” These judges were recruited from 

crowdflower.com and paid $0.01 for each comparison. Each pair was rated by at least 

five judges, and if the mutual agreement was less than 80%, additional judges (up to 
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20) were recruited. After the human ratings, the 15 most ambiguous pairs in each of 

the eight race–sex groups were retained (120 pairs in total). 

Finally, the 120 pairs of faces were subjected to another round of comparison 

regarding “who looks less healthy,” one of the questions used in the experiment. This 

time, each pair of faces was rated by 200 judges3. Based on these ratings, 17 pairs 

were retained, including the 10 most ambiguous pairs and seven moderately 

ambiguous pairs. Table 3 summarizes the ambiguities of these paired faces, and Figure 

4 shows two examples of the paired faces (see Appendix A for all 17 pairs of face). 

Table 3 

Summary of the Ambiguities of the 17 Pairs of Faces 

 ID Sex Race Choice1  Choice2  | Proportion - 50% | 

Moderately  1 Female White 144 56 22.00% 

Ambiguous 2 Female Black 147 53 23.50% 

 3 Female Asian 148 52 24.00% 

 4 Male Black 151 49 25.50% 

 5 Male White 152 48 26.00% 

 6 Male Hispanic 157 43 28.50% 

 7 Female Hispanic 159 41 29.50% 

Most Ambiguous  8 Male Hispanic 100 100 0.00% 

 9 Male Hispanic 103 97 1.50% 

 10 Male Hispanic 104 96 2.00% 

 11 Male Black 105 95 2.50% 

 12 Male Black 106 94 3.00% 

 13 Male Asian 107 93 3.50% 

                                                 

3 The number of judges (n = 200) was determined to detect a difference beyond 50% ± 

10% for each pair of faces (i.e., against the hypothesis that the two faces are chosen by 

an equal number of judges). This power analysis is based on a binomial test with .05 

Type I error rate and .2 Type II error rate (i.e., 80% power). 
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 ID Sex Race Choice1  Choice2  | Proportion - 50% | 

 14 Male White 107 93 3.50% 

 15 Female Hispanic 108 92 4.00% 

 16 Male White 108 92 4.00% 

 17 Female Black 109 91 4.50% 

Note.  “Proportion” is based on binary choices (n = 200). Choice1 and Choice2 are 

arbitrary because the faces in each pair were presented to the judges in random order. 

 

Figure 4. Examples of paired faces. 

Participant Recruitment 

The study recruited 136 voluntary student participants (84 females and 52 

males) between February and April 2018 and was advertised as a 90-minute “face 

judgment” study about the human instinct of judging others’ hidden traits from 

looking at their face. The advertised compensation was $5.00 (or 2 points of extra 

course credits) for participation and up to a $10.00 bonus based on performance. All 

participants actually received the maximum bonus. Because gender and race are 

typical status characteristics that can overshadow the effects of group interactions 

(including interpersonal behavior) on status differentiation (Fisek et al., 1991), 

participants were paired with a same-sex partner. Each dyad was also matched in three 
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categories of race: White (n = 52), Asian (n = 42), and other4 (n = 42). During the 

experiment, dyads were randomly assigned to work in a face-to-face (FtF) or a video 

conferencing (VC) condition, resulting in 34 dyads in each condition. 

Procedure 

Pre-study survey. Participants completed an online questionnaire before they 

visited the laboratory. The purpose of the questionnaire was to convince the 

participants that they were chosen for their “better-than-average” ability for judging a 

particular trait from studying facial characteristics. With such a belief, participants 

may feel more confidence about their opinions in group discussion and also be more 

convinced that the study is about a real cognitive capability. In particular, a participant 

was asked to judge and compare six different faces (two separate faces and two pairs 

of the moderately ambiguous faces) on multiple traits, including the big-five 

personality5 traits, health, relational status (single, married, or divorced), and income 

level. At the end of the survey, the participant was informed that they would visit the 

                                                 

4 While Asians and Caucasians were matched with same-race participants, participants 

of other races and ethnicities (including Black, Hispanic, Pacific Islander, and Native 

American) were matched with each other because these races or ethnicities only 

constitute a small portion of the student population in the university where the study 

took place. It was practically difficult to exactly match on race or ethnicity.  

5 These traits include openness, conscientiousness, agreeableness, extroversion, and 

neuroticism. 
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laboratory to work with another participant on more faces, and that they would work 

on a trait that both of them had judged most accurately on the questionnaire. The 

participant then waited to be scheduled for the lab session. 

Laboratory session. Once scheduled, the two participants were notified to 

enter the laboratory through different routes to prevent causal encounters that may 

confound interaction dynamics across dyads. Upon arrival, each participant was 

immediately admitted to a fully separated individual room (see Figure 5A) where they 

first read and signed the consent form. Next, the participant put on a lab coat to reduce 

the effect of dress as a status cue (Berger et al., 1986). An experimenter also assisted 

the participants to affix electrodes to record physiological stress. Then, the participant 

was instructed to sit in front of a computer screen to await instructions from the 

computer. The entire experiment was computerized to reduce the experimenter’s 

influence. After both participants finished the above preparations, the computers 

instructed them to rest and look at a fixation point at the center of the front screen for 

five minutes (Cloutier et al., 2013), while the baseline physiological measures were 

taken. 
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Figure 5. Individual room and meeting room. 

The experiment proceeded as follows: First, the participant read a cover story, 

learning that both participants would be judging the healthiness of several subjects 

from looking at their faces because both participants had performed well on this task 

in the pre-study survey. Based on previous research protocols of expectation states 

theory (Berger, Fisek, Norman, & Zelditch, 1977; Moore, 1985; Berger, 2014), the 

following ideas were also included in the cover story: (a) The health of some faces 

may seem difficult to judge but previous studies found that some individuals can still 

judge them accurately even if they are not completely aware of how they made the 

judgment (i.e., to suggest individual differences in performance). (b) Such a “health 

insight” seems to be intuitive and unrelated to undergraduate major of study, general 

intelligence, or other typical skills like artistic or mathematical ability (i.e., to 



 

70 

differentiate the “insight” from regular capabilities). (c) When working together, the 

two participants would share rewards that are proportionate to the average of their 

judgment accuracy (up to $2.00 for each round of collaboration). The goal of offering 

this collective reward was to enhance collective- and task-orientation. The participants 

eventually received the maximum $20.00 for 10 rounds and divided it equally. (d) 

Exchanging opinions and discussion can improve judgment, but there was no need to 

reach agreement (i.e., to encourage social influence but discourage group-based 

conformity and compromise). After reading the cover story, the participant was 

quizzed about the above points before he or she could proceed. 

