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An individual’s experience of perceived presence during a communicative 

interaction is critical to communication, psychology, information systems, and business 

scholars alike, as it lies at the center of all mediated experiences (Biocca, 1997; Lee, K. 

M., 2004; Lombard & Ditton, 1997). The increased use of mediated technology 

universally and in the workplace has contributed to the importance of the presence 

construct. The current research examines the multidimensional nature of presence, often 

generally described as an experience of social and physical connectedness that an 

individual experiences while communicating with another using information technology. 

Three unique dimensions of presence are addressed including perceived physical, social, 

and self presence. Two principle research questions are addressed. First, two media 

attributes, media capacity and synchronicity, are examined for their influence on each 

dimension of presence. In addition, demographic factors that may influence presence are 

discussed as controls. The second research question investigates the impact of each 

dimension of presence on three categories of organizationally-relevant outcomes. The 
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three outcome categories include social, task, and interaction-oriented outcomes. 

Hypotheses for these two primary research questions are presented and methodology for 

investigating them is discussed. Findings indicate that presence is a multi-dimensional 

construct and that different media attributes affect each of the three types of presence in a 

unique way. A medium’s synchronicity is much more influential in shaping perceptions 

of presence than its capacity.  Specifically, synchronicity was significantly related to 

perceived physical, social, and self presence; in contrast, the capacity of a medium 

affected only physical presence. In addition, each of the three forms of presence also 

influences the social, task-related, and communication outcomes examined differently. 

Implications of the research findings are discussed and possible research directions 

overviewed. 
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Chapter 1: Introduction 

 The current chapter introduces the notion of presence for the current research and 

provides rational for this research project. An overview of the model researched is 

provided and theoretical and practical contributions that this research may make are 

outlined. 

INTRODUCTION TO THE RESEARCH PHENOMENON 

Computer-mediated communication (CMC) occupies a prominent position in 

current communication research (Berger, 2005). This is partly because in organizations 

today many co-workers and groups are communicating virtually, either due to the 

physical dispersion of organization members or the convenience of using a particular 

communication technology by co-located employees. At different stages and for distinct 

purposes firm members may rely upon traditional communication technologies such as 

the telephone, email, and teleconferencing or newer media including videoconferencing, 

instant messaging, message boards, or a group decision support system (GDSS) to 

coordinate activities, share information, and solve problems (DeSanctis & Poole, 1997; 

Scott, 1999a). For example, a team leader may call a videoconference so that all others 

associated with the group can actually see the new product about which she has design 

questions. Alternatively, she may request the use of a GDSS so that members can 

anonymously provide input to the product design and vote on ideas without repercussion, 

thus equalizing input and preventing one member’s dominance (DeSanctis & Gallupe, 

1987; Hirokawa & Salazar, 1999; Rains, 2005). Or she may simply call a face-to-face 

meeting so that discussion flow and ideas can build more rapidly on one another in spite 
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of the well-known influence of engineers’ status on the generation and evaluation of 

ideas.  

In each of these communicative situations group members experience varying 

levels and types of presence, or a psychological state of being connected and close to the 

others who are taking part in the interaction. For example, a strong sense of “physical 

presence,” or the extent that one feels an existence in another place or time, may occur in 

the videoconference as participants use auditory and visual information and focus on the 

physical object that is the topic of conversation. In contrast, an anonymous, text-only 

GDSS may reduce a co-worker’s experience of physical presence. The GDSS meeting 

situation may also reduce the extent to which a group member experiences an 

individualized self, or the perception of “self presence,” in the interaction due to the 

anonymity and impersonal, text-based nature of the interaction relative to spoken 

communication (Bracken, Jeffres, & Neuendorf, 2004; Scott, 1999b). Members using the 

GDSS described might also have less “social presence,” or the degree one feels that 

social relationships are perceptible and acted upon in comparison to the face-to-face 

meeting, since the communication is purely text-based and lacks many of the additional 

nonverbal social cues that accompany a face-to-face encounter (Ketrow, 1999; Walther, 

1992; Walther & Burgoon, 1992).  

Depending in large part upon the communication technology selected by the team 

leader, there may be communicative responses and results that are vastly different. These 

differences include both variation in the actual ideas generated and social implications for 

group dynamics such as credibility and trust (Jarvenpaa & Leidner, 1998; Lea & Spears, 

1991; Lee, E. J., 2004). It is therefore important to understand the media attributes that 
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contribute to an individual’s perception of presence in a communicative interaction, the 

type of presence influenced, and how varying levels of presence may affect outcomes 

such as trust of one another and identification with the organization. The current research 

begins to address these questions with a concentration on the role of an individual’s 

perceived presence in computer-mediated interactions in the workplace. 

What is Presence? 

Presence is experienced by an individual as a psychological state when interacting 

with another using information and communication technologies (ICTs). The primary 

goal of this research is to examine the effect of various media characteristics on an 

individual’s perception of presence in a communicative interaction and the role of 

presence in shaping organizationally relevant outcomes, in turn. Presence can be 

described generally as an individual’s perception of closeness and connectedness to 

another in a communicative interaction and as a feeling of “being there” resulting from a 

perception of non-mediation in the interaction. For example, a business executive’s 

decision to use the phone, type an email, or meet face-to-face with a job interviewee 

depends in part upon the ability of each of these media to facilitate an effective 

interaction. Could, using only a series of emails to ask questions, the executive feel 

connected enough to discern personal characteristics of the applicant that might 

determine whether the prospective employee would “fit in” with the firm? Many in the 

business world might be quite skeptical of using email to make a hiring decision in this 

way; but based solely on the ability of the phone, email, or face-to-face meeting to 

transmit information regarding job qualifications, any of the media could do the job 

equally well. Similarly, an individual notified of a new job opportunity via email might 
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forgo it for a similar one that was offered by phone or face-to-face due to the more 

personal nature of the interaction. What most organizational members would feel is 

missing from this interaction, and the focus of this research, is the experience of 

presence, which establishes a foundation for communication and understanding.  

The concept of presence, also described as telepresence (Minsky, 1980), virtual 

presence (Sheridan, 1992), social presence (Postmes, Spears, & Lea, 1998; Short, 

Williams, & Christie, 1976), mediated presence (Biocca & Levy, 1995), non-mediation 

(Lombard & Ditton, 1997; Lombard, Reich, Grabe, Bracken, & Ditton, 2000) and a 

number of other labels, (Lee, K. M., 2004; Scott & Timmerman, 1999; Wiesenfeld, 

Raghuram, & Garud, 2001), has historically referred to the capacity of a medium to 

create a sense of “being there” in another place or, more recently, with a partner in 

communication (see Lee, K. M., 2004; Mantovani & Riva, 1999 for overviews of the 

substantive differences in forms of presence). There are a number of different 

conceptualizations, definitions, and measures of presence in the communication, 

information technology, business, psychology, and the industrial-relations fields of 

inquiry. The number of theoretical approaches and areas of interest addressing presence 

is indicative of the fact that it is a complex, multi-dimensional phenomenon. And despite 

numerous attempts to clarify the construct of presence conceptually, a unified 

understanding and definition still eludes researchers.  

One comprehensive review and attempt to refine the construct of presence is 

presented by K. M. Lee (2004). He argues that virtual experience falls within all human 

experience and its explanation requires examination in relation to these other experiences. 

Specifically, K. M. Lee describes that human experience falls within three realms: (a) real 



 5 

experience, or the sensory experience of actual objects, (b) hallucination, or the 

nonsensory experience of imaginary objects, and (c) virtual experience, which lies 

between. Virtual experience specifically includes the sensory or nonsensory experience 

of para-authentic or artificial objects; it is this virtual realm, as opposed to the real 

experience or hallucinating realms, where presence research must focus. Sensory versus 

nonsensory refers to humans’ way of experiencing and describes the utilization and 

application of human sensory systems while para-authentic or artificial objects refers to 

the nature of the objects experienced. Sensory experiences include those such as seeing a 

video or hearing a voicemail message while nonsensory experiences are imagined and 

include experiences such as identifying with characters while reading a novel or 

psychologically constructing a relationship with members of a electronic mailing list 

group with whom one does not interact. Para-authentic objects are actual objects that are 

experienced by an individual due to some human-made technology. For example, during 

a videoconference the people and their environment objectively exist in another place and 

may be experienced due to the videoconferencing technology; the user simply 

experiences a mediated version of the actual objects. In contrast, artificial objects are 

those that do not exist in the real world but a person’s experience of them is made 

possible by human-made technology. For example, virtual reality technology may 

artificially create objects, interactants, and environments for an individual to explore 

however; there is no authentic connection to any genuine, non-virtual objects. The current 

research is focused only on sensory experiences in the realm of the para-authentic. That 

is, presence is investigated as it is experienced via communication technologies that 

permit the use of human senses (sensory) to experience objects, places, and people that 
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have an actual counterpart in the real world (para-authentic). This focus eliminates 

imagined interactions, created worlds of virtual realities, social interactions with 

computers themselves, and other important areas for research that do not have the 

relevance to organizations that mediated, person-to-person interactions hold. 

K. M. Lee (2004) emphasizes that presence research belongs in the virtual realm 

and that some have confused the notion of presence by attempting to apply it to the 

realms of real experience or hallucination. In addition to this clarification, he outlines 

“domains” for experience in the virtual realm. The three domains that may be 

experienced in the virtual realm include the physical, social, and self. The physical 

domain refers to the experience of physical objects and environments and is virtual when 

actual objects and environments are experienced via mediating technology (para-

authentic) or are entirely created by technology (artificial). Social experience refers to the 

experience of social actors, which is virtual when the other humans in the interaction are 

experienced through media (para-authentic) or are created by technology (artificial). Self 

experience refers to one’s own being and is virtual when the experience of one’s actual 

self is mediated by technology (para-authentic) or when an “other” self (or selves) is 

created (artificial). Strengths of this classification are that it is broad enough not to 

depend on advanced technologies yet it creates mutually exclusive categories of 

experience, which has been a continuing challenge to presence researchers. For example, 

whether reading a novel (an artificial experience in that it is largely imagined) or holding 

a videoconference with a group of product designers (a para-authentic experience with 

actual human correspondents), an individual is able to describe a psychological state of 

presence experienced with each.  
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In sum, according to K. M. Lee (2004) presence is defined as a psychological 

state in which virtual (para-authentic or artificial) physical objects, social actors, and 

self/selves are “experienced as actual” physical objects, social actors, and self/selves in 

either sensory or nonsensory ways (p. 44-46). The virtual is experienced as the actual. 

Therefore, K. M. Lee’s definition of presence, similar to many others, is based in the 

fundamental notion of presences as perceived non-mediation in an interaction (c.f. 

Biocca, 1997; Heeter, 1992; Lombard & Ditton, 1997; Lombard et al., 2000; Mantovani 

& Riva, 1999; Short, et al., 1976). One final highlight of K. M. Lee’s conceptualization is 

that it is operationalized as a psychological state rather than in an objective or 

phenomenologically-based way; it is an individual’s perception of non-mediation in an 

interaction that makes the virtual seem actual rather than a characteristic or capability of 

the medium. K. M. Lee’s categorization will be used to build a conceptualization and 

definition of presence for the current research, but first, the importance of the concept of 

perceived presence to both researchers and business practitioners, and the rationale for 

this project, are introduced next. 

Project Rationale 

In our personal and business lives, technologies affect the way we communicate. 

In the workplace especially, there has been an increased reliance on communication 

technologies to facilitate collaboration among those within the organization and at a 

distance (Jones, Watson, Gardner, & Gallois, 2004; Taylor, Flanagin, Cheney, & Seibold, 

2001). For example, over half of North American companies have telecommuting work 

programs (Wiesenfeld, et al., 2001) and the use of group support systems have been 

adopted by numerous organizations (Scott, 1999a). The technologies used range from 
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shared message boards, wikis, media spaces, and email, to real-time videoconferencing 

and groupware application sharing. Yet, as emphasized by researchers during early usage 

and adoption of these technologies, “(w)e have accepted this interposition into our 

communication between individuals, groups, or organizations without fully examining its 

impact on the various processes it is intended to enhance” (Chilcoat & DeWine, 1985, p. 

14). Today, as the use of these technologies becomes more widespread, our 

understanding of the implications for, and effects on, workplace interactions still remains 

relatively unexplored (Bordia, 1997; Bradner & Mark, 2001; Tanis & Postmes, 2003), so 

much so that there have been a number of recent calls to examine these mediating 

technologies and their influence on communicative interactions in the workplace 

(Eveland, 2003; Jones et al., 2004; Lee, K. M., 2004). And one of the most central 

concepts to communication using mediating technology is that of presence.  

Presence lies at the center of all mediated experiences (Biocca, 1997; Lee, K. M., 

2004; Lombard & Ditton, 1997) and is widely accepted as an important phenomenon 

(Draper, Kaber, & Usher, 1998). Presence has been described as a major element of 

communication for creating intimate experiences (Register & Henley, 1992). The concept 

of presence is therefore central to the usefulness of both traditional media, such as the 

telephone and television, and emerging technologies such as instant messaging, wikis, 

and group support systems. Presence in workplace interactions is critical because 

communication-based linkages are one facilitator of social-psychological connections for 

workers with others in the firm and a way to satisfy a fundamental need for 

connectedness (Baumeister & Leary, 1995). For example, telecommuting members of a 

firm may become dependent upon their experience of presence facilitated by 
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communication technologies to maintain ongoing psychological ties with those in the 

firm and with the organization generally (Wiesenfeld, Raghuram, & Garud, 1999, 2001). 

In addition, today many employees and groups within the same physical confines are 

using technologies to communicate with one another, while groups are using supportive 

technology to generate ideas, solve problems, and meet virtually (Lemus, Seibold, 

Flanagin, & Metzger, 2004; Scott, 1999a). In sum, a growing interest in the effects of 

mediated communication on social relations in the workplace (Postmes et al., 1998), 

coupled with the increased use of communication technologies, has brought presence 

research to the foreground. 

Despite the importance of mediated communication to organizations and the 

centrality of presence to CMC research, it has not yet fully been explored (Berger, 2005; 

Lee, K. M., 2004; Lombard & Ditton, 1997; Schuemie, van der Straaten, Krijn, van der 

Mast, 2001). Draper and colleagues (1998) noted that telepresence remains a vague 

concept due to a lack of research and that questions need to be answered including what 

factors influence presence, what its impact is, and how to exploit it. The lack of sufficient 

presence research is particularly evident when the emphasis is on the concept of presence 

in everyday, mediated organizational communication (Tammelin, 1998) rather than 

virtual reality worlds. This lack of research is particularly important today because, as 

emphasized by Short et al. (1976) in their original conceptualization of social presence, 

presence is critical to the understanding of person-to-person telecommunications in the 

workplace. Given the ever increasing use of computer technologies to support our 

communication, an individual’s experience of presence is critical to both scholars and 

organizational members.  
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The current research examines the nature of presence in mediated communication 

at work and proposes a multidimensional conceptualization of this important construct. In 

addition, media attributes that contribute to presence and outcomes related to presence 

are examined so that its importance in workplace interactions is better understood. The 

growth and extent of use of communication technology in the workplace have contributed 

to the importance of understanding the presence construct to both executives and scholars 

alike. The concept of presence, including the factors that influence it and outcomes 

related to it, is critical to daily communication in the workplace and is therefore an 

important and consequential (Daly, 2000) realm for research. Building on the typology of 

presence outlined by K. M. Lee (2004), a brief introduction to the concept of presence as 

it is defined for the current research project is presented next. 

Presence and the Current Research 

Studies on presence in telecommunication, computer-supported cooperative work, 

CMC, and videoconferencing are usually about para-authentic social actors (Lee, K. M., 

Park, & Song, 2005). This research is focused on presence in one-to-one communicative 

interactions in the workplace. Therefore, the characteristics of virtuality, based on K. M. 

Lee’s (2004) categorization, are indeed para-authentic. Specifically, the realm of interest 

is para-authentic or actual objects, environments, and people experienced via mediating 

technology, and not the artificial realm of simulated, created, or imagined objects, 

environments, and people. Differences from and similarities to K. M. Lee’s presence 

definitions, and an explanation of presence as defined by the current research for each of 

K. M. Lee’s three domains of experience (physical, social, and self), are overviewed 

below.  
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The definitions of presence for this research depend less on the notion of non-

mediation in a communicative interaction than K. M. Lee’s (2004) and others’ (e.g., 

Biocca, 1997; Schuemie et al. 2001). The notion of non-mediation has been described as 

a psychological state or subjective perception in which, even though the experience is 

filtered through human made technology, “the individual’s perception fails to accurately 

acknowledge the role of the technology in creating the experience” (Schuemie, et al., p. 

185). The definitions of presence for this research are not based in the concept of non-

mediation because the perception of non-mediation, although correlated with presence, 

does not capture the construct fully. This research proposes that an individual may 

perceive both mediation and social presence concomitantly and that, although noticing 

the interference of communication media does often influence presence, it does not 

necessarily exclude the possibility of an individual also experiencing high presence 

during a communicative interaction. For example, while using instant messaging, the 

medium may be highly salient due to the use of typewritten text and any incongruence in 

the conversation flow, but a user may still experience high social presence due to its 

synchronicity. Therefore, the degree to which an individual perceives presence itself, 

rather than an experience of non-mediation, is the basis of the current research 

definitions. 

The definitions of presence in the current research are, however, similar to K. M. 

Lee’s (2004) definitions in that they are focused on the perception of an individual. This 

research uses a perceptually-based definition which indicates that presence involves 

“continuous (real-time) responses of the human sensory, cognitive, and affective 

processing systems to objects and entities” in the individual’s environment (Bracken & 
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Lombard, 2004). Walther, Pingree, Hawkins, and Buller (2005) similarly describe that 

presence is not defined by technology or by the situation a person is in. Instead, presence 

is a human perceptual response subjectively created by an interaction of situation, 

technology, and individual needs and expectations. A more thorough description and 

arguments supporting any differences from alternative conceptualizations of presence 

will be provided in the next section where specific definitions are detailed. There I will 

more fully describe why this research maintains that a perception of presence in CMC is 

not dependent upon or comparable to an experience of unmediated communication (i.e. 

face-to-face interaction) and that the comparison of a mediated experience to a non-

mediated one may be incongruent with a psychological and perceptually-based definition 

of presence (Botella, Baños, & Alcañiz, 2003). The types of presence introduced here and 

outlined in depth in chapter two coincide with those described by Biocca (1997), K. M. 

Lee (2004), and Walther et al. (2005), who distinguish between physical, social, and self 

domains for the experience of presence. 

Physical Presence and Physical Co-Presence 

Physical presence has been defined as the perception of transportation to another 

place and/or time via technology and has been described as a feeling of “being there” in 

an alternate place or time (Biocca, 1997; IJsselsteijn, de Ridder, Freeman, & Avons, 

2000; Lee, K. M., 2004). The focus of this research is on workplace interactions between 

two para-authentic actors therefore, physical presence is more accurately termed co-

presence. The use of the term “co-” in the definition of physical presence emphasizes the 

interactive nature of the investigation and distinguishes it from those experiences of 

physical presence that do not involve two authentic people, such as a virtual reality 
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simulation. Physical co-presence is defined as the extent to which an individual perceives 

physical closeness and shared physical space, objects, and/or time with another person in 

an interaction facilitated by communication technology. It can be generally described as 

the extent to which one perceives that one is “somewhere with another person.” For 

example, an individual participating in a videoconference meeting may feel a sense of 

shared space and a physical closeness to another participant. While there is an important 

theoretical distinction between physical presence and physical co-presence, the terms are 

used interchangeably throughout the remainder of this document. This is done because 

this research addresses only one type of interaction (one-to-one communication of 

authentic people) and the use of the term “co” is redundant. It is important, however, for 

researchers to understand and clarify physical presence as occurring in the context of 

communication with another authentic person, as in the research here, or with one or 

many virtually constructed individuals or places.  

An important departure of the presence definitions for the current research is that 

the notion of experiencing the para-authentic as actual, as defined by K. M. Lee (2004), is 

not included in the definition of physical (nor social, nor self) presence for this research. 

It is believed that a requisite comparison to actual, or the defining of presence as relative 

to unmediated (i.e. face-to-face), may unduly limit an individual’s perception of presence 

in that a person may experience physical closeness of place, objects, and/or time but not 

describe this perception as similar to an experience of the unmediated, or “actual” world. 

Therefore, an individual’s experience of physical co-presence is defined as a perception 

of physical closeness and shared space, objects, and/or time with another person in an 
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interaction, but without that shared space having to resemble or be experienced as either 

party’s unmediated space.  

Social Presence 

The concept of social presence has recently received a great amount of interest 

from communication researchers due to an increasing trend of mediated communication 

enabled by technology such as the Internet, instant messaging, teleconferencing, or 

GDSS. This interest is well deserved because one’s experience of presence plays a 

significant role in shaping a user’s attitudes, evaluations, and social responses to 

communication technology (Lee, K. M. et al., 2005). According to K. M. Lee (2004) 

social presence in the para-authentic realm involves experiencing a representation of 

another human who is connected by technology. Social presence is experienced when an 

individual interacts with another using CMC and the para-authentic are experienced as 

actual. For this research, social presence depends upon the activation of a psycho-social 

relationship with another person and is defined as the degree to which an individual is 

aware of a social relationship during a communicative interaction. It is notable that this 

definition does not depend upon the salience of the other person in the interaction (Short 

et al., 1976) or the experience of the para-authentic as actual, or the perception of non-

mediation (Lee, K. M., 2004). The activation of a social relationship is the focus of the 

current investigation because the person participating in the interaction does not have to 

be perceived as salient or actual for social norms, relationships, and roles to influence the 

beliefs and guide the behaviors of another.  

The term psycho-social is used to emphasize that the social relationship is a 

psychological perception of one individual and that individual’s perception need not 
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necessarily be congruent with an objective assessment of the social relationship or the 

assessment of the other person participating in the interaction. In fact, the social 

relationship perceived in a CMC may not be the social relationship perceived in a face-to-

face communication with the same partner but it may nonetheless be influencing an 

individual’s beliefs and behaviors. In sum, the degree to which an individual is aware of a 

social relationship during the interaction indicates that the relationship is “activated” and 

social presence is said to be perceived to some extent. This is the dynamic that will shape 

a communication participant’s beliefs and behaviors rather than a feeling that the 

interaction partner is salient or that the interaction is socially similar to real. 

Self Presence 

K. M. Lee’s (2004) defines self presence as a “psychological state in which 

virtual (para-authentic or artificial) self/selves are experienced as the actual self in either 

sensory or nonsensory ways” (p. 46). Others have defined a type of personal presence as 

the extent to which a person feels like he or she is part of a (virtual) environment (Heeter, 

1992). Drawing again from K. M. Lee’s classification, self presence for this research is 

defined as the degree to which one experiences one’s own genuine self, either physically 

manifested or psychologically assumed, during a communicative interaction with another 

person. The experience of one’s “genuine” self is important given the focus on this 

research on the para-authentic realm as opposed to the artificial or imagined realms. 

Therefore, seeing oneself in a videoconference is included by this categorization whereas 

experiencing one’s avatar or character in a role-playing game is not. Similar to the 

previous definitions outlined for this research however, the notion of experiencing the 

virtual as actual is not included in the definition of self presence. Specifically, the self 
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that one perceives in a communicative interaction must be genuine in that it is not created 

(i.e., reverse gendered avatars, imagined or created alternative lives). However, the 

comparison to the actual world is not a basis of the definition since a variety of work-

place “selves” may be experienced during an interaction such as “Sam the accountant” 

versus “Sam the president’s source of advice on strategic matters” or “Sam the one who 

can fix the printer”. Each of these could be experienced by Sam during a work-place 

communication and be considered “genuine” but it is unclear which would be 

appropriately termed the “actual” comparison; therefore, this comparison is not required 

in the current definition of self presence. 

In sum, for this research, the three forms of presence are defined as the strength of 

an individual’s perception of (a) physical closeness and shared physical space, objects, 

and/or time, or physical co-presence, (b) the activation of a psycho-social relationship, or 

social presence, and (c) one’s own genuine self, or self presence, during a communicative 

interaction with another authentic or para-authentic person. All three types of presence 

are perceived psychological states and are examined here in one-on-one communicative 

interactions with another person in the workplace. All are on also a continuum and are 

therefore described in terms of strength of presence. These definitions serve as the 

foundation for this research investigation and for the exploration of influences on, and 

outcomes related to, an individual’s experience of presence. 

The current research builds on these three definitions of presence and examines a 

link between the attributes of communication technologies and an individual’s experience 

of presence. Additional factors that affect the media characteristics-presence relationship 

are examined and discussed as controls. Finally, the role of presence in shaping 
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organizationally relevant outcomes is addressed. In short, I propose that when a 

technology allows for a communicative interaction between organizational members, 

they perceive a sense of “presence" physically, socially, and individually due to the 

media that connect them to one another. That connection is also influenced by technology 

use, experience, and certain demographic factors. Finally, presence influences various 

social, task, and communication-related outcomes.  

The next section briefly overviews the history and role of communication 

technologies in the workplace and establishes a link between presence and mediated 

communication.  This section is followed by a more thorough overview of the current 

research project.  

HISTORICAL BACKGROUND AND DEVELOPMENT 

Changing Organizational Requirements for Communication Technology 

Since the Internet’s inception in 1969 as the ARPANET, its use has proliferated 

and brought a new social and commercial era that has been alternatively termed the 

information age, the digital age, and the age of cyberspace and cybermedia (Iacono & 

Kling, 2001). Commercially, as we moved from a post-industrial society, the 

information- and knowledge-based economies of the United States and nations 

worldwide have contributed to a new way of structuring firms (Bell, 1979; Beniger, 

1990; Rice & Gattiker, 2001; Winter & Taylor, 1999). New technologies have provided 

the means for work that is both asynchronous and dispersed (Jones, et al., 2004). 

Specifically, over the past two and a half decades, we have witnessed a transformation in 

organizational configurations and a growth in the importance of social and 

communication processes within these newly structured organizations (Jones et al., 
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2004). This re-structuring includes organizational forms that support flows of 

information, knowledge, and human resources as opposed to physical goods and 

manufacturing processes (Friedman, 1998; Iacono & Kling, 2001). A globally networked 

organization, supported by extensive flexible internal and external communication 

structures, is one such form that has increased and is expected to continue to do so over 

the next decade (Monge & Fulk, 1999). For example, entire organizations may be 

structured virtually and be readily reconfigured across projects, departments, and location 

as needed. These dispersed, flexible virtual forms require CMC for nearly all interactions 

among members of a firm (Dutton, 1999; Poole, 1999). With an emphasis on information 

flow and knowledge sharing has come an increased focus on the vital role of 

communication, and technologically mediated communication in particular (Wiesenfeld 

et al., 2001). Thus, the changing form of organizations has necessitated a reconsideration 

of the impacts of communication technology on communication generally, and on its 

social impacts in particular (Contractor & Eisenberg, 1990; Monge & Fulk, 1999).  

In addition to shifting organizational forms, developing new technologies have 

allowed for an increase in the number of remote workers and an increased use of CMC by 

employees (Jones et al., 2004). As the number of remote employees increases, the 

importance and complexity of the information technology infrastructure that links these 

distant, telecommuting, and less accessible employees also increases. For example, 51 

percent of North American companies have virtual work programs (Wiesenfeld et al., 

2001) and some estimates for the current number of virtual or telecommuting workers 

venture as high as 29 million, constituting 22 percent of the overall workforce (Nilles, 

2004); furthermore, this number is estimated to reach 90 million by 2030 (McCloskey & 
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Igbaria, 1998). The Cahners In-Stat Research Group estimates that the total number of 

on-line telecommuters is growing at an average rate of 17 percent per year (Fielden, 

2001); this is from humble beginnings of 2.4 million in 1990 (McNerney, 1995). Virtual 

groups, for single projects or ongoing work, also depend heavily upon CMC to transfer 

information, deliberate, and decide (Hinds & Kiesler, 1999; Scott, 1999a; Lemus, 

Seibold, Flanagin, & Metzger, 2004). In addition, employees in some computer-mediated 

groups may reside within the same physical firm, yet choose to meet electronically at 

times in order to easily share documents or utilize GDSSs (Pool & DeSanctis, 1990; 

Rains, 2005; Scott, 1999a, 2003). Throughout a networked or virtual organization and 

within and across groups, collaboration and communication are becoming more critical to 

an organization’s success. In sum, changing organizational forms, the rising number of 

remote employees and the need to connect them, and the increased use of technology to 

communicate within a firm all underscore the increasing centrality of an organization’s 

communication technology infrastructure for its success. 

New technologies have motivated changing organizational forms, a greater 

reliance on a distributed work force, and have increased firms’ reliance on multiple forms 

of electronic communication in order for employees to remain both in contact with one 

another and connected to their organization (DeSanctis & Fulk, 1999; Huber, 1990; Jones 

et al., 2004). One key to understanding the firms of our generation, which rely so heavily 

on communication technologies to link workers together in spite of space and time, will 

be the profound effect that these communication technologies have on traditional social 

relationships of individuals, within organizations and over time (Burkhardt & Brass, 

1990; Coates, 1994; Wiesenfeld et al., 2001). A primary factor influencing the quality 
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and usefulness of workplace communication generally, and in building social 

relationships especially, is that of presence (Short et al., 1976). A better understanding of 

these communication technologies and how they encourage or discourage presence in 

workplace interactions is critical (Lombard & Ditton, 1997).  Therefore, the next section 

begins to describe these effects and the role of this research in exploring presence in 

CMC in the workplace. 

Computer-Mediated Communication at Work 

With an increase in CMC at work, a number of studies have begun to explore the 

impact that these interactions have on both work productivity and social affiliations. 

Some studies have shown that computer information systems can overcome physical and 

temporal constraints and actually facilitate more frequent and diverse communication. 

For example, Kay and Byrne's (1986) study of one organization’s email system revealed 

that ideas that would have been lost were circulated, information flow between 

organizational levels and departments was higher, and decisions were better considered. 

Other studies have found that participation is more equal with computer-mediated 

meetings than in face-to-face ones, and that many messages (up to 60%) that are 

exchanged would not have been conveyed without an email system; this increase in 

information flow was especially pronounced for those people who were unfamiliar with 

one another and for those who were spatially distant (Rice & Gattiker, 2001; Rice et al., 

1992; Sproull & Kiesler, 1991). In a study of the effects of the introduction of a new 

technology in a firm, Burkhardt and Brass (1990) found that early adopters of a new 

technology (a computer system) increased their power and centrality in the organizational 

structure more than employees who adopted later. In another empirical study of 55 
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organizations, Palmer (1998) explored information technology usage and its ability to 

help users to communicate internally and externally with clients. The respondents 

unanimously agreed that the communication technology made their organizations more 

effective and made connection with business partners possible.  

Research has also found that groups using group support systems (GSS) may 

outperform face-to-face groups in terms of both the number and quality of ideas 

generated and that the GSS provides for efficiency in the meeting processes as well 

(Scott, 1999a). Specifically, Rains’ (2005) recent meta-analysis of GSS found that groups 

using GSS, relative to those meeting face-to-face, experienced greater participation, have 

less member dominance and thus greater equality in influence, and generate a larger 

number of unique ideas. Bordia’s (1997) meta-analysis of general CMC similarly found 

more balanced participation and better group performance on tasks involving less socio-

emotional interaction. Some studies have even found that members perceive an increase 

in their ability to influence when using groupware because the technology allowed them 

to express their opinions without interruption and the power of unequal group members 

was more balanced (Williams & Wilson, 1999). Finally, research on electronic 

communication within organizations has indicated that lateral communication is broader, 

more diverse participation is likely, and domination and hierarchy have less influence on 

idea sharing (DeSanctis & Monge, 1998). Findings regarding communication 

technologies generally support the argument that they are important to firm success, are 

used regularly by employees to connect with others both internally and externally, and 

that this usage influences employees’ social relationships within the firm. 
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However, a number of findings regarding the use of electronic communication 

media indicate that their use may not impact communication in organizations positively. 

For example, some researchers found that face-to-face was preferred over group 

communication technologies in terms of member satisfaction (Carey & Kacmar, 1997; 

Walther, 1994) and that both group performance (Carey & Kacmar, 1997, Fish, Kraut, 

Root, & Rice, 1993) and meeting efficiency were lower (Ciborra, 1996) for groups using 

computer mediating technologies than in face-to-face groups. Other research has found 

that team members’ understanding of one another and of the group’s decision is lower in 

when using CMC (Bordia, 1997).  In addition, a recent study by Jackson and Poole 

(2003) found that when groups used GDSS to support idea-generation they produced 

significantly fewer ideas. Finally, the famous observation in 1987 by Nobel-prize 

winning economist Robert Solow that “(y)ou can see the computer age everywhere but in 

the productivity statistics,” which became known as the productivity paradox, illustrates 

that information and communication technologies do not always provide benefit to 

businesses and the individuals who work for them (Nevins, 2002).   

In addition to group and organizational-level findings questioning the ability of 

technology to benefit organizations, these technologies may inhibit communicative 

interactions that create presence, and thus detract from an individual’s formation of 

meaningful, successful relationships and a psychological connection with an employer 

(Tanis & Postmes, 2003; Walther, 1992). For example, DeSanctis and Monge (1998) 

found that some socially involved tasks, such as consensus formation, are performed less 

effectively when mediated by technology than when performed face-to-face.  Bordia 

(1997) similarly concluded that “because of less social-emotional interaction in CMC, 
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these groups do not perform as well as FTF groups in tasks that require more social-

emotional conversation” such as eliciting opinions, evaluations, or personal information 

(p. 104). In addition, researchers have found that telecommuting employees may identify 

less with their firm and with others in the organization when the employee is linked 

primarily by technology (Wiesenfeld et al., 1999, 2001). And at the group and individual 

levels, mediated communication may promote low individual commitment and trust, 

social loafing, or ambiguity in roles (Jarvenpaa, 1998).  

These findings illustrate that the introduction of many of the new forms of 

electronic communication media has brought about uncertainty regarding ability of these 

technologies to facilitate employee communication as well as their ability to create a 

feeling of presence for the employees. Importantly, it is the experience of presence in 

communicative interactions that may contribute to employees’ feelings of being a 

socially, psychologically, and physically integrated part of their organization. Many 

researchers have emphasized that communication technologies are a critical mechanism 

for facilitating social connections among employees with others in their organization, and 

are especially important for workers whose primary or only connection with an employer 

and co-workers is mediated electronic communication (Scott & Timmerman, 1999a; 

Wiesenfeld et al., 2001). This may be due in part to the lack of presence experienced by 

these employees when they communicate with other organizational members.  

Communication technologies, therefore, provide a highly relevant backdrop for 

understanding employees’ feelings of presence while communicating with co-workers, 

whether telecommuting or communicating from within the physical organization using 
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linking technologies. The next section overviews the conceptual common ground 

between an individual’s experience of presence and communication media. 

Presence in Communicative Interactions 

CMC may alter the form of employee interactions in a way that influences their 

social relationships (Bordia, 1997; Sproull & Kiesler, 1991). Specifically, social 

relationships may be altered by CMC, in comparison to FTF communication, due to 

differences in levels of presence experienced by interactants.  For this reason, researchers 

from a variety of disciplines, including communication, computer science, psychology, 

industrial engineering, and organizational management, have continued to investigate the 

role of communication technologies, and one’s experience of altered perceptions of 

physical space, time, and mind, or presence, when using these technologies (Biocca, 

1997; Heeter, 1992; Short, et a., 1976; Whitmer & Singer, 1998). Scholars of 

organizational communication have specifically begun to emphasize the role of presence 

in understanding the influence of communication technology on the social and 

psychological connections that employees have with others in their organization (Lee, A. 

S. & Nass, 2004; Lombard & Ditton, 1997; Scott, 1999a; Walther, 1997). The current 

research continues to investigate the role of presence in communicative interactions in the 

workplace and responds to the call for a more detailed examination of the influences and 

impacts of this multi-dimensional construct on an employee’s relationships at work (Lee, 

K.M., 2004).  

The next section briefly overviews the research project, including how perceived 

presence may be affected by attributes of communication technologies, and how presence 

itself may influence individuals’ organizationally relevant beliefs and behaviors.   
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RESEARCH PROJECT OVERVIEW 

Overview of Research Model 

This research investigates an individual’s perceived presence in a person-to-

person communicative interaction in a work setting. The research presented here 

addresses the question of whether particular media attributes influence an individual’s 

experience of perceived physical co-, social, and self presence. Specifically, the 

relationship of the two media characteristics of synchronicity and capacity are examined 

in terms of their influence on the physical co-, social, and self presence an individual 

perceives. The present study hypothesizes that there will be differences in the types and 

degrees of presence that are associated with varying media attributes, or the “perceived 

affordances,” of a particular medium. Previous research in the area of media 

characteristics and presence has demonstrated that there are mixed results and an unclear 

link between media characteristics and presence. The current research intends to help 

clarify past findings by examining presence as a multi-dimensional concept and explores 

the differential influence of media characteristics on each of the unique physical, social, 

and self components of presence. In addition, media characteristics are examined on a 

number of levels, or as a “mix of attributes,” as called for by Eveland (2003), which will 

allow for the exploration of which particular medium attributes produce any differences 

in presence. 

The second broad research area addresses the question of how particular user 

characteristics affect presence directly and shape the relationship between media 

characteristics and presence. Specifically, individuals’ experience with a communication 

technology or familiarity with a partner are relevant for their influence on an individual’s 
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perceived presence during a computer-mediated interaction. In addition, the perceived 

reliability and ease of use of a medium may also affect presence. These four factors are 

also proposed to have a moderating effect on the media attributes-presence relationship. 

A number of demographic factors, including gender, age, years of work, first language, 

job type, and income and education level are examined as proxies for these factors. In 

sum, user characteristics are expected to directly influence the feeling of being present in 

all three realms: the physical, social, and self; these user characteristics may also 

moderate the media attributes-presence relationship. 

Finally, the third research area addresses the workplace relevance of variations in 

perceived presence and the impacts resulting from perceived physical co-, social, and self 

presence upon organizationally relevant outcomes. Specifically, if media capacity does 

influence the form and strength of perceived presence, are employees' beliefs and 

behaviors affected in turn? In short, we need to know whether differing types (physical, 

social, and self) and levels of presence actually affect organizationally relevant attitudes, 

beliefs and behaviors. This research examines differences in outcomes that are important 

to organizational functioning including social perceptions such as trust and attraction, 

task-related behaviors such as task performance and involvement, and individuals’ 

evaluation of the interaction itself including communication effectiveness and 

satisfaction, that result from different forms and degrees of presence.  

The intent of this dissertation is to begin to address a gap in the CMC research by 

exploring the role of presence. In sum, the purpose of this study is to examine 

characteristics of media that are related to an individual’s perception of physical co-, 

social, and self presence in a computer-mediated interaction and to explore if these 
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unique dimensions of presence have varying outcomes. The model presented creates a 

frame to examine the role of media characteristics in shaping perceived presence, 

additional factors that may also affect presence and moderate the CMC-presence 

relationship, and any influence presence may have on outcomes. 

Research Contributions 

Implications for the extensive use of CMC in the workplace have recently been 

brought to the forefront, and researchers calling for further investigation of 

communication technologies have emphasized that “(a)s the prevalence of CMC in 

organizations increases, it becomes imperative to understand the effects of mediated 

communication” (Bordia, 1997, p. 114). The current research begins to address these 

questions with a concentration on the role of an individual’s perceived presence in 

computer-mediated interactions in the workplace. In daily operations, one of the most 

crucial jobs of a manager is to communicate: to gather, sort, and share information with 

superiors and subordinates. Communication is so central to their role that managers spend 

approximately 80 percent of their time communicating (Trevino, Daft, & Lengel, 1990). 

A primary contribution of the current research will be to help guide the use of media by 

managers and workers as they move through their organizational communicative 

interactions to guide, lead, motivate, make decisions, and disseminate information. The 

research here will provide organizational leaders, managers, and employees with practical 

information in a number of ways.  

First, in response to Eveland’s (2003) call for a more detailed look at specific 

attributes of media rather than a medium in its entirety, this research examines the 

particular media characteristics that shape an individual’s perception of presence in a 
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communicative interaction. The findings will provide information on both the type of 

presence experienced and the strength of presence experienced, given particular media 

attributes. Specifically, this research describes the attributes of media that may influence 

presence and in doing so allows for the exploration of the effect of distinct media features 

(i.e., text-based versus non-text or synchronous versus asynchronous) on presence. The 

current investigation explores the role of capacity and synchronicity on presence 

generally and on each of the three forms of presence separately. If managers are able to 

isolate the role of particular media attributes in helping individuals to, on average, 

perceive presence in interactions then they may provide media and support employee 

interactions via particular media. Many authors have emphasized the importance of 

interpersonal communication to managerial activities, and CMC activities are especially 

critical in today’s organization (Bordia, 1997).  

A better understanding of the fine distinction between types of presence is 

important to organizational operations because, as illustrated in this chapter’s opening 

example, the use of different communication technologies can, depending upon the 

strength and type of presence experienced, result in communicative interactions that have 

remarkably different outcomes. Thus, a leader seeking a feedback on the physical 

intricacies of a product will use a medium that permits physical presence while a manager 

seeking feedback from all levels of the organization might deliberately choose a medium 

with low social presence and therefore, a lower incidence of status norms restricting 

input. One practical implication of this research is to let the type and degree of presence 

associated with particular medium’s characteristics guide a firm’s purchasing decisions 

regarding technology that is increasingly costly; if a virtual team needs social presence 
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but not physical presence, the cost of a virtual technology allowing physical manipulation 

of an object in another place may be bypassed. Another contribution of this research will 

be to help guide managers’ and workers’ media selection behavior based on the ability to 

facilitate presence that is appropriate and useful given the situational requirements. In 

sum, both purchasing and daily use decisions regarding the use of media may be guided 

by the findings of the current research. 

A better understanding of how media characteristics influence the strength and 

form of presence can also help organizations better manage telecommuters, dispersed 

employees, and virtual work groups. Specifically, an employee’s experience of presence 

can be used to help ameliorate the psychosocial risk factors, such as social isolation and a 

lack of supportive relationships, which have developed with the trend toward dispersed 

organizations (Robertson, Maynard, & McDevitt, 2003). For example, because 

communication patterns and encounters influence the social experiences that an 

individual has in an organization (Wiesenfeld et al., 2001), a communicative experience 

high in social presence could contribute to feelings of connectedness and support, thus 

helping to alleviate these risk factors. In sum, a better understanding of presence in 

mediated interactions, and the media attributes that contribute to each form of presence 

specifically, can be used proactively by managers to shape a communicative experience 

and may help to address, and possibly prevent, problems that might occur with remote 

employees and virtual groups. 

Another way that this research can contribute to managers’ understanding of 

communication is through a better awareness of how medium use, and learning due to 

use over time, can influence perceived presence (Carlson & Zmud, 1999). This research 
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will help to better understand how users’ experience with technology and work-place 

communication generally can contribute to an individual’s experience of presence (Davis, 

1989). A better understanding of how learning and experience influence presence allows 

firm managers to see where training and practice with particular media can contribute to 

individuals’ experiences of presence. In this way, managers can direct scarce 

organizational resources toward training efforts that best encourage presence in 

communicative interactions as needed to support virtual groups, maintain connections 

with telecommuting and in-house employees, and manage daily communication. In 

contrast, if these factors do not influence presence negatively, then a manager may decide 

against additional training on the use of a particular technology, again better directing 

firm resources. 

Finally, it is important to investigate how varying levels and types of presence 

have an effect on outcomes that are vital to everyday organizational operations. For 

example, K. M. Lee has called for studies to “test how feelings of presence further 

affect… psychological and social response variables” such as attitudes, evaluation of the 

technology, and credibility (Lee, K. M., 2004, p. 47). This research investigates outcomes 

of presence generally and looks to see if each type of presence will influence outcomes 

differentially. It is imperative to study presence at the level of each unique dimension 

(physical, social, and self), in addition to its examination at the overall construct level. 

This will help focus organizational efforts by allowing managers and employees to 

examine the media attributes that influence a particular form of presence and create a 

desired outcome through this influence. For example, if social presence is related to trust 

development in virtual teams but physical co-presence is not, then managers are better 
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able select media and focus training efforts on media supporting social presence in order 

to support team trust as needed. Or, social presence may positively impact organizational 

identification whereas physical presence may positively influence task performance. This 

research will demonstrate how each form of presence is related to a number of social and 

task-related outcomes, and to the evaluation of the channel used. This information will 

provide a better understanding of the impact of the three forms of presence and help 

managers and workers shape their communicative experiences to best yield the desired 

outcomes. 

In addition to the more practical, organizational contributions discussed above, 

the findings presented here may also provide insights for presence researchers. One such 

contribution follows from the definition of presence in the current research. The 

perceptually-based definition of presence used here differs from previous definitions that 

are dependent upon the notion of non-mediation or the comparison of the virtual to an 

objective actual, which may not be congruent with an individual’s perception of presence. 

The presence definitions used in the current research are outlined so that perceived non-

mediation, medium salience, and the experience of the unreal as actual are not defining 

qualities. This should clarify the definition of presence for future research and help 

distinguish an individual’s perception of presence from experiences of non-mediation or 

immersion, which is critical since each may influence outcomes differently. In addition, 

the abundance of conceptualizations for the construct of presence highlights the fact that 

the three theoretical realms presented by K. M. Lee (2004) are by no means fully verified 

or accepted. Finally, K. M. Lee also calls for the examination of presence as a mediating 

variable rather than as a dependent variable only. The current research does this as it 
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considers the mediating role of presence in the relationship between media characteristics 

and organizational outcomes, including social and task-related outcomes and the 

evaluation of media. In sum, the current research hopes to help organizational managers 

and users make appropriate media selection decisions in the workplace and to contribute 

to the knowledge base in the field of presence research by clarifying and testing 

perceived presence in a way called for by existing literature. 