Next, the participant worked alone on five rounds of judgment with the 

moderately ambiguous faces and received a bogus performance feedback. The purpose 

was to familiarize the participant with the task and also bring the participant into a 

reasonable level of self-confidence, as well as a similar performance expectation of the 

other participant. In each round, the participant made three comparisons—general 

health, mental health, and physical fitness—for each pair of faces. The participant was 

prompted to input the answer after 10 seconds of viewing the faces for each 

comparison. Each round in total required at least 30 seconds. After five rounds, both 

participants were instructed to ostensibly wait for the other participant to finish, and, 

after 10 seconds, they were showed the same bogus diagram of their performance (see 

Figure 6). This diagram indicated that they performed similarly well and achieved 

about 70% accuracy across all judgments. After the feedback, participant filled in a 

questionnaire about his or her feelings. After completing the questionnaire, the 

participant was asked to report the expectation of his or her accuracy in the coming 
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collaboration, as well as the expectation of the other participant’s accuracy. The self-

expectation (M = 69.14%, SD = 11.16%, n = 136) was neither significantly different 

from 70% (t(135) = -0.89, p = .374) nor from the expectation of the other participant 

(M = 66.32%, SD = 18.06%, t(135) = 1.15, p = .252). 

 

Figure 6. Bogus performance feedback after 5 rounds of individual judgments 

The participants were then told that they were about to meet each other for 10 

rounds of collaborative judgments. Before the meeting, the participants were reminded 

that (a) they do not need to reach agreement, (b) they should try to provide each other 

the best information they could, and (c) the rewards would be based on the average 

accuracy of both of their final decisions. Next, in the FtF condition, participants were 

instructed to leave the individual room and go to the meeting room next door (see 

Figure 5B). In the VC condition, participants remained in their individual rooms, and a 

video conference was launched in front of them. As in the previous phase, each round 
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of judgment included the three comparisons (general health, mental health, and 

physical fitness), although the most ambiguous faces were used. First, participants 

worked individually on these comparisons without discussion. Then, they were shown 

each other’s initial decisions, along with their own decisions, for 20 seconds before 

they were prompted to discuss these results for 150 seconds. The prompted instruction 

alternately designated one of the participants to initiate the discussion. After 150 

seconds, they were instructed to input their private final decisions for the three 

comparisons before they proceeded to the next round. Because participants were not 

forced to stop the discussion immediately at the 150-second point, each round on 

average lasted 238 seconds (SD = 36.90). To ensure the experiment would finish on 

time, the collaboration of 29 out of 68 dyads ended after 8 rounds6. 

Finally, after all rounds of collaboration were completed, the participants 

retrospectively reviewed three rounds of collaboration (Rounds 1, 44, and 77). Before 

the review, participants in the FtF condition were instructed to return to the individual 

rooms; in the VC condition, the video conference was turned off automatically. When 

reviewing each of the three rounds of collaboration, the participant first watched a 

                                                 

6 The 29 dyads include 15 in the FtF condition and 14 in the VC condition and thus 

were roughly balanced between the two experimental conditions. There was also no 

significant difference between the 8-round dyads and the 10-round dyads, in terms of 

the measures of dependent and independent variables (p values ranged between .47 

to .92). 
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video recording of their own discussion. After 60 seconds the participant was 

prompted with a questionnaire that surveyed various perceptions regarding the partner, 

the discussion, and the participant’s own feelings during that round. After three rounds 

of review, the participant was debriefed, paid, and dismissed. The average duration of 

the entire experiment before the debriefing was 69.88 minutes (SD = 5.13). 

Measurements 

Social influence. The outcome variable of the study is social influence on 

decision-making across all rounds of collaboration. This is operationalized7 as the 

weights in the function: F = αI + βI', where F is a participant’s final decision, I is his 

or her initial decision, and I’ is the partner’s initial decision—all regarding a particular 

comparison between two faces. The two weights,  (i.e., self-weight) and  (i.e., 

other-weight), reflect social influence such that a larger self-weight and smaller other-

weight indicate resistance to social influence. This operationalization resembles a 

dyadic special case of the social influence network model proposed by Friedkin (1998) 

                                                 

7 Conventionally, the paradigm of expectation states theory operationalizes social 

influence as the proportion of rounds when a participant’s final decision stays at his or 

her initial judgment after seeing the other’s disagreeing judgment. This “proportion of 

stay” can capture social influence because (a) the conventional paradigm uses a 

confederate that always disagree at certain rounds, and (b) the judgments are binary. 

These two preconditions do not apply to the current study where two participants 

make judgments freely and the judgements can be non-binary. 
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and the actor-partner interdependence model proposed by Kenny, Kashy, and Cook 

(2006). It is noteworthy that the preceding models make no assumption about the 

relationship between self-weight and other-weight. The self-weight and other-weight 

may independently indicate social influence (e.g., deference via reducing self-weight 

or increasing other-weight). 

Self-weight and other-weight were estimated using the random-slope 

regression coefficients from the observed initial and final decisions (the estimation is 

described later in the Results section). In each round, these decisions were measured 

with respect to the three comparisons—general health, mental health, and physical 

fitness—between the paired faces (namely, Subject A and Subject B). Because the 

study focuses on social influence in general, the three comparisons are treated as the 

measurement model (i.e., the uniqueness of each comparison is treated as residual). In 

addition, these comparisons were measured using different scales to reduce the chance 

that a participant mindlessly inputs identical answers for each pair of faces. General 

health was measured as a binary response8 to the question “who looks less healthy?” 

Mental health was measured as a 9-level ordinal response9 to the question “which 

                                                 

8 The response for general health consists of “Subject A” (-1) and “Subject B” (1) 

9 The response for mental health is on a 9-level differential scale, anchored at 

“Definitely A” (-1), “Very Likely A” (-.75), “Probably A” (-.5), “Possibly A” (-0.25), 

“Equal” (0), “Possibly B” (.25), “Probably B” (.5), “Very Likely B” (.75), and 

“Definitely B” (1). 
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subject is more likely to experience emotional problems such as feeling anxious, 

depressed, irritable or downhearted and blue?” This question is adapted from the 

Dartmouth Functional Health Assessment Charts (van Weel & Scholten, 1992). 

Physical fitness was measured as a 31-level interval response10 to the question “how 

many minutes longer could one subject jog than the other on a treadmill operating at 4 

miles per hour (mph), until feeling fatigued?” Before the judgment, the participant was 

shown a brief description of a clinic treadmill test for cardiac health (Bruce et al., 

1949), and watched a video clip that films an individual running at 4 mph for such a 

test. The three comparisons were measured for both initial and final decisions (see 

Appendix B for the actual measurement), and each was coded between -1 to 1. These 

measures were found to be moderately correlated with each other (see Table 4). 