Overview  

The next chapter begins with a review of the presence literature. Within a 

historical frame, several theories and studies related to presence are discussed and the 

current research is put into this context. In addition, media capacity theories are 

overviewed and similarities and departures of the current research from this tradition are 

discussed. The role of technology use and experience, and the impact of this learning on 

an individual’s experience of presence, is framed by a discussion of Channel Expansion 

Theory and the Technology Acceptance Model. Finally, relevant organizational outcomes 

are outlined. Specifically, employee beliefs and behaviors that shape their connection 

with their organization and affect their performance are discussed. Hypotheses are 

presented within each section and a theoretical model linking the arguments is presented. 

In chapter three, the research design and methods are outlined. Partly in response 

to recent encouragement to conduct communication research in actual organizations 

(Jones, Watson, Gardner, & Gallois, 2004), the research design outlines an examination 

of the hypotheses and model in an organizational setting, where all the media examined 

are available for communicative interaction among employees. The results of the research 
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are presented in chapter four. Finally, chapter five concludes with a general discussion of 

the findings, practical and scholarly implications, and directions for future research.  
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Chapter 2: Literature Review and Hypotheses 

The current chapter overviews the extant literature on an individual’s perceived 

presence in a mediated experience, including measures of presence and tests of these 

measures, and moves to conceptualize the construct of presence from these various 

perspectives. Following the literature review, the research model is outlined, each portion 

is described in detail, and hypotheses are introduced. The primary goals of this chapter 

are to review the presence literature and to present the research model, hypotheses, and 

research questions examined in the current research.  

PRESENCE 

 There are a number of different conceptualizations, definitions, and measures of 

presence, indicating that presence is a complex and multi-dimensional phenomenon 

(Schuemie et al., 2001). In fact, because presence is a fundamental property of 

consciousness, it is unlikely to be one-dimensional (Kim & Biocca, 1997). This section 

describes the historical origins of presence then proceeds to current conceptualizations of 

presence, including recent tests of the presence construct and a reiteration of the presence 

definitions used in the current research. 

Interdisciplinary Origins of Presence 

Historically, presence has referred to the capacity of a medium to create a sense of 

“being there” in another space or time: with a human partner in communication, alone in 

a virtual reality, or in one’s own imagination. This section overviews a number of the 

more prominent theoretical approaches to presence and definitions that flow from each 

conceptualization. The theoretical approaches to presence are outlined below in terms of 

the three groupings that coincide with those of K. M. Lee (2004), Biocca (1997), and 
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Walther et al. (2005): physical, social, and self presence. Each of these three theoretical 

groupings of presence is also described in terms of relevant communication theories. 

Definitions and measures of presence that have evolved from these theoretical 

conceptualizations are also detailed. 

The Physical Nature of Presence 

It is important to study physical presence in mediated interactions because 

physical distance is a critical determinant of informal workplace communication 

(Whittaker, Frohlich, & Daly-Jones, 1994). Initial conceptualizations of presence, 

originally termed telepresence to emphasize the use of communication media for 

transportation, can be traced to remote control systems used to operate industrial robots 

(Biocca, 1997). In that context, presence indicated that the human operator of a distant 

machine was provided with adequate signals or stimuli to allow the user to feel physically 

present at the same place the machine was located through an interaction with the 

technological system’s interface (IJsselsteijn et al., 2000; Tammelin, 1998). This 

primarily physical and control-oriented definition has been expanded to current usage in 

virtual reality and other technological interfaces and has focused on presence as a feeling 

of ‘being there’—in a location other than where one physically is—by means of 

technology (Slater & Wilbur, 1997). This view implies perceived transportation to 

another physical space, or physical transcendence based on the individual’s psychological 

state. Physical presence therefore initially implied an individual’s sense of being in an 

authentic space that is physically distant, but has come to include the notion of an 

individual’s sense of being in an artificial or constructed physical space or a co-

constructed space (real or imagined) as described next. 
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Biocca (1997) describes an “exclusive presence” in which an individual feels 

physically present in one of three environments: physical, virtual, or imagined. An 

exclusive sense of presence requires a high level of presence in one realm with low levels 

of presence in the other two simultaneously. Another physical, or transportation-oriented, 

theory of presence is offered by the ecological view of presence, which is based in the 

ecological theory of perception (Zahorik & Jenison, 1998). At a very basic level, the 

ecological approach proposes that an environment offers “situated affordances” or 

opportunities (including communication opportunities) that are available for an 

individual. An individual will perceive a technology in terms of what can be done with it 

or what it affords and, when presence is high, the technology will eventually become 

invisible to the user and will be seen for what it can provide or do rather than what it is. 

For example, one fails to notice the telephone as a technology and instead simply sees it 

as a means of having a two-way, real-time conversation. The theory of embodied 

presence extends and clarifies the ecological view by describing presence specifically as 

being experienced when the patterns of possible actions include the perceived possibility 

to navigate within another environment (Schuemie et al., 2001). For example, when an 

individual is able to not only move an avatar through an environment, but also able to 

open doors, lift and move items such as boxes, and initiate contact and elicit response 

from other avatars in the environment, that individual will perceive many possibilities for 

navigation within that virtual environment and presence will be higher than if observation 

and movement alone were permitted. The physical responses of others, and of elements 

in the environment, contribute to the user’s perception of possible navigation and control 

and therefore contribute to physical presence. 
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Many scholars have defined presence in a communicative interaction based on the 

theoretical underpinnings of physical transportation to another place. Definitions in this 

grouping generally fall into two categories: (a) experiential definitions, wherein 

telepresence is a mental state in which a user feels physically present within a computer-

mediated environment, and (b) cybernetic definitions, in which presence is an index of 

the quality of the human-machine interface, which, when good, allows for perceived 

transportation (Draper et al., 1998). Experiential definitions include, for example, 

Steuer’s (1992) definition of telepresence as “the experience of presence in an 

environment by means of a communication medium” (p. 76). Similarly, Scott and 

Timmerman describe presence as “created by communication technologies that take us 

somewhere, that bring others to us, or that create some shared space in which multiple 

parties may interact” and that telepresence describes the experience one has of “being 

present in an alternate (i.e., distant) environment via media technology” (1999, p. 242). 

Prothero, Parker, Furness, and Wells (1995), in their development of a model and 

measure of presence, describe presence as an illusion of position and orientation, while 

Draper and colleagues (1998) defined presence as “the perception of presence within a 

physically remote or simulated site” (p. 1). Sheridan (1996), one of the foremost 

telepresence researches, describes presence as a situation in which an operator loses 

awareness of the local environment and becomes convinced that he or she exists within 

the computer-mediated environment. Finally, Riva (1999, 2000), who uses the term 

“perceptual presence,” defines it as the “state by which an individual feels located and 

active in an environment” (p. 551), which can be either an authentic physical, or a virtual, 

environment. 



 38 

Virtual presence, often treated as synonymous with physical presence, is also 

characterized by the concept of presence as transportation. Presence is enhanced by the 

ability of the technological features of a particular medium to increase one’s sense of 

being there and involved in another space with (or without) another individual in 

communication. The physical and virtual presence definitions described are characterized 

by the extent to which a virtual reality becomes the dominant experience, and the degree 

to which an individual’s sense of being exists in that created, physical world (Slater, 

Steed, & Usoh, 1993).  

The cybernetic presence definitions in the physical category focus less on the 

notion of transportation and more on an individual’s involvement in, and control of, an 

alternative reality. These involvement-focused definitions often highlight the number of 

physical senses that are provided with a stimulus or the amount of control an individual 

has in the alternative environment (Biocca & Delaney, 1995). Along these lines, Slater 

and Wilbur (1997) define presence in terms of immersion and presence. Immersion is an 

objective description of the technological system, such as field of view, while presence is 

considered a subjective phenomenon or sensation of being there and involved in an 

alternative world. Similarly, B. G. Witmer and Singer (1998) defined presence as a sense 

of interactivity with a virtual reality and the ability to control components within that 

environment. Specifically, these authors define presence as both involvement and 

immersion with a virtual system. In their conceptualization, presence is described as “a 

matter of focus” (p. 266) in which involvement depends upon focusing one’s attention 

and energy, and immersion depends upon seeing oneself as a part of the virtual 
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environment. The definitions based on immersion in another place, and becoming part of 

an alternative, physical world, emphasize the physical nature of presence. 

The critical difference between experiential and cybernetic telepresence is that the 

experiential definition refers to something experienced by the user whereas the cybernetic 

definition describes efficiency of displays, degrees of control, etc., which may lead to 

different experiences for the user (Draper et al., 1998). Experiential presence is 

something beyond cybernetic presence, but it still focuses on the notion of physical 

transportation. Clearly, a number of the transportation-oriented conceptualizations and 

definitions of presence, although they are defined as a psychological state, relate more to 

an individual’s perception of physically being and acting in an alternative environment 

than to social interaction with another individual. Because physically-focused 

conceptualizations do not capture human interaction or social influences well, they have 

not been heavily drawn upon by communication theorists. Instead, virtual reality and 

industrial relations researchers have utilized this theoretical underpinning for presence 

and developed it in terms of realness, spatial presence, immersion, exploration, and 

involvement (Schubert, Regenbrecht, & Friedman, 2000). In addition, it is still 

questionable as to whether even highly interactive mediated communication, such as 

videoconferencing, can create a sense of physical co-presence that permits informal 

communication (Fish, Kraut, Root, & Rice, 1993). A number of theories that have 

contributed to a better understanding of presence in the field of communication are 

introduced next. 
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The Social Nature of Presence 

A second theoretical conceptualization of presence can be related to its social and 

psychological characteristics. Short et al. (1976) developed Social Presence Theory, 

which is a communicatively-oriented theory of mediated interaction with a focus on the 

social components of the interface. Social Presence Theory evolved in the mid-1970s 

when audio-conferencing became widely available. Following a series of studies 

investigating nonverbal signals, their communicative functions, and a medium's capacity 

to support them, Short and his colleagues included the notion of social interaction in their 

conceptualization of presence and described social presence as the ability of a medium to 

carry social cues. Social presence was defined by the authors as a perceptual or attitudinal 

dimension of the user, a “mental set” towards the medium. Chilcoat and DeWine (1985) 

describe that this “mental set” is a “cognitive synthesis of all verbal and nonverbal, visual 

and aural cues allowed by a medium, combined with an evaluation of their 

communicative worth” (p. 15). On average across individuals, Short and his colleagues 

found the greatest social presence in face-to-face interactions, which decreased with 

video interactions, and was lowest with audio-only communication. Outlined originally 

as a theory of interaction for synchronous groups, Social Presence Theory has since been 

applied to asynchronous interactions and has become a general theory of media effects on 

communication (Fulk & Collins-Jarvis, 2001).  

Short and colleagues (1976) originally described presence in terms of the 

capabilities of a particular mode of communication to convey social cues and specifically 

defined social presence as a quality of a given medium that influences the degree of 

salience of a conversational partner in a one-to-one interaction. According to Social 
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Presence Theory, social presence is a single dimension that represents a cognitive 

synthesis of cues as attributed to the medium by the individual. Presence is therefore 

created by the intimacy and immediacy of feedback that a particular medium permits and 

is based on individual perception of the “degree of salience of the other person in a 

mediated communication and the consequent salience of their interpersonal interactions” 

(Short et al., 1976, p. 65). In the social presence tradition, presence itself is attributable to 

the medium, and its ability to allow another in a communicative interaction to become 

salient.  

Despite the additional focus in this definition on the ability of a medium to carry 

social cues, the foundation of the theory still lies in the characteristics of the medium and 

its ability to create a perception of closeness by enlisting as many senses, and by creating 

as real and interface-free an experience, as possible. Given the focus on the medium 

itself, social presence as defined by Short and colleagues (1976) does not fully capture 

the notion of social presence as it is described here. For example, Social Presence Theory 

cannot explain a feeling of strong social connectedness one might experience in a text-

only chat room while discussing a common, personal issue. Therefore, emerging 

definitions have begun to include the notion of presence as a characteristic of the 

interaction itself, related to but not determined by characteristics of a medium. 

Additional, socially-oriented measures of presence draw upon the concept of 

one’s perception of being a social actor within a medium. For example, parasocial 

interaction and relationships refer to an individual interacting and speaking with/to media 

characters and people, such as newscasters or television characters (Lombard, 2000). 

Biocca (1997) also describes social presence as the degree to which a user feels access to 
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the intelligence, intentions, and sensory impressions of another. Social psychologist have 

also explored presence in terms of human-technology interactions exploring the extent to 

which technological items, such as a computer or television, may be considered “alive” 

or able to be happy or angry. Individuals may even anthropomorphize technological 

items and abide by social rules and heuristics usually reserved for interactions with other 

humans (Nass & Moon, 2000; Reeves & Nass, 1996). Similar to this is the degree to 

which personification of a technology or medium occurs, such as the naming of one’s 

computer or speaking of it as if it were alive 

For this research, a more immediately relevant conceptualization of presence 

includes the concept of being a social actor, but these perceptions are related to ones 

feelings of “connectedness” with another person. For example, the definition of presence 

developed by Heeter (1992) distinguishes between three types of presence: personal, 

social, and environmental. Personal presence refers to the extent to which a person feels 

part of another environment, social presence describes the extent to which other beings, 

live or synthetic, seem to exist, and environmental presence refers to the extent to which 

the environment itself acknowledges, reacts to and interacts with the person. The 

interactive nature of the individual with another in communication proposed by this 

definition begins to capture the social components of presence that are lacking in 

previous definitions. 

Some authors have also outlined social presence in terms of a feeling of being 

with another person and have contrasted it with other components of presence, such as 

physical presence. For example, whereas the physical component, as described above, 

captures a feeling of “being there” in a place, the social component refers to a feeling of 
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“being together” and communicating with someone (IJsselsteijn et al., 2000). Slater, 

Sadagic, Usoh, and Schroeder (2000) also described similarities and differences between 

physical place-presence versus physical co-presence. In these definitions social presence 

is an individual’s sense of being with another person or people and interacting with them 

(Slater et al., 2000). The further distinction of the physical and social components of 

presence proposed by this research will allow for a more detailed investigation of the 

unique effects of each dimension of presence.  

Although Social Presence Theory, and the definitions built on its foundation, 

includes a social component in its portrayal of presence, it primarily describes the relative 

merits and disadvantages of various communication systems. Social presence in this 

tradition is defined in terms of the extent to which a medium permits social interaction, 

rather than describing the social interaction of those participating in the communication 

itself. Some researchers, feeling these definitions were lacking, have also included the 

concept of self awareness in an interaction as a component of presence. 

Presence as Awareness of Self 

 Self-awareness in CMC is an important but under-researched area (Bordia, 1997). 

Generally, the “self” has been assumed to be in one’s physical body and self presence 

was described as awareness of this physical body. However, research has demonstrated 

that individuals’ representations of themselves may be separated from their body 

(Markman & Miguel, 2005). Specifically, Markman and Miguel, in an experiment 

requiring motor activity relative to a perceived self, demonstrated that movement was 

relative to the nonphysical representation of the self rather than the subject’s body. This 
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result underlies the concept of self presence in mediated interactions; we can experience 

our selves in a location apart from our physical body.  

 Few researchers have directly addressed self presence as distinct from physical 

(corporal) presence, but it has been defined tangentially in a number of ways and from a 

variety of perspectives. In one prominent conceptualization of presence, Heeter (1992) 

distinguishes between personal, environmental, and social types of presence. Personal 

presence refers to the extent to which a person feels he or she is a part of another, virtual 

environment. Heeter’s personal presence is similar to what Draper et al. (1998) term ‘ego 

presence,’ which involves the displacement of the user’s self-perception into a computer-

mediated environment. One final explication of presence by Biocca (1995), cited by 

Tammelin (1998), classifies presence into three types as well: spatial presence, social 

presence, and self-reflective presence. Self-reflexive presence, designed to describe 

virtual reality, refers to the perception that the surrounding environment offers the same 

responses that one is accustomed to in a real environment, thus reflecting expectations of 

the individual. While these definitions are not complete definitions of self presence for 

the current examination, they begin to address the importance of the individual’s 

awareness of self in a communicative interaction. 

 A sense of one’s personal identity in a communicative interaction is an important 

aspect of self presence. A differentiation can be made between public and private self-

awareness to describe an individual’s experience of self while interacting via CMC 

(Matheson & Zanna, 1988). Additionally, Aycock (1995), based in a Foucauldian 

perspective, devised a model describing the fashioning of one’s personal self online, 

which describes the social construction of a personal identity using communication 
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technology, specifically the Internet. Also drawing from Foucault in their discussion of a 

real- versus fake-self dichotomy, Tracy and Trethewey (2005) describe the identity 

construction process and the self as a product of competing discourses. Additionally, self-

verification theory (Swann, 1983, 1995) proposes that people actively strive to ensure 

that their experiences confirm their self views; people systematically communicate their 

self-views to others and want them to be affirmed (Swann, Polzer, Seyle, & Ko, 2004). 

Swann, Kwan, Polzer, and Milton (2003) also describe that individuation, or recognizing 

people as distinct individuals, helps group members to self-verify. When interacting with 

others then, we strive to maintain our self views and will prefer communicative 

interactions that do so. Finally, SIDE (Social Identity Model of Deindividuation Effects) 

proposes that social cues can be used to individuate people communicating using CMC 

and to form impressions of others and see them as idiosyncratic individuals (Postmes et 

al., 1998; Spears & Lea, 1994; Tanis & Postmes, 2003). SIDE maintains that group 

characteristics will be attributed to individuals (a lack of individuation) when social cues 

about individuals are scarce. Although not directly defining self presence, SIDE 

introduces the concept of self-definition in a social, but computer-mediated, context and 

highlights the importance of self presence in CMC.  

More direct approaches to describing and defining the self in CMC have recently 

evolved with one group focusing on the creation of self and another more interested in 

the experience of a genuine self. First, some authors have described the self as self-

expansion, which involves the creation of alternative personalities as a way to experience 

the world without implications (Green, Brock, & Kaufman, 2004). Possible selves are 

described as those that an individual might become, wishes to become, or fears 
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becoming. This view of the self, or ‘possible selves’ more accurately, emphasizes the role 

of identity-play in creating a sense of presence in an alternative environment. Definitions 

of self presence that follow this tradition include the notion of creation and escape and 

self presence includes changing one’s self. These definitions of self presence involve the 

displacement of one’s genuine self, or awareness of the genuine self, into another realm. 

This conceptualization of self presence has been used primarily by those studying virtual 

reality and text-only interaction spaces, such as MUDs (Multiple User Domain, 

Dimension, Dialogue, or Dungeon) and MOOs, (MUD Object Oriented), where one can 

experiment with alternative selves without consequence. This approach to defining 

presence, although intellectually intriguing and important, is less relevant for the current 

research, which is focused on workplace interactions and an experience of one’s genuine 

self. 

Other researchers have addressed self presence in terms of one’s genuine self. For 

example, Lombard and Ditton’s (1997) original six categories of presence did not include 

a notion of self presence, although the idea that one is a “social actor within a medium” 

requires perception and acknowledgement of the self in interactions. Biocca (1997) and 

Slater and Wilbur (1997) also frame presence as an experience of being exclusively in 

another, created world, with the self being present in only a physical, virtual, or 

imaginary environment. Biocca specifically defines self presence as a user’s mental 

model of him or herself, or simply the awareness of self-identity inside a virtual world. 

Biocca also notes that an individual’s genuine self and virtual self may hold disparate 

social meaning or roles. And more recently, K. M. Lee (2004), in one of the few explicit 

definitions of self presence, described it as “a psychological state in which virtual (para-
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authentic or artificial) self/selves are experienced as the actual self in either sensory or 

nonsensory ways” (p. 460). In one alternative explanation, telepresence has been 

described as a “flow” experience, or state in which one concentrates so much on a task or 

interaction that stimuli outside of the task are unnoticed, including one’s awareness of 

self and the passage of time (Draper et al., 1998). Note that this definition describes 

presence as not noticing the self (or time) in a mediated interaction, rather than an 

awareness of one’s self in CMC. This description of presence as the lack of involvement 

of the self is most common in the virtual reality literature and is thus not used in the 

current investigation. In sum, few definitions of self presence have been explicit; 

however, previous conceptualizations of self presence in CMC have generally drawn on 

the experience of self recognition in a communicative interaction. 

For this research, which concentrates on task-focused, workplace CMC, self 

presence focuses on the authentic, or genuine, self only. In addition, this research 

addresses workplace communication among actual people rather than virtual interactions 

with created others or imaginary environments. Therefore, self presence is defined as the 

degree to which one experiences one’s own genuine self during a communicative 

interaction with another person. In addition, the terms self and personal identity are often 

used interchangeably in the literature; the current research draws from both 

conceptualizations but focuses on identity as it defines the self only, rather than referring 

to its links with broader conceptualizations, such as organizational identification, or with 

created identities or selves. The primary distinguishing characteristics of this definition 

include its focus on the genuine self and an individual’s perception of this genuine self 

when interacting with another genuine person. For example, during an interactive 
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videoconference, one may see a depiction of one’s self on-screen. This is a virtual 

representation of an authentic self, as is a photograph attached to an email or on a web 

page. In contrast, an avatar used to represent a participant in an online conversation, or a 

pseudonym used to mask one’s identity, are also virtual but are not representations of the 

genuine self. This focus on genuine humans interacting narrows the focus of the current 

research to perceptions of presence in authentic realms. 

Communicative Conceptualizations and Research on Presence 

 This section overviews theoretical approaches to presence that are based in the 

communication discipline. First, communication theories and the notion of presence as an 

experience of perceived non-mediation in a technology-supported interaction are 

discussed. Gaps in this description of presence, and the definition of presence used in the 

current research that addresses these gaps, are overviewed. Finally, prominent measures 

and tests of the presence construct are reviewed. 

Communicative Approaches to Presence: Non-Mediation in Interactions 

Traditional models of communication, although not initially conceived in terms of 

computer-mediated interactions, may serve to explain them well. The basis for 

comparison in these models is often an “ideal,” unmediated communicative interaction. 

For example, Shannon and Weaver’s (1949) communication model focused on simple 

signal transmission from sender to receiver. Communication in this theoretical tradition is 

defined as the transfer of information (the message) from a sender (message transmitter 

or source) to a receiver (message recipient). This process is subject to interference or 

noise in any of the three components and the signal, therefore, may be modified. 

Communication theorists built upon the foundation of the signal transmission model, both 
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to describe the nature of communication between individuals using telecommunications 

technology, and to address the notion of presence in a communicative interaction. The 

descriptions of technology-mediated communication following this tradition focused on 

technical factors that influence signal transmission and create system noise, such as the 

interference caused by static on a telephone line (Riva & Galimberti, 1998). 

Conceptualizations of presence emerging from this theoretical underpinning focused on 

the technological features associated with transmission and the lack of noise in the three 

components of the signal-transmission system. A sender could experience presence in 

relation to a receiver when there was less interference in the sending process. This 

fundamental description of the communication process and presence served initial 

research well; however, in its focus on system noise and physical data transmission, it 

fails to account for linguistic components of verbal language. As described next, early 

models of linguistic communication also support the notion of presence in 

communicative interactions. 

The linguistic model of communication stresses the communicative function of 

each component within the overall process of communication (Riva & Galimberti, 1998). 

Jakobson (1963, in Riva & Galimberti) outlined six physical components, three of which 

were originally described in the signal transmission model of communication: the sender, 

message, receiver, context, code, and contact. These six components are linked with six 

linguistic functions (expressive, connotative, phatic, metalinguistic, referential, and 

poetic), which establish the social context and intentionality of the communicative act 

(Riva & Galimberti). The linguistic approach to communication thus expands 

researchers’ approach to presence as it is created by the capacity of the six physical 
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components of signal transmission. In addition, the definition of presence is broadened in 

that the degree to which the six linguistic functions capture communicated language may 

describe an individual’s degree of presence in an interaction.  

Definitions of presence that draw from these two traditional communication 

theories can be described as technically-oriented, where communication is facilitated by 

technology and the objective is to create an experience of non-mediation. To increase an 

individual’s experience of presence, one tries to make the medium as transparent as 

possible and remove distractions from the communicative interaction itself. 

Technologically-oriented definitions of presence focus on (a) the transparency of a 

medium and (b) the capacity of a medium to carry a message with particular information 

requirements such as multiple and varied cues.  

Lombard and Ditton (1997) outlined one of the most prominent definitions of 

presence in the tradition of presence as perceived non-mediation. They identified six 

different elements of presence, which focus on components of a medium for creating 

presence. These elements include (a) social richness, or the extent to which a medium is 

perceived as personal or warm when used to interact with others; (b) realism, or the 

extent to which a medium can seem socially realistic; (c) transportation, or the sensation 

of “you are there” and “it is here”; (d) immersion, or the extent to which one’s senses are 

engaged; (e) social actor within a medium, or the extent to which the user responds 

socially to the representation of a person through a medium; and (f) medium as a social 

actor, or the extent to which the medium itself is perceived a social actor. In an effort to 

unify these six conceptualizations, Lombard and Ditton (1997) define presence as the 

perceptual illusion of non-mediation, or the extent to which a person fails to perceive or 
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acknowledge the existence of a medium during a technologically mediated 

communicative interaction between individuals. This approach to presence as non-

mediation has also been captured as interface awareness, which refers to the recognition 

of the technological apparatus that permits or facilitates a communicative interaction 

(Schubert et al., 2000). As with the concept of non-mediation, when one is less aware of 

an interface, presence is expected to be higher.  

Although the linguistic model provides a broader foundation for communication 

researchers to investigate the concept of presence than did the signal transmission model, 

it is still based on the fundamental assumption that there is an ideal communicative 

process that involves technical and linguistic aspects alone. These classic communicative 

approaches, and the technically-oriented definitions of presence as non-mediation that 

flow from them, begin to address fundamental components of presence but do not fully 

capture the construct. The next communication theory describing individuals’ mediated 

interactions includes an additional component, the notion of a match between 

characteristics of the medium and requirements of a message, which supports additional 

conceptualizations of presence. 

Some communicatively-oriented theories of mediated interaction, such as media 

richness (Daft & Lengel, 1984), describe the relative merits and disadvantages of various 

communication systems, rather than their general lack of interference with 

communication (Riva & Galimberti, 1998). Media richness is, more generally, a media 

capacity theory that is based on the core premise that media have different capacities to 

carry communicative cues. Simple messages are successfully and efficiently conveyed 

via lean media, but a complex message requires a medium with the capacity to capture 
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nuance and transmit multiple cues (Fulk & Collins-Jarvis, 2001). The underlying 

principle of this theoretical tradition is that a good match between the capacity of a 

particular medium and the characteristics of the communicative activity will lead to 

"better" (more effective, more satisfying, less time consuming) communication (Rice & 

Gattiker, 2001). Media richness theory is briefly described next, and then related to the 

construct of presence. 

Media richness theory emphasizes that communication media differ in the extent 

to which they can (a) overcome the constraints of time, location and distance, (b) transmit 

the complexities of human communication including nonverbal, social and symbolic cues 

and (c) convey ambiguous information (Rice & Gattiker, 2001). Selecting an appropriate 

medium can reduce uncertainty in communication. This “uncertainty reduction” was 

further developed into the concept of reducing message equivocality, or the notion that a 

message has multiple and conflicting interpretations (Daft, Lengel, & Trevino, 1987). 

Daft and Lengel (1984) proposed that a medium's richness is vital to its information 

carrying capacity, and that richer media are appropriately matched with messages high in 

equivocality (multiple and conflicting meanings) and leaner media best serve messages 

low in equivocality (few extraneous cues).  

Media richness theory has been termed a “technologically-deterministic” 

theoretical perspective of CMC because the channel itself, the technology rather than the 

communication, determines the richness of an interaction (Nowak, Watt, & Walther, 

2005). The richness of a medium is based on four factors: (a) the speed of feedback, (b) 

the ability to communicate multiple cues (such as body language, tone of voice), (c) the 

use of natural language rather than symbols or numbers, and (d) the ability to convey 
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feelings and emotions. The “richness” of a medium declines as these four factors are 

reduced by technological restrictions. Richness decreases in order from; face-to-face 

interactions, visual media (videoconferencing), audio media (teleconferencing, telephone, 

voice mail), online text-based interactions (instant messaging, email), to written text and 

numerical reports (memo, statistical report) (Rice, 1992, 1993).  

The richness of a medium therefore restricts the type of message and cues one is 

able to send or receive, which can influence an individual’s perception of presence in an 

interaction. Generally, media richness theorists relate presence in communication to 

richness in interaction (Lombard & Ditton, 1997). Based on media richness theory, 

presence in communication is associated with psychological intimacy that is permitted by 

the capacity of the medium and its appropriate match with the requirements of the 

communicated message. Due to their lack of capacity, lean media systems are inherently 

not well suited for social interactions, which are often ambiguous (Nowak et al., 2005). 

And because, according to media richness theory, richer channels generally allow more 

intimacy, they will likely have more presence. Presence in media richness theory is 

therefore defined in terms of the ability of a medium to transmit a variety of cues, use 

rich language, and give and received timely feedback (Webster & Trevino, 1995). It 

maintains a technologically-oriented focus to presence because it is largely focused on 

the characteristics and capacity of a medium to create a psychological state in the user 

rather than on the psychological state itself. 

Driven by media capacity theories, communication theorists have introduced a 

conceptualization of presence as an individual’s perception of non-mediation in a 

communicative interaction, also described as a lack of interface awareness. In this 
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approach, even though an individual is aware that the current experience is filtered or 

mediated by technology, part of the individual’s perception fails to acknowledge the role 

of this technology in the communicative experience (Lombard & Ditton, 1997; Schuemie 

et al., 2001). Similar to Biocca’s (1997) description of three realms for presence 

awareness, this communicative approach to presence stresses the concept of dual states of 

awareness; that is, part of the individual’s perception acknowledges that the 

communicative experience is being mediated by technology while another part does not. 

Different technologies convey different verbal, nonverbal, and social cues influencing the 

degree of presence experienced in a particular interaction. When a message is less 

obstructed by technology, the communication is facile, participants experience higher 

levels of understanding, and hence there is an opportunity for a strong sense of presence. 

Less message obstruction also allows the person’s awareness of the technology, and the 

mediated nature of the interaction, to wane while attention is focused on the 

communicative interaction itself, thus enhancing presence.  

The weaknesses of media richness theory for presence research can be 

summarized as two main points. First, the focus of media richness theory, as a 

technologically-deterministic perspective, is on the properties of a channel in an 

interaction (Nowak et al., 2005; Rettie, 2003). Media richness theory relates the concept 

of presence to the capabilities of a medium. The concept of richness focuses attention on 

the medium itself and the quality of the communication permitted by its appropriate 

selection to match message requirements, rather than on the interaction. In contrast, the 

current research utilizes a conceptualization of presence that is more focused on an 

individual’s perception of the interaction and less on the medium. This focus allows for 
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the possibility, even probability, that cue-lean media are able to be used for socially 

intricate interactions, in part because people are able to adapt their communication 

behaviors to best utilize features of a given medium (Postmes, Spears, & Lea, 2000; 

Walther, 1996).  

Second, media richness theory assumes that effective communication matches 

message requirements to a deliberately selected medium. The capacity of the medium 

must meet the equivocality requirements of the message for communication to be 

effective. Although the matching of a medium to message requirements is a reasonable 

underlying assumption when making attentive and deliberate medium selection for a 

communicative interaction, actual behavior may tend more toward inattentive, or 

mindless, selection of media (Timmerman, 2002). These two drawbacks to media 

richness theory, and the conceptualization of presence that flows from it, highlight the 

need for an alternative approach to presence. The next section overviews presence as it is 

defined by the psychosocial model, which is the theoretical underpinning for the 

definitions used in the current research. The psycho-social approach moves toward a 

definition of presence based in communicators’ perceptions of closeness and social 

attraction rather than the technological capacity of a medium as presented by media 

richness theory.  

Presence Construct Defined for the Current Research 

Socially-focused definitions of presence are needed to be more in-line with a 

psychosocial approach to communication, which maintains that communication is not 

only a transfer of information, but also an activation of a social-psychological (also 

termed psychosocial) relationship (Mantovani & Riva, 1999). Unlike the previous 
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theoretical views that maintain that communication is an aggregation of discrete elements 

(i.e., sender, receiver, and message), communication models that use a psychosocial 

approach to interaction regard communication as a process that includes reciprocal 

communicative relationships. Specifically, communication is seen not only as a transfer 

of information but also as an activation of a relationship, and a message carries social 

context and representations (Riva & Galimberti, 1998).  

According to the psychosocial approach, communication is primarily a social 

activity and is defined as the activation of a psychosocial relationship which allows social 

bonds to be formed between individuals who are a part of the communicative activity. 

Presence is perceived by communication partners to the extent that their social 

relationship develops and is revealed through shared meaning. Another implication of 

this communication approach to the concept of presence is that it is not a unidirectional 

concept, but instead involves the perceptions and interactions of both sender and receiver 

in combination. While other theories, such as Social Presence Theory, do introduce a 

social component to the notion of presence, they remain highly technical 

conceptualizations focused the ability of the medium attributes to create a sensation of 

presence, rather than on the communicative interaction and experience of the individuals 

using the medium. Therefore, it is the psychosocial model of communication that best 

affords the concept of presence as it is defined in this paper. 

An early definition of presence is that of Korzenny (1978), who described 

presence as electronic propinquity, which was defined as the perception of psychological 

closeness or nearness between individuals or groups of people afforded by a medium. 

Presence in this tradition is defined as the extent that a medium permits the perception of 
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closeness or attraction between communicating individuals or group members (Chilcoat 

& DeWine, 1985). This approach to defining presence is unique in that the perception of 

closeness and attraction, social elements of the communication, serve as the basis of 

presence, and not features of the medium. The current research likewise approaches and 

defines presence as a perception of a communicative interaction rather than of the 

medium itself. 

Specifically, this paper draws from the psychosocial approach to communication 

and K. M. Lee’s (2004) categorization for domains of virtual existence (physical, social, 

and self), and defines presence in each of these domains. To reiterate the definitions 

outlined in the first chapter; physical co-presence is defined as the strength of an 

individual’s perception of physical closeness and shared physical space, objects, and/or 

time with another person in an interaction facilitated by communication technology. 

Social presence depends upon the activation of a psychosocial relationship with another 

person and is defined as the extent to which an individual is aware of a social relationship 

during a communicative interaction. Finally, self presence for this research is defined as 

the degree to which one experiences one’s own genuine self, either physically manifested 

or psychologically assumed, during a communicative interaction with another person. In 

all three domains, presence is a perceived psychological state that is experienced along a 

continuum and is described in terms of strength of presence. Each of the three domains of 

presence, although expected to be correlated, is distinct in its operation. In sum, for this 

research, the three forms of presence are defined as the strength of an individual’s 

perception of (a) shared physical space, objects, and/or time; (b) the activation of a 

psycho-social relationship; and (c) one’s own genuine self during a communicative 
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interaction with another. The testing of the sub-constructs of presence is formalized as the 

first research question. 

RQ1.  Is the general presence construct composed of the three general sub- 

constructs physical, social, and self presence? 

The Presence Construct: Measures, Tests, and Findings 

Subjective Versus Objective Measures of Presence 

A primary distinction made in presence research is that of subjective, perceptual 

measures versus objective, usually physical, measures. Subjective measures of presence 

require respondents to provide an introspective judgment regarding their perception of 

their experience. Most researchers use subjective, post-experience questionnaires for 

research because there are many measures that have been demonstrated to be valid and 

because they are relatively easy to use. In addition, qualitative, or ethnographic methods 

of research, such as interviews and focus groups, can be used to create subjective 

measures of presence. However, several important limitations to using subjective 

measures have been highlighted. First, some researchers have identified reliability 

problems in which the measures produce unstable and/or inconsistent responses across 

participants, time, and study settings (Freeman, Avons, Pearson, & IJsselsteijn, 1999). In 

addition, items may be difficult for study participants to understand and the acts of 

remembering and introspection may influence responses to items in unpredictable ways.  

Objective measures of presence record participants' physiological and/or 

behavioral responses. These measures do not use conscious introspection, and they are 

typically administered during the participants' experience rather than following it. 

Objective measures record such things as changes in skin conductance, blood pressure, 
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heart rate, muscle tension, respiration, ocular responses, posture, and behavioral 

responses such as ducking when something from a virtual environment approaches one’s 

head (e.g., Freeman, Avons, Meddis, Pearson, & IJsselsteijn, 2000). One drawback to 

objective measures includes the fact that they are often expensive and difficult to 

administer. The primary difficulty associated with objective measures however, is that 

they require an established relationship to exist between the physiological or behavioral 

indicators that are measured and the psychological state of presence. Prothero et al. 

(1995) point out that there is currently no evidence that physiological measures correlate 

well with presence while Sheridan (1992) notes that "telepresence is a subjective 

sensation, much like mental workload, and as it is a mental model--it is not so amenable 

to objective physiological definition and measurement" (p. 209). In addition, there is no 

strong empirical link between the experience of many physical senses and any social 

experience of presence (Spante, Heldal, Steed, Axelsson, & Schroeder, 2003). In other 

words, one could feel many senses physically heightened and have the sensation of being 

physically transported to another location without becoming socially involved. 

If one defines presence, as a number of virtual reality researchers do, in terms of 

physical reactions to a virtual experience, then the physical measures such as skin 

conductance tests, heart rate monitoring, or eye movement are relevant. However, due to 

the social focus of the current investigation, the physical measures of presence that are 

often the focus of virtual reality researchers, are considered outside the purview of the 

current research. Therefore, the measures of presence described in the next section are 

designed primarily to capture the perceptual nature of presence. In addition, despite the 

drawbacks associated with subjective measures, presence, as defined in this research, is a 
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psychological state of an individual and is captured more accurately with a reliable, valid 

questionnaire than by objective, physical proxy measures that may not be strongly 

associated with an individual’s sense of presence.  

Influential Measures and Findings of Presence 

The current section overviews a number of the more prominent measures of 

presence that have been developed and used by previous researchers. All the measures 

presented are subjective measures of presence in the form of post-test questionnaires 

measuring perceptions of presence. These measures, and empirical tests of them, address 

presence along a variety of dimensions including the physical sensation of ‘being there,’ 

social components, and detractors from presence.  

B. G. Witmer and Singer’s Presence Questionnaire. One of the most examined 

questionnaires is the Presence Questionnaire (PQ) created by B. G. Witmer and Singer 

(1998). The scale is based on their theory of presence as involvement and immersion, 

primarily a measure for a virtual environment (VE). Specifically, in developing their 

notion of presence, B. G. Witmer and Singer (1998) describe presence as a psychological 

state that is related in part to attentional resources. They describe two psychological states 

comprising presence: involvement, which is a consequence of focusing one’s attention on 

a coherent set of stimuli, and immersion, which is characterized as perceiving oneself to 

be enveloped by, included in, and interacting with an environment (Schuemie et al., 

2001). Both the involvement and immersion components are necessary for an individual 

to experience presence. The original factors that B. G. Witmer and Singer test for their 

contribution to presence include: (a) control factors, the amount of influence a user has 

on events; (b) sensory factors, the quality, number, and consistency of displays; (c) 



 61 

distraction factors, the degree of distraction by objects and events in the real world; and 

(d) realism factors, the degree of realism of the portrayed. Fundamentally, their measure 

compares a mediated experience, a virtual environment specifically, with an unmediated, 

non-virtual experience. 

The PQ tested the distinct contribution of these four factors to one’s sense of 

presence in an experiment where 152 respondents experienced a VE then answered 32 

questions, rating each on a seven-point Likert scale. The authors examined the correlation 

between single items or questions, and the total score, which was the simple sum of the 

ratings on all 32 questions, meaning the total sum across all four factors. Most of the 

items were correlated with presence in the expected direction (all were positive except 

the distraction factor, which detracted from presence and therefore had a negative 

correlation). Items that were unreliable or showed no significant correlation were deleted 

and the number of questions making up the PQ was reduced. 

Once unreliable and weakly correlated items were deleted, B. G. Witmer and 

Singer performed a cluster analysis and found three factors which were somewhat similar 

to the original four. The new factors were labeled: (a) Involved/Control, which is the 

control and responsiveness of a VE, and how involving it is; (b) Natural, or the 

naturalness of interactions, control of locomotion and the consistency of a VE; and (c) 

Interface Quality, or the amount of interference or distraction from task performance and 

a participant’s ability to concentrate. The reduced, three-factor PQ was found to be 

reliable (Cronbach’s alpha = .88, n = 152). The authors also claim content validity in that 

the measure taps both relevant aspects of presence in the literature: involvement and 

immersion. The authors performed a preliminary construct validation by checking the 
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association of the PQ measures with other variables such as simulator sickness, task 

performance, and the tendency of an individual to become involved (as measured by 

another questionnaire developed by the authors, the Immersive Tendency Questionnaire). 

Generally, the PQ measured items other than those measured by the comparison 

questionnaires, indicating the three-item PQ measure discriminated between presence, 

performance, physical reactions, and involvement. 

A number of critiques of the B. G. Witmer and Singer PQ exist. First, it can be 

argued that the measures do not capture the theoretical factors underlying presence, as 

defined by B. G. Witmer and Singer. According to B. G. Witmer and Singer, presence is 

an outcome of an interaction, or a feeling of being there that is measured following a 

computer-mediated experience (Schuemie et al., 2001), while the measurement items are 

instead a group of contributing factors, or causes, of presence. These causes, primarily 

related to attention, are expected to be correlated with presence in a virtual environment 

and therefore may serve as proxies; however, the scale is not described as such. 

Specifically, two of the reduced factors (involved/control, natural) describe factors 

contributing to presence, while the third (interface quality) describes detractors of 

presence. These factors may be relevant as proxy measures of presence in a virtual 

environment, but they are not a measure of the presence construct itself and are instead 

measures of some of its contributing factors.  

Another critique of the B. G. Witmer and Singer PQ measure is even though it is 

useful in the context of a virtual environment, it seems unnecessarily rigid when 

discussing more general communication encounters. This is because presence, notably 

social presence, may be experienced without an individual experiencing involvement or 
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immersion as defined by B. G. Witmer and Singer. For example, text-based interfaces for 

creating virtual worlds have been demonstrated to induce a strong sense of presence, even 

more so than a traditional virtual reality system (Jacobson, 2002). Even further from B. 

G. Witmer and Singer’s conceptualization, an individual in a regular chat group may 

simply monitor a text exchange and have very little or no involvement or immersion in 

that particular communication exchange itself, yet feel present with others socially.  

Slater and colleagues. Slater, with a number of different colleagues and over a 

series of studies, (Slater, 1999; Slater, Steed, McCarthy, & Maringelli, 1998; Slater, 

Usoh, & Steed, 1994; Slater & Wilbur, 1997) also developed a post-test rating scale to 

measure presence. The conceptualization of presence by this group is built on the 

theoretical conceptualization of presence as transportation or ‘being there, in a place 

other than the ‘real world’ (Slater et al., 1994). The questionnaire is based on several 

questions that flow from three aspects of presence, the first of which is an accepted 

definition, while the second two are based on Slater’s research and observation. The three 

themes of presence include: (a) the subject’s sense of ‘being there’, (b) the extent to 

which the alternative or virtual reality becomes the dominant one, and (c) the extent to 

which participants, after the virtual experience, remember it as having visited a ‘place’ 

rather than just a set of images generated by a computer (1999). Questions are developed 

based on these three themes and a presence score is taken as the total number of 

responses with a high score (6 or 7 on a 7-point Likert scale) (Usoh, Catena, Arman, & 

Slater, 2000). 

Whereas the B. G. Witmer and Singer questionnaire has been criticized for 

conceptualizing and measuring presence using factors that actually influence or 



 64 

determine it, Slater’s et al.’s conceptualization and measure of presence can be criticized 

for being related only to the results or outcomes of presence. For example, two 

components of their definition, the virtual environment as dominant and remembered as a 

‘place,’ can be described as results of presence rather than the construct of presence itself. 

In addition, their focus on the physical aspects of presence fail to completely capture the 

other aspects of the presence construct.  

Schubert and colleagues’ Ingroup Presence Questionnaire. Schubert, Friedman, 

and Regenbrecht (1999, 2001) designed and tested a measure of presence that begins with 

the conceptualization of presence as a multidimensional construct. The authors’ line of 

inquiry is based on the question “What are the defining experiences for the sense of 

presence?” Therefore, like B. G. Witmer and Singer’s measure of presence, Schubert et 

al.’s (1999) measure focuses on the factors that contribute to a sense of presence. The 

authors constructed an Ingroup Presence Questionnaire (IPQ) by combining published 

presence questionnaires, including those of B. G. Witmer and Singer (1998) and Slater 

and colleagues (1994, 1997), and newly developed questions. The authors tested the 

resulting 75-item questionnaire with 246 volunteers (90% male) in a virtual reality 

experiment.  

Schubert and colleagues (1999) extracted eight factors using factor analysis; three 

of which were related to presence, five of which were described as immersion. The 

presence factors included spatial presence, involvement, and realness. The five 

immersion factors included quality of immersion, drama, interface awareness (reverse 

correlation), exploration of VE, and predictability. The distinction between a subjective 

personal experience (presence) and more objective evaluations of the technology 
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(immersion) supported B. G. Witmer and Singer’s earlier distinction of a spatial-

constructive component and an attention component (Schubert et al.). Schubert et al. 

propose that these three components (spatial, attention, and reality) comprise a general 

measure of ‘presence’ distinct from the conceptualization and measurement by the other 

five factors of ‘immersion.’ The internal consistency (Cronbach’s α) of the IPQ was 

measured over two studies to be 0.85 and 0.87 (n = 264, n = 296; Schuemie et al., 2001). 

This measure creates a new direction for presence research in that it attempts to separate 

the concept of presence from a similar but distinct construct, immersion. Although the 

authors do create a measure that captures this one distinction, it does not capture 

distinctions hypothesized by other authors including social components (IJsselsteijn et al., 

2000) and detractors from presence (Lessiter, Freeman, Keogh, & Davidoff, 2000).  

Kim and Biocca. Kim and Biocca (1997) also created a questionnaire based on 

theory and the questionnaires of other authors. Their eight-item measure is theoretically 

based in the notion of presence as transportation or being in another place. The 

experiment used for their factor-validation included one important difference from other 

tests of presence measures; the authors used television viewing to test their presence 

measure rather than some form of virtual reality interface. This was important for a 

number of reasons. First, by using television, this research examined the notion of 

presence in a new medium, extending its applicability beyond virtual reality. And, 

although it is a limitation that television is not an interactive medium, the use of a 

medium that was not interactive did allow for the examination of presence in a new type 

of communicative interaction. Finally, virtual reality, although informative for the 
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purpose of presence research, is not a commonly used communicative tool and the testing 

of presence using a different medium allows for a more generalizable notion of presence.  

To test for factors of presence, 96 subjects responded to the presence 

questionnaire developed by Kim and Biocca (1997) after viewing an infomercial on 

television. Presence was manipulated using sensory saturation and sensory suppression, 

which were both altered using television size, angle, and lighting during viewing. Factor 

analysis revealed two factors, arrival and departure, which describe presence in terms of 

transportation. Arrival refers to being present in the mediated environment or the world 

of the infomercial, while departure refers to not being present in the unmediated 

environment or the degree of having left the “real” world (Kim & Biocca). For example, 

increasing television size, using a direct, face-on angle, and lowering lighting in the room 

to highlight the television increased both departure from the immediate environment due 

to fewer visual distractions while also increasing arrival by focusing the senses on the 

alternative environment. 

The arrival portion of Kim and Biocca’s (1997) measure is similar to that of 

Schubert et al. (1999) in that the presence dimension of their measure includes the three 

elements of realness, involvement, and spatial relation to a mediated environment. 

However, in the previous measures of presence discussed, presence in the mediated 

virtual reality is at one end of a continuum while presence in the unmediated reality is at 

the other end of that same continuum. One important addition that Kim and Biocca’s 

measure makes to the discussion of presence is that it treats arrival in a mediated 

environment as an entirely different dimension of presence than departure from the 

unmediated environment. This is an important distinction in that Kim and Biocca found 
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that the two presence factors influenced two outcomes, memory and attitude change, 

differently. In addition, this conceptualization allows for an individual to be highly 

present in both a virtual and non-virtual world at the same time. 

Lessiter and colleagues’ ITC-SOPI. Lessiter and colleagues (2000) developed the 

ITC Sense of Presence Inventory (ITC-SOPI) to measure presence across a range of 

media (the Independent Television Commission, ITC, supported the authors’ research). 

The authors generated 63 items that tapped 15 content areas that, based on theoretical and 

empirical presence research, were relevant to the construct of presence. The items were 

measured on a 5-point Likert scale and were measured before (7 items) and after (56 

items) the respondents’ (604 subjects) experience with a mediated environment. The 

media formats varied in terms of 3D versus 2D, ability to control aspects of the 

environment versus no control, large versus small screen, surround versus stereo sound, 

and content. 

The authors retained 44 items and found four factors: (a) physical space, a sense 

of being in the scene; (b) engagement, a sense of being involved; (c) naturalness, the 

sense that the content was believable; and (d) negative effects, such as feeling nauseous 

or dizzy. As noted by the authors, the first three factors are very similar to those found by 

Schubert et al. (1999): spatial presence, involvement, and realness. In addition, the final 

factor of negative effects is noted by Slater and colleagues, although they measure it as an 

outcome resulting from a strong sense of presence. The internal consistency of all four 

factors was high (Cronbach’s α ranging from .94 for physical space to .76 for 

naturalness) and the factors were validated by comparing the results of the ITC-SOPI to 

the similar questions from the Schubert et al. (1999) presence measure. Both measures 
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loaded on the same factors and both measures discriminated between two different 

media.  

One drawback of the ITC-SOPI measure is that, although the media ranged in 

terms of various elements thought to affect presence, the authors did not test widely 

varying media. Instead, in one condition, they tested the same video experience with 

varying degrees of sensory input (IMAX cinema, regular cinema, and a fairly large 

projection screen) while the other condition tested a video game on a commercial 

console. These two mediated experiences differ in terms of control of the environment, 

but are similar in terms of senses used such as visual input and sound. Neither medium 

uses more commonly found text-based interaction. In addition, the negative effects 

component of presence could simply be considered an outcome of presence rather than 

presence itself. Finally, the authors compare one virtual experience to another while some 

others have compared a virtual experience to reality, making cross-comparison of the 

presence measures difficult. 

Despite drawbacks, the presence questionnaires discussed above are well-

designed, theoretically-based attempts to capture the general construct of presence. 

However, these generalized conceptualizations and measures focus primarily on an 

individual’s experience of presence as transportation to another environment via 

technology and an experience of ‘being there’. Some authors have noted that interaction 

among users may be a special case of presence (Schuemie et al., 2001). Specifically, 

social presence, also termed co-presence, is a part of overall presence but is distinct from 

physical presence and virtual presence as described and measured above. For example, a 

medium can provide a high degree of physical presence without having the capacity for 
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transmitting any reciprocal communicative signals that contribute to social presence (de 

Greef & IJsselsteijn, 2000).  

In sum, each of the measures overviewed is developed based on a particular 

theoretical view of presence. Over time, the measures created and tested have been used 

to refine presence theory and new measures have been created. Factor analysis has shown 

that there are a number of components that have surfaced consistently, such as spatial 

presence, involvement, and realness, to borrow Schubert et al.’s (1999) terms. However, 

it is important to note that the social elements of a communicative interaction have been 

underrepresented in many of the previous conceptualizations and definitions of presence 

and the self presence component of presence has been all but ignored. To address this 

gap, the current research builds upon historical definitions and draws from contemporary 

conceptualizations of presence as well. Prior to the operationalization of specific 

measures of presence for this study, which will be done in chapter three, it is vital to look 

at the predictors and outcomes of each of these types of presence. A brief overview of the 

theoretical research model is introduced next and hypotheses regarding the relationships 

presented follow the model overview. 

RESEARCH MODEL 

Traditionally, an individual working for an organization within the walls of the 

firm has the opportunity to see coworkers, engage in conversation, and interpret the body 

language and physical cues of others. New forms of communication technology have 

changed this. Technological links between employees have become more common, 

supplementing many of the usual modes of communication that an individual has 

available for maintaining contact with others in the organization. Central to the 



 70 

understanding of presence are the communication technologies and the linkages they 

provide. How communication technologies may bridge physical and temporal distance, 

and in doing so create a sense of psychosocial presence for an individual, are described 

next. 

The current research proposes that characteristics of media used by individuals to 

communicate with co-workers influence an individual’s experience, specifically, their 

sense of presence in a communicative interaction. The media attributes examined in the 

current study include a medium’s capacity, or number of cues and senses a medium 

affords, and the synchrony of a medium. The levels of capacity examined include media 

using text symbols only, audio-only, or audio-visual. The synchronicity of a medium is 

also examined, with a medium being synchronous or asynchronous. Relatively few 

studies have examined the influence of synchrony, which may have important effects on 

an individual’s communicative experience (Nowak et al., 2005). In sum, the media 

attributes of capacity and synchrony are examined in this research for their impact on an 

individual’s perceived presence. An individual’s perceived presence is investigated in 

terms of perceived physical co-presence, social presence, and self presence during a one-

on-one communicative interaction in the workplace. 

In addition to the media attributes influencing perceived presence, each 

individual’s media usage and experience factors may shape that person’s communicative 

experience. Usage of and experience with media are examined in terms of their direct 

influence on perceived presence. Specifically, a user’s prior learning and experience with 

a medium and with a particular communication partner are expected to influence 

presence. For example, one might be expected to experience high social presence in a 
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videoconference but inexperienced users may not due to the interference of the 

technology (delayed video compared to sound/voice, disjointed or jagged movements, 

poor eye contact ability due to camera angle, etc.). In this way, a lack of experience or 

comfort with videoconferencing technology could directly reduce presence. In addition, a 

user’s perceptions regarding the ease of use of a medium and the reliability of a medium 

are examined for their direct influence on presence. In sum, four variables, learning and 

experience with a medium, learning and experience with a partner, perceived ease of use 

of the medium, and perceived reliability of the medium were discussed as having an 

effect on presence and are included in the current model, but are not tested. In addition, a 

number of relevant demographic characteristics (Fowler, 1995) are proposed and 

examined for a main effect on presence. The demographic variables examined include 

gender, age, first language, job type, socioeconomic status - income, socioeconomic 

status – education, and years of work. 

Finally, an individual’s experience of presence may impact a variety of outcomes 

that are critical to an organization’s success. Therefore, the theoretical model presented 

also includes outcomes that may be influenced by an individual’s experience of presence 

during workplace communication. The organizationally relevant outcomes presented fall 

into three broad categories: social, task-related, and interaction evaluation. Social 

outcomes examined include organizational identification, trust, credibility, social 

attraction, and uncertainty reduction about the communication partner. Task-related 

outcomes include perceived task performance and job satisfaction. Finally, 

communication oriented outcomes include conversational effectiveness and clarity of 

communication. The three different forms of perceived presence (physical co-presence, 
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social presence, and self presence) are examined in terms of their varying effects on these 

outcomes. The theoretical model is presented in Figure 2.1. Having linked the concepts of 

communication technology, perceived presence, and beliefs and behavioral outcomes, the 

formal research hypotheses are introduced next. 

MEDIA ATTRIBUTES AND PERCEIVED AFFORDANCES 

This section first outlines departures of the current investigation from traditional 

capacity approaches to media research. Next, attributes of media that are linked to an 

organizational members’ experience of presence are overviewed. Specifically, the 

capacity of a medium, including whether it is text-based or not, and its synchronicity, are 

examined. Hypotheses about the influence of these media attributes on physical, social, 

and self presence are introduced. 

Departures of the Current Research from Traditional Media Capacity Theories 

Media capacity theories have traditionally been used to describe the experience 

that media permit in communicative interactions. As overviewed in the discussion of 

media capacity theories, namely media richness and social presence theories, the features 

of communication technology that may influence one’s communicative experience are 

often described in terms of a medium’s objective capacity to carry various cues. Capacity 

can instead be defined as a more malleable feature of media or interactions, differing 

across situations and individuals. For example, Lin (2003) described capacity as 

“subjective characteristics of technology” that vary with each user and over time for the 

same user. The first way the current research departs from many traditional approaches to 

media capacity research is that, although capacity is described as stable features and 

affordances of a communication technology, presence experienced while interacting via 
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Figure 2.1 Theoretical model: Media Attributes as Antecedents of Presence and the Effects of Presence on Outcomes 
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each medium is based in the subjective experience of the individual. This approach 

bridges research between capacity as an objective versus subjective feature of a medium, 

and is consistent with other researchers who have taken a more subjective approach to the 

construct of richness (e.g., Carlson & Zmud, 1999; Lee, K. M., 2004). 

This research also departs from traditional research on the effects of media 

capacity in its treatment of the medium itself. Established media effects research 

examines the impacts of the use of a particular medium, and is one of the major 

paradigms in communication research. Researchers in this paradigm have traditionally 

examined the impact of a particular channel at the level of the medium itself. However, 

media effects theorists, including media richness scholars, have not always been able to 

capture or describe an individual’s experience in a communicative interaction especially 

well. This is, in part, because each channel is treated as a whole, one-dimensional 

concept. However, each medium itself is multidimensional in its affordances, and some 

dimensions may have more influence on an individual’s communicative experience than 

others; some dimensions may even act counter to one another in the case of perceived 

presence. Recently, Eveland (2003), in outlining a “mix of attributes” approach for 

defining and researching media, made a call to bring attention to what, specifically, it is 

about a medium that produces observed effects. Eveland argues that media are made up 

of many attributes and that this, rather than the medium in its entirety, is the appropriate 

level of investigation. He argues that addressing media effects at the attribute level better 

allows us to capture nuance in effects that are due to a similar attribute across media, to 

better examine interaction effects, and to uncover new independent variables. The current 

research draws from his list of six potential media attributes, which includes: 



 75 

interactivity, structure, control, channel, text use, and content. The two media attributes 

examined in the current research, text use and channel, are overviewed next as elements 

of capacity. Following the discussion of capacity, one component of interactivity, 

synchronicity, is overviewed. In sum, drawing from the mix of attributes logic, this 

research examines how two media attributes, capacity and synchronicity, influence the 

strength and form (physical, social, self) of presence. 

A final departure of this research from traditional media capacity theories is in the 

treatment of media selection. In the current research, presence is examined given an 

individual’s prior selection of a particular channel for one-on-one communication. The 

focus in this dissertation is not on media selection based upon message or communication 

requirements as is the case with media richness and social presence theories. Instead, 

media selection is assumed and this investigation examines the relationship of the 

attributes of the selected medium with perceived physical, social, and self presence. In 

sum, the current research is not an addition to, or extension of, other media selection 

theories but does draw from the research findings that come from that tradition. The next 

section outlines hypotheses for the effect of two media attributes, capacity and 

synchronicity, on presence. 

Capacity and Synchronicity 

 Danchak, Walther, and Swan (2001) suggest an integrated model of social 

presence in which the level of intimacy experienced in a communicative interaction is a 

function of both bandwidth and immediacy. Drawing from this model, and also from 

Eveland’s (2003) list of attributes discussed in the previous section, this research 

examines two media attributes: capacity and synchronicity. Bandwidth is captured by the 
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notion of capacity while immediacy is more narrowly examined here in terms of 

synchronous versus asynchronous communication. These two dimensions, or medium 

attributes, concisely capture characteristics that are relevant to perceived presence in a 

communicative interaction. While numerous researchers have studied realism, perceptual 

immersion, screen size, viewpoint, attention, involvement and similar factors as elements 

that influence presence (e.g., Biocca, 1997; Draper et al., 1998; Schubert et al., 2000; 

Witmer, B. G. & Singer, 1998), these characteristics have been examined, and apply most 

accurately to the realm of virtual reality interfaces (Biocca & Levy, 1995; Kim & Biocca, 

1997; Witmer, B. G. & Singer). Specifically, many researchers investigating 

communicative interactions in the workplace have customarily focused on elements of 

capacity while others, often industrial engineers, have regularly examined the detailed 

physical factors that contribute to the presence experienced in a virtual environment. As 

defined previously and described by K. M. Lee (2004), presence for this research is 

focused on the para-authentic, rather than the artificial, characteristics of virtuality. The 

experience of virtual worlds, including their artificial physical objects and environments, 

fall outside the realm of this research. Therefore, the study of the capacity and 

synchronicity of a medium are most applicable to this research, which is focused on 

workplace interactions.  

 Capacity and synchronicity are expected to affect the strength of physical, social, 

and self presence. Six combinations of synchronicity and capacity are examined based on 

three levels of capacity (high, medium, low) and the synchronous or asynchronous 

affordance of a channel. The high, medium, and low levels of capacity coincide with text, 

audio, and audio-visual media, respectively. Figure 2.2 includes the combinations of  
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Figure 2.2: Media Selected for Each Cell of the Research Design 
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capacity and synchronicity examined, and specifies the media that will be examined in 

each category. Hypothesis one is presented next; it examines how synchronicity and 

capacity are related to presence.  

Capacity 

Capacity refers to the number of senses incorporated and cues permitted while 

communicating via a particular medium. Capacity, termed “channel” by Eveland (2003), 

is one of the more traditional and most frequently used ways of describing a medium. For 

example, media richness (Daft & Lengel, 1984) and social presence (Short et al., 1976) 

theories both draw on the number of senses used to define the message carrying capacity 

of a medium. Most research exploring the causes of media effects focuses on the reduced 

capacity of CMC to convey information about communication partners, especially social 

cues, in comparison to face-to-face communication (Tanis & Postmes, 2003). The 

distinction between audio, visual, and audio-visual to describe capacity has also been 

used readily by researchers in cognitive psychology to compare the effects of various 

media (Eveland, 2003). This research, in congruence with most previous theories of 

technology’s effects on communication, uses the term capacity to describe the number 

and range of senses incorporated when using a medium. This research will follow the 

tradition of these definitions and define capacity as the ability of a medium to carry 

multiple cues and incorporate senses.  

 A distinction within capacity is text versus non-text media. The text capability of 

a medium refers to the extent it uses symbols or formal representations of alphanumeric 

characters that require formalized learning to comprehend (Eveland, 2003). The use of 

text in an interaction is an especially important distinction in the study of the effects of 
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CMC in the workplace because text media, such as email and memos, constitute a large 

part of task-related workplace interactions. Capacity will be examined in terms of the use 

of text symbols or non-text media, which includes both audio-only and audio-visual 

media.  

In sum, the capacity is examined at three levels; text only, audio, or audio-visual. 

Capacity is being examined in this research as a factor influencing presence primarily for 

two reasons. First, capacity, in its description of the number of senses incorporated while 

communicating, captures an important attribute of media that influences presence (Tanis 

& Postmes, 2003). Second, by investigating media in terms of capacity, the current 

research is more readily compared with previous findings from studies in the fields of 

presence and media effects, since the effects of reduced capacity have been examined in a 

number of previous investigations (for a synthesis of experimental literature, see Bordia, 

1997).  In addition, employees utilize various communication media in the operation of 

their daily work. The use of particular modes may influence an employee’s perception of 

presence with another in communication and ultimately shape the quality of social 

contact that an employee has with the organization. The capacity of a medium, as 

described above, may influence physical, social, and self presence in a number of ways. 

The next sections overview these possible effects and formal hypotheses are developed so 

that the effect of capacity on presence can be fully examined.  

Capacity and physical co-presence. The number of senses used in a 

communicative interaction can influence participants’ feelings of physical closeness or 

co-presence. More senses are incorporated, and immersion is greater, when the capacity, 

or bandwidth, of a medium is higher (Rice, 1987). For example, an interactive 
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videoconference incorporating visual and auditory senses, utilizes more senses than a 

phone conversation which is purely auditory. One determinant of presence, as described 

by IJsselsteijn and colleagues (2000), is the extent and fidelity of the sensory information 

experienced in the communicative interaction. In their original conception of Social 

Presence Theory, Short et al. (1976) described the importance of the number and fidelity 

of cues, emphasizing the role of nonverbal interaction in creating a sense of presence. For 

example, frequent eye contact and relaxed body posture and limbs are important for 

diminishing perceived distance between a source and receiver (Chilcoat & DeWine, 

1985). This distance can be emotional, psychological, or physical. The number of senses 

used to receive a message can also influence memories and perceptions of an interaction. 

For instance, Van der Molen and Van der Voort (2000) found that capacity, defined as 

the number of senses used, affected memory because media with greater capacity offered 

redundant senses. Specifically, television news was remembered by children (fourth or 

sixth graders) better than print, print with photo, or audio. The authors argue that this is 

due to the dual-coding hypothesis or the extra mnemonic support offered by redundant 

senses used by television (both sight and sound). For this research, it is expected that 

redundant sensory information will increase an individual’s experience of physical co-

presence when interacting. 

In addition to the number of senses used, the type of senses used in an interaction 

will influence physical co-presence. For example, voice is a particularly important sense 

for the experience of presence. People will feel the existence of another human when they 

hear a voice. First, vocal cues, such as loudness, pitch, and speech rate, are used in 

addition to the linguistic cues that are available including word choice, content, and 
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complexity. In addition, the judgment of vocal cues is evolutionarily hard-wired (Cooper 

& Aslin, 1990; Fernald, 1992; Nass & Gong, 2000) so that these verbal cues are usually 

assessed immediately and become more salient and influential in attributions toward 

unknown speakers (Lee, K. M. & Nass, 2001). Jensen, Rarnham, Drucker, and Kellock 

(2000) also described that the voice has special properties that evoke a sense of social 

presence and proclivity to collaborate, even when the voice is synthesized (in Burgoon, 

Bonito, Ramirez, Dunbar, Kam, & Fischer, 2002). Hearing generally plays an important 

role in perception, perhaps strengthening the connection between an individual and the 

environment, and thus enhancing a sense of presence (Schuemie et al., 2001). In addition, 

changes in viewpoint through interactivity with a virtual environment, a very high 

capacity medium, have been found to enhance a spatial presence (Schubert et al., 2000). 

Finally, a number of empirical studies have found a positive relationship between 

vividness (i.e., stereoscopy, field of view, visual realism/detail, auditory cues, tactile 

cues, gaze) and presence (Schuemie et al., 2001). Therefore, as capacity of media 

increases, and voice, vision, and additional senses are incorporated in the interaction, 

perceived physical co-presence will increase. 

In sum, the number and type of senses afforded by a medium are expected to 

influence the perception of physically being near to another person in a communicative 

interaction, or physically co-present. Physical co-presence is related to the number and 

type of sensory input and output channels supported by a particular medium, which is 

captured by capacity. In addition, the redundancy of senses is expected to contribute to 

individuals’ experience of physical co-presence. Therefore, the first part of hypothesis 

one states: 
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H1a.  Medium capacity is positively related to perceived physical co-presence. 

Capacity and social presence. Social presence involves the activation of a 

psycho-social relationship. This social interaction and connection with others, rather than 

physical or spatial closeness, is another important part of presence (Towell, J. & Towell, 

E., 1997). A number of studies have researched the influence of media capacity on social 

presence. Findings have ranged from a positive correlation between the capacity of a 

medium, with lower capacity linked to lower perceived social presence, to a negative one, 

with lower capacity media permitting highly personal interactions and strong perceptions 

of social presence. This section overviews the hypothesis regarding the capacity of a 

medium and perceived social presence for the current research, given a workplace setting 

and the investigation of regular, ongoing interactions among co-workers. 

A number of studies have found a positive relationship between media capacity 

and social presence. The sheer number of cues permitted by higher capacity media is one 

explanation for the effect of capacity on perceived presence; the greater number of cues 

permitted when communicating via a rich channel, it is argued, positively influences 

social presence by allowing multiple means for finding similarities with a communication 

partner. The term homophily describes the degree of perceived similarity between 

attributes of the message source and receiver, including similarity of attitudes and/or 

background (Chilcoat & DeWine, 1985). A greater number of cues provides a range of 

avenues for finding similarities with another in a communicative interaction. For 

example, media that can carry a breadth of cues, including voice intonation, facial 

expression, gaze, and body posture, can offer more possibilities for learning about others 

than do communication media such as email or fax. Alternatively, fewer cues reduce the 
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number opportunities for finding similarities on which to base social connections. 

Theories of social comparison and social categorization generally maintain that 

judgments of similarity to a preferred category or group promote affect and inclusion 

(Deaux, 1996; Festinger, 1956; Turner, 1984; Wolfe et al., 2005). And although 

similarity judgments are complex and multifaceted, including a balance of perceived 

commonalities, differences and the structural alignment among them, feelings of 

similarity are readily accessible and assessments of similarity may be made without 

conscious effort (Markman & Gentner, 2005). In addition, an initial assessment of 

similarity guides attentional resources, which may provide the basis for additional 

similarity findings. Specifically, making a social comparison may make mutual 

information more accessible (Markman & Gentner). 

Therefore media with higher capacity may provide more opportunities for 

homophily and social presence, whereas the reduced cues or low capacity media reduce 

social presence. For example, original media capacity theorists (c.f., Daft & Lengel, 

1984, 1986; Daft et al., 1987; Short et al., 1976; Trevino et al., 1990) argued that media 

with lower capacity, because they carry fewer cues, do not permit presence to the extent 

that richer media can. In support of this argument, an experiment on the effect of 

perspective and presentational medium on subjects’ evaluation of speeches by Street, 

Mulac, and Wiemann (1988) found that the number of cues permitted by a medium 

influenced social evaluations. The authors evaluated whether the presentational medium 

used by a participant (conversation, audio-visual, audio-only, or transcript reading) 

influenced their evaluation of conversational partners. Participants viewed conversational 

partners most favorably and transcript readers viewed their partners least favorably; 
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media with more capacity permitted the opportunity for finding homophily. Warkentin, 

Sayeed, and Hightower (1997) also found that relational links among team members were 

a significant contributor to the effectiveness of information exchange and that face-to-

face team members reported higher levels of satisfaction even though both virtual and 

face-to-face teams exhibited similar levels of communication effectiveness. Higher 

capacity may also permit social influence, which is strengthened by feelings of similarity 

and liking. For example, a study by Pfau and Kang (1993) revealed that mass media 

usage patterns interacted with media type (print, radio, and television media) to affect the 

process of influence; media with more capacity were positively related to social 

influence. Finally, Schuemie et al. (2001) describe a study by Dinh, Walker, and Hodges 

(1999) that tested visual detail and auditory, olfactory, and tactile cues. Dinh et al. found 

significant effects for auditory and tactile cues and found no interactions among the four 

variables, suggesting that the addition of each sensory cue may act in an additive fashion 

to influence social presence. 

In addition to the ability to find similarities, the number of cues provided by 

higher capacity media has been linked to higher perceived social presence through 

ambiguity reduction in person-impression formation (Tanis & Postmes, 2003) and by 

creating better understanding in communication. In terms of person-impression, 

Bailenson, Beal, Loomis, Blascovich, and Turk (2005) describe that one cue, eye gaze, is 

especially helpful to multiple speakers in managing and coordinating a conversation, 

making it more likely that the information is encoded and analyzed. They describe that 

eye gaze works as one of the primary nonverbal cues to regulate conversation and 

functions as a direct proxy for a person’s attention and provides context for ambiguous 
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speech. In addition, the multiple cues that accompany high-capacity media reduce the 

ambiguity of person impression. This is important because ambiguity is negatively 

associated with interpersonal contact, may reduce the intimacy and immediacy of an 

interaction, and thus detract from perceived social presence (Spears & Lea, 1992). For 

example, Bordia (1997) found reduced normative pressure in CMC in comparison to 

face-to-face interactions, indicating that social presence and the resulting social influence 

was not as strong in the computer-mediated condition. In addition, individuals, on 

average, have greater confidence in the accuracy of their impressions of others with 

higher capacity media (Chilcoat & DeWine, 1985; Short et al., 1976). It is argued that 

with higher capacity media affording a greater number of cues, a better understanding of 

a conversation and the social intent of a communication partner is possible. Finally, an 

experiment examining the role of screen size demonstrated that more capacity within the 

same feature, a larger screen size, produced a more pronounced experience of presence 

(Lombard et al., 2000).  

The addition of nonverbal cues, as with FTF or higher capacity media, has also 

been linked to better understanding in a communicative interaction, and better 

understanding facilitates social presence. Researchers have argued that, because of less 

social-emotional interaction in CMC, groups perform worse on tasks requiring socio-

emotional conversation or interdependence than those meeting face-to-face (Bordia, 

1997). Bordia also found that there is poorer comprehension of a discussion in CMC than 

in face-to-face group interactions. In addition, B. G. Witmer and Singer (1998) argue that 

social realism of a virtual environment is a major factor contributing to one’s sense of 

presence. Therefore, when a channel permits for the communication of nonverbal cues, 
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social-emotional meanings are more apparent and social presence should be higher. In 

sum, previous research has found that an increase in the absolute number of cues that are 

available when using high-capacity media is related to higher perceived social presence 

because a higher number of cues (a) increases an individual’s opportunities to gather 

information and find similarities on which to base attraction and (b) reduces ambiguity of 

impressions, both of which increase understanding in communication.  

 In addition to the absolute number of cues permitted by high capacity media, past 

research has also demonstrated that sensory type, or the ability to incorporate particular 

cues in a conversation, is related to an individuals’ experience of social presence. The 

capacity of a medium determines the specific cues permitted during an interaction, which 

influence the ability of an individual to find similarities and perceive social presence 

during communication. For example, particular nonverbal cues, such as frequent eye 

contact, body posture, and limb positioning can indicate social warmth or distance 

(Chilcoat & DeWine, 1985).The extent to which an electronic mode of communication 

allows for the perception of closeness or attraction between participants, social presence 

will be higher (Korzenny, 1978). With pertinent social cues available, communication 

partners may be able to find areas of similarity rather than use stereotypes, which may be 

negative, especially when the stereotype is of a perceived out-group member (Tanis & 

Postmes, 2003). The notion that additional social information about another in a 

computer-mediated interaction can serve as the basis for finding similarities and increase 

liking is also supported by self categorization theory, where similarity often serves as an 

important cue to a shared social category and as the basis for psychological group 

formation (Turner, Hogg, Oakes, Reicher, & Wetherell, 1987). High capacity media are 
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therefore associated with an increase in presence because the particular cues they permit 

facilitate closeness and attraction, a more positive impression of a communication 

partner, and stronger social presence, in turn.  

Findings support the argument that perceptions of closeness and attraction are 

partially dependent upon which particular senses are incorporated when communicating. 

For example, Bailenson et al. (2005) describe that visual gaze conveys a degree of liking 

from the sender to a receiver, and a speaker utilizing high amounts of gaze can increase 

persuasion by “activating liking” through gaze. These authors also describe that a person 

who uses direct eye gaze gains advantage in terms of social influence because eye gaze 

functions on an emotive level, causing arousal and perceptions of immediacy. In addition, 

interpersonal attraction, as indicated by physical attractiveness, is more dependent on 

visual cues than is homophily (Chilcoat & DeWine, 1985). Visual cues, such as facial 

expressions, hand gestures, and body language are especially important for creating a 

social connection (Brittan, 1992) and even simple visual virtual images, such as an 

uncomplicated face on an avatar, influence people’s social judgments (Nowak, 2004). 

Bailenson et al. also argued that “looking directly into the eyes of another person is one 

of the most potent nonverbal signals humans possess” (2005, p. 511). In an empirical 

investigation of presence, Gueguen and Jacob (2002) found that subjects were more 

likely to agree to an email request to complete a survey when a digital photograph was 

included in the email; this effect was stronger for photographs of females than it was for 

males. In addition, Bailenson et al. (2005) found that eye gaze during an immersive 

collaborative virtual environment meeting of people represented by avatars influenced the 

degree to which female subjects were persuaded. In addition, their study found that 
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socially improper eye gaze (continually directed at an individual even when another was 

speaking) lowered social presence. Increases in interactivity and vividness have also been 

associated with increased feelings of presence when subjects worked with commercial 

web sites (Coyle & Thorson, 2001). For example, Huijnen, IJsselsteijn, Markopoulos, 

and de Ruyter (2004) found that as more visual information (full video versus sketchy or 

no visualization) was presented to remote individuals in a group, social presence 

increased and a single viewer increasingly identified with the group and felt more 

accepted by the group. Finally, in an experiment of deception detection, Carlson and 

George (2004) found that subjects believed they were much better able to detect 

deception from another when using rich media, arguably because the social elements of 

deception were more evident with stronger social presence. These findings suggest that 

using more rich communication technologies did in fact affect social presence. Therefore, 

media that provide access to senses that are basic to human communication, such as voice 

or gaze, are more likely to facilitate an individual’s experience of perceived social 

presence. In sum, high capacity media, because they permit more cues and cues that are 

more socially relevant, have been shown to be positively related to social presence.  

Despite the apparent accumulation of evidence that media capacity is positively 

related to social presence, a number of studies have also found evidence to the contrary. 

Specifically, some findings indicate that the ability of media to carry multiple 

communicative cues, or that use many senses, are not related to an individual’s ability to 

experience social presence with another person in a communicative interaction. These 

studies are particularly interesting in that they are counterintuitive, for media capacity 

theorists, and contradict previous findings of capacity and social presence researchers. 
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For example, in his synthesis of the CMC-groups literature, Bordia (1997) did not find 

support for the general proposition that understanding or comprehension of a partner in a 

computer-mediated interaction is poorer than in a face-to-face interaction. In a study of 

presence in video communications, Muhlback, Bocker, and Prussog (1995) found, 

counter to their hypotheses, no difference in presence due to changes in eye contact or 

stereoscopy.  

Another experiment conducted by Chilcoat and DeWine (1985) examined 

attraction and homophily with a leader. This study also found that interpersonal 

homophily was higher in an audio-only condition than in an audio-visual one. Subjects in 

the audio-only condition rated the leader (a male) higher on physical and social attraction 

and on attitude homophily than subjects who viewed on a small screen or participated in 

a face-to-face setting—demonstrating that perceptions of dissimilarity can cause the 

message receiver to be more critical of a source and have less affinity for the person. 

These findings imply that a lack of visual cues may prevent a receiver from finding 

differences or becoming critical of unattractive qualities (e.g., the speaker was sweating 

profusely) of the message sender. Thus, higher capacity media may allow message 

participants to perceive differences or unattractive qualities as well as similarities and 

features for attraction. The authors concluded that when the exchange is not social, or 

when a speaker displays negative nonverbal cues, audio-only media may be superior to 

high-capacity media.  

Evidence also supports the idea that tasks that do not require social interaction, 

negotiation, or interdependence may be performed more efficiently by computer-

mediated groups than by those working face-to-face (Bordia, 1997). Another experiment 
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examining the effects of a medium on recall and inference-making found that the medium 

of presentation (television or written text) had little effect on the recall of information or 

on subjects’ willingness to make inferences (Wicks & Drew, 1991). In addition, results of 

a study by J. Towell and E. Towell (1997) indicated that most (69%) users in a text-

based, networked virtual environment felt a sense of presence. And while the authors 

described presence as “connected” and a feeling of “being there”, which implies both 

physical and social presence, the subjects clearly did experience a form of presence in a 

text-only environment. 

In addition to contradictory findings, a number of authors have drawn from 

theoretical realms other than media capacity to explain users’ experiences with low-

capacity media. For example, Walther (1992) observed that, absent social cues, 

participants in computer-mediated groups rely more heavily on the message text to satisfy 

emotional and identity needs. For example, email, traditionally a text-only 

communication medium, can be modified and used to socially connect by employing 

emoticons or other graphic accents, which increase its ability to carry social cues (Krohn, 

2004; Utz, 2000; Witmer, D. F., 1997). Graphic accents describe emotional, artistic, and 

directional devices that are used to give emphasis to text-based CMC and add 

expressiveness and emotion (Witmer, D. F). One study found that emoticons (primarily 

the “smiley”), capitalization (BOTH games), the use of quotes (play “live” chess), and 

explanations in brackets ([chuckle, haha]) were used as an expression of feeling to confer 

a particular degree of commitment to a chess Usenet news group (Aycock, 1995). Utz 

also found that MUD users who used emoticons specific to their MUD made more 

friendships. Social presence in computer-mediated interactions may be evident, in part, 
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based on the number and type of emoticons used in communication. These text-based 

conventions are used to add emotional nuance to messages that might otherwise be 

difficult to interpret (Aycock).  

Some theorists have also argued that low capacity, text-only media can support 

social interaction, even very personal interaction. Specifically, Walther (1996, 1997) 

argued that when individuals are engaged in communication via low-capacity media, they 

engage in processes of optimized self-presentation and overattribution of others. Optimal 

self-presentation involves an individual selectively presenting facets of him or herself in 

order to construct a particular image and to be perceived in particular way by another. 

Overattribution refers to the idealization of others in an interaction and using one’s 

imagination regarding how they might be or appear. These can lead to what Walther 

(1996) termed “hyperpersonal interactions,” or communication that is very intimate and 

constructed largely because there are limited offline cues. An individual’s sense of 

presence in this case is strengthened by the absence of cues because it allows them to use 

their imagination and fill narrative gaps. In a meta-analysis, Walther, Anderson, and Park 

(1994) found that when communication was unrestricted with respect to the opportunity 

to exchange messages, a greater proportion of the messages were socially-oriented, rather 

than task-oriented in the time-restricted condition. The authors contend that this supports 

arguments of the social information processing model (Walther, 1992), which asserts 

communicators using any medium experience similar needs for uncertainty reduction and 

affinity. CMC users will adapt their linguistic and text behaviors to develop relational 

communication. Jacobson (2001) also describes that text-based interfaces for creating 

virtual worlds can induce a strong sense of presence, even more than the traditional 
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virtual reality systems that utilize a number of senses (visual, haptic, audio). Jacobson 

argues that narrow-bandwidth communication media (i.e., text only) require participants 

to cope with absent or attenuated cues by engaging their interpretive faculties. When cues 

usually available in face-to-face interactions are attenuated or absent, as with low-

capacity media, individuals will construe images of themselves and their communication 

partner. Jacobson contends that when a partner in a text-only communication is unknown, 

presence is enhanced due to optimized self-presentation and over-attribution. However, 

when the partner becomes known, presence is decreased, especially if there is a 

discrepancy between the previously imagined and actual world. Importantly, when 

participants know one another prior to any online interaction, presence is enhanced. 

Jacobson argues that these participants are using the text-based communication as a 

medium for interaction rather than as a representation of an imagined world.  

The negative findings regarding the influence of low capacity on social presence 

are less applicable to the current investigation than to other presence investigations for 

two primary reasons. First, the current research does agree that for social purposes, 

individuals can and will modify a low capacity medium to carry social cues even if it is 

not is intended to be a high capacity medium; however, despite the use of these social 

conventions in low capacity media, they will not rival or replace the authentic social 

contact that accompanies higher capacity media and face-to-face interactions. The 

importance of social context through use of specific senses is aptly described by one 

author, who illustrate that humor has different effects when presented in text form for all 

to read versus orally presented to others, even when both occur in a physically co-present 

group meeting (Johnson, 2004). He described that at a meeting of many people, text jokes 
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and quips were entered by participants and scrolled on a screen for all participants to 

view, which produced personal smiles and text responses by many. In contrast, when 

people were orally interacting, jokes and comments were fewer in number but produced 

outright laughter and shifted the mood of the entire room. This may be because laughter 

is a uniquely social experience that requires not just the physical presence of others, but 

interaction with those others as well (Johnson). Biologically, we may laugh as a social 

response to in-person, interaction with others, which can alter the atmosphere in a way 

that does not occur online. While this is one example, it highlights the importance of 

particular cues for social interaction. And, despite the use of social components in text 

communication, it cannot substitute for these missing cues. Therefore, although users can 

and do infuse social elements to CMC, social presence is still not expected to be as high 

as with high capacity media, which incorporate important senses such as voice and 

vision. 

A second reason that the negative findings of capacity’s influence on social 

presence do not apply to the current investigation is that a number of previous studies 

have focused on first encounters of individuals who have no prior information or 

background knowledge of one another. The negative capacity-presence relationships 

found may not hold true for most communicative interactions in the workplace because 

previous investigations have primarily examined zero-history relationships. The 

relationship between capacity and social presence is affected by the relationship history 

of the individuals communicating because this prior knowledge affects the way 

imagination can operate to create presence. Specifically, prior knowledge of, and a 

relationship with, a partner in communication reduces the effect of persona creation and 
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role playing that serve as the basis of strong social presence in the hyperpersonal model; 

the role of imagination in creating an image of the other is minimized (Jacobson, 2001). 

The focus on zero-history encounters overemphasizes the role of imagination and 

interpretation for most workplace communication. The current investigation addresses 

task-related communication in the workplace, where interaction among workers is regular 

and ongoing, and a communication partner is often already familiar. This type of 

workplace communication is the most prevalent communication in the workplace 

(Whittaker et al., 1994) and is therefore highly relevant. When communication partners 

have prior knowledge of one another, social presence is less likely to be heightened, 

creating hyperpersonal communication, since the ability to use one’s imagination is 

reduced (Jacobson, 2002; Walther, 1996, 1997). 

In sum, there are two primary reasons that capacity is positively related to social 

presence in the current investigation. First, although individuals do exercise their ability 

to modify message content of lean media to include social cues, the lack of use of some 

senses still creates a void for creating social presence. More cues and the use of more 

senses will contribute to social presence. Second, the use of interpretive faculties by 

participants, as hypothesized by the hyperpersonal school of thought, is reduced in 

ongoing workplace communication due co-workers’ prior knowledge of and 

engagements with one another. Therefore, for the current research, Hypothesis 1b states: 

H1b.  Medium capacity is positively related to perceived social presence. 

Capacity and self presence. Self presence encompasses the perception of presence 

as an awareness of self identity. Research findings relating to a perception of self in CMC 

are scant; however, findings do indicate that the experience of one’s self is different for 
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computer versus face-to-face interactions. For example, research on the differentiation 

between public and private self-awareness found that computer users had higher levels of 

private self-awareness and lower levels public self-awareness relative to face-to-face 

participants (Matheson & Zanna, 1988). In addition, the ability to control one’s own 

movement and create viewpoint changes has been found to enhance spatial presence 

indicating that control of one’s ‘self’, in the form of an avatar, in a virtual world is related 

to presence (Schubert et al., 2000). In addition, self-transformation has been described as 

a possible consequence of immersion in and connection with characters in mediated 

experiences or narrative worlds (Biocca; 1997; Green et al., 2004). Therefore, media 

attributes such as capacity are expected to be related to self presence. 

 One argument is that medium capacity is negatively related to self presence 

because the overabundance of cues that accompany high capacity media distracts a user 

from focusing on him or herself. Instead, the additional cues draw attentional resources to 

the medium itself and to the other participants in the interaction, since more information 

about them is available. With higher capacity media, such as a videoconference with 

GDSS that involves text, auditory, and visual senses, attention is diverted toward the 

medium. In contrast, the ability to reflect on one’s own role and to focus on one’s self 

when communicating with low capacity media implies that experienced self presence can 

be high. In addition, high capacity media provide more cues and input regarding a 

communication partner and may therefore detract from a self-focus. For example, in a 

videoconference the visual input of another person provides stimulation and interest in 

that communication partner that may distract from thinking about one’s self. In sum, an 

individual using a high capacity medium may be distracted by the cues and the medium 
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itself or may shift focus to a communication partner because more information is 

available; therefore, with lower capacity media, one has the opportunity to experience 

one’s self more. 

 Although these arguments are logical and plausible, there is not yet empirical 

research to support them. This is due in part to the paucity of research on self presence, 

and due in part to a more prominent argument drawn from social psychological research. 

Specifically, the social facilitation framework can be used to explain how the capacity of 

a medium may be related to self presence (Aiello & Svec, 1993). By heightening one’s 

experience of being observed and feeling monitored, media with high capacity may 

increase self presence. Social monitoring can facilitate improved performance, but can 

also make one more self-aware and self-conscious. For example, during a 

videoconference we are aware of the ability of the other(s) taking part in the 

communication to see and monitor our gestures, expressions, and behaviors. In a 

comparison of two-way video versus text-only application sharing, Bradner and Mark 

(2001) found that the effect of both visual and text observation (and knowledge regarding 

observation) was to reduce performance due to mental resources being allocated to 

impression management and the distraction of being observed. In a follow-up experiment 

Bradner and Mark also found that the presence of another person was experienced in both 

one-way (participant was observed but received no visual feedback about being 

observed) and two-way video. These findings indicate that knowledge one is being 

observed is enough to produce the effects of distraction and social monitoring and that 

noticeable observation may have more effect. Similarly, Rickenberg and Reeves (2000) 

reported that subjects in their experiment felt more anxious when electronic characters on 
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the screen closely monitored their website work, versus an idle character or no character. 

Finally, Joinson (2004) did a study examining how interpersonal risk and self-esteem 

affected a choice of computer-mediated versus face-to-face communication. Interestingly, 

low self-esteem users preferred the relative anonymity of email while those with high 

self-esteem preferred face-to-face interactions. In addition, when there was a high 

probability of rejection, all users preferred email over face-to-face interactions. Joinson’s 

findings imply that an individual’s self awareness is heightened when higher capacity 

media are used. Despite viable arguments to the contrary, the findings to date support the 

notion that higher capacity is associated with more self-monitoring, and arguably more 

self presence. Therefore, when interacting with high-capacity media, an individual is 

more likely to self monitor and experience higher self presence. The third part of 

Hypothesis 1 states that: 

 H1c.  Medium capacity is positively related to perceived self presence.  

 One important note at this juncture is that the high self-presence that accompanies 

higher capacity media does not necessarily have a positive impact on task-related 

outcomes, and may in fact be related to evaluation apprehension and poor performance as 

it was in a number of the studies described above. 

Synchronicity 

 In addition to the influence of media capacity on perceived presence, media 

synchronicity may also shape communicative interactions. Synchronicity is an attribute 

of a medium that refers to its ability to support in-time communication and can be 

defined as whether a message exchange occurs in real-time or is delayed (Burgoon et al., 

2002). Carlson and George (2004) define synchronicity as the ability of a medium to 
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create the sense that all participants are concurrently engaged in the communication 

event. They also describe that the three media attributes most directly related to 

synchronicity are the speed of interaction, rehearsability, and reprocessability (Carlson & 

George). The speed of interaction refers to the amount of time delay between the time 

information is sent and the time it is received. Media with perceptible delays (ranging 

from a few minutes for faxes to a few days in written letters) are asynchronous media, 

while media with immediate information exchange (such as a telephone conversation) are 

called synchronous. The second attribute of synchronicity is rehearsability, which 

represents the availability of time during an ongoing interaction for participants to 

analyze information and adapt their message. In addition, rehearsal activities should be 

non-obvious to other participants and not interrupt the ongoing flow of communication. 

Finally, reprocessability describes the ability of media to permanently store information 

(electronic or otherwise), which allows participants to review and analyze the material 

more than once and at subsequent points in time. 

 The importance of synchronicity to a communicative interaction is derived from 

the fact that it is an intrinsic property of face-to-face interaction. In fact, synchronicity in 

communication may influence interactions as much as media capacity and the existence 

or absence of certain cues (Nowak et al., 2005; Walther, 1996). Dennis and Valacich 

(1999), in a re-conceptualization of media richness to a theory of media synchronicity, 

describe that the immediacy of feedback is important to improving understanding in 

communication because “it enables mid-course corrections in message transmission so 

that any misleading elements in the message as sent can be quickly corrected” (p. 7). 