Table 4 

Correlations and Descriptive Statistics of Initial and Final Decisions 
 

F1 F2 F3 I1 I2 I3 M SD 

F1 
      

-0.10 1.00 

F2 0.64 
     

0.01 0.41 

F3 0.69 0.49 
    

-0.02 0.38 

I1 0.87 0.52 0.57 
   

-0.10 1.00 

I2 0.54 0.79 0.42 0.56 
  

0.02 0.42 

I3 0.62 0.46 0.80 0.63 0.49 
 

0.00 0.38 

I1' 0.64 0.36 0.43 0.22 0.18 0.24 -0.10 1.00 

I2' 0.42 0.51 0.32 0.18 0.21 0.19 0.02 0.42 

I3' 0.47 0.34 0.55 0.24 0.19 0.27 0.00 0.38 

Note. n = 1,224 (136 participants × 9.01 rounds). F1, F2, and F3 refer to the final 

                                                 

10 The response for physical fitness ranges from “A can jog 15 minutes longer” (-1) to 

“B can jog 15 minutes longer” (1), with 29 anchors representing 1-minute intervals in-

between.  
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decisions regarding general health (dichotomous), mental health (continuous), and 

physical fitness (continuous). I1, I2, and I3 refer to the corresponding initial decisions. 

I1’, I2’, and I3’ refer to the partner’s initial decisions. Correlations within each 

comparison are in bold font. Because F1, I1, and I1’ are dichotomous responses, their 

correlations with other variables are polyserial correlations.  

Performance expectation. Following previous research (Webster & Driskell, 

1978; Zeller & Warnecke, 1973), performance expectation was measured ad hoc 

during the retrospective review for Rounds 1, 4, and 7. Particularly, performance 

expectation was measured in both a specific and general sense. The specific 

performance expectation is the difference between perceived accuracy of the other 

participant (“how accurate did you feel about the other participant’s judgment”) and 

perceived accuracy of one’s own (“how accurate did you feel about your judgment”). 

These scores were measured as percentages and repeated for the three comparisons 

(see Table 5 for descriptive statistics).  

Table 5 

Descriptive Statistics of the Specific Performance Expectation 

 Self-Accuracy 

(%) 

 Other-Accuracy 

(%) 

 Specific Performance 

Expectation (Other – Self) 

 M SD  M SD  M SD 

General Health 59.58 25.83  62.48 22.46  2.94 26.12 

Mental Health 57.82 24.11  60.36 20.60  2.22 23.70 

Physical Fitness 60.01 23.87  60.33 21.04  0.04 25.31 

Note. n = 402 (138 participants x 3 rounds). 

The general performance expectation consists of ratings of the partner in terms 

of “intelligent” (M = 5.02, SD =1.08, n = 402), “wise” (M = 4.43, SD =1.28, n = 402), 

and “having skills and expertise to perform well on the task” (M = 4.90, SD =1.27, n = 

402). The responses were measured on a 7-level ordinal scale, anchored at “Not at all” 

(1), “Slightly” (2), “Somewhat” (3), “Moderately” (4), “Quite a bit” (5), “Very much” 
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(6), and “Extremely” (7). The study averaged the three items into a composite 

measure11 (M = 4.79, SD =1.08, n = 402).  

Because performance expectation was measured during the retrospectively 

review for Rounds 1, 4 and 7, missing measures in other rounds were filled 

backwardly (e.g., measures for Round 2 and Round 3 were filled with the measures 

from Round 1). Accordingly, the hypothesis testing would treat performance 

expectation as always affecting decisions in the concurrent and future rounds until the 

next reviewed round.   

Physiological stress. Measures of heart rate variability (HRV) are often used 

as indicators of physiological stress (Berntson et al., 1997). Biologically, the overall 

HRV includes activities of both the sympathetic (“fight-or-flight”) and 

parasympathetic (“rest-and-digest”) nervous systems, and therefore scholars often 

extract different components of HRV to separate these activities. Particularly, the high 

frequency (HF) component of HRV is considered a relatively pure indicator of 

parasympathetic activities (Berntson & Cacioppo, 2004). Given that the sympathetic 

                                                 

11 Because each participant rated the partner three times using three items, the 

reliabilities are estimated using the generalizability approach suggested by Shrout and 

Lane (2012). Particularly, the between-participant reliability (Rkf) is .97 across all 

ratings and times. The generalizability of a single time point across all items (R1R) 

is .78. The generalizability of average time points across all items (Rkr) is .92. The 

generalizability of change over time (Rc) is 0.62. 
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and parasympathetic systems often counterbalance each other (Powley, 2013), 

reduction in the HF component of HRV can be used to quantify acute stress and 

anxiety in laboratory settings (see Berntson & Cacioppo, 2004), including stress 

induced by status inequality and status contest (Cloutier et al., 2013). Therefore, the 

current study uses HF as the measure of physiological stress. 

The HF component of HRV was extracted from a participant’s 

electrocardiogram (ECG). The ECG signals were sampled at 1500Hz using a wireless 

device and the standard Lead-II configuration of electrodes attached onto a 

participant’s upper torso. Heart beats were detected from the ECG signals using the 

program developed by Laguna, Jané, Bogatell, and Anglada (2002). The results were 

then visually inspected for missing beats and artifacts, following recommended 

protocols (Berntson et al., 1997; Berntson & Stowell, 1998).  

Based on the time series of inter-beat intervals (M = 747.49 ms, SD = 117.08 

ms, n = 13712), HF was derived by spectral analysis using the HRV Toolkit from 

PhysioNet (https://physionet.org). Particularly, HF was calculated for each round of 

collaboration (M = 710.37 ms2, SD = 851.31 ms2, n = 1370; each round on average 

lasted 238 seconds, SD = 36.90), in addition to the 5-minute baseline HF measured 

before the experiment (M = 855.36 ms2, SD = 1014.48 ms2, n = 1370). Compared with 

the baseline period, participants generally exhibited a higher level of physiological 

stress (i.e., reduced HF) during the collaboration (see Figure 7). Then, the baseline HF 

                                                 

12 One participant’s ECG recording was dropped due to equipment failure. 
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was subtracted from the HF in each round to remove individual differences in HRV 

(Cloutier et al., 2013). 

 

Figure 7. High frequency (HF) power of heart rate variability (HRV) in 10 rounds of 

collaboration. 

Attention to social objects versus task objects. The study operationalized 

selective attention using a participant’s gaze direction and head orientation. Visual 

attention is a dominant dimension of perceptual attention (Posner, Nissen, & Klein, 

1976) and is particularly selective (Desimone & Duncan, 1995). Thus, gaze direction 

generally indicates an individual’s attention to certain objects in an environment. 

Meanwhile, head orientation is often congruent with gaze direction, and two 

movements are mutually influential and synergic in directing attention to social and 

nonsocial objects (Grasso, Prévost, Ivanenko, & Berthoz, 1998; Langton, 2000). 