Similarly, Carlson and George (2004) describe that media with high degrees of 
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synchronicity, such as face-to-face meetings, offer participants the opportunity to 

communicate in real time, immediately observe the reactions and responses of others, and 

easily determine whether co-participants are fully engaged in the conversation. Thus 

synchronicity plays an important role in effective communication in the workplace. 

Despite its importance in communicative interactions, relatively few CMC studies have 

directly examined the effects of synchrony (Nowak et al., 2005). However, due to its 

influential role in workplace interactions, some researchers have begun to more 

systematically address the role of synchronous communication in the workplace.  

 Media richness theory originally addressed the importance of synchronous 

communication by including immediacy of feedback as one of the four components 

determining medium richness. In media richness theory, immediacy of feedback relates 

to the extent to which a medium enables users to give rapid feedback on communications 

received and is the ability of a medium to support rapid (same-time if synchronous), bi-

directional communication (Daft & Lengel, 1986). Daft and colleagues (1987) even 

argued that delayed feedback of asynchronous media dampens communicators’ ability to 

understand complex ideas and interact successfully. In their theory of media 

synchronicity, Dennis and Valacich (1999) described media synchronicity as “the extent 

to which individuals work together on the same activity at the same time” (p. 5). In 

addition, synchrony in communicative interactions may be important to individuals’ and 

groups’ experience of rhythms and time as they become entrained, or synchronized, by an 

external pacer such as the structure of workplace technologies, including communication 

technologies (Ballard & Seibold, 2003, 2004a, 2004b). Finally, Walther, et al. (2005) 
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described the importance of synchronicity, or real time rather than delayed exchange, as a 

structural component of interactivity in communicative interaction. 

 The use of synchronous or asynchronous communication media may influence 

presence through its effect on an individual’s perceptions of delay, punctuality, pace, 

urgency, and/or flexibility (Ballard & Seibold, 2004a, 2004b). For example, Ballard and 

Seibold’s (2000) investigation into work-group members’ perceptions of time revealed 

that groups differ in theoretically meaningful ways with respect to time orientation and 

that communication patterns may be a contributing factor to these differences. Other 

recent empirical studies of CMC have also examined the importance of time and 

synchrony in workplace interactions. For example, Nowak et al. (2005) examined the 

effects of synchronicity and the number of cues afforded by a medium on involvement in 

communication and found a significant influence of synchronicity. In addition, 

synchronous and asynchronous text communication have been compared (see for review 

Olson, J. S., Teasley, Covi, & Olson, J. M., 2002), and asynchronous text collaboration 

(such as threaded text) has also been compared to face-to-face meetings for classroom 

learning (Arbaugh, 2000).  

 Synchronicity is examined in the current research because it is expected to have 

an important influence on presence for two primary reasons. First, time, and a shared 

sense of time, has been described as one major element of intimate experience (Register 

& Henley, 1992) and may contribute to a sense of shared rhythm and entrainment in a 

working group (Ballard & Seibold, 2004a, 2004b). For example, Burgoon et al. (2002) 

describe that, in the interpersonal realm, synchronicity is an important part of 

interdependent and interactive communication, which influences participants’ degree of 



 101 

emotional, cognitive, and behavioral engagement in an interaction. Second, same-time 

exchange supports clarity and understanding in communication because participants are 

able to elicit feedback, provide acknowledgement cues and generally clarify as needed. 

Specifically, an essential element required for fulfilling communication goals is the 

ability of communicators to coordinate content and realize some level of common 

understanding, which may be accomplished more easily with synchronous 

communication (Nowak et al., 2005). For example, Dennis and Valacich (1999) argued 

that “more immediate feedback can have significant benefits in improving the speed and 

accuracy of conversation” (p. 7) and DeLuca and Valacich (2005) found empirical 

support for media synchronicity theory and the importance of synchronicity for 

convergence or the development of shared meaning. In addition, some researchers have 

argued that delayed communicative feedback hinders communicators’ ability to interact 

successfully and fully understand complex ideas (Daft et al., 1987) and that asynchronous 

media may also cause difficulty with turn-taking and coherence (Clark & Brennan, 1991).  

 Some researchers have countered the above arguments, maintaining that 

communicators will utilize the structural features available, modify their communication 

strategies, and use alternative techniques in order to convey information, coordinate 

communication, and reach a common level of understanding while using asynchronous 

systems (Clark & Brennan, 1991). In fact, Walther (1992, 1996) argued that interactions 

mediated by cue-lean media, such as text-based, asynchronous media, can be more 

engaging than face-to-face interactions and may even lead to hyperpersonal interactions. 

This is because, lacking cues, a communication partner finds the sender to be similar in 

the absence of disconfirming information. Similarly, when messages are temporally-
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independent, an individual is better able to control the information that a communication 

partner receives through message revision. Specifically, asynchronous media may 

provide affordances that face-to-face communication cannot, such as revising a message 

prior to sending it, storing and archiving interaction content, and overcoming temporal 

and/or geographic constraints (Nowak et al., 2005). These affordances allow individuals 

to ensure phrasing and content are as intended, to retrieve information for reference and 

provide archives to others who were not part of the interaction. For example, in a meta-

analytical study of distance education Zhao, Lei, Yan, and Tan (2005) found that there 

were no significant difference in outcomes between distance education and face-to-face 

education; although there was great variation in effectiveness between studies. Walther et 

al. (2005) also described that, while synchronous interaction is appealing, asynchronous 

technologies have a valuable place in support groups such as the cancer support groups 

they examined. They argued that the manner in which online message storage systems 

archive messages for browsing and arrange postings by topical “thread” do not diminish 

the level of emotion or perceived reality of the shared experiences of patients. In sum, 

although asynchronous media have often been touted as “lean” and incapable of 

supporting meaningful interaction, the current research available neither definitively 

confirms nor refutes this conclusion. 

 The current investigation will explore the effect of synchronous versus 

asynchronous media on the three forms of presence and is expected to contribute to the 

field’s knowledge of synchrony in communication. Given the focus of the current study 

on task-oriented communication between coworkers, synchronicity is defined as the 

ability of an individual to interact, in real-time, with a communication partner 
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(coworker). Asynchronous communication, then, is a communication exchange with a 

coworker that is not carried out at the same time. Based on the above discussion, the 

hypotheses presented next include propositions regarding the influence of media 

synchronicity in task-oriented, work-place communication. Physical co-presence, social 

presence, and self presence are expected to be influenced differently by the use of 

synchronous versus asynchronous media. 

 Synchronicity and physical co-presence. The synchronous nature of a medium is 

expected to affect perceived physical co-presence. Asynchronous communication media 

are often employed when the sender and receiver are not physically proximate and, 

although the amount of delay involved in asynchronous communication has generally 

decreased, the effect of even a just few seconds can have a profound effect (Carlson & 

George, 2004). The relationship of medium synchronicity to physical co-presence is 

based in the concept of time in a physically-oriented communicative interaction. For 

example, Walther et al. (2005) describe that interactivity in communication includes 

structural principles, including those of synchronicity and physical proximity. Due to the 

disjoint of time in the communicative interaction, it is difficult for an individual not to 

experience a disjoint in place as well. The time delay that occurs from the moment one 

inputs a communicative message, whether seconds or days, until the time of response 

creates a separation between a message sent and an awareness of its effect. For example, 

in a discussion of ways to improve the operation of remote-controlled robots, DeGaspari 

(2001) described that time lag contributes to a breakdown in an operator’s sense of 

control. Even a four-second lag can cause a breakdown in operators’ perceptions that 

their actions are having any effect. In sum, when communication is asynchronous, a 
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disconnection between place and time occurs, and the experience of being physically co-

present will be lower than when a medium permits synchronous interaction.  

H1d.  Synchronous media are associated with higher perceived physical co- 

 presence than are asynchronous media. 

 Synchronicity and social presence. Synchronicity is also expected to be related to 

perceived social presence. As outlined previously, a number of researchers have argued 

that communication mediated by asynchronous and cue-lean media can be socially 

engaging, and may even permit the revelation of very personal information and the 

formation of close ties relative to a face-to-face engagement (Jacobson, 2002; Walther, 

1996). The synchrony of a medium may influence mediated interactions by allowing an 

individual to control the information received by a communication partner through 

revision of content. In addition, as discussed previously, people adapt their 

communication behaviors to meet their interaction needs and social goals (Postmes et al., 

2000; Walther, 1996). 

 In contrast, other researchers have argued that because humans are social, 

interactive beings, real-time communicative interactions facilitate an experience of 

greater social connection with their partners (Daft & Lengel, 1984, 1986; Daft et al., 

1987; Short et al., 1976; Trevino et al., 1990). These authors argue that the ability to 

respond, clarify meaning, interact, and provide and receive communicative cues at the 

same time is important for establishing meaning, discerning information, and building 

trust and connections. Carlson and George (2004) also described that individuals 

attempting to detect deception may have been best able to interpret small pauses and 

hesitations in an interaction when using synchronous media. These capabilities of 
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synchronous media may allow one individual to better know and trust another, increasing 

the ability to categorize another as “similar” and increase social presence.  

 Synchronicity can also contribute to an individual’s feelings of social connection 

and shared meaning due to higher social presence. For example, Nowak et al. (2005) 

found that people using synchronous media reported increased social attraction to their 

partner, and reported higher levels of self-involvement and certainty. In addition, in their 

theory of media synchronicity, Dennis and Valacich (1999) described that synchronicity 

in communication is critical to the process of convergence, or the development of shared 

meaning for information. They argue that synchronicity is critical when participants must 

understand each other’s views (and less critical for simple conveyance of information). 

And in their study of deception conduct and detection, Carlson and George (2004) also 

described that deceivers (all) and receivers (in high co-participant scenarios) felt they 

were better able to carry out their respective deception or detection task when using 

media with higher levels of synchronicity. Finally, in outlining a model for social 

navigation in virtual reality, Riedl (2001) described that synchronicity and social 

presence during an interaction each has a direct effect on the perceived cognitive costs of 

navigational tasks, indicating that the two are theoretically linked. 

 These findings imply that although the importance of synchrony in 

communication is complex, it is clearly an important factor in socially-based interactions. 

Therefore, although the arguments of Walther’s hyperpersonal model (1996) may hold 

true in some instances, these effects have focused on capacity and are not expected to 

universally hold true for medium synchronicity as well. In addition, the hyperpersonal 

relationships described by Walther are not expected to be as common in the current 
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setting because the investigation of task-based interactions with a coworker minimizes 

the amount an individual can make use of imagination regarding a communication 

partner and reduces the use of image creation. In sum, synchrony in a communicative 

interaction is expected to help participants develop shared meaning, be more certain 

about their social judgments, find similarities, and strengthen social presence, in turn.  

 H1e.  Synchronous media are associated with higher perceived social presence  

than are asynchronous media. 

 Synchronicity and self presence. Self presence describes one’s awareness and 

experience of one’s own genuine self during a communicative interaction. Synchronicity 

is expected to be related to self presence through two processes. First, the allocation of 

attention can lead to lower perceived self presence when communication is synchronous 

than when it is asynchronous. Specifically, when one uses synchronous media, attention 

to the interaction and the partner in communication is required to maintain the flow of an 

in-time interaction. This concept is linked to what Carlson and George (2004) described 

as the rehearsability component of synchronicity. Rehearsability represents the 

availability of time during an ongoing interaction for participants to analyze information 

and adapt their message and delivery to their perceived advantage; these activities should 

be undetectable to others and should not interrupt the ongoing flow of an interaction. 

Clearly, the speed of interaction afforded by a particular medium is related to 

rehearsability; increasing interaction speed, or synchronicity, leads to decreasing 

opportunities for rehearsal (Carlson and George). When an interaction is synchronous an 

individual has less time to focus on personal factors because an external focus on a 

communication partner and the interaction is required to maintain flow. In contrast, an 
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asynchronous interaction allows an individual’s attention to become inwardly or self 

focused.  

 A second process, image management, may influence self presence in a 

communicative interaction as well. Specifically, the ability to revisit and revise 

asynchronous communication provides an individual with the opportunity to impression 

manage. Asynchronous interactions provide one with the time and ability to carefully 

provide information that projects a particular image and this creates a focus inward for 

the individual constructing a message. Again, rehearsability, as described by Carlson and 

George (2004), outlines that, given the additional time afforded by synchronous media, 

an individual can review and alter responses, possibly to manage an image and maintain a 

particular “social face.” 

 H1f. Synchronous media are associated with lower perceived self presence than  

are asynchronous media. 

 Table 2.1 summarizes the six hypothesized relationships. Note that face-to-face 

interaction is included as the standard against which other conditions are measured. 

Interaction Effect of Capacity and Synchronicity 

In addition to the main effects of the two media attributes on presence, an interaction 

effect is expected and will be examined as well. In addition to their main effects, the 

variables capacity and synchronicity are expected to have a combined effect on the three 

forms of presence and are expected to interact in a way that is not additive or 

transformable (Box et al., 1978). For example, capacity may have more influence on 

social presence when a medium is synchronous than when it is asynchronous. Thus, the 

relationship of capacity to social presence would differ depending upon the synchronicity 



 108 

Table 2.1 Hypothesis 1: The Relationship of Media Attributes to Presence 

Capacity���� Presence Relationship Effect 

 
H1a 

Capacity� Physical Co-Presence 
capacity is positively related to  

physical co-presence 

 
H1b 

Capacity� Social Presence 
capacity positively related to  

social presence 

 
H1c 

 
Capacity� Self Presence 
 

capacity is positively related to  

self presence 

Synchronicity���� Presence Relationship Effect 

 
H1d 

Synchronicity� Physical Co-Presence 
synchronicity is positively related to 

physical co-presence 

 
H1e 

Synchronicity� Social Presence 
synchronicity is positively related to 

social presence 

 
H1f 

 
Synchronicity� Self Presence 
 

synchronicity is negatively related to  

self presence 

Note: face-to-face communication is used as a point of comparison for the six media 
used in this study. 
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of the medium. Although these capacity and synchronicity have been studied extensively 

as separate effects, their interaction effect on perceived presence has not previously been 

investigated. Therefore, in addition to the main effects of capacity and synchronicity on 

presence, their interaction effect will be explored as a research question in the current 

investigation.  

RQ2. How do media capacity and synchronicity interact to affect perceived  

physical, social, and self presence? 

CONTROLS ON THE MEDIA ATTRIBUTES - PRESENCE RELATIONSHIP 

 

A number of the contradictory findings regarding the relationship of media 

attributes to perceived presence may be a result of the fact that some studies have not 

controlled for important factors that can influence this relationship. The current 

investigation includes a number of variables that are expected to influence presence 

directly and are treated as controls in the investigation of the effects of media attributes 

on presence. First, a number of demographic factors have been used consistently in 

empirical research as covariates (Fowler, 1995) and may also directly affect the three 

forms of perceived presence. Some of these factors, such as gender, have been shown by 

previous research to have an influence on perceived presence in communicative 

interactions (Arbaugh, 2000). The demographics investigated here include gender, age, 

first language, job type, socioeconomic status (education and income levels), and years of 

work. The possible effects of these demographics, and the need to control for their 

influence, are discussed in the next section. Hypotheses regarding the effect of these 

demographic factors on presence are presented as Hypotheses 2a-2g.  
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In addition, a number of factors related to communication technology may also 

influence individuals’ perceived presence. Channel Expansion Theory (CET) is outlined 

and employed to describe how experience and learning with a particular technology, or 

with a particular communication partner, can directly impact perceived presence. In 

addition, the Technology Assessment Model (TAM) is used to help explain how 

technology-related factors, including perceived ease of use and perceived reliability of a 

medium, may influence presence. These four factors: a) experience with a medium, b) 

experience with a partner, c) perceived ease of use of a medium, and d) perceived 

reliability of a medium, and their direct influence on presence, are described in detail. 

The discussion of these four factors follows the discussion and hypotheses related to the 

demographic covariate factors.  

Influence of Demographic Factors on Perceived Presence 

 Drawn in part from a list of common covariates (Fowler, 1995), seven 

demographic variables are examined for their effect on presence. Hypotheses are 

presented regarding the effect of these variables even though these effects will be 

controlled in the analysis. Hypotheses are presented for gender, age, years of work, first 

language, socioeconomic status – education and income, and job type. Currently there are 

not theoretical grounds or empirical findings to support a distinction of the effects of 

these demographic variables on each sub-construct of presence; therefore the hypotheses 

predicted the relationships of the demographics to presence at the general construct level 

rather than the sub-construct level1. The arguments for the effect of these demographic 

variables are presented next as Hypothesis 2. 

                                                 
1 Analyses will however be performed at the sub-construct levels of presence. 
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Gender 

Study of the effects of gender in CMC and Internet-based communication is a 

relatively new research stream; however, there is both anecdotal and theoretical evidence 

that suggests that men and women conceptualize and use CMC differently (Arbaugh, 

2000). Gender has been shown to be related to an individual’s perceived presence. In 

CMC, certain language features potentially serve as linguistic gender markers, including 

aesthetic quality and emotional expressiveness. In addition, feminine discourse tends to 

include adjectives and adverbs to qualify dialogue, while active verbs without qualifiers 

suggest masculine language (Witmer, D. F. & Katzman, 1997). For example, some prior 

researchers have argued that men see cyberspace and Internet-based education as a way 

to provide education to the masses more quickly and at less cost. This research suggests 

that men also communicate via CMC in a competitive mode, either elevating their own 

status or lowering that of others (Arbaugh). On the other hand, it has been suggested that 

women see cyberspace as a means of developing increased collaboration and support 

networks for increasing learning and communication for an entire group (Arbaugh; Gefen 

& Straub, 1997). There is some empirical evidence to support these claims. For example, 

in one CMC venue, online learning, initial evidence suggests that women may participate 

more in class discussions due in part to their being shut out of traditional classroom 

discussions more often than men (Althaus, 1997). Arbaugh (1998) also found that women 

had consistently higher participation in class discussions than men in an asynchronous 

Internet-based MBA course. In another study of a collaborative virtual environment by 

Bailson, Beall, Loomis, Blascovich, and Turk (2005), women agreed with a persuasive 

message more when gaze was directed at them continuously than when it was not 
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directed at them when they were speaking, or not directed at them at all. This may 

indicate that social influences have more impact on women during mediated interactions. 

D. F. Witmer and Katzman (1997) also found that women use more graphic accents in 

their email, possibly implying more social content and the expression of emotion. Finally, 

in a direct examination of presence and gender, Gefen and Straub (1997) found that 

female knowledge workers tended to perceive higher social presence and usefulness for 

electronic communication than did men. These initial findings suggest that females will 

generally experience a higher level of overall presence than men.   

 However, contradictory findings regarding women’s social involvement in CMC 

and perceived presence also exist. For example, contrary to expectations, D. F. Witmer 

and Katzman (1997) found that women, not men, tended to challenge and flame more 

then men in their study, possibly due to the status-leveling effect of CMC. In addition, in 

an examination of the role of empathy in creating perceived presence, Nicovich, Boller, 

and Cornwell (2005) found that while men and women did experience presence 

differently, they did not differ in strength of presence. Specifically, men engaged in 

presence by interacting in the virtual environment while women engaged in presence by 

watching the same virtual environment. Both men and women did use empathetic ability 

to engage in an environment and experience presence. And although women were more 

empathetic than men, they did not experience higher levels of presence than men. In 

addition, men were much more affected than women by the interactivity of an interface. 

In sum, the research relating gender to one’s experience of perceived presence shows a 

number of null results or contradictory findings to the supposition that women, because 

they are more social and empathetic, will experience stronger presence. While these 
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findings present some question as to the effect of gender on presence, most research has 

indicated that females will experience higher presence than males.  

H2a.  Females will experience higher perceived presence than males. 

Age 

Age is expected to be negatively related to presence because younger workers 

have grown up in the information age. Their experience and comfort with new media and 

mediated experiences generally may contribute to their perceived presence while using 

CMC (Carlson & Zmud, 1999). Younger employees, because of their immersion in 

technology, may also find CMC to be easier to use and more useful (Davis, 1989). In 

contrast, many older workers, even if they have experience with the information 

technologies examined, have not been raised in the electronic age of continuous 

connection to others via electronic media. Therefore Hypothesis 2b argues that younger 

employees will have higher perceived presence.  

H2b.  Age is negatively related to perceived presence. 

Years of Work 

 The third demographic variable examined is years of work.  A respondent’s years 

of work are expected to be positively related to the three forms of perceived presence. 

Years of work represent general experience engaging in workplace communication and 

represent a higher level of experience with workplace communication and people. This 

experience over time with people may support ease of use in general workplace 

communication and therefore higher perceived presence when using CMC (Carlson & 

Zmud, 1999; Davis, 1989). Hypothesis 2c maintains that an individual with a higher 

number of years worked will therefore experience higher perceived presence than an 
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individual with little or no experience with workplace communication. Note that this 

hypothesis is related to Hypothesis 2b, age, but proposes the opposite direction. This is 

because, although age and years of work are expected to be positively correlated, the 

underlying processes are different. For example, an older worker may have very little 

work experience if that person has withdrawn from the workforce for a number of years. 

Age and years of work were therefore measured distinctly. The hypothesis for the 

relationship of a person’s years in the workforce to perceived presence is as follows:  

H2c.  The number of years an individual has worked is positively related to  

perceived presence. 

First Language 

In an international firm where English is the language spoken in the majority of 

interactions, having English as a first language may ease communication with others and 

facilitate presence. Communicating in the language we are most comfortable using for 

speaking and writing may affect presence in an interaction. For example, if a non-English 

speaker was taking part in a teleconference, that person might be overwhelmed by having 

a number of people speaking in a language that is not preferred; this person might even 

prefer an asynchronous or text interaction to help equalize participation. Generally, 

having English as a first language is expected to be positively related to all three forms of 

perceived presence 

H2d.  Native English speakers will have higher perceived presence than non- 

native English speakers.  
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Socioeconomic Status: Income and education level 

Income and education level are both used as proxies for a respondent’s 

socioeconomic status. Socioeconomic status is expected to be positively related to 

presence, as those with higher income and education levels are likely to have had more 

exposure to and experience with a number of the electronic communication media in 

question. This experience can provide users with practice using a medium, which can 

enhance their learning about the medium, confidence while using it, and perceptions of 

presence (Carlson & Zmud, 1999). This experience and confidence can contribute to a 

perception of ease of use (Davis, 1989), which is also expected to enhance perceived 

presence. Therefore, socioeconomic status in the form of income level and education 

level, is positively related to each of the three forms of perceived presence 

H2e.  Income is positively related to perceived presence. 

H2f.  Education is positively related to perceived presence.  

Job Type 

Job type is expected to be related to presence because individuals with certain 

characteristics may be more drawn to, and thrive in, particular professions. Of the 

professions examined, technically-oriented individuals may be expected to differ from 

more socially oriented job categories for two reasons. First, individuals in technical jobs 

may have, on average, more experience with the technology related to CMC. This 

experience may allow them to be more comfortable with mediated interactions and 

therefore experience higher presence (Carlson & Zmud, 1999). Second, technical 

employees may be more introverted and the use of CMC would not detract from social 

input that extroverted individuals may desire. For example, one might expect that highly 
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technical professions, which may draw more introverted individuals, may feel less need to 

communicate FTF and may in fact be more comfortable communicating via CMC. In 

contrast, extroverted individuals, like those who may be drawn toward managerial or 

service positions, may not experience high levels of presence while using CMC as they are 

most comfortable with high social contact interactions or FTF communication. 

For these two reasons, individuals who categorize their job type as “technical” are 

hypothesized to have higher presence while using CMC than the other, more socially 

oriented professions. Specifically, Hypothesis 2g states that respondents in technical 

positions will experience higher perceived presence while communicating via CMC than 

the more people-oriented professions. This relationship was expected for all three forms of 

presence. 

H2g. Individuals in technically-oriented professions will experience higher  

presence than those in socially-oriented professions. 

Additional Factors Related to Perceived Presence 

Media Use, Experience, and Learning: Channel Expansion Theory.  

 Given the experiential basis of presence perceptions, perceived presence in a 

communicative interaction may be influenced by an individual’s experience and ability to 

use a particular channel. Channel expansion theory was conceived as an extension of 

media richness theory by Carlson and Zmud (1999) in order to explain the mixed results 

of media richness and its inability to adequately explain newer forms of media, such as 

email and voice mail. Channel expansion theory focuses on the development of 

perceptions concerning a given channel and generally expands media capacity by 

explaining how experience with a given technology moderates use (Carlson & Zmud). 
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CET does not raise fundamental questions about the media richness and social presence 

dimensions of media use. It does however suggest that experience and learning over time 

have a large and unaccounted for impact on individuals’ perceptions of the same 

medium; the same medium will be perceived as richer once a knowledge-base is 

established. Four media-related experiences were identified by Carlson and Zmud as 

contributing to an individual’s knowledge-base regarding use of a medium, and to 

perceived richness of the medium, in turn. The four areas of experience identified by 

Carlson and Zmud include an individual’s familiarity with the channel, message topic, 

organizational context, and other communication participant(s). For this research, 

experience with the channel itself and the other communication participants are most 

relevant. More experience in these categories equips an individual with “knowledge bases 

that may be used to more effectively encode and decode rich messages on a channel” (p. 

155). Carlson and Zmud argue that the knowledge base areas allow individuals to 

perceive traditionally lean channels as rich since they have learned to exploit minimal 

cues and communicate effectively. 

General support for the hypothesis that experience, in its various forms, 

contributes to an individual’s changing perception of medium richness has been found 

(Carlson & Zmud, 1999; King & Xia, 1999). In their study of email usage over time, 

Carlson and Zmud found two specific forms of knowledge-building experiences that 

were positively related to an individual’s perception of a channel’s richness: learning 

with respect to the channel itself and learning that occurred with a communication partner 

(learning regarding the message topic and organizational context were marginally and 

partially supported, respectively). The authors also investigated the influence of 
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experience on perceived social influence and the dynamism of richness perceptions and 

found that knowledge-building experiences have the most impact in the early phases of 

interaction and decrease with learning.  

 Other research also supports the notion that knowledge-building and history with 

a communication partner influences perceptions of media richness. For example, in a 

study of face-to-face versus computer-mediated teams that sought to examine the role of 

temporal scope, Alge, Wiethoff, and Klein (2003) found that communicative differences 

in the two group types did exist, but not when teams had a history. They suggested that 

teams with a history experienced the knowledge-building experiences described by CET, 

which allowed the teams using CMC to overcome the limitations of electronic media. In 

another study, in a survey study asking students about their primary medium of 

communication within an organization of current membership, Leone and Sahlstein 

(2003) found direct support for the claim that the more experience a group has with a 

channel the more likely they are to perceive it to be capable of carrying complex 

messages. Finally, Carlson and George (2004) described that participants asked to detect 

a deceptive message strongly favored co-participants with whom they had more 

experience and familiarity. In addition, participants had much more confidence in their 

ability to detect deception when they were also familiar with the medium. These findings 

indicate that experiential knowledge of a medium and a communication partner may both 

have a strong influence on perceived presence in an interaction.  

In sum, as CET posits, experiential knowledge with respect to a medium and a 

communication partner have been shown to influence perceptions related to the capacity 

of a medium. It is expected that experience with and use of a particular medium will 
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similarly influence perceived presence, with learning and experience increasing with a 

medium or a partner strengthening an individual’s perception of presence. The 

Technology Assessment Model, described next, also helps to explain the influence of 

technological factors on one’s experience of presence. 

Ease of Use and Usefulness of Medium: Technology Acceptance Model. 

 Davis’s (1989) technology acceptance model, originally introduced as an 

adaptation of the theory of reasoned action (Ajzen & Fishbein, 1980), predicts user 

acceptance of a particular technology based on the influence of two factors: the perceived 

usefulness and the perceived ease of use of the technology. The goal of TAM is to predict 

information system acceptance and diagnose system design problems. The perceived 

usefulness and ease of use of a technology both shape an individual’s attitude toward 

using a technology, which influences behavioral intentions to use the technology, which, 

finally, influences the actual use of the technology. Perceived usefulness also directly 

influences behavioral intentions to use a technology (Davis, 1989; Davis, Bagozzi, & 

Warshaw, 1989). In contrast to technology acceptance theories such as diffusion theory, 

which focus on more global social processes, TAM is rooted in social psychological 

research and seeks to identify determinants of technology use at the individual level 

(Morris & Dillon, 1997).  

 Perceived usefulness of a technology is defined as the degree to which a user 

believes that using the system will enhance performance, while perceived ease of use is 

defined as the degree to which a user believes that using the system will be free from 

effort (Morris & Dillon, 1997). TAM maintains that these two beliefs are of primary 

relevance for computer acceptance behavior. Davis and his colleagues found that 
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perceived usefulness was a major determinant of peoples’ intentions to use computers 

and that perceived ease of use was a significant secondary determinant of intentions and 

eventual actual use (Davis; Davis et al.). Additional studies have supported these findings 

including one study of new users of Netscape (Morris & Dillon). Two additional studies, 

one of voice and electronic mail, and another examining WordPerfect, Lotus 1-2-3, and 

Harvard Graphics (which were the leading word processing, spreadsheet, and graphics 

software programs at the time), also found usefulness and ease of use to be important 

determinants of system use (Adams, Nelson, & Todd, 1992). 

Possible Effects of Additional Control Variables on Perceived Presence.  

 Although originally not theories of CMC, both channel expansion theory and the 

technology acceptance model are relevant for understanding perceived presence and how 

technologies may inhibit or enhance a user’s experienced presence when communicating. 

Specifically, the two models presented above suggest that a number of factors that may 

influence an individual’s experience of presence when using communication 

technologies. These factors include learning and experience with a medium, learning and 

experience with a partner, perceived ease of use of a medium, and perceived usefulness 

of a medium. 

 The four technology-related variables highlighted by CET and TAM are expected 

to be related to an individual’s experience with, and use of, communication technologies. 

First, the findings of CET demonstrate that experiential learning with respect to a 

medium increases an individual’s perception of the medium’s richness. An individual’s 

learning and experience with a communication medium may also influence perceived 

physical, social, and self presence. Specifically, experience, frequency of use, and one’s 
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comfort with a medium may all occur with learning about a medium, and, in turn, 

influence one’s experience of presence. For example, experience with computer 

communication has been shown to influence performance, satisfaction, and accuracy of 

perception of the communication (Bordia, 1997). And in his study of MBA online 

courses, Arbaugh (2002) found that perceived usefulness was positively associated with 

student satisfaction. And in terms of presence specifically, Jacobson’s (2002) study of 

MOOs found that learning to use the commands to communicate and navigate in the 

MOO was highly relevant to the sense of presence an individual experienced. In addition, 

Jacobson found that detractors from the experience of presence in communication, 

including multiple conversation threads, compounded with novelty using the system to 

negatively affect presence.  

Second, CET also suggests that experiential knowledge and learning with respect 

to other communication participants affects perceptions of a particular medium’s 

richness. As participants become more familiar with one another, they are able to 

introduce norms and understand subtle cues; therefore, a given medium is perceived as 

able to carry more complex messages (Carlson & Zmud, 1999). Similarly, learning about 

a communication partner is expected to influence one’s perceived presence. As 

individuals develop a relationship history with one another, they are better able to 

understand cues that may be subtle or masked by the capacity of a medium if the partner 

were unknown. For example, a study of MUDs revealed that the more that participants 

used MUD-specific emoticons and feelings (i.e., fdl., fall down laughing or lol, laugh out 

loud), the more friendships they formed (Utz, 2000). The notion that relationship history 

helps users to read cues in traditionally lean media is also supported by Hu, Wood, Smith, 
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and Westbrook’s (2005) study, which found that the amount of instant messaging use 

with a friend was positively associated with intimacy. 

Finally, TAM suggests that usefulness and the ease of use influence perceptions 

of communication technology. For this study, given the focus on influences on perceived 

presence, ease of use of a communication medium is most relevant. Again Jacobson’s 

(2002) study of MOOs provides findings supporting the possibility that ease of use 

influences individuals’ perceived presence. He found that individuals who had the ability 

to interact easily with the computer, specifically those that had the ability to type and 

were not aware of typing, experienced a stronger sense of presence. In addition, a lag or 

delay in response, often caused by a lack of reliability in the technology itself, negatively 

impacted presence.  

In sum, CET suggests that learning about and experience with a medium will 

positively influence an individual’s presence. With experience over time, people become 

used to CMC and compensate for the lack of nonverbal cues by using linguistic ones. In 

addition, CET suggests that experience communicating with another participant creates a 

rapport and understanding that will enhance presence. Finally, TAM supports the 

proposal that the ease of use and usefulness of a medium itself can also positively 

influence perceived presence; the easier to use and the more useful a medium, the higher 

presence is expected to be. Therefore, these four factors positively influence the three 

forms of presence.  

OUTCOMES RELATED TO PRESENCE 

 Thus far, the hypotheses presented have suggested potential effects of medium 

capacity and synchronicity on three forms of presence: physical co-presence, social 
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presence, and self presence. The current section introduces another component, 

outcomes, that are influenced by the three forms of presence in turn. Hypotheses three 

through five examine the influence of each of the three dimensions of presence on 

various individual-level outcome variables that are relevant to organizational 

communication. A number of other outcomes, such as organizational identification, job 

satisfaction, credibility, and communication urgency may be related to perceptions of 

presence in an interaction and the outcomes examined here are examples of only some of 

the outcomes that may be relevant to organizations. The six outcomes examined in the 

current investigation fall into three categories. First, social outcomes include trust and 

social attraction; next, task-related outcomes encompass task performance and task 

involvement; and finally, communicative outcomes incorporate an individual’s 

evaluation of communication effectiveness and communication satisfaction. The effects 

of the three forms of presence on these three sets of outcomes are presented in the next 

set of hypotheses. And although the media attributes of capacity and synchronicity may 

exert some direct effect on these outcomes, they are expected to influence the outcomes 

primarily through presence, which is hypothesized to mediate the impact of media 

affordances on the outcomes.  

 Much more research has been dedicated to the causes of presence than to its 

effects; however, it is important to understand the consequences of presence for the 

concept to be useful in practical situations and organizational settings (Burgoon et al., 

2002). In addition, some researchers have suggested that a better understanding of 

intervening variables linking media capacity and synchrony to outcomes is needed 

(Nowak et al., 2005). Although under-researched, presence in communication has been 
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empirically linked to some outcomes including psychological and emotional responses 

(Schuemie et al., 2001), as well as task performance (Bradner & Mark, 2001; Rickenberg 

& Reeves, 2000), information sharing (Miranda & Saunders, 2003), learning (Bracken & 

Lombard, 2004; Tammelin, 1998), group attraction (Huijnen et al., 2004), group accord 

(Slater, Sadagic, Usoh, & Schroeder, 2000), and memory and attitude change (Kim & 

Biocca, 1997).  

Although presence has been shown to influence some pertinent outcomes, not 

enough conclusive research has been done in this area (Draper et al., 1998). In addition, a 

number of the results have been contradictory or inconclusive and much uncertainty 

remains about the outcomes of presence. For example, some research has found presence 

not to be correlated with task performance (Schuemie et al., 2001), while other 

investigations have found significant correlations; some show a positive influence of 

heightened presence on memory performance (Kim & Biocca, 1997) and others a 

negative influence of heightened presence on the performance of a cognitive reasoning 

task (Bradner & Mark, 2001). Only somewhat more conclusively, presence has been 

found to be correlated with emotional responses to presence such as impression 

management (Bradner & Mark) and performance anxiety (Rickenberg & Reeves, 2000), 

and physiological responses such a motion sickness and dizziness (Hartson, 1998), 

conceptual disorientation (Sutcliffe & Deol Kaur, 2000), or physical movement to adjust 

for perceived motion (see Schuemie et al. for a summary).  

 These inconclusive findings may be due, in part, to the multi-faceted nature of the 

presence construct and a lack of clarification about the particular components of interest, 

such as physical versus social or self presence (IJsselsteijn et al., 2000; Kim & Biocca, 
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1997). In addition, because research has often focused on virtual reality, presence has 

most often been conceptualized as a feeling of “being there,” with social or self presence 

components incorporated into the same measure (see for example, Kim & Biocca; 

Lessiter et al., 2000; Lombard & Ditton, 1997; Schubert et al., 1999; Slater et al., 2000; 

B. G. Witmer & Singer, 1998)). One purpose of the current research is to discern 

conceptually among the underlying dimensions of presence in order to examine whether 

the various sub-constructs of presence influence outcomes differently. Thus, this final 

section of the literature review presents specific hypotheses regarding the relationship of 

physical co-presence, social presence, and self presence to three sets of outcomes of 

importance to organizational communication.  

 Before proceeding, it is important to note that presence is neither inherently 

positive nor negative and may be beneficial in one realm while simultaneously 

detrimental in another. A high level of perceived social presence may, for example, be 

related to increased trust in a mediated interaction, but be negatively associated with task 

accomplishment. It is important, therefore, to detangle the different effects of the three 

forms of presence in order to better understand the degree to which presence facilitates or 

hinders particular outcomes. The means by which presence shapes three sets of outcomes 

that are important to daily organizational functioning are examined next. Within each of 

the three categories are specific variables that are representative of each group. A table of 

hypotheses for the three sets of outcomes is presented in Table 2.2 for reference. 
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Table 2.2 Hypotheses 3 - 5: The Relationship of Presence to Outcomes 

 
Social Outcomes 

H3 

 
Task Related Outcomes 

H4 

 
Interaction Evaluation 

H5 

A. Trust A. Task Performance A. Communication Effectiveness 

1. Physical Co-Presence + 1. Physical Co-Presence + 1. Physical Co-Presence + 

2. Social Presence + 2. Social Presence - 2. Social Presence - 

3. Self Presence - 3. Self Presence - 3. Self Presence + 

B. Social Attraction B. Task Involvement B. Communication Satisfaction 

1. Physical Co-Presence + 1. Physical Co-Presence + 1. Physical Co-Presence + 

2. Social Presence + 2. Social Presence + 2. Social Presence + 

3. Self Presence + 3. Self Presence - 3. Self Presence - 
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Social Outcomes 

Presence may be better able than media attributes to explain social outcomes such 

as the emotional and affective benefits associated with communication (Huang & Alessi, 

1999; Rettie, 2003). The social outcomes of presence are among the most important of 

those examined. This is, in part, because the experience of social norms and personal 

connections of workers to others in their organization while communicating serves as a 

foundation for broader organizational outcomes such as identification, organizational 

citizenship behaviors, and intent to stay with a firm (Scott, Connaughton, Diaz-Saenz, et 

al., 1999; Scott & Timmerman, 1999). In addition, social outcomes are one of the more 

studied outcomes to date and presence has already been linked to a number of social 

outcomes that are essential to organizational operation. 

 Specific social outcomes linked directly to presence include trust (Bos, Olson, J. 

S., Gergle, Olson, G. M., & Wright, 2002; Burgoon et al., 2002; Gefen & Straub, 2003), 

social attraction (Chilcoat & DeWine, 1985; Huijnen et al., 2004; Street et al., 1988), 

group accord (Slater et al., 2000), more positive and enduring attitudes toward a web site 

(Coyle & Thorson, 2002), and a reduction of uncertainty about a communication partner 

(Nowak et al., 2005). One study by K. M. Lee et al. (1995) examined and found a direct 

effect of social presence (defined as co-presence and psychological involvement) on 

social outcomes including social attraction and closeness of a (para-social) relationship. 

However, much of this research examining presence has conceptualized the construct as 

an attribute or quality of a given medium in the tradition of Short and colleagues (1976), 

while others have examined the direct effect of media attributes on outcomes and 

assumed presence. In addition, some studies of presence (see Huijnen et al., 2004, p. 41), 
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again following traditional characterizations, conceptualize presence as social presence 

but then define it as a feeling of “being there.” Such studies cannot help us conclude with 

certainty the form of presence, physical or social, that is affecting this social outcome. 

The current study, because it examines the impact of physical co-presence, social 

presence, and self presence distinctly, will begin to discern the relative impact of each 

form of presence on social outcomes 

 Two social outcomes, trust and social attraction, are examined in terms of their 

relationship to all three forms of presence. These two social outcomes are well examined 

by media capacity researchers but have not been thoroughly examined in terms of 

presence. Both trust and social attraction are examined because they are essential parts of 

communication in that they are central to the influence process and long-term working 

relationships. Communication technologies often filter out important contextual and 

social cues, especially the nonverbal cues that face-to-face interactions provide. These 

same technologies also offer alternative social relationships such as more equal status and 

anonymity. In short, mediated formats can restrict or expand the ways in which 

communicative goals can be achieved and, through their experience of physical co-

presence, social presence, and self presence, may influence individuals’ social 

experiences of trust and social attraction.  

Trust 

 The current research is focused on continuing interactions among co-workers, and 

attributes of the media used to communicate are expected to affect coworkers’ perceived 

presence, which influences their trust of one another. In a broad sense, trust is the belief 

that others will behave in predictable ways, allowing us to understand and control our 
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own social environment (Gefen & Straub, 2003). Trust is a critical precursor of many 

business interactions in that it reduces uncertainty when we must depend upon others. 

Trust includes character-related facets such as being truthful, trustworthy, sincere, 

responsible, and reliable (Burgoon et al., 2002). Honesty and willingness to fulfill 

commitments are also characteristics of trustworthiness that have been used to distinguish 

it from reliability and to highlight the social aspects of trust (Gefen & Straub).  

Physical Co-Presence and Trust 

 The correspondence between physical and psychological closeness is well 

demonstrated. Burgoon et al. concisely describe that “physical proximity promotes 

psychological closeness, and physical distance conveys psychological distance” (2002, p. 

662). Sheer proximity activates perceptions of a relationship through a sense of 

mutuality, connection, common ground, and shared understanding We categorize those 

we perceive to be close as similar to us and therefore part of our in-group (Turner et al., 

1987). In fact, physical proximity is so powerful an influence on individuals’ connections 

that social interaction is not even required to create a social tie; factors as minimal as 

physical closeness or salient characteristics that indicate homogeneity can create 

psychological ties (Turner, 1987, 1999).  

Physical proximity helps build trust because it tends to reinforce feelings of social 

similarity, shared values and norms, and to increase the immediacy of threats from failing 

to conform or meet social commitments (Jarvenpaa & Leidner, 1998). For these reasons, 

face-to-face encounters have been described as irreplaceable for building trust or for 

repairing trust that has been violated. Burgoon et al. (2002) also argue that physical 

proximity between two people activates perceptions of a unit relationship and creates a 
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sense of mutuality, connection, common ground, shared understandings, and feelings of 

positivity, all of which may promote increased levels of credibility, trust, and influence. 

And in their experiment examining the influence of proximity on interaction evaluation 

and task outcomes, Burgoon et al. found that proximity was in fact positively related to 

more favorable social judgments.  

A significant portion of the research describing the social outcomes related to 

physical closeness is referring to actual, unmediated physical proximity. However, the 

perception of physical closeness with another in a non-proximal, mediated 

communicative interaction is expected to derive the same relationships. Generally, we 

feel connected to those we perceive to be physically close. Perceived physical proximity 

is therefore expected to increase feelings of trust with a communication partner. In sum, 

the psychological closeness that proximity (actual or perceived) permits serves as a 

foundation for higher trust; without it trust is more difficult to develop and may be 

tentative and easily broken (Jarvenpaa & Leidner, 1998). A strong perception of physical 

co-presence in a communicative interaction, like actual physical closeness, is therefore 

expected to be positively related to trust. 

H3a1. An individual’s perceived physical co-presence is positively related to 

trust. 

Social Presence and Trust 

 The reduction in the number of social cues that occurs in a mediated context is 

expected to be particularly important for the development of trust. Fewer cues reduce 

social presence and greater psychological distance and decreased personalization in an 

encounter are therefore implied (Burgoon et al., 2002; Jarvenpaa & Leidner, 1998). The 
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depersonalization and social distance that accompany low social presence interactions 

will make trust building and maintenance more difficult for those communicating. In 

addition, there is a general human tendency to feel connected to and to prefer those who 

are perceived to be similar others even when they are anonymous (Byrne, 1971; Polzer, 

Stewart, & Simmons, 1999), and even a minimal or arbitrary grouping criteria (e.g., we 

are on the same email list) can help create perceptions of sameness (Brewer, 1991; Tajfel, 

1982). Social presence in a communicative interaction therefore also provides the basis 

for finding similarities and creating trust since we are more likely to trust those who we 

perceive to be similar and connected to us. Social presence, by reducing psychological 

distance and by creating a means of finding similarities, will help create trust in 

communicative interactions. 

 A few studies have examined the link between social presence and trust explicitly. 

For example, in a study of Internet-based services, Gefen and Straub (2003) found that 

social presence affected consumer trust, and that trust had a stronger effect on purchase 

intentions than did website characteristics such as usefulness and ease of use. The authors 

described that social presence is a necessary condition for the development of trust 

because trust can only be created within the context of a social environment. In another 

experiment by Rickenberg and Reeves (2000) an electronic character monitored a web 

site user. The socially monitored users had increased trust in the website content, even 

though the monitoring decreased task performance. The monitoring heightened social 

presence of the interaction, thus increasing trust. 

 There have also been a number of studies that have examined the effect of media 

capacity on trust, with the role of presence in the interaction assumed or indirectly 
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measured. For example, Burgoon et al. (2002) tested the impact of capacity (termed 

context richness) and found that trust, sociability, and other favorable social judgments 

were higher for richer media than for leaner media. K. M. Lee and Nass (2004) also 

found that the use of a voice, even a synthesized one, was related to higher social 

presence and that the use of a variety of voices to imply multiple opinions (as opposed to 

one voice many times) was related to more positive and confident reviews (of books). 

The use of voice primed social presence and the use of multiple voices primed more 

presence, which was related to lending more trust to the source of information. Bos et al. 

(2002) also found that the richer conditions, including face-to-face, video, and audio, all 

showed significant benefits over text chat in a social dilemma game. In addition, although 

video and audio were nearly as beneficial as face-to-face, both media demonstrated a 

more delayed and fragile trust than the trust found in face-to-face interactions, 

highlighting the importance of social closeness in developing and maintaining trust. 

Finally, a study by Bengtsson, Burgoon, Cederberg, Bonito, and Lundeberg (1999) 

indicated that communication partners were seen as much more credible in face-to-face 

interactions relative to CMC interactions, again demonstrating the importance of social 

interaction in developing elements of trust. 

 In sum, social presence reduces the psychological distance between 

communicating individuals and supports beliefs that one can find similarities. For this 

reason, higher levels of social presence will be associated with higher trust in a co-worker 

during workplace communicative interactions. 

 H3a2.  An individual’s perceived social presence is positively related to trust. 

 



 133 

Self Presence and Trust 

 Very little research has been done on the sub-dimension of self presence, and 

even fewer studies have directly investigated outcomes related to one’s perceptions of 

self presence. Based on theory and some supporting evidence however, heightened 

awareness of one’s self and strong perceptions of self presence may indicate that an 

individual is not engaged in a communicative interaction to a great extent, thus effecting 

social outcomes like trust.  

 One model that supports this hypothesis is the Social Identity model of 

Deindividuation Effects (SIDE), which describes deindividuation phenomena in group 

contexts (Postmes et al., 1998). Although not developed by communication researchers, 

SIDE attempts to explain the potential effects of increased social identity that might 

accrue while individuals engage in text-based CMC with a group (Berger, 2005). 

Deindividuation is a psychological state involving identity loss or decreased awareness of 

the self and others as unique, which subsequently increases the influence of social norms 

and standards (see Spears, Postmes, Lea, & Watt, 2001 for a brief history of the SIDE 

model). According to SIDE, CMC can heighten group salience and conformity to group 

norms due to the scarcity of individuating information; people perceive themselves and 

others as representative of a social group rather than as idiosyncratic individuals and are 

thus more susceptible to group norms and social influence (Lea & Spears, 1991). If 

however, an individual’s concept of self is more salient, as when self presence is high, 

socially determined outcomes might be lower.  

For example, Postmes and Spears (1998) found that anonymous CMC groups 

conformed to norms, whereas co-present CMC groups (with visual contact and social 
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cues available), did not conform to social norms because, the authors argued, the 

deindividuating information and awareness of a distinct self primed less group-oriented 

behavior. In an experimental investigation of the effects of visual representation on 

depersonalization, E. J. Lee (2004) also found support for SIDE. Specifically, when a 

personal level of self was rendered salient, identification was lower and conformity was 

reduced relative to a group-level focus.  

Thus, a focus on the self rather than on a group or a communication partner may 

decrease an individual’s awareness of social connections and relationships. When self 

presence is high, a respondent is not fully considering the relationship aspects and 

implications of a communicative engagement. Therefore, the self-focus that is expected 

to accompany high levels of self presence may lead to a decreased level of trust in a 

communicative interaction. 

 H3a3.  An individual’s perceived self presence is negatively related to trust. 

Social Attraction 

 More investigation needs to be done as to when presence may be beneficial, and 

what interpersonal needs can be met better by an individual’s experience of presence. 

Social attraction, like trust, is often beneficial to workplace interactions, by helping 

individuals identify with one another and by creating a basis for cooperation and 

communication. Social attraction can be defined as an individual’s affinity for and liking 

of another, and one’s desire to identify with and be accepted by that other (Huijnen et al., 

2004). An important benefit of presence may be to strengthen ties among distant co-

workers by serving as a foundation for mutual social attraction. This section hypothesizes 
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about the influence of physical co-presence, social presence, and self presence on social 

attraction. 

Physical Co-Presence and Social Attraction 

 Physical co-presence of co-workers in an interaction is expected to positively 

influence social attraction between the individuals. One way perceived physical closeness 

may generate social attraction between individuals is by creating a perception of 

similarity. Newcomb (1956) describes a law of propinquity in which physical proximity 

allows for frequent interaction that in turn allows workers to find similarities that serve as 

a basis for liking. As described in depth in the discussion of physical co-presence and 

trust, physical proximity reinforces feelings of social similarity and psychological 

closeness (Burgoon et al., 2002; Jarvenpaa & Leidner, 1998). Similarities with others are 

often the basis upon which an individual cognitively categorizes herself and others as 

members of a common ingroup (Kramer & Brewer, 1984; Kramer, 1991; Oakes, 1997; 

Turner, 1987, 1999). Perceived physical proximity can influence social attraction because 

we tend to categorize those we perceive to be physically close to us as similar and part of 

our in-group. The minimal group paradigm describes that even minimal or random 

differences among people can trigger social categorization processes and that any basis 

for categorizing, such as physical proximity, provides a basis for defining another as a 

member of the “in” group (Tajfel & Turner, 1979). The more salient and accessible a 

particular dimension of comparison, the more likely an individual is to select a particular 

categorization (Deaux, 1996; Hogg & Terry, 2000). In sum, physical proximity can 

heighten perceived similarity and identity accessibility, both of which encourage 

individuals to categorize themselves as similar to those with whom they have proximity, 
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which increases identification and attraction (Deaux; Turner, 1984). For example, in their 

study of spatial distance between avatars, Krikorian, Lee, J. S., Chock, and Harms (2000) 

described that social attraction was directly influenced by interpersonal space between 

avatars, with increased social attraction at high and low distances. Thus, perceived 

physical co-presence can facilitate liking, self-categorization with a social group or 

individual that one is near, and more favorable social judgments of others. This positivity 

toward another that accompanies perceived physical co-presence will result in 

assessments of higher social attraction.  

A second way that perceived physical co-presence may heighten one’s assessment 

of social attraction is by providing more information to communicating co-workers. The 

provision of more information about a communication partner can reduce uncertainty and 

thus provide a basis for more social attraction. The quality of information provided by 

perceived physical closeness may also increase individuals’ confidence in their 

assessment and ability to get to know communication partners. This is the argument of 

the efficiency framework of Watt, Walther, and Nowak (2002), which describes that cue 

lean media may be efficient and functional means of communicating, but these 

connections to others are less satisfactory than more sensory-rich interactions because the 

information provided is lower quality. For example, in their study of spatial relationships 

between avatars, Krikorian et al. (2000) describe that uncertainty reduction is influenced 

by avatar distance. Specifically, those whose partners were generally appropriate in their 

conversation, including maintenance of proper avatar distance over time, experienced 

reduced uncertainty.  
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In sum, higher perceived physical co-presence can, because feelings of similarity 

are reinforced and more information is provided, contribute to more certainty and social 

attraction. Therefore, people are expected to be more attracted to others with whom they 

are communicating when perceived physical co-presence is high than when it is low. 

H3b1. An individual’s perceived physical co-presence is positively related to  

social attraction. 

Social Presence and Social Attraction 

 When communicators feel socially engaged and psychologically and personally 

involved with one another, there are more opportunities to find bases of similarity, liking, 

and appeal. Ambiguity reduction is also an important part of person-impression formation 

in that ambiguity is negatively associated with the degree of interpersonal contact and 

may reduce the intimacy and immediacy of an interaction (Spears & Lea, 1992; Tanis & 

Postmes, 2003). An increase in the positivity of an impression of another during an 

exchange, due to an increase in the number and type of social cues conveyed, can occur 

with high social presence. With more information one can find areas of similarity rather 

than use stereotypes that, especially when related to an out-group member, may be 

negative. Critical to human interactions, social information may reduce uncertainty and 

strengthen social attraction. The notion that additional information about another in a 

mediated interaction may serve as the basis for finding similarities and increased 

attraction is also supported by Self Categorization Theory, which maintains that 

perceived similarity often serves as an important cue to a shared social category and as 

the basis for psychological group formation (Turner et al., 1987). Thus, perceived social 
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presence may contribute to social attraction by providing additional information and 

reducing uncertainty about another person.  

 Some direct evidence exists for the hypothesis that social presence provides a 

scaffold for social attraction. For example, in a study of people interacting with an 

artificially intelligent robotic dog, K. M. Lee et al. (2005) discovered social presence was 

a significant predictor of social attraction and the perceived closeness of a relationship. In 

addition, Huijnen et al. (2004) examined the effect of remote friends watching a sporting 

event and found that providing information that increased awareness of the other people 

(by providing a more, rather than a less, clear video stream; no audio was available) 

increased social presence experienced by individuals, which led to stronger attraction 

with their remote partners. The authors conclude that “higher levels of social presence 

may… lead to increased group attraction” (p. 44). Another experiment demonstrating a 

relationship between social presence and attraction was performed by Slater, Sadagic, 

and Usoh (2000), who found a relationship between presence, in terms of an individual’s 

degree of participation in a system, and group outcomes. In their experiment, where 

subjects solved a riddle together, those in the more immersive conditions (higher social 

presence was assumed with higher immersion) tended to emerge as leaders and stronger 

group accord was correlated with higher presence. Finally, in an experiment examining 

the effect of interactivity and vividness in commercial web sites, Coyle and Thorson 

(2002) found that increases in these two factors were associated with increased feelings 

of telepresence (described as the presence of the web site) and increased vividness was 

also associated with more positive and more enduring attitudes about the web sites. 
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Although not a direct test of social presence, the study did indicate that increases in 

vividness were positively related to increased telepresence and positivity of attitudes. 

 Indirect evidence supporting the notion that perceived social presence supports 

higher social attraction abounds. For example, Bhappu and Crews (2005) found that 

CMC team members generally had lower identification, and presumably lower social 

attraction, with one another than did face-to-face teams. Similarly, Bengtsson et al.’s 

(1999) study indicated that face-to-face interaction, and most probably higher social 

presence, generated the most positive social judgments compared to all mediated 

conditions. Other research has suggested that, compared to teleconferencing, the high 

number of non-verbal cues conveyed by video resulted in higher positive affect (Fish et 

al., 1993), while Street et al. (1998) found differences in attraction in an experiment 

examining face-to-face participation versus a presentational medium (audio-visual, 

audio-only, transcript reading) for observation. Specifically, the face-to-face participants 

viewed their conversational partners most favorably and transcript readers viewed them 

least favorably, suggesting that the social presence that accompanied the face-to-face 

interaction led to higher attraction while the text-only interaction led to reduced attraction 

between partners. While these studies were primarily testing the link between media 

attributes and attraction rather than social presence and attraction, they do provide 

support for the argument that social attraction is affected by characteristics of a mediated 

interaction, and social presence may in fact be an important intervening variable. 

Examination of the direct relationship between social presence and social attraction may 

be beneficial for understanding research results that have emphasized media attributes 

because, as described next, a number of outcomes have been divergent. 
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A number of studies predict that media richness, and possibly social presence, 

will be negatively related to social attraction. Walther’s hyperpersonal model (1992, 

1996) suggests that relationships mediated by cue lean media, when compared with face-

to-face ones, will provide less information. This allows us to perceive others to be 

similar, and therefore attractive, in absence of alternative information. This notion has 

been partially supported. For example, Nowak et al. (2005) found that low cue media 

were associated with more social attraction, in support of the hyperpersonal model. In 

addition, those using low cue media reported perceiving their partners as more involved, 

which led to more social attraction than when respondents perceived their partners as less 

involved. However, the same study also indicated that people interacting with 

synchronous media, who thus arguably had higher social presence, also had higher social 

attraction to others on their team. Although this research does provide some basis for 

questioning the role of social presence in interpersonal attraction, the authors examined 

the role of involvement and attraction rather than social presence and attraction. Further, 

an individual’s perception of his or her own involvement versus other group members’ 

involvement had opposite effects on social attraction, leaving the role of medium cues 

and involvement on social attraction open to further investigation. Thus, although 

important, not enough evidence has been found to counter the supposition that higher 

levels of social presence will lead to increased social attraction.  

 Additional researchers have argued against a positive association between social 

presence and social attraction. For example, in an examination of a presenter’s 

credibility, attractiveness, and homophily, Chilcoat and DeWine (1985) examine face-to-
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face, audio-video, and audio-only conditions, with social presence defined by the medium 

itself. These authors did find that social presence affected perceptions of a leader’s 

attraction and homophily, with the audio-only group providing more positive evaluations 

than the audio-video group. In their experiment, however, the authors emphasize that the 

presenter demonstrated a number of negative nonverbal cues (sweating profusely), likely 

contributing to respondents’ negative evaluations when social presence was higher. This 

example is valuable because it highlights an important distinction between high social 

presence and a positive outcome, in this case the attraction of the speaker. Specifically, 

because social presence was high in the audio-video condition, it contributed to negative 

social evaluations of the presenter.  

 Despite the results that provide some opposing evidence, a majority of the studies 

indicate that social presence will be positively related to social attraction. The studies that 

contest this finding have had results that have been contradictory enough that, while 

interesting, they are not expected to explain results in the current investigation, which 

examines only task-oriented communication in the workplace. Thus, it is hypothesized 

here that an individual’s perceived social presence is positively related to a rating of a 

communication partner’s social attraction.  

 H3b2. An individual’s perceived social presence is positively related to social  

attraction. 

Self Presence and Social Attraction 

 Again, very little research has been done on the sub-dimension of self presence 

and its outcomes. However, as discussed, heightened awareness of one’s self and strong 

perceptions of self presence may indicate that an individual is not engaged in a 
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communicative interaction to a great extent. And although this effect may be expected to 

diminish the social outcome of trust, a focus on one’s self may in fact enhance feelings of 

social attraction. This is because it is our human tendency to be attracted to others who 

are like us and an individual experiencing high self awareness during an interaction may 

not notice the uniqueness of another. In other words, when a person’s self presence is 

high, social attraction to a communication partner may be high, not because the other 

individual in “reality” is attractive socially, but because a heightened awareness of one’s 

self creates a misperception that the other individual is similar, and therefore socially 

attractive. 

 This notion is bolstered by Self Categorization Theory (SCT). In the development 

of SCT, Turner (1987) emphasized that the alignment of one’s self-concept with another, 

be it an organization, work-unit, profession or team member, led to identification and 

other group phenomena such as social attraction (Ashforth & Mael, 1989; Oakes, 

Haslam, & Turner, 1994; Tajfel & Turner, 1986). Thus the focus on one’s self that 

accompanies high self presence may create a scenario in which one does not notice the 

differences of another and with little desire to acquire information to disconfirm a notion 

of similarity, we find another more attractive. This prediction is similar to that of the 

hyperpersonal model of Walther (1996); however, it is important to note that the 

hyperpersonal model posits that cue lean media reduce the information one gathers about 

another while the argument here is that an individual is simply focused on him or herself, 

whether using a cue rich or lean medium. Self-verification theory (Swann, 1983, 1996) 

moves beyond SCT and argues that people will externalize their self-views so that they 

are seen for who they are. People are partly motivated to self-verify because self-
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verifying evaluations provide a signal that interactions will go smoothly. In addition, self-

verification in an interaction may allow one to feel known and understood by others and 

therefore more connected (Swann et al., 2003, 2004). 

 There is some indirect support for the notion that increased self presence increases 

social attraction. For example, Nowak et al.’s (2005) study found that those using 

synchronous media reported both higher self involvement and increased social attraction 

in comparison to those using asynchronous media. Even though the study did not address 

self presence and attraction to others in a communicative interaction directly, the results 

may be considered suggestive of a positive relationship between self presence and 

attraction. More support for the notion that self presence is positively related to social 

attraction comes from a virtual environment experiment by E. J. Lee (2004), who tested 

the SIDE model. According to the SIDE model, when combined with a salient group 

identity, the physical isolation and visual anonymity that characterize CMC can lead 

individuals to depersonalize themselves and the others with whom they are interacting. 

Personalization is defined as heightened awareness of differences between interaction 

partners’ individuality and is characterized by differences in the attribution of personal 

characteristics, such as social attractiveness and trustworthiness, to each interaction 

partner (Lee, E. J.). The result is that people come to perceive themselves and others as 

representatives of broad social groups rather than as idiosyncratic individuals, and are 

thus more susceptible to influences of the social group (Lee, E. J.; Postmes et al., 1998). 

The SIDE model predicts that deindividuation, or decreased awareness of self-identity 

and an increased focus on similarity with others, leads members to conform more to an 

attractive group’s social norms.  
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 In support of the SIDE model, E. J. Lee found that when interactants did not 

personalize their partners (the same icon was used to highlight similarities among 

members rather than the self) interactants were in fact more likely to conform to group 

norms, and by implication were more attracted to others in their group. However, further 

investigation also found that when all people were already members of the same social 

group (university) and then personalized their partners (different icons highlighted unique 

selves), they showed more conformity to group norms and possibly more attraction to the 

group. Although not intended to support research on self presence, this contradictory 

finding begins to support the argument that when the self is highlighted through 

personalized icons, conformity to norms and attraction to another may be higher than 

when others are depersonalized and the self is not emphasized. In sum, little direct 

research has been done to examine self presence and social attraction. However, the 

existing evidence does suggest that with heightened self presence one may fail to notice 

the uniqueness of others, which creates a perception that a communication partner is 

similar, and therefore socially attractive. 

 H3b3. An individual’s perceived self presence is positively related to social  

attraction. 

Task-Related Outcomes 

 A number of task-related outcomes other than task performance have been linked 

to an individual’s perception of presence in an interaction, including group accord (Slater, 

Sadagic, Usoh, & 2000), influence (Burgoon et al., 2002), and motivation. There is a 

pervasive belief that presence is causally related to performance, but despite this belief, a 

number of investigations have not found support for it. In fact, evidence to the contrary 
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has been found, with some researchers arguing that less presence may actually enhance 

performance (Schuemie et al., 2001). For example, Rickenberg and Reeves (2000) found 

that the increased presence that accompanied monitoring of subjects reduced task 

performance on a difficult task. However, the notion that presence is positively related to 

performance persists because some studies have found this positive result as well. For 

example, Kim and Biocca (1997) found a significant positive correlation between 

presence and task performance (factual memory and recognition speed). To be of 

practical use to business operations, an examination of the effects of presence must 

clarify these results. By addressing the relationship of the three unique dimensions of 

presence to two task-related objectives (task performance and task involvement), the 

current section begins to capture the complexity of the presence-performance 

relationship.  

Task performance 

 Task performance, both actual and perceived, has been examined by presence 

researchers although primarily in terms of presence generally rather than its components. 

Task performance captures a wide variety of behaviors, including recall and memory, 

mathematics problem solving, knowledge acquisition, involvement in scrutinizing 

decisions, estimating financial outlays, interpreting data, or analyzing costs and benefits 

of a project (Bradner & Mark, 2001). The unique effect of presence on task performance 

is of particular importance because, as communication technologies grow in importance 

to workplace collaboration, understanding the role each dimension of presence plays 

becomes more imperative. This section outlines the hypothesized effects of physical co-
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presence, social presence, and self presence on task performance and task involvement of 

individuals communicating using a variety of media. 

Physical Co-Presence Task Performance 

 Most literature has pointed in the direction of a positive association between task 

performance and a strong sense of physical presence. Physical association with tasks and 

individuals who are not co-located can benefit performance because an individual’s 

genuine, or ‘real’ physical self, does not detract from the task. Historically, physical 

presence was essential in order for an operator to manipulate distant machinery, while 

more recently physical presence and co-presence have been used to describe the ability to 

perform an assigned task in virtual reality world. Although not completely congruent 

with these traditional views, an individual’s experience of physical co-presence in 

workplace communication is expected to influence performance of tasks in today’s 

organizations as well.  

 For example, initial studies of telepresence often examined an operator of a 

distant mechanism who received signals. High presence, described as a person’s sense of 

physically being where the mechanism was, assisted operation. More recent applications 

examine physical presence in virtual environments. Especially in virtual reality research, 

as an individual is able to imagine the place and space of operation of a task, performance 

is enhanced. For example, a study by Slater et al. (2000) examined small group 

performance of a task (making sayings from words posted on virtual or real walls in a 

room) in a virtual environment and found that higher co-presence (described as a feeling 

of being with the others in the room) in the VE was related to higher group accord, 

although group accord was highest in the face-to-face setting, further indicating the 
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importance of physical co-presence. A study of telepresence via television by Kim and 

Biocca (1997) also examined presence and task performance. This study found that one 

component of presence, ‘departure’ (a sense of having left the physical environment), 

was related to viewer memory. The ‘arrival’ component of Kim and Biocca’s measure, or 

the feeling of being in the virtual environment, was positively related to attitude change. 

Although not an exact measure of physical co-presence, the results of ‘arrival’ and 

‘departure’ presence on performance indicate that physical presence may contribute to 

task accomplishment. Finally, Kraut, Fussell, and Siegel (2003) described improved 

productivity when video that accompanied a discussion was focused on the object of 

interest relative to video that focused on the participants themselves. It is possible that the 

object-focused video created higher physical presence with the task and group, while the 

participant focus contributed to higher social presence, which reduced task focus and 

performance. While these examples have not directly investigated the influence of 

physical co-presence on task performance, the results to date indicate that physical co-

presence will be positively related to task performance.  

H4a1.  An individual’s perceived physical co-presence is positively related to task  

performance. 

Social Presence and Task Performance 

 Traditional arguments have maintained that social presence will positively 

influence task performance by conveying additional or unique information to a 

communication partner. Task performance is improved because the type and quality of 

the information is greater than that provided by media low in social presence (Short et al., 

1976). Some findings have contradicted social presence theory (e.g. Bradner & Mark, 
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2001), bringing into question the assumption that all information will benefit an 

interaction. Specifically, the social details provided by cue rich media may provide 

additional information; however, it may not be beneficial to the accomplishment of an 

assigned task. In addition, a preponderance of research has focused on the social 

outcomes of social presence, primarily examining the relationship that social presence 

has with social and psychological outcomes such as trust, social attraction, or 

identification (Gefen & Straub, 2003; Huijnen et al, 2004; Jarvenpaa & Leidner, 1998; 

Scott & Timmerman, 1999). Even though these research endeavors have yielded a 

number of important advances, a better understanding of how social presence influences 

task-related outcomes is also of great importance. For these two reasons, the effect of 

social presence on task-related outcomes is examined here. 

 One reason that social presence may negatively impact task performance is that 

social cues and personalized interactions can detract from the task at hand. Some have 

argued that greater psychological distance can accompany lower capacity media, which 

creates an environment that encourages a more task-oriented and depersonalized 

conversation. This task-oriented and depersonalized focus, while detracting from feelings 

of similarity or affiliation, may well support performance on the task. For example, 

Kemp, Rutter, Dewey, Harding, and Stephenson (1984) maintain that the more cueless an 

interaction, and the lower social presence, “the greater the psychological distance… (and) 

the more task-oriented and depersonalized the content of what people say” (p. 257). 

Research by Burgoon et al. (2002) found direct support for this argument, demonstrating 

that CMC interactions in general outpaced face-to-face in terms of influence and decision 

quality. They also found that videoconferencing surpassed face-to-face interactions in 
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terms of performance. In addition, the text condition, relative to face-to-face, yielded 

higher competence ratings of a partner. These authors generally concluded that “all the 

mediated conditions created more task focus than was present in the unmediated FtF 

condition” (p.672), which likely explains the task performance advantage in the mediated 

conditions. Indirect support for the argument that lower social presence encourages a task 

focus is also found in a study by Bengtsson et al. (1999). These authors established that 

individual influence was higher in the computer condition than it was in the face-to-face 

condition, which may be explained by a more task-focused interaction when using CMC. 

And Walther et al.’s (1994) meta-analysis found that when communication time was not 

restricted, a greater proportion of the messages were socially-oriented. These authors 

contend that users adapt their linguistic and text behaviors to develop relational 

communication, often to the detriment of task performance. Finally, in their examination 

of media on interpersonal interaction, Burgoon et al. found that higher interactivity, 

facilitated by more available cues, hindered task performance (decision quality). These 

findings again support the notion that high social presence may be associated with a 

reduction in task performance. 

 A second reason that high social presence may detract from performance of a task 

is that it may elicit social responses that inhibit performance such as fear of public 

speaking, performance anxiety, or general apprehension. In support of this argument, 

Bradner and Mark (2001) demonstrated that an increased sense of social presence can 

have a negative effect on the performance of a complex task (the experiment required 

math performance). The poor performance was due in part to increased anxiety and 

evaluation apprehension that monitored subjects experienced. The authors describe that 
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when subjects felt they were being watched and monitored by another person, they 

became apprehensive about their performance. High social presence was achieved with 

video monitoring or monitoring through application sharing, both of which were 

associated with heightened perceptions of task difficulty and evaluation apprehension and 

a reduction in performance. Rickenberg and Reeves (2000), in an experiment in which an 

electronic character monitored a web site user, also found that monitoring heightened 

performance anxiety and decreased task performance, thus indicating that high social 

presence can detract from performance. In sum, findings indicate that media that filter out 

social cues may, in fact, be preventing superfluous social information from distracting 

participants from a task. In addition, performance anxiety and apprehension may both rise 

with any increase in social presence, again detracting from performance. Therefore, 

counter to social presence theory, high perceived social presence may be negatively 

related to task performance.  

 In contrast, some authors have argued that CMC can best support some outcomes, 

such as learning, when social presence is high (Joiner, 2004). Some evidence supports 

this opposing argument, finding that increased social presence leads to increased task 

performance. For example, research by Fish et al. (1993) suggests that, compared to 

teleconferencing, the high number of non-verbal cues conveyed by video resulted in 

higher levels of collaboration. In addition, studies in the field of education have found 

that higher social presence has been associated with more learning. For example, Bracken 

and Lombard (2004) found that when children experienced high social presence in terms 

of a computer as a social actor (it praised them for correct responses), they had better 

recall and recognition. In addition, LaPointe (2003) found that social interaction with 
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peers, arguably facilitated by social presence, was strongly positively related to learning 

in an online environment. However, in their creation of a social presence density 

calculation, Rourke, Anderson, Garrison, and Archer (2001) argued that even in an 

educational setting, where fairly high levels of social presence support the development 

of learning, one can “expect that there is an optimal level above which too much social 

presence may be detrimental to learning” (p. 15). The authors’ stance was similar to that 

presented above; too much social interaction may detract from task accomplishment. This 

supposition was supported in a learning setting by Fowler and Mayes (1997), who found 

that systems with higher quality and fidelity, and thus higher telepresence, might actually 

reduce learning effectiveness. Therefore, despite some positive findings, the 

overwhelming relationship of perceived social presence to task performance is expected 

to be negative.  

 H4a2. An individual’s perceived social presence is negatively related to task  

performance. 

Self Presence and Task Performance 

 Since few studies have directly investigated outcomes related to one’s perception 

of self presence, the current investigation will draw from research that is coupled tightly 

with the concepts of self awareness and performance of activities. Heightened awareness 

of one’s self, and strong perceptions of self presence, may indicate that an individual is 

not fully engaged in an interaction and will thus perform a task poorly. An employee may 

be distracted from a task by thoughts of him or herself due to self consciousness, 

evaluation apprehension, needs to maintain amicability, or image management. This 
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energetic focus, self consciousness, and awareness of the self can detract from task 

performance.  

 Biocca (1997), in a description of the self in virtual environments, described that 

an individual becomes embodied in a virtual world, and the focus changes from the 

objective body to the body schema or the user’s mental representation of the body 

(Markman & & Gentner, 2005). Biocca describes that our body schema is labile, shifting 

with the use of media. The definition of self presence in the current investigation focuses 

on one’s genuine self, or the perception of who we are as it is linked to our objective 

body. Thus the more intent our focus on the performance of a task in a virtual world, the 

less aware of our self we become. Rickenberg and Reeves (2000) also describe that when 

participants were monitored, they felt more self conscious and anxious, and performance 

was lower. Even though self presence was not directly measured, one can surmise that 

feeling self conscious and anxious was related to heightened self awareness or presence, 

which occurred due to monitoring. These findings support the general argument that 

when an individual feels observed, becomes self conscious, or is overly self-focused as 

with image management, concentration on the task may diminish. In sum, lower self 

presence, because it is associated with a focus on an interaction, can be expected to 

contribute to higher task performance. In contrast, high self presence in a communicative 

interaction is expected to be negatively related to an individual’s task performance 

because self awareness and involvement by the individual detracts from performance of 

the task at hand. 

H4a3. An individual’s perceived self presence is negatively related to task 

performance.  
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Task Involvement 

 Task involvement has been linked to an individual’s perception of presence in a 

mediated interaction. Task involvement can be described as a psychological state 

experienced as a consequence of focusing one’s attention on a set of related activities 

(Schuemie et al., 2001). Burgoon et al. (2002) described one’s degree of involvement as 

“cognitive, emotional, and behavioral engagement in an interaction” (p. 660). An 

individual’s involvement in a task is important because it is expected to contribute to both 

the success of the task itself and commitment to the task and the other individuals with 

whom one is working. In fact, historically involvement has been such a central concept to 

studies of presence that it was originally incorporated into some conceptualizations of 

presence (e.g. B. G. Witmer & Singer, 1998).  

Physical Co-Presence and Task Involvement 

 Proximity generally promotes greater interactivity among people, and perceived 

physical co-presence is expected to demonstrate a similar relationship, with high 

perceived physical co-presence promoting involvement in an interaction. The law of 

propinquity describes that physical proximity allows for frequent interaction that allows 

us to find similarities that serve as a basis for liking (Newcomb, 1956). And, as described 

in the discussion of physical co-presence and trust, physical proximity reinforces feelings 

of social similarity and psychological closeness (Burgoon et al., 2002; Jarvenpaa & 

Leidner, 1998), creating an environment in which an individual is able to meet personal 

needs and is gratified by becoming involved in a task. Thus, the psychological closeness 

shaped by perceptions of physical co-presence is expected to increase one’s task 

involvement. 
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 Support for this argument has been found, for example, by Burgoon et al. (2002), 

who established that involvement was significantly higher with greater proximity. The 

authors concluded that proximity was a far more important consideration than anticipated 

and that it was important factor in evoking involved and mutual interactions. While these 

authors were examining general involvement in both the communicative interaction and 

task at hand, the relationship is expected to remain true for task involvement alone. In 

fact, the authors concluded that “actual or perceived distance can indeed weaken people’s 

task engagement” (p. 671). In sum, perceived proximity to one’s communication partner, 

or high physical co-presence, is expected to have a positive relationship with one’s 

involvement in a task. 

 H4b1. An individual’s perceived physical co-presence is positively related to task  

involvement.  

Social Presence and Task Involvement 

 Social presence is expected to engender more overall involvement, including task 

involvement, in a communicative interaction due to social connectivity. Although social 

presence may detract from successful task accomplishment, one can argue that the social 

connection that accompanies perceived social presence can increase an individual’s 

desire to become involved. A socially connected interaction, one with high social 

presence, is able to motivate involvement of individuals, and use norms of affiliation to 

elicit involvement and participation. Personalized interactions serve as a basis for 

affiliation and attachment to those we find similar, and this can motivate us to become 

involved in and to participate in an activity. A perception of social presence may help an 

individual become comfortable about another individual in that ambiguity about another 
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is reduced with the perception of personal contact and social information (Spears & Lea, 

1992; Tanis & Postmes, 2003). Thus, perceived social presence may contribute to 

involvement in a task by providing individuals’ the information they need to find bases 

for similarity, develop a positive impression, and build a sense of affiliation with another 

person.  

 Indirect support for this argument is demonstrated by an email experiment in 

which the inclusion of a solicitor’s photograph affected respondents’ behavior (Gueguen, 

2002). Specifically, an individual requesting participation in an experiment sent two 

emails, one with a photograph and one without. The inclusion of social information in the 

form of a photograph had a positive, quantifiable effect on the response rate, indicating 

that the social presence elicited by the photograph prompted involvement in the survey 

task. In addition, indirect support for the argument is provided by Nowak et al. (2005), 

who found that people interacting with synchronous media, which were implied to have 

higher social presence, reported feeling more self-involvement than those using 

asynchronous media. However, these same authors found that low cue media, with 

presumably lower social presence, were associated with an individual’s perception that 

others were more involved in the task. Despite this second finding that others seem more 

involved when social presence is lower, social presence is still expected to be related to 

one’s own involvement, which is of primary interest here. In sum, when an individual 

feels more socially present, involvement in the task is expected to be greater than when 

social presence is low. 

 H4b2. An individual’s perceived social presence is positively related to task  

involvement.  
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Self Presence and Task Involvement 

 Self presence is the degree to which one experiences one’s own genuine self 

during a communicative interaction with another person and describes an individual’s 

mental model of themselves during an interaction. Again few studies have directly 

investigated outcomes related to one’s perception of self presence. However, heightened 

awareness of one’s self, and strong perceptions of self presence, may indicate that an 

individual is not fully engaged in an interaction. Therefore, when self presence is high, it 

is expected to direct an individual’s attention inward, which will detract from 

involvement in a task. 

 Some studies have indirectly examined the role of self and task involvement. For 

example, Burgoon et al. (2002) describe that videoconferencing hinders performance 

because, when people can view themselves as they are interacting, it can “create a 

distracting and undesirable heightened self-consciousness that reduces mutuality and 

involvement between participants” (p. 664). Nowak et al. (2005) also found respondents 

using synchronous media, which direct attention outward to the interaction, reported 

higher self-involvement than those using asynchronous media, which provide time to 

focus inward. And in a summary of the face-to-face versus CMC literature, Bordia (1997) 

described that computer users reported higher private self-awareness and lower public 

self-awareness than those communicating face-to-face. In addition, reduced attention on a 

discussion partner and higher personal self-awareness in the computer-mediated 

conditions may allow users to behave outside of norms more easily (e.g., flaming, 

swearing).  
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 These findings indicate that high self presence may adversely affect an 

individual’s involvement in an interaction generally, and in the task specifically. It is 

therefore anticipated that when self presence is high, an individual may be distracted by 

thoughts of image management, performance apprehension, or simply be self-occupied, 

thus reducing involvement in the task itself. 

 H4b3. An individual’s perceived self presence is negatively related to task  

involvement.  

Communicative Outcomes 

 The evaluation of a communicative interaction, in terms of an individual’s 

perceived communication effectiveness and personal satisfaction with a communicative 

interaction, are discussed next. Physical co-presence, social presence, and self presence 

are all hypothesized to influence communication effectiveness and satisfaction in unique 

ways. And although the previous social and task-related outcomes were important to the 

current investigation, the evaluation of communicative interactions may be the most 

fundamental outcome examined due to the role that effective communication plays in the 

daily function of any organization.  

Communication Effectiveness 

 Communication effectiveness can generally be described as an interaction that is 

successful, efficient, effective, promotes understanding, and contributes to task 

completion (Nowak et al., 2005). Some researchers examining the effect of presence on 

information sharing and communication have also included the notion that interaction 

ease and naturalness also contribute to effective communication (e.g. Miranda & 

Saunders, 2003). For the purpose of the current research, communication effectiveness is 
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described as the degree to which a communicative interaction contributes to the 

achievement of a task-goal. Effectiveness is a property of the communication process 

itself rather than of a medium and is a perception of an individual participant in an 

interaction. 

 Presence is expected to influence an individual’s perceived effectiveness of a 

communicative interaction. The degree to which one perceives one’s self as physically, 

socially, or individually present can influence communication effectiveness because 

perceived presence in its various forms influences the amount and type of information an 

individual garners. For example, individuals who perceive high physical presence may 

believe they have a great number of additional cues available for interpretation and thus 

find an interaction more effective. The study by Bradner and Mark (2001) supports this 

opinion, with higher presence (a general measure of presence) improving the ability of 

people to show understanding, forecast responses, and express attitudes; furthermore, one 

could argue this contributes to more effective and satisfying communication. The effects 

of the three forms of presence on communication effectiveness are important to examine 

because effective communication sustains business operations and is critical to group 

interactions, co-worker task completion, and the success of daily business activities. The 

current section hypothesizes how communication effectiveness is influenced by each of 

the three forms of presence. 

Physical Co-Presence and Communication Effectiveness 

 Heightened perceptions of physical co-presence can provide additional 

information relative to low physical co-presence, and may therefore positively influence 

the effectiveness of a communicative interaction. The additional information that can 
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accompany perceived physical co-presence may provide redundant and complimentary 

information via different sources (e.g., oral agreement with head nodding), which confers 

certainty and contributes to mutual understanding (Burgoon et al., 2002). Additionally, 

when multiple cues are available for interpretation, it allows for selection of the cues that 

are most relevant and understandable to an individual. Thus the increased number of 

cues, by both allowing for convergence of information and by allowing an individual to 

use those that are most interpretable, heightens understanding and communication 

effectiveness. 

 Actual physical proximity has been related to more favorable interaction 

processes and outcomes than has distal interactions, with interaction processes and 

outcomes including involvement, interaction ease, and mutuality, which includes 

perceived understanding and receptivity (Burgoon et al., 2002). The communication 

achieved when actual physical presence is high is expected to have similar positive 

results for interactions when perceived physical co-presence is high. Some indirect 

evidence supports this argument that perceived physical co-presence is positively related 

to communication effectiveness. For example, in Bengtsson et al.’s (1999) study, results 

indicated that face-to-face interactions (and higher physical co-presence) were associated 

with greater understanding relative to CMC interactions. This greater understanding is 

possibly due to high physical co-presence allowing for redundant and additional cues, 

which provide additional information and the ability to attend to the more interpretable 

information. Additionally, Kraut et al. (2003), in an investigation of distributed 

collaboration, described greater efficiency in language use when video cues provided 

information regarding an object that was the focus of a task relative to video that focused 
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on the participants themselves. Arguably the object-focus provided physical presence 

with the object for participants, thus permitting more efficient communication. While 

these examples have not directly investigated the influence of physical co-presence on 

communication effectiveness, they do suggest that physical co-presence will be positively 

related to communication effectiveness.  

 H5a1. An individual’s perceived physical co-presence is positively related to  

communication effectiveness. 

Social Presence and Communication Effectiveness 

 Communication effectiveness is expected to be lower when perceived social 

presence is higher. As with physical co-presence, interactions with greater social 

presence are able to provide more cues and redundant cues relative to interactions with 

low perceived social presence. However, these cues are mostly socially focused and 

relationship-oriented and thus may detract from the effectiveness of an interaction. Social 

presence may negatively impact communication effectiveness because redundant cues, 

social cues and personalized interactions can detract from communication and reduce the 

effectiveness of the interaction. As argued with social presence as it relates to task 

performance, the greater psychological distance that accompanies low social presence 

communication creates an environment that encourages a more task-oriented and 

depersonalized conversation, and thus more effective communication for the successful 

completion of a task.  

 Research by Burgoon et al. (2002) found direct support for the argument that a 

social focus detracts from performance, finding that computer-mediated interactions 

generally outpaced face-to-face ones in terms of decision quality. One could argue that it 
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was the effectiveness of the communicative interaction that led to the observed higher 

quality decisions (for example, the person with the correct information in the desert 

survival exercise was better able to communicate that information). In addition, Nowak et 

al. (2005) found that those using low cue media reported significantly greater 

conversational effectiveness relative to those using high cue media (all respondents used 

asynchronous media). The authors proposed that the higher number of social cues, and 

possibly social presence, detracted from a focus on the task, provided irrelevant 

information for task completion, and thus reduced perceived effectiveness of a 

conversation. Finally, Miranda and Saunders’ (2003) use of a low social presence 

medium promoted the breadth of information shared. Although social presence was 

described as a characteristic of the medium rather than an individual’s perception of a 

social interaction, high perceived social presence may be linked to sharing irrelevant 

social information and reduced communication effectiveness, in turn.  

 In contrast, some evidence supports Social Presence Theory (Short et al., 1976) 

and the argument that more cues accompany rich media and create higher social 

presence, which will lead to more effective communication, especially for negotiations or 

other socially involved tasks. For example, Burgoon et al. (2002) described that the 

number of cues available during an interaction (more cues available indicated higher 

social presence) positively influenced perceptions regarding the ease of an interaction and 

its mutuality, which included the sub-constructs of receptivity, similarity, connectedness 

and understanding. In addition, Bordia (1997) described that understanding of a partner 

and task is often poorer in CMC groups relative to face-to-face groups, and that this 

reduced comprehension may negatively affect the quality of the group’s decision. Nowak 
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et al. (2005) also found that people interacting with synchronous media (implying higher 

social presence) felt that their conversations were more effective; moreover, Miranda and 

Saunders (2003) found that higher social presence media were related to a greater depth 

of information sharing, and arguably more effective communication. 

 Although these studies do raise questions regarding the clarity of a link between 

perceived social presence and communication effectiveness, they do not provide direct 

support for a contradictory effect in that none directly measured perceived social 

presence but instead relied on the assumption that more cues associated with rich media 

implied social presence. The primary difference between these contradictory findings and 

the current investigation is that social presence is described as a characteristic of the 

medium rather than an individual’s perception of a social relationship that is enabled by 

the communicative interaction. As argued in Hypothesis 1, high cue media are not 

necessarily associated with high social presence and a traditionally rich medium, such as 

videoconferencing, may create an abundance of cues without creating high perceived 

social presence, relative to a text-only chat. Thus, although some research indicates the 

social presence of a medium (i.e., more cues) may be related to communication 

effectiveness, high perceived social presence as it is defined for the current investigation 

is expected to be negatively related to task effectiveness.  

 In sum, the social focus that communicative interactions are likely to adopt when 

social presence is high may detract from discussions regarding the task. Therefore, social 

presence, although it may enhance collegiality and communication satisfaction, may 

detract from a task-oriented communicative interaction and reduce the effectiveness of 
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the interaction. Thus, the hypothesis proposes that social presence is negatively related to 

communication effectiveness. 

 H5a2. An individual’s perceived social presence is negatively related to  

communication effectiveness. 

Self Presence and Communication Effectiveness 

 Self presence, or users’ mental model of themselves and awareness of their 

personal role in an interaction, may create a situation for involvement in which an 

individual senses his or her unique personal participation is important. Similarly, if an 

individual has heightened self-awareness during an interaction with a co-worker then a 

perception may be that “because I am highly involved in the interaction, and because my 

contributions are valuable, the interaction is more likely to be effective.” A highly self-

present individual thus participates in an interaction, and because she has done so, 

perceives the interaction to be effective due to this participation. Note that a 

communicative interaction may not be objectively effective or superior to one in which 

the individual was not highly self present; the perception of high self presence in an 

interaction simply allows one to perceive their contribution, which facilitates the 

perception that the communication is effective. 

 Although there are very few investigations of presence and communication 

effectiveness, findings along these lines are supportive. For example, Nowak et al. (2005) 

found that higher perceptions of self-involvement (not self presence) in a communicative 

interaction lead to a higher perception of conversational effectiveness. Interestingly, these 

authors found that synchronicity was related to higher reported self-involvement, which 

led to feelings that the conversations were more effective, but the number of cues or 
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capacity of a medium was not related to these outcomes. Additional research has 

indicated that awareness of the self may contribute to perceptions of communication 

effectiveness. In an investigation of the effects of ambient music on presence in a virtual 

world, Robertson, de Quincey, Stapleford, and Wigggins (1998) describe that virtual 

reality designers operate on an assumption that increases in self presence may be 

correlated with higher levels of cognitive performance and possibly emotional 

development. Though not a direct link, when self presence is high, better cognitive 

performance and emotional maturity may be related to more effective communication. 

Finally, in a dissertation exploring virtual learning environments, Hewling (2002) 

describes that self presence, in the form of a distinct online learning persona, permits 

changes in behaviors and attitudes, indicating that effective learning, and arguably 

effective communication, is taking place. These findings lend credence to the hypothesis 

that self presence is positively related to an individual’s perceived effectiveness of a 

communicative interaction with a co-worker. 

H5a3. An individual’s perceived self presence will be positively related to  

communication effectiveness. 

Communication Satisfaction 

 Communication satisfaction can generally be described as the pleasure and 

fulfillment one gets from an interaction with another person. Dennis and Kinney (1998), 

drawing on the definition and measure of satisfaction with an interaction developed by 

Hecht (1978), describe communication satisfaction as dependent upon the degree of 

enjoyment, interest, sense of accomplishment, and overall communication satisfaction 

between partners. The current investigation defines communication satisfaction as an 
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individual’s evaluation of a communicative interaction as satisfying, enjoyable, and 

pleasurable. This definition does not include references to feelings of accomplishment or 

success as these are linked to task performance and the three forms of presence may well 

influence one’s perception of task performance differently than one’s perception of 

communication satisfaction. 

 Communication satisfaction is important to organizational operations in that it 

supports future communication among co-workers and helps individuals establish bonds. 

Communication satisfaction of the sender and receiver is an element contributing to 

performance on the job (Dennis & Kinney, 1998) and can be expected to be related to a 

number of outcomes such as job satisfaction, commitment, and identification. Finally, 

communication satisfaction may facilitate learning by focusing attention and increasing 

receptivity.  

 The three forms of presence researched here are expected to influence an 

individual’s evaluation of a communicative interaction. Presence influences 

communication satisfaction by facilitating psychological connections, social links, and 

shaping the information individuals are apt to receive about one another. For example, 

individuals in the midst of a negotiation task who perceive high social presence may 

experience tighter social bonds and evaluate an interaction more positively. It is 

important to highlight that communication effectiveness and satisfaction, although both 

communicative outcomes, may not exhibit similar effects. For example, Warkentin et al. 

(1997) described in their study of virtual teams that while both face-to-face and virtual 

teams exhibited similar levels of communication effectiveness, the face-to-face team 

members reported higher levels of satisfaction. The distinction of the three presence sub-
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constructs in the current research also allows these differences to be detected. The current 

section describes and hypothesizes about the relationship of the three forms of presence 

to communication satisfaction. 

Physical Co-Presence and Communication Satisfaction 

 Physical co-presence will be positively related to communication satisfaction as 

feelings of proximity facilitate interaction and increase affinity. As argued with social 

attraction and physical co-presence, a perception of physical closeness to another 

promotes psychological closeness to that person and provides additional information that 

can help reduce uncertainty. For example, Watt et al. (2002) describe that despite their 

usefulness in transferring information efficiently, cue lean media are less satisfactory 

means of connecting to others because the information provided is reduced. In addition, 

more certainty regarding a communication partner may occur with physical presence, 

which is also expected to contribute to communication satisfaction. Therefore, 

individuals reporting higher levels of physical co-presence will experience higher 

communication satisfaction than those who report low perceived physical co-presence 

with their communication partner.  