To measure head orientation and gaze direction, a frontal camera recorded a 

participant’s head and face at 60 frames per second. As illustrated in Figure 8A and B, 

the laboratory was configured to place a participant and a partner face-to-face at 

approximately 1 meter away physically (FtF condition) or via a video screen (VC 
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condition). The task materials (paired faces and decision inputs) were displayed on a 

screen that was positioned on the side with a 30-degree slant towards the participant. 

The task screen was always on the left, except for one participant in the FtF 

condition—video recordings at this position were horizontally mirrored so as to 

produce a uniform arrangement in all video recordings such that looking at (facing) 

the left side indicated attention to the task screen while looking at (facing) the right 

side indicated attention to the other participant. 

 

Figure 8. The setup and measure of selective attention to task versus social objects. 

Head orientation and gaze direction were detected from each frame of the 

video recording using software developed by Baltrušaitis, Zadeh, Lim, and Morency 

(2018). Figure 8C and D illustrate these results. Because the task object (i.e., the 

150°
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contents on the task screen) and the social object (i.e., the partner) were arranged side 

by side, the study only used the horizontal dimension of gaze (i.e., looking left and 

right) and the angle around the vertical axis of head (i.e., swivel left and right). Both 

measures are in radian and theoretically range between -1.57 (left most) and +1.57 

(right most), with 0 indicating the filmed individual was looking at the camera. 

Overall, participants attended more to the task screen (Mgaze = -0.29 rad, SDgaze = 0.21; 

Mhead = -0.33 rad, SDhead = 0.23; n = 14,380,698 frames).  

For each round of collaboration, gaze direction and head orientation were 

averaged from all frames of the recording after both participants were instructed to 

start the discussion (Mgaze = -0.28 rad, SDgaze = 0.22; Mhead = -0.31 rad, SDhead = 0.23). 

Each discussion averaged 190.77 seconds (SD = 27.17). To obtain a baseline attention 

to the task screen, gaze direction and head orientation were also averaged before the 

discussion, that is, when the participant individually worked on their initial decisions 

on the task screen (Mgaze = -0.34 rad, SDgaze = 0.18; Mhead = -0.41 rad, SDhead = 0.19; 

Mduration = 47.63 seconds, SDduration = 17.48 seconds). The baselines were then 

subtracted from the measures during the discussion to reduce individual differences. 

Because head orientation and gaze direction were highly correlated (r = 0.90) and also 

on a same scale (radian), the centered gaze directions and head orientations were 

averaged into a single measure of attention for each round of discussion (M = 0.07 rad, 

SD = 0.10), with a larger value indicating more attention to the social object vis-à-vis 

the task object. 
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Results 

Estimating Social Influence  

As mentioned before, social influence on a participant’s final decision can be 

operationalized as two regression coefficients (or partial correlations)—self-weight 

and other-weight—of the initial decisions made by the participant and the partner, 

respectively. The study used mixed effect models to estimate the two weights and test 

hypotheses while accounting for the non-independence due to the multilevel design of 

this study (see Table 6 for an excerpt of the data structure).  

Table 6 

Samples of the Multilevel Data  

Observation Dyad Round Participant Comparison F I I’ 

1 1 1 1 1 1 -1 1 

2 1 1 1 2 -2 -2 -1 

3 1 1 1 3 -3 -3 0 

4 1 1 2 1 1 1 -1 

5 1 1 2 2 -1 -1 -2 

6 1 1 2 3 -3 0 -3 

7 1 2 1 1 -1 1 -1 

8 1 2 1 2 1 -1 1 

9 1 2 1 3 -6 -6 -3 

10 1 2 2 1 -1 -1 1 

11 1 2 2 2 1 1 -1 

12 1 2 2 3 -4 -3 -6 

… … … … … … … … 

4080 68 10 2 3 -6 -5 -8 

Note. F refers to final decision, I refers to Initial decision, and I’ refers to the partner’ 

initial decision. Participant recycles from 1 to 2 (within dyad), round recycles from 1 

to 10 (within dyad), and Comparison recycles from 1 to 3 (within round). Some 

observations are missing due to the dyads that only collaborated for 8 rounds. 

This design can be described as a three-level dyadic model (Kenny et al., 2006) 

with dyad as the unit of analysis, the three comparisons as repeated measure, and the 
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two participants in each dyad as “indistinguishable” actors (i.e., the hypotheses 

universally applying to them, see Kenny et al., 2006, p. 32). Particularly, the level-1 

observation consisted of six final decisions made by two participants regarding the 

three comparisons. The six level-1 observations were nested under a round, which was 

further nested under a dyad. The following formulae describes the basic model using 

the multilevel formulation (Raudenbush & Bryk, 2002) with residuals structured for 

additional non-independence between the two participants and the heteroscedasticity 

across the three comparisons13. 

Level-1 (comparison):Fijk = π0jk + π1jkIijk + π2jkIijk
' + π3jkC1 + π4jkC2 

+π5jkC1I + π6jkC2I+ π7jkC1I' + π8jkC2I' + eijk 

Level-2 (round): π0jk = β00k + r0jk, π1jk = β10k + r1jk, π2jk = β20k + r2jk 

Level-3 (dyad): β00k = γ000 + u00k, β10k = γ100 + u10k, β20k = γ200 + u20k 

where Fijk, Iijk, I’ijk refers to the final decision, initial decision, and partner’s initial 

                                                 

13The residual structure of the basic model is specified as follows (C1 to C3 indicate 

the three comparisons, and P1 and P2 indicate the two participants).  
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decision at observation i (1 to 6) in round by j (1 to 10) in dyad k (1 to 68). C1 and C2 

are the effect-coded indicators for the three types of comparison (with physical fitness 

as the base group) so as to control for their differences. The interaction terms between 

these indicators and the initial decisions (I and I') are included to transform the main 

effects of initial decisions, that is, 𝜋1jk and 𝜋2jk, to represent the average effects across 

the three comparisons.  

Based on the above formulation, the self-weight and other-weight of social 

influence can be estimated as the level-1 random coefficients 𝜋1jk and 𝜋2jk. Like the 

final decisions, the initial decisions (I and I') were in the original scale between -1 to 1 

(i.e., the choice between two faces). These decisions were not rescaled since such 

rescaling would require theoretical justification (Snijders & Bosker, 2011, p. 88; 

Raudenbush & Bryk, 2002, p. 34). In this study, a final decision has no sensible 

relationship with the initial decision’s deviation from either the level-1 group mean 

(across comparisons), level-2 group mean (across rounds), or the grand mean. Group-

mean-centering these initial decisions (i.e., level-1 covariates) could also cause bias in 

estimating cross-level interactions (Ryu, 2015), which are central to the study’s 

hypotheses. 

The models were estimated using the R package nlme (Pinheiro & Bates, 2000) 

with the restricted maximum likelihood method. The estimated fixed and random 

effects are summarized in Table 7 and Table 8. According to the basic model (Model 

1), the average self-weight and other-weight are 0.65 (p < .01) and 0.36 (p < .01), 

respectively. The two weights can be interpreted as partial correlations because the 

initial decisions and final decisions share the same measurement scales. In short, 
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participants indeed influenced each other, but their own opinions were about twice as 

much influential as the other’s. This ratio is comparable to previous studies of 

expectation states theory, which typically found participants stayed with their own 

decisions about 60%-65% of the time, using the conventional paradigm (Thye & 

Kalkhoff, 2009; Kalkhoff & Thye, 2006). 

In addition, the study also controlled for the overall effects of medium on self-

weight and other-weight (see Model 2 in Table 7). Such effects were non-significant 

(p = .45 and .92), suggesting medium effects on informal status might be subtler than 

simply enhancing or suppressing social influence. The laboratory design might have 

also reduced the difference between the FtF and VC conditions, although this was 

intended to make the selective attention comparable in the two medium environments. 



 

 

Table 7 

Fixed Effects Estimated from Mixed Effect Models Predicting Final Decisions 

  Model 1 

  

 Model 2 

  

  

 Model 3  Model 4 

  

  

 Model 5 

  

  

 Model 6 

  

  

 

 
B SE t  B SE t  B SE t  B SE t  B SE t  B SE t  

Intercept  -0.01 0.01 -1.27  -0.01 0.01 -1.27  -0.01 0.01 -1.14  -0.01 0.01 -1.20  -0.01 0.01 -1.31  -0.01 0.01 -1.29  

I  0.65 0.01 45.63 *** 0.65 0.01 45.46 *** 0.65 0.01 44.56 *** 0.65 0.01 44.57 *** 0.65 0.01 44.50 *** 0.65 0.01 44.35 *** 

I’  0.36 0.01 25.83 *** 0.36 0.01 25.66 *** 0.36 0.01 25.96 *** 0.36 0.01 25.85 *** 0.36 0.01 25.73 *** 0.36 0.01 25.82 *** 

C1  0.00 0.02 0.17  0.00 0.02 0.17  0.00 0.02 0.30  0.00 0.02 0.22  0.00 0.02 0.21  0.00 0.02 0.21  

C2  0.00 0.01 -0.04  0.00 0.01 -0.05  0.00 0.01 -0.14  0.00 0.01 -0.10  0.00 0.01 -0.06  0.00 0.01 -0.05  

C1 × I  -0.04 0.01 -3.14 ** -0.04 0.01 -3.13 ** -0.04 0.01 -2.67 ** -0.04 0.01 -2.58 ** -0.04 0.01 -2.73 ** -0.04 0.01 -2.73 ** 

C2 × I  0.03 0.01 2.90 ** 0.03 0.01 2.90 ** 0.03 0.01 2.68 ** 0.03 0.01 2.71 * 0.03 0.01 2.47 * 0.03 0.01 2.49 * 

C1 × I’ -0.01 0.01 -0.60  -0.01 0.01 -0.60  -0.01 0.01 -0.58  -0.01 0.01 -0.66  -0.01 0.01 -0.42  -0.01 0.01 -0.44  

C2 × I’ 0.01 0.01 0.48  0.01 0.01 0.48  0.00 0.01 0.27  0.00 0.01 0.32  0.00 0.01 0.26  0.00 0.01 0.24  

Medium   
  

 0.00 0.01 0.85  0.00 0.01 0.90  0.00 0.01 0.89  0.00 0.01 0.45  0.00 0.01 0.49  

Medium × I   
  

 -0.01 0.01 -0.76  -0.01 0.01 -0.92  -0.02 0.01 -1.15  -0.02 0.01 -1.18  -0.02 0.01 -1.18  

Medium × I’   
  

 0.00 0.01 0.10  0.00 0.01 0.34  0.01 0.01 0.40  0.00 0.01 0.21  0.00 0.01 0.16  

Spec. Exp.   
  

   
  

 0.00 0.00 0.19  0.00 0.00 0.21  0.00 0.00 0.12  0.00 0.00 0.11  

Spec. Exp. × I   
  

   
  

 -0.06 0.01 -6.96 *** -0.06 0.01 -7.21 *** -0.07 0.01 -7.58 *** -0.07 0.01 -7.53 *** 

Spec. Exp. × I’   
  

   
  

 0.05 0.01 5.29 *** 0.05 0.01 5.43 *** 0.05 0.01 5.75 *** 0.05 0.01 5.72 *** 

Gene. Exp.   
  

   
  

 0.00 0.00 0.66  0.00 0.00 0.65  0.00 0.00 0.39  0.00 0.00 0.35  

Gene. Exp. × I   
  

   
  

 -0.01 0.01 -0.51  0.00 0.01 -0.24  0.00 0.01 -0.34  0.00 0.01 -0.29  

Gene. Exp. × I’   
  

   
  

 0.03 0.01 2.82 ** 0.03 0.01 2.59 ** 0.03 0.01 2.46 * 0.03 0.01 2.43 * 

HF HRV   
  

   
  

   
  

 0.00 0.00 -0.40  0.00 0.00 -0.89  0.00 0.00 -0.87  

HF HRV × I   
  

   
  

   
  

 -0.02 0.01 -2.50 * -0.04 0.01 -3.57 *** -0.04 0.01 -3.55 ** 

HF HRV × I’   
  

   
  

   
  

 0.01 0.01 1.43  0.02 0.01 2.18 * 0.02 0.01 2.10 * 

Attention   
  

   
  

   
  

   
  

 0.00 0.00 0.54  0.00 0.00 0.58  

Attention × I   
  

   
  

   
  

   
  

 0.01 0.01 1.35  0.01 0.01 1.37  

Attention × I’   
  

   
  

   
  

   
  

 -0.01 0.01 -0.79  -0.01 0.01 -0.81  

Phys. Stress × Attention 

  

  
   

  
   

  
   

  
 0.00 0.00 0.98  0.00 0.00 1.10  

Phys. Stress × Attention × I 

  

  
   

  
   

  
   

  
 0.05 0.01 4.35 *** 0.05 0.01 4.34 *** 

Phys. Stress × Attention × I’ 

  

  
   

  
   

  
   

  
 -0.04 0.01 -3.62 *** -0.04 0.01 -3.64 *** 

Spec. Exp. × Attention 

  

  
   

  
   

  
   

  
   

  
 0.00 0.00 -0.55  

Spec. Exp. × Attention × I 

  

  
   

  
   

  
   

  
   

  
 0.00 0.01 0.19  

Spec. Exp. × Attention × I’ 

  

  
   

  
   

  
   

  
   

  
 0.01 0.01 0.71  

Gene. Exp. × Attention 

  

  
   

  
   

  
   

  
   

  
 0.00 0.00 -0.42  

Gene. Exp. × Attention × I 

  

  
   

  
   

  
   

  
   

  
 0.00 0.01 0.22  

Gene. Exp. × Attention × I’ 

  

  
   

  
   

  
   

  
   

  
 0.00 0.01 0.40  

Note. C1 and C2 are effect-coded indicators of the three comparisons. I and I’ are initial decisions by the participant and the partner, respectively. Medium is 

an effect-coded indicator. The following covariates were grand-mean-centered: “Spec. Exp.” and “Gene. Exp.” (specific and general performance expectation), 

Attention (social vis-à-vis task object), “Phys. Stress” (baseline HF minus HF of each round). *** p < .001, ** p < .01, * p < .05.  