 There is some indirect support for the view that an experience of strong physical 

co-presence positively influences communication satisfaction. For example, Slater et al. 

(2000), in their examination of groups in face-to-face versus virtual settings, described 

that group accord generally increased with presence (defined as a feeling of “being there” 

with others) and was highest in face-to-face meetings. Increased group accord with face-

to-face interaction may also be related to a group’s satisfaction with their communication. 

Rourke et al. (2001) also describe a study by Andersen (1979) in which the use of 
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nonverbal behaviors that reduce physical and/or psychological distance between students 

and teachers, such as relaxed body posture, smiling, and using gestures, promoted affect 

toward the subject matter and instructor. This increased affect is likely indicative of high 

satisfaction with the communicative interaction as well. In addition, in a series of 

experiments testing the role of visual eye contact in creating presence, Muhlback, 

Bocker, and Prussog (1995) found that stereoscopy, a physical manipulation of the visual 

field, increased presence, which increased the attractiveness and acceptance of 

videoconferencing as a means of interacting. Likewise, Burgoon et al. (2002) found that 

unmediated face-to-face interaction was perceived as more receptive, easy, and friendly, 

and more communicatively satisfying by implication, than the mediated conditions in 

their study. Finally, Burgoon et al. (2002) found that actual physical closeness was 

positively related to mutuality, which included a number of sub-components. Especially 

important to understanding the relationship between physical co-presence and 

communication satisfaction were the respondents’ feelings of connectedness, receptivity, 

understanding, and ratings of an interaction’s ease and naturalness. These feelings 

occurred with physical presence and are expected to also be greater when perceived 

physical co-presence is high. These feelings are also descriptive of communication 

satisfaction in that more connected, receptive, understood, easy and natural 

communication is expected to be more satisfying communication. Therefore, the 

closeness achieved with high perceived physical co-presence, is expected to also have 

positive results for communication satisfaction. In sum, these studies support the 

hypothesis that heightened perceptions of physical co-presence may lead to greater 

satisfaction with a communicative interaction. 
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 H5b1. An individual’s perceived physical co-presence is positively related to  

communication satisfaction.  

Social Presence and Communication Satisfaction 

 Social presence is expected to be positively related to individuals’ 

communication. Some research findings directly support the hypothesis that social 

presence is positively associated with increased satisfaction in an interaction. For 

example, satisfaction with a mediated interaction has been shown to increase with an 

increase in presence, particularly social presence (de Greef & IJsselsteijn, 2000). In 

addition, in a study of leadership in face-to-face and virtual settings, group members were 

most satisfied with their leader when social presence was highest (interacting face-to-

face; Hoyt & Blascovich, 2003). 

 Indirect support also bolsters the argument that social presence heightens 

communication satisfaction. For example, when more cues were available to participants 

in Burgoon et al.’s (2002) study, and by their definition social presence was higher, users 

perceived the interaction to be easier, and were likely therefore more satisfied. Rourke et 

al. (2001) also describe an educational study by Gorham (1998) in which the use of 

students names, humor, and discussion of experiences from outside the classroom 

increased affective outcomes. Thus, behaviors that are likely to increase social presence 

were linked to positive emotional responses, and could be expected to also contribute to 

satisfaction with an interaction. Kemp et al. (1984) also described that when social 

presence is high and conversation is more personalized, interactants style of speech 

becomes more natural, and communication satisfaction is therefore likely to be higher. 

Finally, Olaniran (1996) found that satisfaction was lower in computer-mediated 
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interactions than in face-to-face interactions. These findings were in part because 

mediated communication was more difficult to use but one might argue that lower social 

presence, if measured, may have also contributed to lower communication satisfaction. In 

sum, previous findings support the argument that, because social engagement and 

feelings of collegiality contribute to communication satisfaction, social presence will be 

positively related to satisfaction with a communicative interaction. 

 H5b2. An individual’s perceived social presence is positively related to  

communication satisfaction. 

 At this juncture it is important to note that the hypothesis of heightened 

communication satisfaction with a strong sense of social presence, in combination with 

the hypothesis regarding social presence and task outcomes, indicate that communication 

satisfaction and task performance may be at odds. Interestingly, the increased social 

presence that accompanies face-to-face interactions may make interactions more 

satisfying, but detract from the task at hand.  

Self Presence and Communication Satisfaction 

 Self presence describes an individual’s mental model of themselves and 

awareness of their personal role in an interaction; it occurs when a computer-mediated 

interaction produces revelations in self-perception. When an individual has a strong sense 

of self presence, satisfaction with a communicative interaction is expected to be lower 

than when self presence is weak for two reasons.  

 First, heightened self presence may lead to feelings of self-consciousness, 

anxiousness, or apprehension when one’s awareness of self is heightened by monitoring 

(Bradner & Mark, 2001; Rickenberg & Reeves, 2000). When high self presence in an 
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interaction generates feelings of heightened self-awareness and causes an individual to be 

uncomfortable, self-conscious, or apprehensive, that person will likely not find the 

interaction satisfying, enjoyable, and rewarding. For example, Slater et al. (2000) 

described that personal responses to social situations such as embarrassment and 

discomfort can be generated in a shared virtual environment by emphasizing self 

awareness though representation with an avatar. While communication satisfaction was 

not explicitly measured, it was likely lower when the self was emphasized and an 

individual felt embarrassed or uncomfortable. In addition, Burgoon et al. (2002) describe 

that videoconferencing can heighten self-consciousness, which reduces mutuality and 

involvement between participants, and likely decreases communication satisfaction. 

Therefore, when it leads to feelings of self-consciousness, heightened self presence can 

be expected to be related to dissatisfaction with a communicative interaction.  

 A second means that self presence is related to communication satisfaction is 

through an individual’s awareness and focus throughout an interaction. High self 

presence implies that one’s awareness is inwardly focused rather than on the 

communicative interaction. While this may lead an individual to believe his contributions 

are especially valuable and increase perceptions of effectiveness, it is not necessarily 

going to contribute to an individual’s satisfaction with an interaction. This is because 

many of the benefits that accrue during a communicative interaction (such as trust, task 

involvement, communication satisfaction) do not because the inward focus that 

accompanies high self presence reduces an individual’s ability to connect with a 

communication partner. Communication can essentially be described as the connection of 

one intelligence with another (Biocca, 1997). If an individual is highly self present, then 
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this awareness of another is likely reduced and the purpose of communication, the 

connection with another, remains unmet. For example, Walther et al. (2005) described 

that in online medical support groups, perceived similarity contributed to feelings of 

attraction and homophily, and increased an individual’s tendency to be persuaded. When 

an individual is self-focused these benefits may not be perceived and an interaction may 

be considered less satisfying. For these two reasons, self presence will be negatively 

related to communication satisfaction.  

  H5b3. An individual’s perceived self presence is negatively related to  

communication satisfaction.  

Mediation Research Question 

 Nowak et al. (2005) emphasize that research should focus on causal chains 

between media attributes, such as the number of cues and the synchronicity afforded by a 

medium, and outcomes of interest. In their examination of the mediating role of 

involvement, these authors argue that examination of the direct effects of media attributes 

on outcomes is an incomplete and possibly misguided view. By emphasizing intervening 

variables, researchers may elucidate some of the contradictory findings regarding media 

attributes and their influence on communicative outcomes.  

 The impact of media affordances on processes and outcomes has already been 

found to be mediated by other processes, such as interactivity (Burgoon et al., 2002) and 

involvement (Nowak et al., 2005). In addition, in an investigation of social presence and 

social responses toward a robotic dog, K. M. Lee et al. (2005) described that people’s 

social responses toward the robot were mediated by their feelings of social presence 

(defined as co-presence and psychological involvement). K. M. Lee and Nass (2004) also 
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found that social presence mediated the relationship between synthetic voices and 

subjects’ assessment of books and website credibility. These studies indicate that an 

examination of intervening variables, such as presence, may be central to our complete 

understanding of the effects of communication technology on outcomes. The current 

research project therefore also examines the relationship of media attributes (capacity and 

synchronicity) and outcomes, with presence mediating the influence of media attributes 

on the three sets of outcomes examined. It is proposed that the attributes or qualities of 

media that have previously been found to influence outcomes such as trust or task 

involvement are in fact mediated by an individual’s perceived physical co-presence, 

social presence, and self presence.  

RQ3. Presence mediates the relationship between media attributes (capacity and  

synchronicity) and social, task, and communication-related outcomes. 

CHAPTER SUMMARY 

 Chapter two has introduced the theoretical underpinnings of the concept of 

presence and detailed possible sub-components of the construct. Two media attributes, 

capacity and synchronicity, are examined for their influence on perceived presence, along 

with a number of demographic controls. Hypotheses are also presented regarding three 

sets of outcomes that are important to organizational operations. The effects of presence 

examined include social outcomes, task-related outcomes, and one’s evaluation of a 

communicative interaction. The means by which these hypotheses will be tested are 

introduced next in Chapter 3. Specifically, Chapter 3 will introduce the research design, 

methodology, and data collection procedures that will be used to explore the five 
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hypotheses presented here. First, a pilot study is described, then the research design and 

data analysis plan for the full study are described in detail.  
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Chapter 3: Research Design and Methods 

 The research design and methods used to explore the hypotheses proposed in the 

current study are introduced in this chapter. The chapter begins by describing the pilot 

study that was used to test the survey instrument and ensure that the three forms of 

presence are distinct. Following the pilot study description, the full research design and 

methods are introduced, beginning with a discussion and justification for the research 

design. Next, the data collection procedures are detailed, including discussion of the 

levels of analysis, a description of the individuals and organizations that participated, 

sample characteristics, and variable measures. The chapter concludes with an overview of 

the data-analysis methods that were used to test the hypotheses of the primary 

investigation. 

PILOT TEST  

 The survey instrument was pilot tested to ensure the measures of presence 

distinguish among the three theoretical sub-components. These measures are of particular 

importance because the three sub-components of presence have not been widely 

examined as distinct factors. Therefore, factor analysis was performed to ensure that the 

three forms of presence, physical co-presence, social presence, and self presence, are 

unique constructs and a sound conceptual basis for discriminating among types of 

presence. In addition, the pilot study was used to validate the survey instrument and 

verify the reliability of the items used to measure presence. 

Pilot Study Participants and Sample Characteristics 

 Subjects were individuals who worked at least half-time who have had experience 

interacting using the six forms of media of interest in the workplace. Students at a large 



 175 

public university in the south-central United States received extra credit for an 

introductory communication class for recruiting participants to complete the pilot study 

questionnaire. Each student was able to invite two people to respond to the online survey.  

 The total number of respondents was 84. The number of students in the class was 

64. Assuming each of the enrolled students did ask 2 people to participate, there were 128 

possible invitees and the response rate was 65.6 percent, or 84 respondents out of the 128 

possible invitees. Of the 84 respondents, 40 were male and 44 were female, the average 

age was 34.85 years, the average number of years worked was 15.64, and all but three 

spoke English as their first language. Respondents’ levels of education were as follows: 

none had less than high school, 8.3 percent had graduated high school, 32.1 percent had a 

technical or associate's degree or some college, 41.7 had an undergraduate degree, 15.5 

percent had a Master's or law degree, and 2.4 percent had an advanced degree (PhD, 

Medical). Job types were as follows: 53.6 percent worked in professional and business 

services, 8.3 were in technical professions, 10.7 were in managerial positions, 10.7 were 

in the fields of education and health, none were in manufacturing and manual work, 11.9 

worked in the service sector, and 4.8 worked in other professions. Finally, income among 

respondents was distributed as follows: 17.9 percent $0-15,000, 14.3 percent $15,001-

30,000, 19.0 percent $30,001-45,000, 11.9 percent $45,001-65,000, 9.5 percent $65,001-

85,000, 27.4 percent above $85,000. 

Pilot Study Design Justification 

 The primary purpose of the pilot study was to examine the presence construct and 

ensure that the items measure the sub-dimensions well. Therefore, the questionnaire 

items designed to measure the three distinct components of the presence construct were 
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examined in two ways. First, reliability analyses were performed on the presence items 

and any unreliable items were modified for the full study or dropped. Based on the 

findings of the pilot study, one additional question per type of presence was also added to 

ensure that there were enough items to reliably measure each presence sub-construct even 

if an item needed to be deleted. Next, the pilot data were tested using principal 

components factor analysis to ensure that there are three subcomponents of the construct 

of presence and that each item distinctly contributes to the appropriate component.  

Pilot Study Data Collection Procedures 

 Participants were associates of students who attended a large public university in 

the central south. Respondents were asked by students to respond to the brief survey 

online. The online format was selected for two reasons. First, respondents had access to 

the Internet since they had to be familiar with CMC that depended upon use of the 

Internet. The survey was online so that it was easily accessible and could be completed at 

a time that was convenient to the respondent. Second, the online format was a cost 

effective and efficient means of reaching this diverse working population. Online surveys 

can be administered relatively rapidly, and at a lower cost than a traditional paper survey 

(Dillman, 2000). For both these reasons, the pilot study data was collected via an online 

survey. 

Pilot Study Measurement 

 This section overviews the measurement of the items in used in the pilot study. 

The constructs operationalized for the pilot study include media attributes and the three 

forms of presence. Appendix 1 contains a complete list of questions for the pilot study. 
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Media Attributes 

 Two media attributes, capacity and synchronicity, were examined as predictors of 

presence. A medium’s capacity was observed at three levels. The lowest level of capacity 

permits the use of media using only text. Neither the medium nor high level capacity 

media are text-based. Mid-level capacity media allow for the use of audio communication 

only, while high capacity media permit the use of both audio and visual interaction. The 

synchronicity of a medium is observed at two levels, synchronous and asynchronous. The 

combination of three levels of media capacity and two levels of media synchronicity 

result in six categories of media attributes to examine. The specific media used for the 

operationalization of media capacity and synchronicity thus include two media that rely 

heavily on the use of text symbols, email and instant messaging, and four that do not rely 

on text for customary usage. These audio and audio-visual media include voice mail and 

telephone for synchronous and recorded video and videoconferencing for asynchronous 

media (note that text messaging is frequently used on cell phones, but is not the type of 

telephone usage this research addresses). The levels of capacity and synchronicity were 

assigned by the design in the pilot study in that a text-only medium (instant messaging) is 

automatically considered to be low capacity. No questions were asked to confirm these 

assumptions in the pilot study. 

Perceived Presence Variables 

 The media attributes described above are examined for their influence on the three 

sub-dimensions of presence including perceived physical, social, and self presence. 

Factor analysis was performed to ensure that the three theoretical sub-components of 

presence are distinct, although they are correlated. To hold communication content (task 
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versus social) constant, the questions focused on task-related communication rather than 

social communication at work. The questions prompted respondents to answer questions 

about their perceptions of presence during a particular, task-based interaction while using 

their randomly selected medium. All presence items were rated on a 7-point scale (from 

1= strongly disagree to 7= strongly agree). 

 Physical co-presence describes a respondent’s perception of being there, in 

another place with another person, while communicating via a particular medium. The 

items used to measure physical co-presence were developed based on items from a 

number of questionnaires for physical presence, virtual presence, and telepresence, many 

of which were used originally to study virtual reality. The questionnaires drawn from 

include those developed by Basdogan, Ho, Srinivasan, and Slater (2000), Dinh, Walker, 

Song, Kobayashi, and Hodges (1999), Kim and Biocca (1997), Nowak and Biocca 

(2003), Schroeder, Steed, Axelsson, Heldal, Abelin, Wideström, et al. (2001), Slater et al. 

(1994), and B. G. Witmer and Singer (1998). The items were adapted to accommodate 

the focus of the current investigation, namely the experience of being with another person 

somewhere else, rather than simply being in another place as with virtual reality. The five 

survey items captured physical co-presence as: (a) being in ‘there’ with another person, 

(b) being in the same room, (c) seeming physically close, (d) feeling physically together, 

and (e) experiencing a feeling of being in the same physical space with another person.  

 The definition of social presence was based on the activation of a psychosocial 

relationship while communicating via a particular medium, and the influence of socially 

driven practices and norms that accompany these social relationships. As with historical 

measures of presence, an important part of the definition of social presence includes the 
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notion that a medium allows a respondent to experience closeness and intimacy, versus 

social distance, while communicating. However, historical measures of social presence, 

such as Short et al.’s (1976) original semantic differential measure of social presence, 

have often focused principally on the positive aspects of social presence associated with a 

medium. A number of these measures describe high social presence as occurring with 

“warm” or “friendly” media or communicative interactions. 

 In contrast, the items used to examine social presence in the current investigation 

focused on a range of characteristics that typify a social interaction. Social presence is 

considered high when a medium permits all characteristics of a social interaction to 

influence communication, which is in contrast to a lack of social engagement that 

accompanies low social presence. For example, the items included in the survey describe 

an interaction that contains emotion, is personal, and allows a respondent to know a co-

worker, which is contrasted with an interaction that is neutral, detached, impersonal, and 

conveys an unknown other. Emotion or knowing another can be positive or negative; the 

respondent may have an affinity for the co-worker or not. It is important only that the 

social relationship be activated for the respondent. In this way, a number of outcomes that 

may be negatively related to increased social presence can be better explored. Social 

presence items were drawn from a number of previous surveys including the Reality 

Judgment and Presence Questionnaire by Baños, Botella, Garcia-Palacios, Villa, Perpina, 

and Alcaniz (2000), a questionnaire by Gefen and Straub (2003), the GlobalEd 

Questionnaire by Gunawerda and Zittle (1997), the Para-Social Presence Questionnaire 

by Kumar & Benbasat (2002), and Nowak and Biocca’s (2003) questionnaire. The five 

items specifically address an individual’s: (a) awareness of a social connection, (b) 



 180 

feelings of social contact, (c) ability to get to know another personally, (d) feelings of 

attachment/detachment, and (e) ability to discern emotions.   

 Self presence was described by feelings of self-consciousness, being self-aware, 

and noticing one’s own actions and participation in a communicative interaction. To date 

there have not been many investigations that specifically measure an individual’s 

experience of self presence during a communicative interaction. Therefore, the items 

used to measure self presence were developed based on the theoretical definition of self 

presence outlined here, which is based on the work of K. M. Lee (2004). Items are also 

drawn from questionnaires by Murray, Arnold, and Thornton (2000) and Burgoon et al. 

(2002). The survey items described feelings of self awareness, individuality, and personal 

existence and participation in a communicative interaction. The five self-presence items 

addressed: (a) feeling part of the interaction but as an individual, (b) noticing personal 

existence, (c) noticing one’s self while communicating, (d) being aware of one’s self, and 

(e) being aware of one’s own participation in the interaction.  

Pilot Study Data Analysis 

 Respondents were asked to respond to an electronic, web-based survey. Through 

their responses to this survey participants were randomly assigned to a condition, or one 

medium, to consider while they responded the survey. The media were presented in 

random order and respondents were asked to consider the first medium listed for their 

responses to the survey. If respondents did not have experience with the first medium 

listed, then they were asked to consider the second medium on the list and so on until a 

medium that the respondent was familiar with was presented to them. The options 

presented include all six forms of media in the conditions created by three levels of 
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capacity and two of synchronicity (email message, instant message, voice mail, telephone 

call, recorded video, and videoconference).  

Respondents were asked to remember their most recent, task-oriented interaction 

related to their job using their selected medium. The interaction considered could be with 

a supervisor, client, co-worker, colleague, or customer. The respondent was asked to 

briefly describe the interaction to confirm that it was task-related. Finally, respondents 

were asked to confirm the medium they selected to ensure that they were considering 

only that medium when responding to the presence and outcomes questions.  

Data Analysis 

 The first purpose of the pilot study was to assess the reliability of the items 

measuring the three forms of presence on the questionnaire. All items were checked for 

internal reliability. Cronbach’s Alpha was used to assess the reliability of physical co-

presence, social presence, and self presence items. If Cronbach’s Alpha is below the .70 

threshold recommended by Nunnally (1967, cited in Gefen & Straub, 2003) then items 

were revised or dropped from the questionnaire for the full study.  

 The second question the pilot study addressed was the form and subcomponents 

of the presence construct. To test the factor structure of presence, principal components 

factor analysis was performed. The factors were estimated based on the twelve 

questionnaire items used to measure the three constructs of presence. The extraction 

method used to empirically determine the variable grouping scheme was principal 

components analysis (Stevens, 1996). Oblique rotation was used for ease of interpretation 

once the factors are extracted since the factors, or three forms of presence, were expected 

to be correlated with one another rather than orthogonally related. Interpretation of the 
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factors was done by examining the pattern matrix, which indicates the standardized 

regression coefficients. The pattern matrix should be interpreted in combination with the 

structure matrix, which indicates the factor loadings, when rotation is oblique, as is the 

case here. In addition, when items cross-loaded across the sub-components of presence 

they were either modified to more closely reflect other items in their intended group or 

removed. 

 The pilot study indicated two items that needed improvement for reliability; these 

included one reverse-phrased item for physical presence and one reverse-phrased item for 

self presence. The factor analysis of the presence measures revealed that the three sub-

dimensions of the presence construct were not as distinct as desired, but were viable. 

Therefore, the full study was run. The lack of strong distinction among the factors did, 

however, lead to the inclusion of a confirmation question regarding respondents’ 

perceptions of capacity and synchronicity about the medium they were using. In addition, 

a high drop-out rate at the confirmation question regarding the medium selected for the 

questionnaire led to simplification of that question as well. The primary investigation, 

including its design, data collection procedures, and planed data analysis, are described in 

depth next. 

FULL STUDY 

 The primary investigation examined how two media attributes, capacity and 

synchronicity, are related to the perceived presence of individuals communicating in the 

workplace. The study was a cross-sectional comparison of perceived presence of co-

workers who have had experience communicating with various media. The primary 

research question focused on communication that is a one-on-one, task-oriented 
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interaction with a co-worker. To aid recall, participants responded to the questionnaire 

items while considering their most recent, task-oriented interaction using their randomly 

selected medium. Also of importance to the current research are the seven demographic 

control factors that are also expected to influence perceived presence. Finally, the three 

forms of perceived presence were examined for their impact on the outcome variables 

described previously. The design justification and data collection procedures, including 

variable measures, are described next.  

Design Justification 

 To date, much of the research concerning the effects of media attributes has been 

limited to examinations of the direct effect of a particular attribute, such as synchronicity, 

to an outcome, such as perceived task performance (Burgoon et al., 2002; Nowak et al., 

2005). The approach taken in the current project extends prior research in two ways. 

First, conventional research has examined presence as a global construct rather than 

examining the possible differential effects of its components. The current research 

therefore extends previous efforts by examining the influences and effects of the three 

separate dimensions of presence; physical, social, and self presence. The second way this 

project extends previous research is by examining the effects of the three sub-dimensions 

of the presence construct on outcomes. Traditional media effects researchers have 

examined and found a number of results relating an attribute of a medium to an outcome; 

however, a number of these results have been mixed or contrary to expectations. The 

current project, by examining the mediating role of presence on outcomes rather than the 

direct impact of a particular media characteristic on the same outcome, can contribute to 

a better understanding of both media effects and presence findings. 
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 The current investigation is also unique in that it is focused on task-oriented 

communication. The concentration on task-related communication is done for three 

reasons. First, task-related communication is arguably the most important type of 

communication from an organization’s perspective. Although purely social 

communication is undeniably critical for the creation and maintenance of organizational 

culture, identity, and norms; task-oriented communication serves the fundamental 

mission of the organization. Second, if social outcomes are influenced by presence when 

focused on task-related interactions, then this is particularly strong evidence of the 

importance of presence to socially-related outcomes. The use of task-oriented 

communication is therefore a conservative test of the influence of presence. Third and 

finally, while contemplating task-oriented workplace communication, respondents should 

be better able to respond to questions regarding all three dimensions of presence 

(physical, social, and self), while a focus on social communication could mistakenly 

guide participants toward thinking primarily about social presence. Therefore, the focus 

on task-related communication does not exclude any dimension of presence while a focus 

on socially-oriented communication in the workplace may prevent the ability to detect 

and examine all three dimensions of presence.  

The current investigation explores the perceived presence of coworkers in an 

ongoing working relationship, which has additional implications for the study design. 

Specifically, the use of a laboratory setting would not be as informative because the 

research questions center on the perceived presence of coworkers who have ongoing 

communication. A number of studies have, in fact, examined presence in first-encounter 

interactions in an experimental setting. However, it is not practical in a laboratory setting 
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to simulate the authentic, ongoing working environment that is needed to affect 

communication processes and presence in the manner that is of interest here. Therefore, 

this investigation was conducted with a survey of respondents who work in an 

organization. A major limitation of this approach is the inability to keep out extraneous 

forces, such as firm rules or norms with respect to communicating, and the possibility 

that a “Hawthorne effect” (Cook & Campbell, 1979) may produce a portion of the 

observed outcomes since respondents may answer survey questions differently than if 

they were unaware of being studied. Precautions were taken into account for such factors.  

Data Collection Procedures 

Level of Analysis 

 Perceived presence is an individual socio-cognitive process; therefore, to examine 

the research questions presented, the appropriate level of analysis was the individual. 

Individuals who have regular, task-based interactions with a co-worker were surveyed to 

measure their perceived presence, their responses to the demographic control variables, 

and to capture their evaluations of the outcomes of interest. 

Study Participants 

General requirements for the participants in the full study were similar to those in 

the pilot study. Specifically, all participants had access to, and some workplace 

experience with, the asynchronous media of email, voice mail, and recorded video, and 

the synchronous media of instant messaging, phone, and videoconferencing. All 

participants also had the opportunity to communicate with other firm members face-to-

face. Participants are also currently employed at least half time at the organization. 
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 Data were gathered via a web-based survey from members of an information 

technology-oriented division of a large multi-national firm. The firm employs 66,000 

people of more than 140 nationalities working in 80 countries. Each respondent answered 

questions about presence while using a particular medium in a specific, task-related work 

situation. Respondents were also asked about their perceptions regarding a number of 

outcomes related to their interaction using that medium. Finally, subjects responded 

about their perceptions of presence while communicating FTF in a task-oriented work 

situation and about outcomes related to this FTF interaction. 

 The average age of participants was 39.74 years with a minimum of 21 and a 

maximum of 61, which is representative of the division with an average age between 40 

and 45 years of age.2 The average years of total work in the sample was 17.3. Gender was 

not equally distributed; 76.8 percent of participants were male and 23.2 percent were 

female. However, this gender distribution was representative of the division overall, 

which is approximately 75 percent male and 25 percent female. English was the first 

language (most comfortable speaking language) for 72.4 percent while 27.6 percent were 

most comfortable speaking a language other than English. Income levels were weighted 

toward a relatively high average income due to the professional and technical nature of 

the firm studied. Income was distributed as follows among those responding to this 

question: 9.6 percent below $35,000, 10.6 percent from $35,001-50,000, 19.2 percent 

from $50,001-75,000, 19.7 percent from $75,001-100,000, 23.2 percent from $100,001-

150,000, and 17.7 percent above $150,000. Some respondents, 26.4 percent, did not 

respond to the income question. Education levels included 2.8 percent with a high school 

                                                 
2 The average age and male to female ratios were independently provided by two managers in the division. 
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degree, 14.2 percent with a technical or associates degree or some college, 34.6 percent 

with an undergraduate degree, 39.3 with a Master’s or law degree, and 9.0 percent with 

an advanced degree (Ph.D. or medical). In terms of the job-types represented, 23 percent 

were in professional and business services (e.g., accounting, legal), 45.5 percent were 

technical (e.g., software engineer, geophysicist), 24.4 were managerial (e.g., department 

head, project manager), and 7.2 percent responded that they were non-technical service 

employees (e.g., clerical, data processing clerk).3 

Sample Size 

 The invitation to take the survey was presented as an embedded link in a quarterly 

bulletin board newsletter that was available to 2,823 people (2,449 subscribers to an IT 

bulletin board and 374 subscribers to a management bulletin board). The survey was 

available to respondents via an independent web site for ten days. A reminder email was 

sent directly to respondents on day seven. The number of respondents was 456 people for 

a response rate of 16.2 percent. The number of complete and usable responses was 269 

for a complete and usable response rate of 9.53 percent; these are the responses used for 

data analysis. While the response rate was lower than preferred, there was enough power 

to discern a number of interesting significant relationships. 

Survey Type 

 Information regarding the link to an online survey was provided to respondents so 

that they could anonymously log in and answer the survey. The survey was hosted on a 

web page independent of any organizations related to respondents. Respondents were 

                                                 
3 Totals may be slightly off from 100 percent due to rounding. In addition, all six job-type categories were 
not represented; the two work groups not represented included education and health services, and 
manufacturing and manual.  
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able to visit the page to respond to the questions, save responses and return later, and 

send responses anonymously. The flexibility to respond at a convenient time and place, 

and at one’s own pace, is helpful in increasing response rates (Dillman, 2000). The online 

survey format was especially useful for the current research because, as a condition of 

involvement in the research, users were familiar with a number of forms of 

communication technology and were likely familiar and comfortable with providing 

survey information via the Internet. In addition, the online survey provided relatively fast 

turnaround since postal mail time did not have to be accounted for (Dillman). Finally, an 

electronic survey format provided an attractive alternative because a variety of media 

options for response was easily provided with random selection electronically. 

Specifically, the media were presented in random order and respondents were asked if 

they are familiar with a particular medium. When the participant responds that he or she 

is familiar with the medium, it was selected and questions were filtered so that only those 

related to that one medium are presented. The respondent need not attend to any further 

questions about other media. This prevented the use of a lot of paper and saved time for 

respondents since they did not have to flip through a number of pages that did not apply 

to them. All respondents were assured privacy in their responses and were informed that 

their employer had no access to responses, electronically or otherwise, although a brief 

report of aggregated findings was included in the electronic news bulletin that was used 

to collect the data so that respondents could see the results. No other results were shared 

with the firm. 
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Full Study Measurement 

Media Attributes 

 The same two media attributes, capacity and synchronicity, were examined as 

predictors of presence in the full study. Measurement of these items was the same as in 

the pilot study. Specifically, a medium’s capacity was again observed at three levels. The 

lowest level of capacity permits the use of media using only text, mid-level capacity 

media allow for the use of audio communication only, while high capacity media permit 

the use of both audio and visual interaction. The synchronicity of a medium was also still 

observed at two levels, synchronous and asynchronous. The same six media were used to 

fill each cell of the design created by the three levels of media capacity and two levels of 

media synchronicity (email, instant messaging, voice mail, telephone, recorded video, 

and videoconferencing). The levels of capacity and synchronicity were again assigned by 

the design; however, in the full study respondents were asked to confirm these 

assignments by providing their own assessments of a particular medium’s capacity and 

synchronicity. The differences between the capacity and synchronicity levels assigned 

versus assessed are discussed in detail in Chapter 4. 

Perceived Presence Variables 

The full study also held communication content constant by asking subjects to 

focus on task-related interactions in the workplace. As with the pilot study, the questions 

prompted respondents to answer questions about their perceptions of presence during a 

particular, task-based interaction while using their randomly selected medium.  

 The presence variables examined in the full study were the same as those used in 

the pilot study. The items used to measure physical, social, and self presence were the 
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same with the exception of the few changes described in the pilot study analysis of the 

item reliabilities. Specifically, based on reliabilities, the wording of two items changed. 

The physical and self presence reverse-phrased items were reworded to be positively 

phrased. In addition, the factor analysis results lead to a change in the wording of one 

item that was cross-loading between physical and social presence. The item was re-

written to be more similar to the other presence measures that it was intended to correlate 

with. Finally, to increase reliability, one item per sub-component of presence was added 

to the measures used in the pilot study, for a total of five items per presence sub-

component. All presence items were again rated on a 7-point scale (from 1= strongly 

disagree to 7= strongly agree). The items measuring physical, social, and self presence in 

the full study are included in the questionnaire in Appendix 2. Once the full study was 

run, item reliabilities and factor loadings were again examined and one item per presence 

was removed prior to performing the data analyses. The examination of the reliabilities 

and tests for the factor structure to determine items for use in the full data analysis are 

detailed in Chapter 4. 

Control Variables 

 The seven demographic variables outlined in Chapter 2 are examined for their 

effect on perceived presence. No controls were measured in the pilot study, so all the 

outcome variables were used for the first time. The controls included: gender, age, years 

of work, first language, socioeconomic status – income, socioeconomic status – 

education, and job type. All the demographic variables were examined with one question 

each. The age, gender, and years of work questions were all straightforward. The levels 

of income and education for the socioeconomic status questions were drawn from the US 
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Census but were increased at to accommodate for the fact that the respondents were more 

highly educated and in higher income brackets than average Americans. The job types 

examined in the current study included professional and business services (i.e. human 

resources, attorney), technical (engineer, computer programmer), managerial, education 

and health services, manufacturing and manual, and non-technical services (clerical, 

office support). These professions were drawn from the US Census and were modified to 

fit the firm as well. The job types were divided into those that were considered to be 

technical (technical), and those that were considered non-technical (professional and 

business services, managerial, education and health services, manufacturing and manual, 

and non-technical services). As detailed in Chapter 2, these seven demographic variables 

may influence presence and were therefore included as self-report demographic questions 

on the questionnaire. Any effects of demographic factors on perceived presence can be 

controlled in the examination of media effects on presence.  

Outcome Variables 

 The effects of perceived physical co-presence, social presence, and self-presence 

on individual employee beliefs and behaviors were also considered. The outcomes 

investigated fall into three categories: social, task-related, and participants’ evaluation of 

their communicative interactions. All outcomes were measured on a 7-point scale (from 

1= strongly disagree to 7= strongly agree). The questions that make up the scales in the 

current study are based on a variety of questionnaires that have been used in previous 

research. No outcomes were measured in the pilot study, so all the outcome variables 

were used for the first time. 
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 The social outcomes included in the current investigation include trust and social 

attraction. Trust generally includes character-related facets such as being truthful, 

trustworthy, sincere, responsible, and reliable (Burgoon et al., 2002). Being responsible 

and reliable, while critical components of trust, are better determined over time through a 

number of interactions. The focus of the current research is on an individual’s ability to 

discern if another is truthful, trustworthy, and sincere when communicating with a 

medium that is being used in a typical task-based interaction with a co-worker. This trust 

is socially-based rather than trust built on repetition and experiences over time. 

Therefore, the items to measure trust focused primarily on whether a co-worker seems 

truthful, trustworthy, sincere, and has integrity during an interaction. Trust in the current 

study was measured using a scale adapted from the general construct of trust created by 

Jarvenpaa and Leidner (1998) in their examination of trust in virtual teams, which in-

turn, was based on those of Mayer, Davis, and Schoorman (1995) and Pearce, Sommers, 

Morris, and Frideger (1992). Items from Gefen and Straub’s (2003) measure of Web user 

trust and Burgoon et al.’s (2002) trust measure, used to investigate computer versus face-

to-face interactions in an experiment using the desert survival game, were also adapted 

and included in the trust measure developed here. The four trust items included being 

able to discern whether another person in an interaction (a) has integrity, (b) is being 

truthful or not, (c) is sincere, and (d) is trustworthy.  

 The second social outcome that was examined, social attraction, describes the 

extent to which an individual is drawn to a communication partner because that partner is 

likable or affable. Items asked a respondent about their perceptions regarding their 

personal connection to another, whether or not their co-worker is likable and enjoyable to 
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be with, and/or would fit into the respondent’s circle of friends. A number of the social 

attraction items were again modified versions of those by Burgoon et al. (2002). In 

addition, items were influenced by a survey by Nowak et al. (2005) that was used to 

measure person perception in CMC. The four social attraction items include (a) being 

able to tell if the person was enjoyable to be with, (b) feeling a personal connection, (c) 

finding it easy to like the other person, and (d) being able to tell whether a 

communication partner would fit into one’s own circle of friends. 

Task-related outcomes considered in the current research include perceived task 

performance and perceived task involvement. The task performance measures used 

focused on the ability of a respondent to effectively interact and complete an assigned 

task or required activity. The perceived task performance questions addressed a 

respondent’s ability to accomplish tasks, complete work, and accomplish goals when 

communicating about a typical task with a co-worker. These items were drawn primarily 

from B. G. Witmer and Singer’s (2002) Presence Questionnaire (PQ), which measures 

presence in virtual environments, and were modified to fit the current investigation. The 

four task performance addressed whether a respondents believed they (a) were able to 

accomplish tasks, (b) whether it was easy or difficult to complete work, (c) were able to 

perform required work, and (d) whether the job was easily accomplished.  

The perceived task involvement measures addressed a respondent’s perceived 

engagement and participation in a typical task-based communicative interaction with a 

co-worker. Specific items addressed distraction from the interaction, involvement in the 

interaction, active participation, and engagement in the interaction. The items were drawn 

from a questionnaire designed by Gerhard, Moore, and Hobbs (2001) for a virtual 
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environment in an experimental setting, the Networked Minds Questionnaire by Biocca, 

Harms, and Gregg (2001), and the PQ by B. G. Witmer and Singer. The questions were 

modified to fit the workplace person-to-person communication investigated in the current 

study. The four items to measure task involvement included participants’ assessment their 

(a) ease of distraction from the interaction, (b) involvement as a participant, (c) level of 

activity, and (d) level of engagement in the interaction.  

 The final outcomes that were examined are respondents’ evaluations regarding a 

communicative interaction with a co-worker on a typical task. The two specific 

evaluative outcomes include measures of a respondent’s perceived effectiveness of the 

interaction and satisfaction with their communication. There are a number of widely used 

questionnaires that address communication effectiveness and satisfaction. The items for 

communication effectiveness and satisfaction with the interaction for this study are 

however, drawn from questionnaires that assess communicative interactions and 

conversational effectiveness while examining presence specifically. The effectiveness of 

the interaction is measured by items that address the ability to communicate effectively 

and have successful communication that promotes understanding. The items to measure 

interaction effectiveness were modified from Gerhard et al.’s questionnaire (2001), the 

Networked Minds Questionnaire (Biocca et al., 2001), and Nowak et al.’s (2005) 

questionnaire measuring the influence of synchrony and sensory modality on the person 

perception process in computer-mediated groups. The four items capturing perceptions of 

communication effectiveness included respondents’ (a) assessments of his or her ability 

to communicate effectively, (b) belief that the communication promoted understanding, 
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(c) feelings that there were factual misunderstandings, and (d) belief that the 

communicative interaction was generally successful.  

The second measure evaluating a communicative interaction was satisfaction with 

the communication. The measure included items such as finding an interaction satisfying, 

rewarding, and enjoyable. These items were guided by those of Baños et al. (2000), 

whose satisfaction items addressed whether an experience seemed satisfying or 

reinforcing, and Burgoon et al. (2002), who measured a favorable interaction process 

during a computer-mediated task. The four questions used to assess individuals’ 

satisfaction with a communicative interaction included (a) finding the interaction 

satisfying, (b) enjoyment or not of the conversation, (c) finding the interaction rewarding, 

and (d) feeling generally pleased with the communication.  

Full Study Data Analysis 

 

Condition Assignment 

 

 As with the pilot study, respondents were asked to respond to an electronic, web-

based survey. Participants responded to questions about their perceptions of presence 

during an interaction while using one medium and the outcomes related to this CMC. 

Respondents were randomly assigned to a one medium using the same method used in 

the pilot study. All respondents were also asked to respond questions about their 

perceptions of presence during a FTF interaction and the outcomes related to this FTF 

interaction. Respondents answered the questions about their experiences of presence 

when communicating face-to-face so that comparisons can be made to previous research.  

Instructions and procedures for creating a task focus were similar to those used for the 

pilot study. Specifically, respondents were asked to remember their most recent, task-



 196 

oriented interaction related to their job using their selected medium; the interaction 

considered was with a supervisor, client, co-worker, colleague, or customer. Again, the 

respondent was asked to briefly describe the interaction to confirm that it was task-

related. In contrast to the pilot study, the full study asked respondents about their 

perceptions of capacity and synchronicity of their randomly selected medium so that the 

design assigned levels of capacity and synchronicity could be confirmed with the 

respondents’ assessments. Finally, respondents were asked to confirm the medium they 

selected to ensure that they were considering only that medium when responding to the 

presence and outcomes questions. The pilot study helped strengthen the measures of 

presence so that the hypotheses could be better addressed in the full study. The methods 

for analyses for these hypotheses are presented next.  

Effect of Media Attributes and Controls on Perceived Presence  

 Hypothesis 1 investigated whether there is a difference in perceived presence due 

to media attributes. Specifically, the two media attributes, synchronicity and capacity, 

were examined for their effects on the three forms of presence proposed: physical co-

presence, social presence, and self presence. Capacity and synchronicity are categorical 

variables whereas the three forms of presence are all measured on continuous 7-point, 

Likert-format scales. Hypothesis 2 explored the relationship of seven demographic 

factors to perceived presence. These controls were considered to be confounding factors, 

possibly masking important relationships between media attributes and presence, and 

were therefore controlled when significant. 
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Multivariate analysis of covariance (MANCOVA)4 was used to test the first two 

hypotheses, namely, the influence of media attributes on presence and the effect of the 

seven controls, or covariates, on presence. MANCOVA is a test used to determine if 

there are “statistically significant mean differences among groups after adjusting the 

newly created dependent variable (a linear combination of the dependent variables) for 

differences on one or more covariates” (Mertler & Vaunatta, 2002, p. 137). MANCOVA 

is preferred to MANOVA when there are known covariates that may influence the 

relationship between dependent and independent variables. By incorporating the seven 

possible covariates into the analysis, the effects of these covariates were removed, 

leaving a clearer picture of the effect of media attributes on presence. MANCOVA was 

used to examine the statistically significant mean differences in the dependent variables 

(physical co-presence, social presence, and self presence) among the six groups created 

by the predictor variables (two media attributes of capacity and synchronicity) after 

removing the effects of the seven controls on presence. Wilks’ Lambda was used as the 

MANCOVA statistic to test for statistically significant differences between the groups on 

the combined dependent variable. Univariate focused contrasts and paired comparisons 

were also performed when the overall Wilks’ Lambda was significant. 

 One important assumption of MANOVA is homogeneity of variances, also 

termed the equal slopes assumption. For MANCOVA this assumption becomes one of 

homogeneous covariances, or homogeneity of the regression hyperplanes. The 

homogeneity of covariances assumption implies that the regression analyses of 

                                                 
4 In SPSS, the statistical software package used, a MANCOVA is performed using a Multivariate General 
Linear Model with covariates, or MGLM. When the specific findings are discussed in Chapter 4, the term 
MGLM will be used rather than MANCOVA since this is the term related to the specific statistical 
analysis. 
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MANCOVA are performed subject to the constraint that the regression equation slopes 

across the cells of the design are the same (Stevens, 1996; Tabachnick & Fidell, 2001). 

Because MANCOVA essentially performs regression analysis within each cell of a 

design with the variance component due to the covariates partitioned out, the variance 

partitioned out must be similar (Tabachnick & Fidell). Specifically, if the correlations of 

the covariates (the seven controls) with the dependent measures (three forms of presence) 

had been very different for different cells (the six types of media), misinterpretations of 

the MANCOVA results may occur.5 The result of violation of the equality of slopes 

assumption is an inflated Type II error, concluding that the groups do not differ when in 

fact they do, concealing possible effects that are in fact present (Stevens, 1996). A test of 

the homogeneity of covariances assumption was run and was non-significant (Box’s Test 

of Equality of Covariances), which helped assure that non-results were not due to an 

inflated Type II error. 

 In sum, MANCOVA was used to examine the first two hypotheses including the 

effect of the two media attributes and the seven controls on the three types of presence. 

Post-hoc tests indicated no violation of the homogeneity of covariances assumption 

(Box’s Test of Equality of Covariances was not significant) so interpretation of the data 

                                                 
5 In the current investigation it is possible that this assumption is violated if the control variables interact 
with the predictor variables of capacity and synchronicity. For example, when using a low capacity medium 
(i.e., instant messaging), socioeconomic status and the additional experience and learning it represents may 
increase social presence; however, the medium is not complex and those without previous use can rapidly 
learn to use it. In contrast, with respect to a medium that has high capacity (i.e., as video conferencing), 
socioeconomic status may affect the learning curve more and for a longer time since it is a more complex 
medium. In this case the advantages in experience with communication technology afforded by higher 
socioeconomic status may support social presence. In short, socioeconomic status has an effect on high 
capacity media but not on low capacity media. An interaction of the covariate (socioeconomic status) and 
treatment (medium capacity) would violate the homogeneity of covariances assumption of MANCOVA.  
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for these two hypotheses continued. The results for Box’s test, along with the analyses for 

Hypotheses 1 and 2 are detailed in Chapter 4. 

Direct Effect of Controls on Perceived Presence 

 Hypothesis 2 examines the direct effects of the seven control variables on each 

type of presence. The three presence variables were continuous, measured using a 7-

point, Likert-format scales. For the control variables, gender is dichotomous 

(male/female), age, years of work and are zero-bound continuous, and first language is 

coded as dichotomous (English/non-English). Socioeconomic status is continuous but 

participants responded within categories, with six levels for income and five levels for 

education. Finally, job type is categorical, with six response categories offered plus space 

to respond for an “other” job type. As described for Hypothesis 1, the effect of the seven 

control variables on the perceived presence was tested with MANCOVA. Individual tests 

were performed when the Wilks’ Lambdas produced by the MANCOVA were 

significant. 