8
6
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Table 8 

Random Effects and Model Summaries from Mixed-Effect Models Predicting Final 

Decisions 

  Model 1  Model 2  Model 3  Model 4  Model 5  Model 6 

Level-3 (Dyad)             

Intercept  0.00  0.00  0.00  0.00  0.00  0.00 

Slope of I  0.08  0.08  0.08  0.07  0.08  0.08 

Slope of I’  0.08  0.08  0.08  0.08  0.08  0.08 

ICC  0.19  0.19  0.19  0.18  0.19  0.19 

n  68  68  67  67  67  67 

Level-2 (Round)             

Intercept  0.08  0.08  0.07  0.07  0.07  0.07 

Slope of I  0.16  0.16  0.15  0.15  0.15  0.15 

Slope of I’  0.13  0.13  0.13  0.13  0.13  0.14 

ICC  0.43  0.43  0.43  0.43  0.43  0.43 

n  622  622  614  614  614  614 

Level-1 (Residual)             

General Health  0.64  0.64  0.64  0.63  0.62  0.62 

Mental Health  0.16  0.17  0.17  0.17  0.16  0.16 

Physical Fitness  0.15  0.15  0.15  0.15  0.15  0.15 

Deviance  592.269  591.107  513.582  506.529  484.169  482.205 

DF  25  28  34  37  43  49 

N  3732  3732  3684  3660  3582  3582 

Note. Standard deviations of random effects are reported. For each random effect, the 

correlation between the two participants within a dyad is parenthesized. N differs due 

to missing data. Because the models were estimated using the restricted maximum 

likelihood method with different subsets of observations (due to missing values), 

deviances were calculated by re-estimating the models using the maximum likelihood 

method and non-missing data across all models (i.e., the data for Model 6, N = 3582). 

Hypothesis Testing 

Performance expectation on social influence. The first hypothesis (H1) 

postulates that a participant would consider the other’s opinion more if the other were 

expected to perform better. In parallel, the participant’s own opinion would be counted 

to a lesser extent. To test H1, the level-1 model was expanded to allow self-weight and 
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other-weight to be moderated by specific performance expectation (i.e., perceived 

accuracy of the other participant minus one’s own perceived accuracy), which was 

separately measured for the three comparisons. The level-2 models for self-weight and 

other-weight were also expanded to include general performance expectation (i.e., 

perceived competence of the other participant), which was measured for a whole 

round and hence modeled as a cross-level interaction. This model is summarized under 

Model 3 in Table 7 and Table 8. Both specific and general performance expectation 

were standardized (with grand-mean centering) to facilitate the interpretation of 

interaction effects and the comparisons of regression coefficients. 

As expected, specific performance expectation was associated negatively with 

self-weight (B = -0.06, p < .01) but positively with other-weight (B = 0.04, p < .01; 

(see Model 3 in Table 7). Similarly, general performance expectation was positively 

associated with other-weight (B = 0.03, p < .01). However, the negative association 

between self-weight and general performance expectation was non-significant (B= -

0.01, p = .61), suggesting that competence perception of the partner might not affect 

how individuals weigh their own opinion. The above moderation effects of 

performance expectation are illustrated in Figure 9A. 

Physiological stress on social influence. The second hypothesis (H2) suggests 

that physiological stress would be associated negatively with self-weight but 

positively with other-weight. Because physiological stress is negatively indicated by 

HRV, the reduction of HF HRV from the baseline (i.e., baseline HF minus HF at each 

round) was included in the level-2 models of self-weight and other-weight to test H2. 

This measure of HF HRV was also standardized (with grand-mean centering). 
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The effects are summarized under Model 4 in Table 7 (also see Figure 9B). 

Particularly, the increase of physiological stress was negatively associated with self-

weight (B = -0.02, p < .05). However, the positive association between stress and 

other-weight failed to reach statistical significance (B = 0.02, p = .15). It is noteworthy 

that this positive association would reach significant once the model is conditioned on 

selective attention, as discussed below. 

 

Figure 9. Self- and other-weight moderated by performance expectation and 

physiological stress (at ±1SD with 95% confidence intervals). 

Moderation of selective attention. The third hypotheses (H3) and the research 

question (RQ1) point to that selective attention to social vis-à-vis task object would 

moderate effects of physiological stress and performance expectation on social 

influence. To examine these moderation effects, the level-2 models of self-weight and 

(A) Moderated by Performance Expectation (B) Moderated by Physiological Str ess

Initial Decision (Other)

Initial Decision (Self)

−1.0 −0.5 0.0 0.5 1.0

−1.0 −0.5 0.0 0.5 1.0

−0.5

0.0

0.5

−0.5

0.0

0.5

F
in

a
l 
D

e
c
is

io
n

 (
S

e
lf
)

Specific Performance
Expectation

−1SD

+1SD

Initial Decision (Other)

Initial Decision (Self)

−1.0 −0.5 0.0 0.5 1.0

−1.0 −0.5 0.0 0.5 1.0

−0.5

0.0

0.5

−0.5

0.0

0.5

F
in

a
l 
D

e
c
is

io
n

 (
S

e
lf
)

General Performance
Expectation

−1SD

+1SD

Initial Decision (Other)

Initial Decision (Self)

−1.0 −0.5 0.0 0.5 1.0

−1.0 −0.5 0.0 0.5 1.0

−0.5

0.0

0.5

−0.5

0.0

0.5

F
in

a
l 
D

e
c
is

io
n

 (
S

e
lf
)

Physiological Stress

−1SD

+1SD



 

90 

other-weight were further expanded to include selective attention and its interaction 

terms with physiological stress and performance expectation (see Model 5 and Model 

6 in Table 7). To recapitulate, a larger value of selective attention indicates more 

(longer) attention to the partner vis-à-vis the task screen averaged at each round. The 

measure was also standardized (with grand-mean centering). 

Hypothesis 4 postulates that the more a participant experienced stress while 

maintained attention to the other participant, the more likely he or she would resist the 

other’s influence. Parallelly, the more an individual experienced stress while 

maintained attention to the task screen, the more likely he or she would defer to the 

other’s influence. As expected (see Model 5 in Table 7), there was a positive 

interaction effect of physiological stress and selective attention (to the partner) on self-

weight (B = 0.05, p < .001), and a negative interaction effect on other-weight (B = -

0.04, p < .001). As illustrated from the left to right panels in Figure 10, when an 

individual mostly attended to the task screen (e.g., Figure 10A), elevated stress 

reduced self-weight while increased other-weight, suggesting stronger social 

influence. However, when an individual attended more towards the other participant 

(e.g., Figure 10D), elevated stress would increase self-weight while reduce other-

weight.  

RQ1 asks whether selective attention would moderate the effects of 

performance expectation on social influence. The study analyzed such moderation 

effects (see Model 6 in Table 7). However, the estimates fail to reach significance (p-

values range from .48 to .85), suggesting that selective attention might not moderate 

the effects of either specific or general performance expectation on social influence.  
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Figure 10. Interaction effects between physiological stress (at ±1SD) and Selective 

Attention (at 10, 30, 60, and 90 percentiles; lower values indicate attention toward task 

screen, and higher values, social object) on self-weight and other-weight 

Medium effect on selective attention. The final hypothesis (H4) expects that 

the communication medium would have induced a difference in selective attention 

between the FtF condition and the VC condition. A two-level dyadic model was 

estimated to test this effect, using the following formulation14:  

                                                 

14 The residuals of selective attention are structured with two sources of correlation: 

the correlation between the two participants in each round, and the autocorrelation 

across the 10 rounds. Heteroscedasticity is allowed between the two medium 

conditions. 
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Level-1 (round): (Attention)ij = β0j + rij  

Level-2 (dyad): β0j = γ00 + γ01(Medium) + uj 

where the measure of selective attention at the ith round of the jth dyad regresses on 

the level-2 indicator of medium (0 = FtF, 1 = VC). This measure of selective attention 

was standardized (with grand-mean centering), same as the measure used in previous 

models (where selective attention was the predictor). The model is summarized in 

Table 9. 

Table 9 

Summary of the Mixed-Effect Model Predicting Selective Attention 
 

Estimate SE DDF t  

Fixed Effects 
    

 

(Intercept) 0.26 0.10 1135 2.50 * 

Medium (VC = 1) -0.53 0.15 65 -3.55 *** 

Random Effects 
    

 

Level-2 (Dyad) 
    

 

Intercept 0.58 
   

 

ICC 0.36     

Ndyad 67 
   

 

Level-1 (Round) 
    

 

ResidualFtF 0.66 
   

 

ResidualVC 0.72 
   

 

Correlationbetween-participant 0.35 
   

 

CorrelationAR(1) 0.55 
   

 

N 1202 
   

 

Note. ***< .001, * < .05. 

As expected, mediated communication indeed made the participants to attend 

more to task object. Particularly, participants in the VC condition in average attended 

more towards the task screen than participants in the FtF condition (B = -.53, p 

< .001). This shift of attention is about 0.5 SD of the measure across all participants. 
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Discussion 

The experiment reported here investigated how status within problem-solving 

dyads developed in mediated communication. The investigation centers on the 

medium-induced change of selective attention to social versus task objects in group 

interactions and the subsequent effects on two behavioral mechanisms of status 

differentiation—performance expectation and physiological stress. As summarized in 

Figure 11, both performance expectation (i.e., evaluation of potential contribution to 

the group) and physiological stress (i.e., affective reaction to threatening and 

demanding situations) affected the extent to which individuals resist and defer to each 

other’s social influence. Such resistance/deference is a down-stream indicator of 

informal status. While these two mechanisms are expected to coexist (Cheng et al., 

2013), how they differently interplay with medium-induced changes of selective 

attention is particularly interesting for understanding how status develops in face-to-

face and mediated communication.  

Particularly, participants’ selective attention to social vis-à-vis task objects 

moderated the effects of physiological stress such that elevated stress and prolonged 

attention to another group member jointly made an individual less likely to defer to the 

other’s opinion (i.e., being headstrong). In contrast, elevated stress and prolonged 

attention to the task material made an individual more likely to defer (i.e., being open-

minded). However, such a moderation effect was not found for the effects of 

performance expectation on social influence. Although the non-significant finding is 

inconclusive, it suggests performance expectation was less sensitive to selective 

attention and the related medium effects.  
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Figure 11. Diagram of relationship between medium, selective attention, performance 

expectation, physiological stress, and social influence. Expectation, attention, and 

stress were standardized (with grand-mean centering). Self-weight and other-weight 

are circled as they are inferred from the observed intial and final decisions (i.e., as 

random slopes). “Specific” and “General” path coefficients indicate the effects of 

specific and general performance expectation on the two weights, respectively. 

The implications are twofold. First, the findings suggest that physiological 

stress may be more relevant to the impact of communication medium on status 

development than performance expectation, at least in terms of the change of selective 

attention. It is clear that performance expectation played a significant role in 

explaining a participant’s resistance and deference to social influence. The marginal 

effects of specific performance expectation were also larger than the those of 
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physiological stress on self-weight (-0.07 vs -0.04) and other-weight (0.05 vs 0.02), 

which represent the resistance and deference to social influence. However, the lack of 

interaction effect between selective attention and performance expectation suggests 

performance expectation might be less sensitive to the effects of communication 

medium. A post hoc test also found no significant difference for either specific or 

general performance expectation between the FtF and VC conditions (t(65) = 1.49 and 

-0.83 for specific and general performance expectation).  

Therefore, practitioners, on the one hand, could pay more attention to the 

interplay between selective attention and physiological stress when designing 

technologies that aim at better managing status differentiations in groups. On the other 

hand, more investigations are needed to understand how performance expectation can 

be effectively modulated by communication technologies. Although the current study 

provides no conclusive evidence, it is possible that such technological modulations are 

difficult to achieve. This possibility deserves attention because performance 

expectation has been a predominant explanation of status development (Anderson & 

Willer, 2014), leading to a conception that such an expectation and its derivatives 

(e.g., competence perception) should be a pivotal point of intervention. While this 

conception needs further assessment, the current study suggests that physiological 

stress can be an alternative focus of intervention, particularly in relation to the 

engineering of selective attention—an already prevalent issue in technology design 

(Norman, 2013). 