Effect of Perceived Presence on Outcomes 

 Hypotheses 3 through 5 examined the influence of perceived physical co-

presence, social presence, and self presence. The effects of the three types of presence are 

considered on a total of six outcomes that fall into three broad groups. The three 

categories of outcomes examined include social outcomes (trust and social attraction), 

task-related outcomes (task performance and task involvement), and communicative 

outcomes (communication effectiveness and communication satisfaction). The outcome 

variables are each measured on a 7-point, Likert-type scale (from 1= strongly disagree to 

7= strongly agree).  
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 Hypotheses 3, 4, and 5 testing the relationship of presence to the outcome 

variables were examined using multiple regression. The research question asked which of 

the three types of presence affect each outcome. For example, is physical co-presence, 

social presence, or self presence most influential in determining trust? To best answer this 

research question, multiple regression was performed for each of the six outcomes. 

Specifically, these hypotheses were tested using six multiple regression models (multiple 

because there are three independent variables) that examine how the three forms of 

presence influence each of the six outcomes listed above. Because six regression 

equations were run, a Bonferroni adjustment to prevent Type I error was used. The 

adjustment is the desired Cronbach’s alpha, divided by the number of tests run. 

Specifically, α= .05, divided by six runs, resulted in a Bonferroni-adjusted significance 

level of .008. When each overall regression model was significant at this adjusted level 

then interpretation of the β coefficients was performed. 

Mediating Effect of Presence 

 Research Question 3 investigated the mediating effect of presence. Specifically, 

any effect that the two media attributes examined have on the six outcomes is expected to 

be mediated by presence. To test this hypothesis, a series of linear regression equations 

were performed.  

To demonstrate mediation, five criteria must be satisfied (Baron & Kenny, 1986, 

p. 1177). First, the independent variable (media attributes) must have a significant effect 

on the mediating variable examined, presence as captured by physical co-presence, social 

presence, and self presence. Second, the mediating variable (presence) should have a 

significant effect on the dependent variable (social, task-related, and communication 
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outcomes). Third, the independent variable (media attributes) must have a significant 

effect on the dependent variable (social, task-related, and communication outcomes) 

before the mediating variable of presence is introduced. Fourth, when the dependent 

outcome variables (social, task-related, and communication outcomes) are regressed on 

both the independent variable (media attributes) and the mediating variable (presence), 

the effect of the mediating variable (presence) on the dependent variable outcomes should 

remain significant. Fifth and finally, in the regression equation performed in step 4, the 

effect of the independent variable (media attributes) on the dependent variables (social, 

task-related, and communication outcomes) should become insignificant if the 

relationship is fully mediated, or decline if the model is partially mediated. These steps 

describe the series of simple linear regression equations that were performed to test for 

the mediating effect of presence. To confirm the first three conditions, the significance of 

the standardized regression coefficients is examined. The fourth and fifth steps 

confirming mediation can be done by examining changes in the level and significance of 

the standardized coefficients reported when the presence mediator is included in the 

model and when it is not.  

 In sum, Research Question 1 first tested for the three unique sub-components of 

presence using factor analysis. Once the presence sub-components were confirmed, 

Hypotheses 1 and 2, and Research Question 2, are all addressed using one MANCOVA 

model (performed as a MGLM in SPSS). Hypotheses 1 investigated the effect of two 

media attributes, capacity and synchronicity, on the three presence sub-components while 

Research Question 2 investigated the effect of the interaction of capacity and 

synchronicity on presence. Hypothesis 2 investigated the effect of seven demographic 
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variables on presence, and the MANCOVA treats these variables as controls. Hypotheses 

3 - 5, which investigated the effect of the three forms of presence on six organizationally 

relevant outcomes, were addressed using a series of multiple regression equations. 

Finally, Research Question 3, which tested whether presence mediates a relationship 

between media attributes and the outcomes examined, was examined using a series of 

linear regressions. All data were examined with a standard for statistical significance of p 

< .05. The specific analyses and data inferences are provided in Chapter 4. 
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Chapter 4: Data Analysis 

 The current chapter first provides analyses of the pilot study data. Reliability 

analyses are performed on the presence questions and factor analysis is performed to 

verify the three sub-components of presence. Next, the data for the full study are 

examined. Some preliminary analyses are performed including reliability analyses of the 

presence and outcome items, and an examination of differences in respondent versus 

assigned levels of capacity and synchronicity. Factor analyses are also performed before 

a full analysis of the data to re-examine the sub-component factor structure of perceived 

presence, which is Research Question 1. The next test performed is a MGLM, which 

provides the statistical analyses and findings for Hypotheses 1 and 2 and Research 

Question 2. Hypotheses 3 through 5 relating presence to the outcomes are investigated 

using six multiple regression equations, with Bonferroni adjustments. Finally, the 

mediating effect of presence is examined with a series of linear regression equations for 

Research Question 3.  

For the analyses performed below the survey questions were presented, and the 

data are examined, in two ways. The same questions were posed twice, once while the 

respondent considered a specific task-related interaction in the workplace that required 

CMC, and again while the respondent considered a different task-related interaction in 

the workplace that was FTF. Specifically, respondents were first asked to consider their 

experience of presence, and outcomes related to this experience, when communicating 

via one of the six media included in the study (the particular medium was randomly 

selected). This is termed presence while using CMC, and outcomes related to presence 

while using CMC. Second, for comparison purposes, all respondents were asked to 
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consider their experience of presence, and outcomes related to this experience, when 

communicating FTF. This is termed presence while communicating FTF, and outcomes 

related to presence while communicating FTF. Reliability analysis, factor analysis, and 

regression are performed separately for presence and related outcomes while using CMC, 

and for presence and related outcomes when communicating FTF. Finally, the MGLM is 

performed on the CMC data and comparisons are made with the FTF data6. 

PILOT STUDY ANALYSIS 

 The pilot study was run to test the reliability of questionnaire items and to make 

certain the questions distinctly measured each of the three underlying dimensions of 

presence: physical, social, and self. Reliability analysis was performed to ensure the 

internal consistency of the measures and principal components factor analysis was used 

to test the factor structure.  

Reliability Analysis Results  

 Reliabilities, using Cronbach’s alphas, for the presence items were examined for 

CMC and FTF communication separately. There were four items for each of the three 

types of presence (see Appendix 1 for a full list of the pilot questionnaire items). The 

reliability of the measures for the three presence sub-constructs were examined for CMC 

first. For physical presence, when all four items were included, alpha was .80. For social 

presence alpha was .81, and alpha was .61 for self presence during CMC. For FTF 

communication, results when all four items were included were as follows: .64 for 

physical presence, .70 for social presence, and .68 for self presence. 

                                                 
6 FTF presence/outcome data were not included with the CMC presence/outcome data in the MGLM 
because they were not independent (one respondent answered the same questions about communicating 
using one medium and face-to-face). Including both CMC presence/outcome and FTF presence/outcome 
data in one analysis would violate the fundamental assumption of independence needed for a MGLM.   
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 Results of the reliability analysis indicated that the reverse items for physical and 

self presence were not reliable for CMC or for FTF communication. Specifically, 

physical item number two, “I felt the physical distance between us,” and self item number 

three, “I had little awareness of my personal existence,” were both deleted. The reverse 

question for self presence, “I felt our communication was detached,” was good across 

media and was maintained for the full study. Reverse phrased items can be difficult to 

understand or may be answered improperly due to scale habituation (Dillman, 2000). 

Therefore, the two problematic reverse items were deleted for the full study. 

 With the two reverse-coded items deleted and only three items were available for 

physical and self presence, alpha reliabilities were as follows: For CMC, physical 

presence increased to .85 and self presence improved to .67 (social presence remained at 

Cronbach’s alpha of .81 since no items were deleted); For FTF communication, physical 

presence increased to .74 and self presence improved to .76 (again no items were deleted 

from social presence and Cronbach’s alpha remained .70). These reliabilities were 

acceptable for a new measure with only self presence (CMC) falling slightly below a 

cutoff of .70 for Cronbach’s alpha (Nunnally, 1967). However, one additional question 

will be added to each sub-component of presence in an attempt to increase reliability for 

the full study and to ensure that enough items remain in case any are unreliable. 

Factor Analysis Results 

 Principle components factor analysis was first performed on the presence data 

when respondents considered interactions mediated by communication technology, then 

on the presence data when respondents were communicating face-to-face. All factor 

analyses performed used only the reliable presence items. The first factor analysis was 
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performed on the presence using CMC data. Direct oblimin rotation was used and factors 

with eigenvalues of 1.0 or greater were selected. This produced two factors with 62.83% 

of the variance explained. It was clear from the data that three factors may exist, with self 

presence clearly distinct and social and physical presence grouping distinctly but with 

some crossover (see Figure 4.1). The pattern and structure matrices revealed this pattern 

as well. Therefore, the analysis was re-run and three factors were forced.  

When three factors were forced (direct oblimin rotation) the total variance 

explained was 71.25 percent.  Social presence item number four was highly correlated 

with the physical presence items. This indicates that this item needs to be changed for the 

full study to be more like the other three social presence items and less like the physical 

presence items. Self presence items were distinct and grouped well, while physical 

presence items made up the final factor and grouped together other than the one social 

item that crossed over. Generally, the social presence and physical presence items 

grouped closely but were distinct factors. Physical and social presence had made up the 
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large, first factor previously but when three factors were forced, it became evident that, 

although very close, they were in fact two factors. The pattern and structure matrices 

revealed the same factor patterns. The questionnaire items will be modified to emphasize 

the distinction between physical and social presence (see Appendices 1 and 2 for the pilot 

and full study questionnaires). See Figure 4.2 for a visual representation of the three 

factors. 

Next, principal components factor analysis was performed on the presence items 

when respondents considered FTF communication. The results were similar to when 

presence was examined for CMC. Specifically, two factors were produced when 

eigenvalues of 1.0 or greater are included and 64.43 percent of the total variance was 

explained. However, the factors were not as distinct as with presence using CMC and a 

number of items cross loaded. As with the CMC data, the principal components analysis 

was re-run on the FTF presence data forcing three factors. When three factors were 

forced, 72.94 percent of the total variance was explained. However, the three FTF 

presence factors still had sizable crossover and the factors were not as distinct as with 

presence using CMC (see Figure 4.3 below). 

In sum, although factors could be forced to group, these questions did not support 

the notion that respondents experienced the three forms of presence when communicating 

FTF. Items from all three groups crossed over and there were no distinct presence factors 

when communicating FTF. This may indicate that these questions do not measure 

presence in FTF communication well and/or that FTF and electronically mediated 

communication are not comparable with respect to perceived physical, social, and self 

presence. With improvements made to the questions based on findings of the pilot study, 
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the full study will still inquire about presence while communicating FTF and will provide 

comparisons with CMC as appropriate.  

 There were additional findings from the pilot study. First, the self presence scale 

was the least reliable of the three presence scales, which was true across all media and 

FTF. The presence measures also tended to be less reliable with FTF interactions than 

with the mediated communications, which contributed to the poor results in the factor 

analysis. In addition, a question asking respondents to confirm the medium about which 

they were responding was truncated and clarified because there was a high non-response 

rate for the question and a number of respondents did not answer consistently.  

 A number of other changes were made based on the pilot study. First, the question 

asking respondents to confirm the medium about which they were responding was 

simplified. In addition, the two unreliable reverse coded presence questions were framed 

positively for the full study questionnaire. One additional question was added for each of 

the three types of presence so that each type of presence had five items. Finally, the 

income brackets were raised since the highest percentage of respondents fell in the 

uppermost bracket and the full study will be run with a highly paid professional and 

technical group of respondents. No specific or final conclusions were drawn about the 

nature of physical, social, and self presence at this juncture, but the above changes should 

improve the questionnaire for the full study. 

GENERAL DATA INFORMATION FOR FULL STUDY 

Subject Characteristics 

 Data were gathered via a web-based survey from members of an information 

technology-oriented division of a large multi-national firm. All data were gathered from 
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this one firm. Each respondent answered questions about presence while using a 

particular medium in a specific, task-related work situation. Respondents were also asked 

about their perceptions regarding a number of outcomes related to the interaction using 

that medium; furthermore, they responded about perceptions of presence while 

communicating FTF in a task-oriented work situation and about outcomes related to this 

FTF interaction. The invitation to take the survey was presented as an embedded link in a 

quarterly bulletin board newsletter. 

Responses per Medium Category 

Each cell of the design did not receive equal numbers of respondents with the 

number of respondents answering about email constituting over half of the responses (see 

Table 4.1). In the methodology section, the method for medium selection described that 

the possible media were presented in random order and respondents were instructed to 

select the first with which they were familiar and had experience in the workplace. 

Respondents were instructed to consider a recent, task-oriented workplace interaction. 

The reason that the cells of the design are not equal is because many respondents simply 

did not have workplace experience with a number of the less common media such as 

watching recorded video or video conferencing with one other individual. 

Unequal distribution of observations per cell can be statistically problematic 

(Box, Hunter, W. G., Hunter, J. S., 1978; Stevens, 1996). Further analysis also revealed 

that the respondents perception of a medium’s capacity and synchronicity were not equal 

to those assigned by the design. In other word, email was considered to have low capacity 

(text-only) by design and to be asynchronous (not used in real-time). Confirmation 

questions, however, revealed that this was not the case. In fact, many subjects reported  
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Table 4.1  Respondents per Medium 

  

Technology Frequency Percent 

email 163 60.6 

voicemail 7 2.6 

instant 
messaging 

37 13.8 

telephone 39 14.5 

recorded video 2 .7 

video 
conference 

21 7.8 

Total 269 100.0 
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email to be a high capacity medium that was used synchronously. These differences 

changed the distribution of the number of respondents per cell. See Table 4.1 for a list of 

respondents per medium studied in the design. These findings, and their impact on the 

number of responses per category, are discussed in-depth in the next section on 

preliminary analyses. 

PRELIMINARY ANALYSIS 

 

 A number of tests were performed prior to analysis of the hypotheses. First, 

differences in respondents’ assessment of capacity and synchronicity from the design-

assigned levels of these media attributes are discussed. Next, reliability analysis is 

performed for the presence measures and then for the outcome measures examined. 

Finally, factor analysis is performed on the presence data, with separate analyses for 

presence while using CMC and presence while communicating FTF. Following these 

preliminary analyses the hypotheses are addressed. 

Design versus Respondent Assessment of Media Attributes  

 Before analysis of the hypotheses, one important note regards the use of 

respondents’ assessment of capacity and synchronicity versus the design specified 

assessments of these two media attributes. Specifically, respondents were asked their 

perceptions of the capacity and synchronicity of a medium. Respondents’ assessments of 

capacity and synchronicity were not always the same as those assigned by the design. For 

example, the study assigned email to the categories of asynchronous use and low capacity 

(text only), while some respondents reported using email synchronously and considered it 

to have medium or even high capacity. Table 4.2 shows the differences in categorization 

between design assigned versus respondent assessed synchronicity and capacity. 
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Table 4.2  Capacity and Synchronicity: Design versus Respondent Assessment 

CAPACITY   

Capacity 
Design 

Design 
Percent 

Capacity 
Respondent 

Respondent 
Percent Difference 

Low 

email, instant message 
200 74.3 23 8.6 -177 

Medium 

voice mail, telephone 
46 17.1 109 40.5 +63 

High 

recorded video, videoconference 
23 8.6 137 50.9 +144 

Total 269 100.0 269 100.0 0 

 

SYNCHRONICITY 

Synch. 
Design 

Design 
Percent 

Synch. 
 Respondent 

Respondent 
Percent Difference 

Synchronous 

instant message, telephone, 
videoconference 

97 36.1 120 44.6 23 

Asynchronous 

Email, voice mail, recorded 
video 

172 63.9 149 55.4 -23 

Total 269 100.0 269 100.0 0 
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Appendix 3 includes a full listing, by medium, of the design-assigned versus respondent-

perceived assessments of capacity and synchronicity. There are clearly many more 

alternate categorizations for capacity than for synchronicity. The respondents often (65.8 

percent of the time) indicated that a particular medium had higher capacity than that 

specified by the design.  

 These differences occurred frequently enough to warrant a resolution. 

Specifically, all data analyses are performed using respondents’ assessments of capacity 

and synchronicity rather than that assigned by the study based on a particular medium. 

This is primarily because the questions of interest consider how an individual’s perceived 

capacity and synchronicity of a medium influence that individual’s perceived physical, 

social, and self presence. In the theoretical discussion of presence in chapter two, 

theoretical arguments were made to support the definition of presence as a perception of 

the individual communicating rather than as a feature of the medium (Carlson & Zmud, 

1999; K. M. Lee, 2004; Lin, 2003). Use of the design-assigned levels of capacity or 

synchronicity would instead examine how a particular medium, like email, affected 

presence and thus support the ‘presence as a feature of a medium’ approach. In addition, 

since media are continually changing, examining a medium in its entirety is less 

informative than understanding its individual attributes. Finally, in practical terms, initial 

results comparing the design-assigned and respondent-assessed capacity and 

synchronicity revealed similar patterns but were much clearer, and more relationships 

achieved significance, when using the respondent-assessed levels.7 This was especially 

                                                 
7 To test for any major differences in respondent versus design assigned levels of media attributes, the 
analyses for Hypotheses 1 and 2 were performed using both responses. The results were similar; the 
primary difference was that capacity was not a significant factor influencing perceived presence when the 
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true for the relationships related to capacity. Analyses of all the hypothesized 

relationships in this study are based on the respondents’ assessments rather than the 

design-assigned levels of synchronicity and capacity.  

In sum, analyses performed with respondent-assigned and design-assigned 

capacity and synchronicity showed similar results except for capacity because the design-

assigned categorization of capacity misrepresented what respondents perceived about the 

media. Therefore, for both theoretical and practical reasons, respondents’ assessments of 

media attributes were used in the analyses.   

Reliability Scores for Presence 

 
 Prior to examining the proposed hypotheses, reliability analysis was performed on 

the three presence measures (separately for both CMC and FTF communication). In 

addition, measures for the outcomes of interest were validated, again for both CMC and 

FTF communication. Correlation tables of the presence items are available in Appendix 4 

while summary tables are presented in this chapter. Following this section, factor analysis 

is performed on the validated presence measures to ensure that the broader construct of 

perceived presence is, in fact, comprised of three sub-constructs. 

 

                                                                                                                                                 
design-assigned values were used. Specifically, when design-assigned levels of capacity are used, capacity 
is not significant in the overall multivariate model test performed for hypotheses one and two (Wilks’ 
Lambda = .710). When the model uses the respondents’ assessments, capacity is a significant factor 
influencing presence (Wilks’ Lambda = .017). Similarly, the interaction of capacity and synchronicity is 
not significant (Wilks’ Lambda = .261) when design-assigned capacity measures are used, while it is 
significant when respondents’ assessments of capacity are used (Wilks’ Lambda = .005). Synchronicity and 
the controls have similar significance patterns when either respondents’ or design-assessed measurements 
are used. The notable difference in the significance of capacity and its related interaction stems from the 
fact that respondents’ assessments of capacity were not similar to those outlined in the design based on text, 
audio, and audio/visual categorizations for media capacity. In contrast, respondents' assessment of 
synchronicity and the model design were similar and therefore provided consistent results. 
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 The reliabilities of the three presence factors are displayed in Table 4.3. 

Reliabilities are listed for each type of presence when communicating either with CMC 

or FTF. The reliabilities of the data used in all further analysis are in the column 

indicating reliabilities when a problematic item is deleted. This is not always the higher 

of the two reliabilities because, while most of the items listed for deletion were removed 

to increase reliability, in the case of physical presence an item was removed to make the 

presence sub-constructs more distinct. These sub-construct distinctions are described in 

more detail in the factor analysis section. The internal consistencies of the measures are 

generally very good, ranging from Cronbach’s α = .803 to α = .932. These reliabilities are 

higher than those of the pilot study, indicating that the changes in wording and edits 

resulting from those findings did clarify the questions. 

 There were five questions for each sub-dimension of presence, for a total of 

fifteen items. Social and self presence each had a problematic item that, when deleted, 

increases reliability of the measure. The item for social presence was reversed (I felt our 

communication was detached) and the item for self presence was simply unclear (I felt 

that I, as an individual, was part of the interaction). One item in the physical presence 

measures was not distinct from those in the social presence sub-construct (I felt like I was 

'there' with the other person). The deletion of this item did not substantively decrease the 

reliability of physical presence, but did contribute to a distinction between physical and 

social presence, and was therefore deleted (DeVellis, 1991). These results were very 

similar for presence experienced during both CMC and for FTF interactions. The 

reliabilities for presence will all items versus when problematic items are deleted during 

CMC and FTF communication are included below in Table 4.3. 
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Table 4.3 Reliability Presence Items for CMC and FTF Communication 

 

 

Presence 

(items to delete in parentheses) 

Alpha if 
Keep All 
Items 
CMC 

Alpha if 

Delete 

Item 

CMC 

Alpha if 
Keep All 
Items 
FTF 

Alpha if 

Delete 

Item 

FTF 

Physical Presence 

(delete physical presence 1* due to 
crossover with physical presence items) 

.924 .922 .929 .913 

Social Presence 

(delete social presence 4*, a reversed item) 
.797 .803 .778 .831 

Self Presence 

(delete self presence 1*) 
.857 .864 .910 .932 

 

Notes: *  The number indicates the item number on the survey 
1. Reliabilities are for when all items measuring presence are included 

versus when the problematic item is deleted; the higher of the two is 
bold. 

2. The columns “alpha if delete item” lists the reliabilities with the four 
remaining good items for each type of presence (with one item deleted 
for each sub-construct). 
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Reliability Scores for Three Outcome Categories 

 Three general outcome categories were examined, with two sub-categories each: 

social outcomes (trust and attraction), task-related outcomes (performance and 

involvement), and communicative outcomes (effectiveness and satisfaction). Four 

questions were used to assess each subcategory, for a total of eight items per general 

outcome. The outcomes related to presence when communicating using CMC or FTF 

communication are analyzed separately and specifics related to these measures are 

described below. Table 4.4 below presents the detailed reliability measures for these 

outcome measures including reliabilities with all items included and with problematic 

items deleted with. The reliabilities in bold are the higher of the two listed. 

 For five of the six outcome sub-categories, the reliability measures indicated 

that at least one item should be deleted. This is not surprising as this is the first use of 

these measures. In addition, in every case the item deleted was a reverse-coded item, 

which suggests that these questions might have been overlooked since items that are 

reversed “may confuse the subject (DeVellis, 1991, p. 81).” In addition, in all cases but 

one, reliability is highest at both the general construct (i.e. task outcomes) and sub-

construct (i.e. performance, involvement) levels when the items are deleted. For the one 

case the reliability of the overall measure for social outcomes is slightly lower than the 

two sub-constructs measured separately. The two reverse items were still deleted since 

the sub-constructs are of primary interest and will thus be the items examined in 

analysis. Therefore, the columns “alpha if delete item(s)” contains the reliabilities that 

are used in all data analyses. The reliabilities for these reduced measures range from 

Cronbach’s α = .788 to α = 926. Specifically, for the CMC outcome measures, the 
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Table 4.4  Outcome Measure Reliabilities for CMC and FTF 

 

Reliabilities for Outcome Measures 

(items to delete in parentheses) 

Alpha if 
Keep All 
Items 
CMC 

Alpha if 

Delete 

Item 

CMC 

Alpha if 
Keep All 
Items 
FTF 

Alpha if 

Delete 

Item 

FTF 

Social Trust  
(deleted social trust 2 R) 

 
.786 

 

.788 

 
.747 

 

.791 

Social Attraction 
(deleted social attraction 2 R) 

.782 .794 .797 .837 

Overall Social Outcomes 

(both items deleted) 
.858 .849 .832 .846 

Task Performance 
(keep all task performance items) 

.856 .856 .802 .802 

Task Involvement  
(delete task involvement 1R) 

.797 .926 .796 .946 

Overall Task Outcomes 

(delete task involvement 1R) 
.827 .846 .868 .886 

Communication Effectiveness  
(delete communication effectiveness 3 R) 

.795 .861 .790 .840 

Communication Satisfaction 
(delete communication satisfaction 2 R) 

.818 .828 .879 .884 

Overall Communication Outcomes 

(both items deleted) 
.876 .896 .899 .906 

 
Notes:  The number indicates the item number on the survey 

The letter “R” indicates that the item was phrased in reverse 
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overall social outcomes had a reliability of Cronbach’s α = .849 (social trust α = .788 

and social attraction α = .794). The task outcome measures while using CMC 

Cronbach’s α = .846 (task performance α = .856 and task involvement α = .926). 

Finally, while using CMC, overall communicative outcomes had a Cronbach’s α = .896 

(communication effectiveness α = .861 and communication satisfaction α = .828). All 

items for each outcome are included as part of the full survey in Appendix 2. 

 For the outcome measures when using CMC, findings in the social outcomes 

category indicated that deletion of one social trust item (number two, “I cannot tell if the 

person was being truthful”) and one social attraction item (also number two, “I did not 

feel a personal connection”) increased the reliability of each of these sub-constructs. Both 

of these reverse-phrased social outcome measures were deleted. For task-related 

outcomes when using CMC, reliability measures indicated that all four task performance 

items should be kept while deletion of one task involvement item (number one, “I was 

easily distracted from the interaction”) increased its reliability. Task involvement number 

one was also a reverse-phrased item. Inclusion of the reversed item in task performance 

increased reliability, possibly due to the fact that it was very simply stated; this was the 

only reverse coded item that remains in the outcome measures (“It was difficult to 

complete my work”). Finally, reliabilities for CMC communicative outcomes indicated 

that communication effectiveness item number three (“There were factual 

misunderstandings between us”) and communication satisfaction item number two (“I did 

not enjoy the conversation”) should both be deleted. Both these items were reverse-

phrased as well. Reliabilities follow similar patterns for item deletion when each of the 

six sub-constructs is distinct versus when they are reduced to the three inclusive outcome 
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constructs. In sum, the items deleted were all phrased in reverse and may have been 

skimmed over, answered at the wrong end of the scale due to habituation, or 

misunderstood (DeVellis, 1991). They are removed in order to increase the reliability of 

each of the outcome measures. 

 The outcome measures while communicating FTF were analogous to the CMC 

measures in terms of strength of reliabilities and the items that should be deleted. For 

social outcomes while communicating FTF, reliabilities again indicated that social trust 

item number two and social attraction item number two could be deleted to increase 

reliability. In addition, task outcome reliabilities while communicating FTF indicated that 

all task performance items should be kept while task involvement item number one could 

be deleted. Finally, reliabilities for FTF communicative outcomes indicated that the 

deletion of communication effectiveness item number three and communication 

satisfaction number two increased reliabilities for these sub-constructs. Reliabilities also 

follow similar patterns for item deletion when each of the six sub-constructs is distinct 

versus when they are collapsed into the three inclusive outcome constructs.  

 It should be noted that although removal of some items only marginally increased 

reliabilities for the outcome measures related to presence while using CMC (for example, 

removal of social trust item number two increased reliability from α = .786 to α = .788), 

the removal of the same item in the outcome measures for FTF increased reliability more 

substantially (from α = .797 to α = 837). When this was the case, equivalence was 

maintained across the two data sets by removing the matching items in CMC when they 

were removed for FTF and vice versa. In sum, the reliability analyses for outcomes 
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related to presence while communicating with CMC and FTF indicate that a number of 

reverse-coded items should be deleted to increase both reliability and parsimony.  

Research Question 1: Factor Analysis of Presence Data 

 The previous analysis confirmed the reliability of the items measuring perceived 

physical, social, and self presence; therefore, factor analysis can be performed to examine 

the three proposed presence factors themselves. Specifically, Research Question 1 

inquired about sub-constructs of a more overarching perceived presence construct. The 

purpose of the factor analysis was to see if the three sub-constructs of physical, social, 

and self presence underlie the general perceived presence construct while respondents 

were communicating using CMC. Results of the factor analysis are presented in this 

section. Overall the findings indicate that indeed, three distinct factors make up the 

presence construct.  

 The results below describe the factor analysis for presence related to the six CMC 

media in the study. The factor analytic procedure was principal component analysis with 

direct oblimin rotation. Three factors were extracted with eigenvalues over 1.0. The 

factor analysis used the items deemed reliable by the previous analysis. Total variance 

explained in this first model was 72.3 percent. To interpret loadings in factor analysis, 

both the pattern and structure matrices should be interpreted in combination when 

rotation is oblique, as is the case here (Stevens, 1996). Both the pattern and the structure 

matrices were interpreted, but only the structure matrix, which indicates the factor 

loadings, is reported. This is because analysis of the pattern matrix, which indicates the 

standardized regression coefficients, revealed nearly identical results, with loadings 

varying very little between the two.  In addition, each factor analysis includes a  
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Table 4.5  Structure Matrix for Presence during CMC 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 
 
 

Notes:   Extraction Method: Principal Component Analysis.   
Rotation Method: Oblimin with Kaiser Normalization.  
Rotation converged in 7 iterations. 

 Component 

  Physical Self Social 

Physical Presence Item 1 .762 .350 .692 

Physical Presence Item 2 .882 .323 .575 

Physical Presence Item 3 .913 .433 .497 

Physical Presence Item 4 .889 .340 .406 

Physical Presence Item 5 .884 .358 .565 

Social Presence Item 1 .351 .414 .774 

Social Presence Item 2 .465 .483 .850 

Social Presence Item 3 .579 .364 .755 

Social Presence Item 5 .455 .338 .766 

Self Presence 2 .390 .868 .445 

Self Presence 3 .363 .889 .402 

Self Presence 4 .391 .866 .396 

Self Presence 5 .125 .712 .440 
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component plot in rotated space based on the pattern matrix, which visually presents the 

factor structure. 

 Initial results indicate that physical presence item number one, "I felt like I was 

'there' with the other person" cross-loads heavily with social items, with loadings of .76 

on the physical presence component and .69 on the social component. The cross-loading 

item can be seen in Table 4.5 and in Figure 4.4, where the structure matrix loadings are 

presented with this one item in bold. Removal of this item does not meaningfully affect 

scale reliability for physical presence, Cronbach’s decreases from α = .924 to .922 while 

removal of the item increases parsimony of the measure (DeVellis, 1991). Therefore, 

physical presence item number one was removed to help distinguish between physical 

and social presence and the factor analysis was re-run. 

 After removing the one cross-loading physical presence item, the factor analytic 

procedure was performed again using principal component analysis with direct oblimin 

rotation. Three factors with eigenvalues at or above 1.0 were extracted. The remaining 

twelve items for measuring the three forms of presence (four items per presence sub-

construct) were highly reliable and the results below indicate that three distinct factors 

exist and explain 72.8 percent of total variance. These factors also met the reliability 

criteria outlined by Stevens (1996, p. 372) that components with four or more loadings 

with an absolute value above .60 are reliable, regardless of sample size. Alternatively, 

any component with at least three loadings above .80 can be considered reliable as well 

(Stevens), which is also the case for the social and physical presence components. 

 Again the structure and pattern matrices provided nearly identical information so 

only structure matrix loadings are included in Table 4.6. The pattern matrix loadings are  
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Table 4.6 Final Structure Matrix for Presence During CMC 
 

 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 
 

Notes:  Extraction Method: Principal Component Analysis.  
  Rotation Method: Oblimin with Kaiser Normalization. 

Rotation converged in 7 iterations.  

 

 Component 

  Physical Self Social 

Physical Presence Item 2 .869 .328 .564 

Physical Presence Item 3 .915 .433 .501 

Physical Presence Item 4 .903 .336 .421 

Physical Presence Item 5 .888 .357 .573 

Social Presence Item 1 .334 .420 .767 

Social Presence Item 2 .456 .483 .854 

Social Presence Item 3 .581 .360 .768 

Social Presence Item 5 .453 .335 .775 

Self Presence 2 .391 .867 .458 

Self Presence 3 .356 .892 .406 

Self Presence 4 .389 .866 .405 

Self Presence 5 .125 .709 .454 
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used for the visual representation of the factor structure in Figure 4.5. All items loaded 

above .6, with the lowest factor loading being .767 for self presence. There were no items 

that loaded heavily on more than one factor although some of the secondary factor 

loadings were above 0.50. For instance two physical presence items (two and five) loaded 

above 0.5 on social presence, .564 and .573, respectively. However, the loadings on the 

physical presence factor were very high, .869 and .888, respectively. These were not 

considered problematic but did indicate that the physical presence and social presence 

sub-constructs are related but distinct (Stevens, 1996). The correlation matrix for the 

three presence factors while using CMC also revealed that the rotated factors were 

distinct with the correlation between physical and social presence of .494, the correlation 

between physical and self presence of .334, and the correlation of social and self presence 

of .474. Generally, cross loading was not a problem and the factors are highly reliable 

and distinct from one another. Matrices listing the correlations among all the survey items 

for all three presence factors are included in Appendix 4. One correlation matrix is 

included for presence experienced during CMC communication and another for presence 

experienced during FTF communication.   

The results for the first half of Research Question 1, which examines presence 

while using CMC, indicate that the distinct sub-components of presence do exist 

(physical, social, and self). Next, the second part of Research Question 1 examines the 

three expected presence sub-constructs of physical, social, and self presence while 

respondents considered FTF communication. The results presented next are of the 

principal components factor analysis performed on the presence data respondents 

provided while considering a particular task-related FTF interaction in the workplace. 
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Factor Analysis: Three Perceived Presence Sub-Constructs With FTF Communication 

 This section describes the factor analysis results for physical, social, and self 

presence as they are related to FTF communication.  Again, the factor analytic procedure 

was principal component analysis with direct oblimin rotation. Those items that were 

found to be reliable in the analysis of FTF presence measures were used in the factor 

analysis of FTF presence sub-constructs. In addition, to maintain congruence across 

CMC and FTF, physical presence item number one was removed because it was not 

distinct in the previous factor analysis that examined CMC.8 Therefore, in the analyses 

below, each sub-construct of presence has four items. 

The initial factor analysis retained factors with eigenvalues greater than or equal 

to 1.0. This produced two factors with a total variance of 71 percent explained. The 

pattern and structure matrices were both examined and again produced such similar 

results that only the structure matrix is included in its entirety in Table 4.7 while the 

component plot in Figure 4.6 is based on the pattern matrix. Results indicate that the 

physical and self presence factors were distinct and that social presence structurally fell 

between the two. In the pattern matrix, the heavy loadings for the two components are in 

bold and the cross loading items for social presence are underlined. This shows that all 

the loadings for the physical and self presence sub-constructs are distinct in that they all 

load above 0.7, with a range of .801 to .932, and with relatively low loadings on the 

alternative factor with a range from .500 to a high of .665. All the social items, however, 

load nearly equally across the two components. Although only two factors were produced  

                                                 
8 The FTF factor analysis was also run including physical presence item number one and the results were 
nearly identical to the results presented here without that item (77.5 versus 77.3 percent of the overall 
variance explained in the final model with all factors loading similarly).  



 232 

Table 4.7  Structure Matrix for Presence during FTF Communication 

  Component 

  Self Physical 

FTF Physical Presence 2 .549 .876 

FTF Physical Presence 3 .602 .888 

FTF Physical Presence 4 .573 .890 

FTF Physical Presence 5 .500 .865 

FTF Social Presence 1 .568 .574 

FTF Social Presence 2 .725 .721 

FTF Social Presence 3 .714 .642 

FTF Social Presence 5 .685 .665 

FTF Self Presence 2 .923 .565 

FTF Self Presence 3 .932 .541 

FTF Self Presence 4 .915 .524 

FTF Self Presence 5 .801 .665 
 

Notes: Extraction Method: Principal Component Analysis.   
 Rotation Method: Oblimin with Kaiser Normalization. 

  Rotation converged in 13 iterations. 

 



 233 

Figure 4.6  Component Plot for Presence During FTF Communication –  

Eigenvalues Over 1.0 (Based on Pattern Matrix) 
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with eigenvalues at or above 1.0, inspection of the component plot reveals visually that 

three factors may, in fact, exist (see Figure 4.6). 

 Since the initial factor analysis of presence during FTF communication 

indicated three factors appear to exist, a second factor analysis forcing three factors was 

performed. When three factors were forced, the additional factor increased total variance 

explained to 77.3 percent (from 71 percent) and the all but one of the items loaded 

distinctly on one of the three factors. Loadings on factors were strong and ranged from 

.815 to .947 with loadings on the alternative factors remaining relatively low. The one 

heavily cross loaded item, social presence item number one (“I was aware of our social 

connection”), loaded uniformly across all three factors with loadings of .527, -.534, and 

.563 on physical, self, and social presence, respectively. This indistinct item was left in 

the factor structure because it fit well when the analysis was run with the data examining 

presence during CMC. In addition, factor analysis run without the item provided results 

that did not increase variance explained a great deal (81.0 versus 77.3 percent) and the 

loadings revealed factors that were similarly distinct. The correlation matrix for the three 

presence factors while communicating FTF also revealed that the rotated factors were 

distinct with the correlation between physical and social presence of .589, the correlation 

between physical and self presence of -.562, and the correlation of social and self 

presence of -.645. Table 4.8 and Figure 4.7 display the results. A correlation matrix of all 

the presence measures when communicating FTF is included in Appendix 4. This three-

factor solution represents the data well and is congruent with the CMC findings.9 

                                                 
9 Note that the factor loadings (the component-variable correlations) for self presence during FTF 
communication are negative. PCA finds each of the components by first finding the linear combination that 
accounts for the most variance in the system. The second linear combination is found that accounts for the 
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Table 4.8 Final Structure Matrix for Presence during FTF Communication 

  

 Component 

  Physical Self Social 

FTF Physical Presence 2 .896 -.549 .556 

FTF Physical Presence 3 .854 -.558 .704 

FTF Physical Presence 4 .865 -.534 .673 

FTF Physical Presence 5 .916 -.525 .462 

FTF Social Presence 1 .527 -.534 .563 

FTF Social Presence 2 .599 -.626 .860 

FTF Social Presence 3 .489 -.592 .889 

FTF Social Presence 5 .536 -.579 .839 

FTF Self Presence 2 .531 -.936 .629 

FTF Self Presence 3 .507 -.947 .622 

FTF Self Presence 4 .495 -.935 .596 

FTF Self Presence 5 .654 -.815 .592 
 

Notes:  Extraction Method: Principal Component Analysis.  
Rotation Method: Oblimin with Kaiser Normalization. 
Rotation converged in 10 iterations. 

 

                                                                                                                                                 
next most variance and is uncorrelated with the first. Finally, the third component found accounts for the 
next larges amount of variance and is uncorrelated with the previous two components. The entire self 
presence component is uncorrelated with both the social and self presence components when 
communicating FTF.  This is due to the rotation of the components and but is not indicative of negative 
presence, a bipolar factor, or a negative correlation between types of presence (note that all the correlations 
in Appendix 4 are positive) (Lawley & Maxwell, 1962; Stevens, 1996). When Promax rotation is utilized 
rather than Direct Oblimin the loadings on the three factors are identical but all positive. Findings based on 
the Direct Oblimin rotation are included here so that they are consistent with the other factor analyses 
presented.  
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Figure 4.7 Final Component Plot for FTF Presence - Three Factors Forced  

(Based on Pattern Matrix) 
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Overall the results for the FTF factor analysis, as with CMC, indicate that the 

three distinct sub-components of presence do exist and that analyses using this 

assumption may continue. Next, the proposed hypotheses are explored. Hypotheses 1 and 

2 are examined concurrently using a multivariate general linear model (MGLM). 

Hypothesis 3 is then examined using a series of regression equations. 

HYPOTHESES 

 This section provides the analyses for the main hypotheses of this research 

project.10 First, Hypothesis 1 investigates the influence of two media attributes, capacity 

and synchronicity, on the three forms of presence that were demonstrated previously 

(physical, social, and self presence). The second hypothesis inquires about the additional 

effect of seven demographic factors (gender, age, years of work, first language, 

socioeconomic status-income, socioeconomic status-education level, and job type) on the 

three forms of presence as well. The demographic factors of Hypothesis 2 are examined 

as controls in the relationship tested in Hypothesis 1; therefore, the first two hypotheses 

are tested in one multivariate generalized linear model.  

 This MGLM test for Hypotheses 1 and 2 includes only the CMC data and not the 

data for presence when communicating FTF for two reasons. First, the notions of 

capacity and synchronicity for CMC and FTF communication are not directly comparable 

and combining them in one equation would necessitate treating FTF as synchronous (as is 

email) and having high capacity (similar to video) or assigning FTF to a higher capacity 

based on theoretical arguments. Rather than assign FTF communication to categories of 

synchronicity and capacity an alternative analysis of presence during FTF communication 

                                                 
10 For all p values reported, the exact statistic is used unless the value produced by the analysis was p = 
.000. When this is the case the statistic is reported as p < .001. 
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will be presented. The second reason presence data for FTF communication was excluded 

from the MGLM is that each respondent described perceived presence with respect to one 

of the six media and also described perceived presence with respect to FTF 

communication in a workplace interaction. This format means that the data are not 

independent and combining them in one test violates the assumption of independent data 

upon which the general linear model is based. For these two reasons, only the data 

gathered for perceived presence while using the six media (email, voicemail, recorded 

video, instant messaging, telephone, and videoconference) are used in the MGLM 

analysis. However, presence while using CMC is also directly compared to presence 

while communicating FTF with paired t-tests for each of the three forms of presence. 

This addresses the question of whether presence is systematically different when using 

CMC versus when communicating FTF without the questionable assignment of capacity 

and synchronicity or the inclusion of the FTF presence data in the MGLM.   

Hypotheses 3 through 5 examine how each of the outcomes outlined is affected 

by the three forms of presence. To test this, a series of six multivariate regression tests 

(two for each of the three broad categories of outcomes) examine the influence of 

presence on the outcomes. The influence of presence on the outcomes is tested for both 

perceived presence while using CMC and perceived presence while communicating FTF. 

One final research question is addressed, and that is the mediating effect of presence 

between media attributes and the outcomes examined. This mediating effect is tested with 

a series of regression equations. 
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Analysis of Hypotheses 1 and 2: Multivariate General Linear Model 

 The first hypothesis investigates whether there is a difference in perceived 

presence due to media attributes. Specifically, the two media attributes being 

investigated, synchronicity and capacity, are examined in terms of their effects on the 

three confirmed forms of presence: physical co-presence, social presence, and self 

presence. Capacity and synchronicity are the independent variables and are categorical 

whereas the three forms of presence are the dependent variables and are all measured on 

continuous 7-point, Likert-type scales. Six media were considered to explore this 

hypothesis: email, instant messaging, voicemail, telephone conversation, recorded video, 

and videoconferencing. These six media encompass all levels of capacity and 

synchronicity. The second hypothesis examines the effect of seven demographic 

variables on presence and they are controlled for in the examination of Hypothesis 1. The 

media attribute independent variables, three presence dependent variables, and seven 

demographic controls are all included in one MGLM for analysis. 

 A MGLM is used to determine if there are statistically significant mean 

differences among groups when there are multiple dependent variables in a model. 

Therefore, a MGLM was used to test the relationships outlined by Hypothesis 1 regarding 

differences in the strength of perceived physical, social, and self presence in the six 

groups created by the two media attributes (capacity and synchronicity). The MGLM to 

test Hypothesis 1 also included a number of relevant demographic controls, which 

produced results for Hypothesis 2. The analysis was performed in SPSS with a MGLM 
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with fixed factors (non-continuous variables) and covariates (continuous variables)11. The 

model was built to include main effects for capacity and synchronicity on the three forms 

of presence, plus one interaction effect, capacity by synchronicity. This first-order 

interaction effect was the only interaction included. Additional script programming was 

required in SPSS to produce the pairwise comparison of estimated marginal means for 

the capacity by synchronicity interaction effect. The seven demographic controls were 

also examined for their main effects on the three forms of presence; however, their 

interaction effects with synchronicity and capacity were not examined at this time due to 

the reduction in the degrees of freedom that would create. By incorporating the seven 

covariates (demographic factors) into the analysis, the effects of these covariates can be 

removed, leaving a clearer picture of the effect of media attributes on presence. Finally, it 

should be noted that the MGLM tests to compare means included Bonferroni adjustments 

to account for the fact that multiple tests were conducted.  

 Wilks’ Lambda was used as the whole-model test statistic to test for statistically 

significant differences between the overall groups on the created overall dependent 

variable, which is a linear combination of the dependent variables (Mertler & Vannatta, 

2002). If Wilks’ Lambda indicated significance, contrast analysis was performed using 

                                                 
11 The use of Type III sum of squares for GLM in SPSS is the default and most commonly used setting. 
Type III sums of squares test hypotheses about differences in subpopulation (or marginal) means. When 
there are no missing cells in the design, these subpopulation means are least squares means, which are the 
best linear-unbiased estimates of the marginal means for the design (Milliken and Johnson, 1986). 
Generally, this setting enters all fixed factors and covariates at the same time rather than removing variance 
of the controls prior to testing for the significance of the independent variables of interest. The analyses 
performed here use the Type III sum of squares setting in SPSS for consistency and comparison with other 
presence research. The analyses were also run using the Type II setting in SPSS to ensure that there were 
no critical differences that resulted from using this different method for entering control variables. Type II 
sums of squares, or partially sequential sums of squares, controls for the influence of other factors for an 
effect of interest. In Type II sums of squares, the sums of squares for an effect is computed by controlling 
for the influence of all other effects of equal or lower degree. Results were comparable, with similar 
patterns and levels of significance, when demographic variables were entered using this Type II GLM 
setting. 
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planned comparisons of the estimated marginal means to test specific hypotheses. 

Univariate focused contrasts tested the statistical significance of predicted differences 

among particular groups on a given dependent variable, or form of presence. The results 

are presented for hypotheses one and two next12. Appendices 5, 6, and 7 include the 

results for the MGLM for reference. 

Hypothesis 1: Effect of Capacity and Synchronicity on Presence while using CMC  

Hypothesis 1 examined the effect of media attributes on presence. The first 

section below describes the effects of capacity on physical, social, and self presence. 