The second implication is a need for distinction between the task and social 

aspects of group interactions in understanding status development. These two aspects 
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can be mapped onto the task- and collective-orientations of expectation states theory, 

although the theory per se does not have elaborate discussion on the distinctions 

between the two orientations. In face-to-face situations, as (Bales, 1950) observed, 

group interactions typically oscillate between addressing the task problems and the 

social-emotional problems, at the ratio of roughly 2:1. In mediated communication, 

this ratio can vary to a greater extent depending on features of the communication 

medium. Some expectation states theorists have speculated that communication 

medium can influence status development processes by altering the task- and 

collective-orientations, although they often consider the two orientations to be 

increased or reduced in the same direction by communication medium (Troyer, 2003; 

Kalkhoff & Thye, 2006; Thye & Kalkhoff, 2009). Expectation states theory has not 

yet offered adequate predictions about the two orientations should they be altered 

independently. At large, expectation states theory amalgamates the processing of 

social (i.e., self and other) and task information under the theoretical construct of 

performance expectation. Explicating and separating these elements of information 

processing may not only help to understand medium effects precisely, but also 

advance expectation states theory per se. 

The bifurcate attention to task and social objects in group interactions also 

suggests a potential extension to the biosocial model of status (Mazur, 1985). The 

original model focuses on the physiological mechanisms (e.g., testosterone secretion 

and stress responses of the autonomic nervous system) that cope with stress in 

threatening and demanding situations induced by social actors. However, the model 

does not elaborate on the task aspect of status contests. In many situations of human 
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collaboration, stress not only comes from social actors, but also stems from the 

situation (task) itself, for example, a crisis faced by a collective of individuals (Weick, 

1993) or, in general, the uncertainty of task performance. Therefore, the task as a 

stressor may interact with the “out-stressing” contests between status contenders. Such 

an additional source of stress may complicate the dynamics of status contests in 

human collaboration, compared with the more primitive forms of status contests in 

groups of other animals.  

Limitations and Directions for Future Research 

The current study has several limitations that call for further investigation. 

First, the reliability and validity of the post hoc measurements of performance 

expectation may be questionable. Several scholars have pointed out that such 

measures of performance expectation and its derivates (e.g., competence perception) 

can be confounded by individuals’ rationalization or legitimization of previously 

established orders of status (Lee & Ofshe, 1981). Because competence is a widely 

believed criterion of status differentiation, participants might have accordantly 

“explained” their previous behavioral resistance or deference later on (Zajonc, 1980). 

Video recordings were provided to assist the participants’ recall of their feelings and 

behaviors in certain rounds of collaboration, but such retrospective reviews might still 

have been contaminated by retrospective rationalization. This may also explain the 

study’s failure to detect medium effect on performance expectation, because the 

participants’ rationalization or recall process might have ignored the effects of 

communication medium. Some scholars tried to address the issue of retrospective 

rationalization (or “motivated reasoning”) by having third-party judges to rate the 
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group members’ competence levels and by coding the group members’ interactions 

that are functional for group goals (Anderson & Kilduff, 2009). These methods can be 

used in future research to improve the measurement reliability and validity. However, 

the issue of post hoc rationalization appears to root in the group-functionalist 

conceptualization of performance expectation (Anderson & Brown, 2010; Anderson & 

Willer, 2014; Lee & Ofshe, 1981). Thus, future theoretical refinements may be 

needed, for example, a more observable conceptualization of performance expectation 

that can be mapped onto behavioral indicators, including physiological responses. 

Second, the study measured selective attention in a single continuum between 

task object and social object. It is possible that a participant spent a certain amount of 

time neither attending to the task object nor to the social object. This may indicate a 

lack of motivation to work for the experiment (although the participants generally 

responded highly to a post-experiment question asking about their motivation, from 1 

to 10, to judge the faces accurately, M = 9.23, SD = 1.06). More importantly, 

individuals could be multi-tasking such that they might attend to both the task and 

social objects simultaneously, or that they might face or look at the task screen while 

still attending to the partner through listening. In addition, the measure of selective 

attention was averaged at each round and thus lacked the information about the 

dynamics within a round. These challenges might be reduced by analyzing the time-

series of gaze direction and head orientation, as well as using more sophisticated eye-

tracking techniques. For example, future research could use eye-tracking glasses to 

examine exactly where a participant was attending to in relation to the participant’s 
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own view. Within a carefully controlled laboratory environment, these detailed 

attention data can be clustered and used to better operationalize selective attention. 

Third, although the study investigated selective attention as a subtle feature of 

interpersonal behavior, the focus was on the intrapersonal effects of one’s own 

attention. The study did not examine the interpersonal effects of attention from another 

individual or the coordination of attention within each pair of participants. Being 

attended by another individual has implications on physiological stress and status 

development (Mazur et al., 1980; Dovidio & Ellyson, 1982). The coordination of 

attention may also reveal the extent to which the individual-level attention to task 

versus social objects is linked to the group-level attention between task and social-

emotional problems. Such a cross-level link may provide additional information 

regarding the emergence of status hierarchy. Future research should try to model the 

co-evolution of the two participants’ attention, along with other dynamics of 

interpersonal behavior, in relation to the development of status over time.  

Finally, the study does not address the temporal and causal processes of status 

development, as social influence and its major predictors (performance expectation 

and physiological stress) were measured at the level of each round of collaboration 

and then studied as marginal effects across all rounds. The growth curves for these 

variables could be further modeled to reveal the temporal dynamics across the 10 

rounds of collaboration. Nevertheless, the study only manipulated communication 

medium as an instrument of selective attention. Performance expectation and 

physiological stress were not manipulated, and hence their effects on social influence 

were only correlational. Future studies can consider subtly manipulating performance 
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expectation (e.g., Webster & Rashotte, 2010) and physiological stress (e.g., providing 

physiological feedback or using placebo stimulants and tranquilizers) during the 

collaboration, so as to identify their causal effects. 

Conclusion 

Previous studies often observed that social status developed differently 

between face-to-face and technology-mediated conditions. The medium’s effects on 

status development were often mixed, however, probably due to the simplified 

conceptions of medium feature and status development process in previous research. 

The current study revisited this phenomenon with a focus on both the effect of the 

communication medium (i.e., the medium’s effects on selective attention—a subtle 

feature of interpersonal communication) and two distinct behavioral mechanisms 

underlying the development of status differentiation (i.e., performance expectation and 

physiological stress). The findings suggest that the medium effect on selective 

attention can play an active role in status development through influencing these 

behavioral mechanisms. Particularly, the interplay between physiological stress and 

selective attention to task versus social objects in group interactions appears to be an 

interesting extension to existing research on group dynamics in mediated 

communication. How these findings can inform designs of future communication 

technologies deserve further investigation.  
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Appendix 

A. Paired Face Stimuli Regarding Apparent Health (#1-#7 Moderately Ambiguous, 

#8-#17 Most Ambiguous) 

#1 

  

#2 

  

#3 
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106 

B. Graphic Interface to Input and Review the Three Comparisons 
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