Following these results, analyses regarding the effect of synchronicity on physical, social, 

and self presence are presented. Finally, the interaction effect of capacity and 

synchronicity on presence is discussed. The full MGLM results are included in the 

appendices with the results for overall significance in Appendix 5, the tests for between-

subjects effects in Appendix 6, and the tests for the interaction effect in Appendix 7. 

Capacity 

 The first part of Hypothesis 1 (H1a-H1c) proposed that the capacity of a medium 

is positively related to perceived physical co-presence, social presence, and self presence. 

In the MGLM run, Wilks’ Lambda for capacity was significant λ = .910, p = .017 with 

observed power = .854; therefore, further analysis was performed. Results of between-

subjects effects indicate that greater capacity is related to higher presence for physical co-

presence, but not for social or self presence. Specifically, (H1a) medium capacity was 

                                                 
12 There is one additional point to address regarding the MGLM results; the model was first run to include 
all seven demographic controls then the model was run again with only the two significant controls 
included. This reduced model allowed enough degrees of freedom to run other tests, including Box’s test of 
equality of covariance matrices. Box’s test was not significant F = 1.230, p = .06, indicating that the 
assumption of homogeneous slopes was met. The findings that were interpreted are those of the full model 
since the results of the reduced and full models were similar, with the same variables gaining significance 
and similar total variance explained.  
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significantly, positively related to perceived physical co-presence, F(2, 165) = 3.75, p = 

.026 but was not significantly related to (H1b) perceived social presence, F(2, 165) = 

2.38, p = .096 or (H1c) perceived self presence, F(2, 165) = .324, p = .724.  In sum, 

Hypothesis 1a proposing capacity was positively related to physical co-presence was 

confirmed, while hypothesis 1b and 1c proposing a positive relationship between capacity 

and social and self presence, respectively, were not supported. Details of the relationship 

between capacity and physical co-presence are described next. 

Focused pairwise comparisons were performed for the significant relationship, the 

influence of a medium’s perceived capacity on physical presence. Table 4.9 contains the 

mean estimates for all three forms of presence and lists the pairwise comparisons. The 

contrasts indicated that high capacity was significantly greater than medium capacity in 

perceived physical co-presence with a mean difference = .526, p = .034. However, there 

was no difference between high versus low capacity, mean difference = .599, p = .279, or 

medium versus low capacity media, mean difference = .072, p = 1.0. A visual 

representation of the data, reveals a “U” shape to perceived physical co-presence for 

asynchronous communication, which is contributing to these mixed findings. 

Synchronous media, in contrast, present the traditionally expected increasing linear 

relationship of presence to capacity, with perceived physical co-presence, increasing as 

capacity does.  

Synchronicity 

 The second part of Hypothesis 1 (H1d-H1f) tested the relationship of 

synchronicity to the three forms of perceived presence. Synchronicity was hypothesized 

to be positively related to physical co-presence (H1d), positively related to social  
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Table 4.9 Mean Estimates and Pairwise Comparisons for Capacity for the 

  Three Forms of Presence  

 

Dependent Variable 
Capacity 
Respondent 

 
 
Mean 

Capacity 
Respondent 

 
 

Mean 
Mean 

Difference  Sig.(a) 

Physical Co-Presence CMC Low  3.029 Medium  3.101 -.072 1.000 
  Low  3.029 High 3.627 -.599 .279 

  Medium  3.101 High 3.627 -.526* .034 

Social Presence CMC Low 3.745 Medium 4.382 -.637 .140 

  Low 3.745 High 4.431 -.686 .100 

  Medium 4.382 High 4.431 -.049 1.000 

Self Presence CMC Low 5.128 Medium 4.875 .253 1.000 

  Low 5.128 High 4.955 .173 1.000 

  Medium 4.875 High 4.955 -.080 1.000 

 

Notes:  Based on estimated marginal means 
* The mean difference is significant at the .05 level. 
(a)  Adjustment for multiple comparisons: Bonferroni. 
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presence (H1e), and negatively related to self presence (H1f). Wilks’ Lambda 

multivariate test for the influence of synchronicity in the MGLM was significant λ = 

.794, p < .001 with observed power = 1.00. Therefore, additional analyses were 

performed. Tests of between subjects-effects indicated synchronicity was a significant 

factor positively affecting all three forms of perceived presence, which was in the 

hypothesized direction for physical and social presence but in the opposite direction for 

self presence. Thus, Hypothesis 1d regarding physical presence and synchronicity was 

supported, and Hypotheses 1e regarding social presence and synchronicity was 

supported. Although a significant relationship was found, the results did not support 

Hypothesis 1f, which had proposed a negative relationship between self presence and 

synchronicity. Details of these relationships are described next. 

Synchronous media are associated with significantly higher perceived physical 

co-presence than are asynchronous media, F(1, 165) = 15.09, p < .001, in support of H1d. 

The mean difference for physical co-presence is .99, with the mean for synchronous 

media at 3.75 versus 2.76 for asynchronous media. Synchronous media are also 

associated with significantly higher social presence than are asynchronous media, F(1, 

165) = 41.57, p < .001 in support of H1e. The mean difference for social presence is 1.49, 

with the mean for synchronous media at 4.93 versus 3.44 for asynchronous media. 

Finally, synchronous media are associated with significantly higher perceived self 

presence than are asynchronous media, F(1, 165) = 4.77, p = .030. This does not support 

H1f, which had predicted a negative relationship. Self presence has a mean difference of 

.52, with the mean for synchronous media at 5.24 versus 4.73 for asynchronous media. 

Although the effect for self presence is clearly smaller than for physical and social  
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Table 4.10 Mean Estimates and Pairwise Comparisons for Synchronicity for the 

 Three Forms of Presence 

Dependent Variable 
Synchronicity 
Respondent 

 
 

Mean 
Synchronicity 
Respondent 

 
 

Mean 
Mean 

Difference Sig.(a) 

Physical Co-Presence CMC synch 3.749 asynch 2.756 .993* .000 

Social Presence CMC synch 4.930 asynch 3.442 1.488* .000 

Self Presence CMC synch 5.244 asynch 4.728 .516* .030 

 
Notes:  Based on estimated marginal means 

* The mean difference is significant at the .05 level. 
(a)  Adjustment for multiple comparisons: Bonferroni. 
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presence, the hypothesis for self presence (H1f) is significant in the opposite direction 

than predicted. Table 4.10 below contains the mean estimates for synchronous versus 

asynchronous media for each form of presence and includes the pairwise comparisons. 

Figures 4.8, 4.9, 4.10 illustrate the significantly higher presence experienced with 

synchronous media for physical, social and self presence. The different levels of presence 

at high, medium and low capacity are evident as well. Finally, the levels of presence for 

high, medium, and low capacity media differ for synchronous versus asynchronous 

media. This interaction is investigated next as Research Question 2. 

Capacity by Synchronicity Interaction 

 Results thus far have shown capacity to have a significant positive influence on 

physical presence while synchronicity had a significant positive influence on all three 

forms of presence. Research Question 2 asked what the interaction effect of capacity and 

synchronicity might be on the three forms of perceived presence. The overall MGLM test 

for the capacity by synchronicity interaction indicated a significant Wilks’ Lambda λ = 

893, p = .005, observed power = .920. Further analysis for between-subjects effects 

indicated that the interaction approached significance for social presence, F(2, 165) = 

2.90, p = .06, but was not significant for physical presence, F(2, 165) = 1.44, p = .24 or 

self presence, F(2, 165) = 1.18, p = .31. As a result, further analysis was performed for 

the interaction effect on social presence to discern what relationship might be driving the 

overall significance of the interaction effect for capacity and synchronicity. See Table 

4.11 for the mean estimates for each form of presence at all combinations of capacity and 

synchronicity. For examination of all the pairwise comparisons of presence levels using 

estimated marginal means see Table 4.12 for the capacity by synchronicity comparison  
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Figure 4.8 Estimated Marginal Means of Physical Co-Presence  
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Figure 4.9 Estimated Marginal Means of Social Presence 
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Table 4.11 Mean Estimates for the Capacity-Synchronicity Interaction  

for All Three Forms of Presence  

 

Dependent Variable 
Capacity 
Respondent 

Synchronicity 
Respondent Mean 

 
Std. Error 

Physical Co-Presence CMC low synch 3.257 .459 
    asynch 2.800 .527 
  medium synch 3.614 .266 
    asynch 2.587 .256 
  high synch 4.375 .247 
    asynch 2.879 .251 

Social Presence CMC low synch 4.906 .415 
    asynch 2.584 .475 
  medium synch 4.802 .240 
    asynch 3.962 .231 
  high synch 5.08 .223 
    asynch 3.78 .227 
Self Presence CMC low synch 5.37 .425 
    asynch 4.88 .487 
  medium synch 5.27 .246 
    asynch 4.472 .236 
  high synch 5.083 .228 
    asynch 4.826 .232 
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Table 4.12 Pairwise Comparisons for the Capacity-Synchronicity Interaction:  

 Presence at high, medium, versus low capacity for synchronous versus  

 asynchronous media. 

Dependent Variable 
Synch 

Respondent 
Capacity 
Respondent 

Capacity 
Respondent 

Mean 
Difference Sig. 

Physical Co-Presence CMC synch low medium -.358 .452 
      high -1.118* .020 

    medium low .358 .452 

      high -.760* .012 

    high low 1.118* .020 
      medium .760* .012 

  asynch low medium .213 .685 

      high -.079 .880 

    medium low -.213 .685 
      high -.292 .269 
    high low .079 .880 

      medium .292 .269 

Social Presence CMC synch low medium .104 .809 

      high -.176 .683 
    medium low -.104 .809 

      high -.280 .304 

    high low .176 .683 

      medium .280 .304 
  asynch low medium -1.378* .004 
      high -1.195* .012 

    medium low 1.378* .004 

      high .182 .444 

    high low 1.195* .012 
      medium -.182 .444 

Self Presence CMC synch low medium .093 .833 

      high .288 .513 

    medium low -.093 .833 
      high .196 .482 
    high low -.288 .513 

      medium -.196 .482 

  asynch low medium .413 .396 

      high .059 .904 
    medium low -.413 .396 

      high -.355 .147 

    high low -.059 .904 

      medium .355 .147 
 

Notes:  Based on estimated marginal means 
* The mean difference is significant at the .05 level. 
Adjustment for multiple comparisons: Least Significant Difference 
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and Table 4.13 for the pairwise comparisons of synchronicity by capacity. The general 

differences in presence given the capacity – synchronicity interaction are discussed, and 

then the interaction is discussed for each sub-component of presence. 

Differences in Capacity Given Synchronicity 

Pairwise comparisons indicate an overall pattern to social presence, with 

synchronous media demonstrating higher social presence than asynchronous media at 

every level of capacity. Each F tested the simple effect of capacity within each level 

combination of synchronicity. This method revealed the significant effect of capacity on 

social presence and revealed that capacity was only important in determining social 

presence for asynchronous media but not synchronous media. The univariate test 

performed on social presence revealed that the asynchronous contrast was significant, 

F(2, 165) = 4.23, p = .016 while it was not significant for synchronous media, F(2, 165) 

=.54, p = .59. Pairwise comparisons of estimated marginal means also confirmed that 

within social presence, capacity had a significant effect on social presence when the 

medium was asynchronous, but not when it was synchronous. Specifically, low capacity, 

asynchronous media had significantly lower social presence than medium capacity 

asynchronous media with a mean difference = -1.38, p = .004, and low capacity 

asynchronous media were associated with significantly lower social presence than high 

capacity asynchronous media with mean difference = -1.20, p = .012. There was no 

significant difference in social presence for medium versus high capacity asynchronous 

media with mean difference = .182, p = .44. For synchronous media, there were no 

significant pairwise comparisons for the effect of capacity on social presence. 
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Table 4.13 Pairwise Comparisons Based on the Estimated Marginal Means: 

 Presence for synchronous versus asynchronous media at each level  

 of Capacity 

 

Dependent 
Variable 

Capacity 
Respondent 

Synch 
Respondent 

Synch 
Respondent 

Mean 
Difference Std. Error Sig. 

PHYScmc Low synch asynch .457 .652 .485 

  medium synch asynch 1.027* .286 .000 

  High synch asynch 1.496* .274 .000 

SOCcmc Low synch asynch 2.322* .588 .000 

  medium synch asynch .840* .258 .001 

  High synch asynch 1.302* .247 .000 

SELFcmc Low synch asynch .486 .603 .421 

  medium synch asynch .807* .264 .003 

  High synch asynch .256 .253 .313 

 
Notes:  Based on estimated marginal means 

* The mean difference is significant at the .05 level. 
Adjustment for multiple comparisons: Least Significant Difference 
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Differences in Synchronicity Given Capacity 

The F test for the interaction examined the multivariate simple effect of 

synchronicity (synchronous, asynchronous) within each level combination of capacity 

(high, medium, and low). At each level of capacity the multivariate test for the interaction 

was significant, with Wilks' lambda λ = .90, F = 6.01, p = .001 for low capacity, with 

Wilks' lambda λ = .90, F = 5.84, p = .001 for medium capacity, and with Wilks' lambda λ 

= .795, F = 13.976, p < .001 for high capacity (hypothesis df = 3, error df = 163 for all 

three tests). This indicates that the interaction of synchronicity with capacity on presence 

is significant for all levels of capacity and specific relationships should be explored 

further. See Appendix 5 for a complete table of the multivariate tests. 

Physical Co-Presence and the Capacity – Synchronicity Interaction 

The univariate test for significance for physical presence indicated that the 

interaction effect was not significant when capacity was low, F = .49, p = .49, but was 

significant for medium capacity with F = 12.92, p < .001, and high levels of capacity 

with F = 29.80, p < .001. Specifically, the estimated marginal means and pairwise 

comparisons reveal that the mean difference in perceived physical presence is not 

significant for low capacity media, p = .485. However, the estimated marginal means and 

pairwise comparisons reveal that the mean difference in perceived physical co-presence 

between synchronous and asynchronous media for mid-level capacity was significant 

1.03, p < .001, with means of 3.61 for synchronous media and 2.59 for asynchronous 

media. For high capacity media, the mean difference in perceived physical co-presence of 

1.50 for synchronous versus asynchronous media for high capacity media was also 
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significant p < .001, with means of 4.38 for synchronous media and 2.88 for 

asynchronous media. 

Social Presence and the Capacity – Synchronicity Interaction 

In the tests of main effects discussed previously, social presence was significantly 

positively related to synchronicity but not to capacity. Exploration of the interaction 

effect using the univariate test for significance for social presence indicated that the 

interaction was significant at all levels of capacity. Specifically, the interaction was 

significant when capacity was low, F = 15.58, p < .001, when capacity was medium, F = 

10.59, p = .001, and when capacity was high, F = 27.72, p < .001. The estimated 

marginal means and pairwise comparisons reveal that the mean difference in perceived 

social presence for synchronous versus asynchronous media at low capacity was 2.32, p < 

.001, with means of 4.91 for synchronous media and 2.58 for asynchronous media. The 

mean difference in perceived social presence for synchronous versus asynchronous media 

at medium capacity was .840, p = .001, with means of 4.80 for synchronous media and 

3.96 for asynchronous media. For high capacity media, mean difference in perceived 

social presence was 1.30, p < .001, with means of 5.08 for synchronous media and 3.78 

for asynchronous media. 

Self Presence and the Capacity – Synchronicity Interaction 

Exploration of the interaction effect with a univariate test for significance for self 

presence indicated that the interaction was significant for mid-level capacity, but not for 

low or high capacity. Specifically, the interaction was not significant when capacity was 

low, F = .650, p = .42, or when capacity was high, F = 1.03, p = .31, but. the interaction 

effect was significant at the mid-level of capacity, F = 9.32, p = .003. The estimated 
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marginal means and pairwise comparisons reveal that the mean difference in perceived 

self presence for synchronous versus asynchronous media at low capacity was .486, p = 

.421, with means of 5.37 for synchronous media and 4.89 for asynchronous media. The 

mean difference in perceived self presence for synchronous versus asynchronous media 

at mid-level capacity was .807, p = .003, with means of 5.28 for synchronous media and 

4.47 for asynchronous media. Finally, for high capacity media, mean difference in 

perceived self presence was .256, p = .313, with means of 5.08 for synchronous media 

and 4.83 for asynchronous media.  

Based on the combined findings for the interaction effect on social and physical 

presence two interesting difference is revealed. First, for physical presence, the 

significant effect of capacity was for synchronous media. In contrast, social presence was 

only affected by capacity when the medium was asynchronous. A second finding 

involves the level of capacity most influenced by synchronicity. Specifically, the 

difference in mean level of social presence between synchronous versus asynchronous 

media is highest for low capacity media with a mean difference = 2.33,13 which is much 

greater than the mean differences in social presence for synchronous versus asynchronous 

media of .84 for medium capacity, or 1.3 for high capacity.  Physical presence shows a 

similar relationship, but synchronicity has its most pronounced effect on the mean 

difference in physical presence when capacity is high, with a mean difference of 1.50, 

versus mean differences of 1.02 for mid-level capacity media and .46 for low capacity. 

Together these findings indicate that synchronicity has its strongest influence on social 

                                                 
13 For social presence, low capacity synchronous media have a mean of 4.91 while low capacity 
asynchronous media have a mean of 2.58. For physical presence, low capacity synchronous media have a 
mean 2.88 and high capacity asynchronous media have a mean level of 4.38. These mean differences are 
calculated based on the estimated marginal means for the capacity*synchronicity interaction. 
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presence when capacity is low, and synchronicity has its strongest effect on physical 

presence when capacity is high. Thus the exploration of the interaction revealed that a 

medium’s capacity is most relevant when interpreted in combination with its 

synchronicity.  

Hypothesis Two: Effect of Demographic Control Factors on Presence 

 
 As discussed in the theoretical development of this research, there are a number of 

factors in addition to capacity and synchronicity that may influence an individual’s 

perceived presence during CMC. Hypothesis 2 explores seven demographic factors that 

are expected to directly influence the three forms of perceived presence14. These 

demographic factors were included as covariates in the MGLM run for Hypothesis 1 to 

determine if they had an effect on a respondent’s perceived physical, social and self 

presence, and to control for them as needed to examine the relationship between media 

attributes and presence when using CMC. The seven demographic factors examined 

include: gender, age, years of work, first language, socioeconomic status-income, 

socioeconomic status-education level, and job type.  By their inclusion as covariates in 

the MGLM, any significant effect of the seven variables was controlled for in the media 

attributes-perceived presence relationships of Hypothesis 1. Wilks’ Lambda is examined 

for the significance of each demographic control in the model and, when significant, 

contrast analysis was performed using estimated marginal means. Interaction effects were 

not examined due to the dramatic reduction in the degrees of freedom and because there 

                                                 
14 Four technology-related controls were discussed previously regarding their possible direct effect on 
presence. These factors were not included in the current analysis. The four technology-related control 
variables not incorporated in the current analysis are: learning/experience with a particular medium, 
learning/experience with a communication partner, the perceived ease of use of a particular medium, and 
the perceived reliability of a particular medium.  
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was no theoretical basis to expect interactions of the demographic variables to be 

significant. Detailed analyses follow next.  

Gender 

 The first demographic factor examined was gender. Hypothesis 2a provided 

arguments and empirical support for the hypothesis that being female will influence all 

three forms of perceived presence positively. Wilks’ Lambda for gender was significant, 

λ = .945, p = .027 with observed power = .723, indicating that further analysis was 

warranted. The tests for between-subjects effects indicated that there are significant 

differences for gender for both physical presence, F(1, 165) = 7.02, p = .01 and self 

presence, F(1, 165) = 6.06, p = .02, but not for social presence, F(1, 165) = 2.81, p = .10. 

This means that Hypothesis 2a was supported for physical and self presence but was not 

supported for social presence. 

Pairwise comparisons of the estimated marginal means indicate that females 

(3.56) have significantly higher physical presence than males (2.95), p = .01, when 

communicating using CMC. In addition, pairwise comparisons indicate that females 

(5.25) also perceive significantly higher self presence than males (4.72) when using 

computer-mediated technologies, p = .02. In sum, the first part of Hypothesis 2 

demonstrated that females do experience significantly higher physical and self presence 

while communicating using CMC. Table 4.14 includes the mean estimates and the 

pairwise comparisons for all three types of perceived presence for males and females. 
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Table 4.14 Mean Estimates and Pairwise Comparisons for Presence by Gender 

 

Dependent Variable Gender 
 
Mean Gender 

 
Mean 

Mean 
Difference  Sig.(a) 

Physical Co-Presence CMC female 3.557 male 2.947 .610* .009 
Social Presence CMC female 4.360 male 4.012 .348 .096 
Self Presence CMC female 5.248 male 4.724 .524* .015 
 

Notes:  Based on estimated marginal means 
*  The mean difference is significant at the .05 level. 
a  Adjustment for multiple comparisons: Bonferroni. 
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Age 

 Hypothesis 2b argued that a respondent’s age will be negatively related to each of 

the three forms of presence. Findings from the overall model test indicate that a 

respondent’s age was not a significant predictor of presence in the model with Wilks’ 

Lambda λ = .979, p = .32. Therefore, no further analyses were performed and Hypothesis 

2b was not supported. 

Years of Work 

 The third demographic variable examined was total years of work above half-

time. Hypothesis 2c presented arguments that a respondent’s years of work are positively 

related to the three forms of perceived presence. Findings from the overall model test 

indicate that years of work is not a significant predictor of presence with Wilks’ Lambda 

λ = .966, p = .13. No further tests were performed and Hypothesis 2c was not supported. 

 First Language 

 Hypothesis 2d posited that having English as a first language could ease 

communication with others and facilitate presence, in turn. English is the language used 

to communicate in the majority of interactions in the firm that participated in this 

research, even though it was multinational. First language was described to respondents 

as the language they were most comfortable using for spoken and written 

communication. Specifically, Hypothesis 2d argued that having English as a first 

language would be positively related to all three forms of perceived presence. Findings 

did not support this hypothesis. The overall MGLM test showed that language was not a 

significant predictor of presence with Wilks’ Lambda λ = 1.0, p = .999. No further 

analyses were performed. Hypothesis 2d was not supported. 
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Socioeconomic Status: Income and Education Levels 

 Income and education level are both used as proxies for a respondent’s 

socioeconomic status. Socioeconomic status was hypothesized to be positively related to 

presence as those with higher income and education levels are likely to have had more 

exposure to and experience with a number of the electronic communication media in 

question. The specific hypotheses stated that socioeconomic status in the form of income 

level (2e) and education level (2f) is positively related to each of the three forms of 

perceived presence. This hypothesis was not supported. In the general model test, neither 

highest attained education level with Wilks’ Lambda of λ = .91, p = .249, nor 

respondents’ household income with Wilks’ Lambda of λ = .91, p = .425 was related to 

presence. No further tests were considered and Hypotheses 2e and 2f were not supported. 

Job Type 

 Hypothesis 2g examined the effect of characteristics associated with a particular 

job type on an individual’s perceived presence. The job types that were examined 

included professional and business services, technical, managerial, and non-technical 

service. Specifically, Hypothesis 2g stated that respondents in technical positions will 

experience higher perceived presence while communicating via CMC than the more 

people-oriented professions of professional and business services, management, and non-

technical services. This relationship was expected for all three forms of presence. 

 Initial findings of the MGLM indicated that Wilks’ Lambda was significant for 

job type λ = .871, p = .007, observed power .870, indicating a need for additional analysis 

with respect to job type. Tests of between-subjects effects indicated that job type was a 

significant predictor of self presence, F(3, 165) = 2.85, p = .04 during CMC but not a 
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significant predictor of physical presence, F(3, 165) = 2.27, p = .08 or social presence, 

F(3, 165) = 1.29, p = .28 during CMC. Focused contrasts for self presence indicated that 

technical employees with mean self presence of 5.37 experienced significantly greater 

self presence than did the group of professional and business services employees whose 

mean self presence while using CMC was 4.77, p = .05. Technical employees were not 

significantly different from the managerial employees p = .428 or the non-technical 

service group p = 1.0, and none of the other groups were significantly different from one 

another either. In sum, Hypothesis 2g was partially supported in that technical employees 

did have significantly higher self presence (not social or physical) than professional and 

business services employees (but not managerial or non-technical services employees). 

Table 4.15 presents the mean estimates and mean differences for self presence using 

CMC by job type. Mean estimates and pairwise comparisons for physical and self 

presence are not included since none were significant. 

In sum, two of the demographic factors included in the MGLM, gender and job 

type, were significantly related to perceived presence. Females experienced significantly 

higher physical and self presence than males while using CMC, but gender had no effect 

on perceived social presence. In addition, job type significantly affected self presence but 

not physical or social presence. Specifically, employees in technical positions had 

significantly higher self presence than professional and business service employees (such 

as attorneys), but technical employees did not have significantly higher self presence than 

any other employee groups. The next section compares the three types of perceived 

presence during CMC, which was examined in the MGLM to test Hypotheses 1 and 2, to 

presence during FTF communication, which was not included in the MGLM. 
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Table 4.15 Mean Estimates and Pairwise Comparisons for Self Presence by Job Type 

Dependent 
Variable Job Type Mean Job Type Mean 

Mean 
Difference Sig.(a) 

Technical 5.369 Professional & Bus. Svc. 4.765 .604 .051 
Technical 5.369 Managerial 4.923 .446 .428 
Technical 5.369 Service Sector 4.887 .482 1.000 
Managerial 4.923 Professional & Bus. Svc. 4.765 .158 1.000 
Managerial 4.923 Service Sector 4.887 .036 1.000 

SELF Presence 
CMC 

Service Sector 4.887 Professional & Bus. Svc. 4.765 .122 1.000 
 

Notes:  Based on estimated marginal means 
*  The mean difference is significant at the .05 level. 
a  Adjustment for multiple comparisons: Bonferroni. 
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Presence During CMC Compared with Presence during FTF Communication  

A comparison was made of the perceived physical, social, and self presence while 

using CMC to that while communicating FTF to see if presence is systematically 

different while using CMC versus FTF. Paired t-tests reveal that presence while 

communicating FTF is higher on all forms of presence than presence while 

communicating using media. 

Specifically, paired comparisons of perceived physical presence using CMC, with 

a mean of 2.73, versus a mean of 5.65 for FTF revealed a significant difference, t(1, 219) 

= -23.84, p < .001. Mean level of perceived social presence using CMC was 3.87, which 

also was significantly lower than mean level of perceived social presence during FTF 

communication 5.45, t(1, 218) = -15.74, p < .001. Finally, mean level of perceived self 

presence while using CMC was 4.65, significantly lower than mean self presence when 

communicating FTF 5.61, t(1, 219) = -11.38, p < .001. These paired t-tests are all 

significant after a Bonferroni adjustment for Type I error is made and the significance 

level becomes α = .017 (.05/3=.017). Table 4.16 shows the paired sample t-tests 

comparing the three forms of presence when using CMC versus during FTF 

communication. These comparisons generally indicate that, for all three types of 

presence, FTF communication supports higher levels of presence than does CMC. 

Hypotheses 3 - 5: The Effect of Perceived Presence on Outcomes 

 
The three categories of outcomes examined include two social (trust and 

attraction), two task related (performance and involvement), and two measures of 

communication evaluation (effectiveness and satisfaction). The outcome variables are all 

measured on a 7-point, Likert-type scale (1 = strongly disagree, 7 = strongly agree). 



 265 

Table 4.16 Paired Samples T Tests to Compare Presence using CMC Versus Presence  

Communicating FTF 

  

Paired Differences  

 
 

Mean 
Mean 
Diff. t df 

 Sig.  
(2-tailed) 

Physical Presence CMC - 
Physical Presence FTF 

2.7299 
5.6447 

-2.92 -23.84 219 .000 

Social Presence CMC – 
Social Presence FTF  

3.8744 
5.4540 

-1.58 -15.74 218 .000 

Self Presence CMC -   
Self Presence FTF 

4.6511 
5.6110 

-.960 -11.38 219 .000 
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The third set of hypotheses examines how the three different types of presence affect 

each of these six outcomes. For each of the six outcome measures two sets of analyses 

are presented below. The first illustrates the influence of presence on outcomes when 

respondents were considering their computer-mediated interaction. The second regression 

equation provides equivalent results for a face-to-face interaction. Hypotheses were 

written for the outcomes while communicating using CMC and the results are presented 

as supporting or not supporting the hypothesis. The outcomes related to FTF 

communication did not have specific hypotheses so results are presented for 

interpretation and exploration.  

The relationship of presence to the three sets of outcome variables are examined 

using multiple regression equations. These equations determine how each of the three 

forms of presence influence each of the six outcomes listed above. For example, the first 

hypothesis examines whether physical co-presence, social presence, or self presence is 

most influential in determining trust. To best answer this research question, a multiple 

regression equation was performed for each outcome. Specifically, these hypotheses were 

tested using six multiple regression models, with the three forms of presence as 

independent variables and the outcome of interest as the dependent variable. Because six 

regression equations are run, a Bonferroni adjustment for Type I error is needed. The 

Bonferroni adjusted significance level is .008, or the original alpha level divided by the 

number of runs (.05/6=.0083). The significance of the overall ANOVA F test must meet 

this more stringent alpha level before examination of the parameter estimates can be 

done. 
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For each of the regression equations below, a number of results are presented in 

Table 4.17. First, the model summary presents R, or the multiple correlation coefficient 

between all of the predictor variables and the dependent variable. R2 and R2 adjusted are 

also included to describe the goodness-of-fit or the amount of variance explained by the 

given set of predictor variables. Next, the F statistic and its p-value represent a test of the 

null hypothesis that the expected values of the regression coefficients are equal to each 

other and that they equal zero. If this statistic is significant at the Bonferroni-adjusted 

level of .008, then further interpretation of the predictor variables is performed. For 

further interpretation, the standardized beta coefficients values and the t values, with their 

significance, are included to examine the effects of the individual predictor variables. The 

analysis of each hypothesis follows the summary table. 

Hypothesis 3: Social Outcomes 

 Two social outcomes were examined as part of Hypothesis 3: trust (H3A) and 

social attraction (H3B). Results of the regression analyses testing for the influence of the 

three forms of presence on these two outcomes when using CMC are presented next. 

Trust Using CMC – Hypothesis 3A 

 
 The first regression equation tests the effects of physical, social, and self presence 

on trust while communicating using CMC. R2 = .326, indicating that 33% of the variance 

in the dependent variable, social trust using CMC, is explained by the independent 

variables, or three forms of presence. The regression equation is significant with, F(3, 

232) = 37.48, p  < .001, which is less than the Bonferroni-adjusted level of .008. 

Therefore, interpretation of the individual coefficients is warranted. 
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Table 4.17  Summary of Regression Analyses for Outcomes 

 

Dependent Variable R R2 R2 adj F Sig. Predictors Beta* t Sig. 

SOCIAL OUTCOMES (H3) 

Trust-CMC .571 .326 .318 37.479 (3, 232) .000 constant  6.305 .000 
H3A1-3 cmc      Physical .221 3.197 .002 
      Social .346 4.682 .000 
      Self .095 1.470 .143 
Trust-FTF .579 .336 .326 35.365 (3, 210) .000 constant  7.676 .000 
H3A1-3 ftf      Physical -.103 -1.251 .212 
      Social .569 6.210 .000 
      Self .107 1.306 .193 

Attraction - CMC .667 .445 .437 60.880 (3, 228) .000 constant  7.267 .000 
H3B1-3 cmc      Physical .262 4.129 .000 
      Social .454 6.720 .000 
      Self .032 .537 .591 
Attraction-FTF .565 .319 .309 32.663 (3, 209) .000 constant  4.827 .000 
H3B1-3 ftf      Physical -.008 -.093 .926 
      Social .600  6.458 .000 
      Self -.043  -.519 .604 

TASK-RELATED OUTCOMES (H4) 

Performance-CMC .187 .035 .022 2.730 (3, 226) .045 constant  19.982 .000 
H4A1-3 cmc      Physical .054 .644 .520 
      Social .144 1.619 .107 
      Self .008 .104 .917 
Performance-FTF .289 .084 .070 6.348 (3, 209) .000 constant  14.095 .000 
H4A1-3 ftf      Physical .045  .468 .640 
      Social .243  2.254 .025 
      Self .016  .169 .866 

Involvement-CMC .432 .187 .176 17.071 (3, 223) .000 constant  16.432 .000 
H4B1-3 cmc      Physical -.023 -.299 .765 
      Social .166 2.016 .045 
      Self .333 4.600 .000 
Involvement-FTF .481 .231 .220 21.021 (3, 210) .000 constant  14.404 .000 
H4B1-3 ftf      Physical .261 2.962 .003 
      Social .210 2.129 .034 
      Self .060 .678 .499 

 
 
 
 

Table 4.17 (continued) 
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Table 4.17  Summary of Regression Analyses (continued) 
 

Dependent Variable R R2 R2 adj F Sig. Predictors Beta* t Sig. 

COMMUNICATION OUTCOMES (H5) 

Effectiveness-CMC .426 .182 .171 16.494 (3, 223) .000 constant  18.485 .000 
H5A1-3 cmc      Physical .057 .738 .461 
      Social .239 2.892 .004 
      Self .205 2.822 .005 
Effectiveness-FTF .477 .227 .216 20.607 (3, 210) .000 constant  13.136 .000 
H5A1-3 ftf      Physical .056 .630 .530 
      Social .388 3.925 .000 
      Self .064 .720 .473 

Satisfaction-CMC .553 .306 .297 32.825 (3, 223) .000 constant  14.049 .000 
H5B1-3 cmc      Physical .215 3.006 .003 
      Social .272 3.575 .000 
      Self .176 2.635 .009 
Satisfaction-FTF .518 .268 .258 25.762 (3, 211) .000 constant  8.577 .000 
H5B1-3 ftf      Physical .126 1.472 .142 
      Social .371 3.867 .000 
      Self .065 .750 .454 
 

Notes:  Predictors: (Constant), SELF, PHYS, SOC (CMC and FTF) 
Dependent Variables:  
Social: Trust, Attraction (CMC and FTF) 
Task: Performance, Involvement (CMC and FTF) 
Communicative: Effectiveness, Satisfaction (CMC and FTF) 
* Beta represents the standardized coefficients 
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Hypothesis 3A1 suggested that, when communicating using CMC, physical co-

presence is positively related to trust. This hypothesis was confirmed with a positive 

coefficient and t = 3.20, p = .002. Hypothesis 3A2 suggested that, when communicating 

using CMC, social presence is positively related to trust. This hypothesis was confirmed 

with a positive coefficient and t = 4.68, p < .001. Finally, Hypothesis 3A3 suggested that, 

when communicating using CMC, self presence is negatively related to trust. This 

hypothesis was not confirmed with t = 1.47, p = .143. In sum, hypotheses 3A1 for the 

effect of physical co-presence on trust and 3A2 for the effect of social presence on trust 

were supported but hypothesis 3A3 for the effect of self presence on trust was not 

supported. 

Attraction Using CMC – Hypothesis 3B 

 Hypothesis 3B proposed a relationship between presence and the second social outcome, 

attraction when using CMC. Regression results indicate that presence plays an important 

role in determining social attraction during CMC interactions. Specifically, the model 

was significant at the Bonferroni-adjusted level of .008 with R2 = .445, F(3, 228) = 60.88, 

p < .000. Interpretation of the individual coefficients was therefore performed.  

Hypothesis 3B1 suggested that, when communicating using CMC, physical co-

presence is positively related to social attraction. This hypothesis was confirmed with a 

positive coefficient and t = 4.13, p < .001. Hypothesis 3A2 suggested that, when 

communicating using CMC, social presence is positively related to social attraction. This 

hypothesis was also confirmed with a positive coefficient and t = 6.72, p < .001. Finally, 

Hypothesis 3B3 suggested that, when communicating using CMC, self presence is 

negatively related to social attraction. This hypothesis was not confirmed with t = .54, p = 



 271 

.59. In sum, hypotheses 3B1 for the effect of physical co-presence on social attraction 

and 3B2 for the effect of social presence on social attraction were supported but 

hypothesis 3B3 for the effect of self presence on social attraction was not supported. 

Hypothesis 4: Task-Related Outcomes 

Two task-related outcomes were examined as part of Hypothesis 4: task 

performance (H4A) and task involvement (H4B). Results of the regression analyses 

testing for the influence of the three forms of presence on these two outcomes when using 

CMC are presented next. 

Task Performance Using CMC – Hypothesis 4A 

 Hypothesis 4A proposed a relationship between presence and the first task-related 

outcome, performance, when using CMC. Regression results indicate that presence does not 

influence task performance during CMC interactions. Hypothesis 4A is not supported. 

Specifically, the model was not significant at the Bonferroni-adjusted level of .008 with 

R2 = .035, F(3, 226) = 2.73, p = .045. Therefore, interpretation of the individual 

coefficients was performed only to explain the non-findings at the hypothesis level. 

Specifically, Hypothesis 4A1 proposed a positive relationship between physical co-

presence and task performance; this hypothesis was not supported, t = .64, p = .520. 

Hypothesis 4A2 proposed a negative relationship between social presence and task 

performance; this hypothesis was not supported, t = 1.62, p = .107. Finally, Hypothesis 

4A3 proposed a negative relationship between self presence and task performance; this 

hypothesis was not supported, t = .10, p = .917. This interesting non-finding will be 

explored in the discussion chapter, Chapter 5. 

 



 272 

Task Involvement Using CMC – Hypothesis 4B 

 Hypothesis 4B proposed a relationship between presence and the second task-related 

outcome, involvement, when using CMC. Regression results indicate that presence is a 

determinant of task performance for interactions involving CMC. The model was 

significant at the Bonferroni-adjusted level of .008 with R2 = .187, F(3, 223) = 17.07, p < 

.001. Therefore, further investigation of the individual coefficients was warranted.  

Specifically, Hypothesis 4B1 proposed a positive relationship between physical 

co-presence and task involvement. This hypothesis was not supported, t = -.299, p = .765. 

Hypothesis 4B2 proposed a positive relationship between social presence and task 

involvement. This hypothesis was supported with a positive coefficient and t = 2.02, p = 

.045. Finally, Hypothesis 4B3 proposed a negative relationship between self presence and 

task involvement. The findings indicate that the relationship was significant, but in the 

opposite direction hypothesized, with a positive coefficient, t = 4.6, p < .000; therefore, 

Hypothesis 4B3 was not supported. In sum, when using CMC, physical presence was not 

a significant predictor of task involvement (4B1 not supported), social presence was a 

significant, positive predictor of task involvement as hypothesized (4B2 supported), and 

self presence was a significant, positive predictor of task involvement, which was 

opposite the direction hypothesized (4B3 not supported).  

Hypothesis 5: Communication-Related Outcomes 

Two communication-related outcomes were examined as part of Hypothesis 5: 

communication effectiveness (H5A) and communication satisfaction (H5B). Results of 

the regression analyses testing for the influence of the three forms of presence on these 

two outcomes when using CMC are presented next. 
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Communication Effectiveness Using CMC – Hypothesis 5A 

 The first communication-related outcome examined was communication 

effectiveness. The results indicate that an individual’s experience of presence during 

CMC does influence communication effectiveness. Specifically, the model was 

significant at the Bonferroni-adjusted level of .008 with R2 = .182, F(3, 223) = 16.49, p < 

.001. Interpretation of individual regression coefficients testing the influence of presence 

on communication effectiveness during CMC was performed.  

Hypothesis 5A1 proposed a positive relationship between physical co-presence 

and communication effectiveness. This hypothesis was not supported t = .738, p = .461. 

Hypothesis 5A2 proposed a negative relationship between social presence 

communication effectiveness. The findings indicate a significant relationship, but in the 

opposite direction proposed, with a positive coefficient, t = 2.89, p = .004. Therefore, 

although the relationship between social presence and communication effectiveness is 

significant, Hypothesis 5A2 was not supported. Finally, Hypothesis 5A3 proposed a 

positive relationship between self presence and communication effectiveness. The 

relationship was significant in the predicted direction, t = 2.82 p = .005 and Hypothesis 

5A3 was supported.   

Communication Satisfaction Using CMC – Hypothesis 5B 

 The final outcome examined was communication satisfaction. For CMC, presence 

was a significant predictor of communication satisfaction. The model was significant at 

the Bonferroni-adjusted level of .008 with R2 = .306, F(2, 223) = 32.83, p < .001. 

Analysis of individual regression coefficients was performed. 
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Hypothesis 5B1 proposed a positive relationship between physical co-presence 

and communication satisfaction. Hypothesis 5B1 was supported t = 3.01, p = .003. 

Hypothesis 5B2 also proposed a positive relationship between social presence 

communication satisfaction. Hypothesis 5B2 was also supported t = 3.56, p < .000. 

Finally, Hypothesis 5B3 proposed a negative relationship between self presence and 

communication satisfaction. The findings indicate a significant relationship, but in the 

opposite direction proposed, with a positive coefficient and t = 2.64, p = .009. Therefore, 

although the relationship between self presence and communication satisfaction is 

significant, Hypothesis 5B3 was not supported.   

Summary 

Hypotheses 3 - 5 presented a series of outcomes that were related to individuals’ 

perceptions of presence. The overall results of the regression equations provide partial 

support for the hypotheses, showing that the three forms of presence do impact various 

outcomes that are critical to organizational functioning. In addition, the three forms of 

presence did influence these outcomes differently. The implications of these findings will 

be discussed further in chapter five. 

Research Question 3: Mediation Analysis 

 

The third research question presented the possibility that presence while using 

CMC mediates the relationship of media attributes to the outcomes examined. This 

section examines this relationship by interpreting a series of multiple regression 

equations that reveal the influence of media attributes on outcomes without perceived 

presence and then with the effect of perceived presence included. The examination 
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follows a series of four steps taken to examine this relationship (Baron & Kenny, 1986).  

A visual representation of the mediation analysis is included in Figure 4.11. 

Step 1 MGLM: The Effect of Media Attributes on Perceived Presence 

The first step of the mediation analysis examines the correlations between the 

initial independent variable (the two media attributes of capacity and synchronicity) and 

the potential mediator (types of perceived presence).  The mediator is treated as if it were 

an outcome of the initial variable.  The results of the MGLM run for Hypothesis 1 

provides the results of the analysis when the independent variables, capacity and 

synchronicity, are used to predict the mediator, or the three forms of presence.  

 The desired relationship is to have both media attributes affect all three forms of 

presence. From the MGLM, we know that synchronicity affected all three forms of 

presence (λ = .794, p < .001), with physical presence, F(1, 165) = 15.09, p < .000, social 

presence, F(1, 165) = 41.57, p < .000, and self presence, F(1, 165) = 4.77, p = .003. From 

the MGLM, we also know that capacity was a significant determinant of presence (λ = 

.910, p = .017), but affected only physical presence, F(1, 165) = 3.75, p = .026. In sum, 

the results for Step 1 indicate that synchronicity significantly affects all three forms of 

presence whereas capacity only significantly affects physical presence.  

Step 2: The Effect of Perceived Presence on the Outcomes 

 The second step in this mediation analysis is to ensure that the mediator, 

perceptions of presence, affect the outcome variables. This analysis was done for 

Hypotheses 3 - 5. The analyses performed for Hypotheses 3 – 5 examined at the level of 

each individual outcome. The analyses run in this step examine the effect of presence on 

the three broad levels of outcomes using a MGLM for ease of interpretation.  
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Figure 4.11 Analysis of Presence as a Mediator 

 

Step 2 Step 1 

Media Attributes (IV) 

• Capacity 

• Synchronicity 

Perceived Presence (MEDIATOR) 

• Physical 

• Social 

• Self 

Outcomes (DV) 

• Socially-Related 

• Task-Related 

• Communication-Related 
Step 3 
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The desired relationship is to have all three forms of presence significantly affect 

all three outcomes. This is not the case. Specifically, at this level, neither physical 

presence Wilks’ Lambda λ = .655, p = .535, nor self presence Wilks’ Lambda λ = .572, p 

= .122 were significant determinants of the three outcomes. Only social presence affected 

outcomes with Wilks’ Lambda λ = .434, p < .001. Further testing on the effects of social 

presence reveal that it has a significant effect for all three categories of outcomes: social 

outcomes, F(28, 150) = 2.5, p < .001 task-related outcomes, F(28, 150) = 1.78, p < .015, 

and communication related outcomes, F(28, 150) = 1.68, p < .026.  In sum, the results for 

Step 2 indicate that social presence may be a mediator but that, at this broad level, 

physical and social presence are not significant predictors of the outcomes examined. The 

combination of Steps 1 and 2 indicate that the mediating effect being tested is the 

mediating effect of social presence (only) on the relationship between synchronicity and 

capacity and the outcomes examined. 

Step 3: Examining the Effect of Media Attributes on the Outcomes 

The third step in a mediation analysis is to check to ensure that the independent 

variable, the media attributes of capacity and synchronicity, are correlated with the 

outcomes of interest, the social, task-related, and communication-oriented outcomes 

examined previously. Significant findings establish that there is an effect that may be 

mediated. Again a MGLM is run to test for theses effects.    

The relationship desired is to have both media attributes to have a significant 

effect on all three outcomes examined. Findings from the MGLM comparing media 

attributes to the outcomes indicate that both capacity and synchronicity have a significant 

effect on the outcomes. Synchronicity, with significant Wilks’ Lambda λ = .824, p < .001, 
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was examined for each outcome. Findings indicate that synchronicity is a significant 

predictor of all three types of outcomes: social outcomes, F(1, 224) = 43.11, p < .001, 

task-related outcomes, F(1, 224) = 4.94, p = .027, and communicative outcomes, F(1, 

224) = 17.97, p < .001. Capacity was also significant overall with Wilks’ Lambda λ = 

.888, p < .001. Individual tests revealed that capacity was a significant predictor for both 

task-related, F(1, 224) = 4.64, p = .011 and communicative outcomes, F(1, 224) = 12.94, 

p < .001, but not for social outcomes, F(1, 224) = 2.74, p = .067. In sum, media attributes 

do affect the outcomes of interest, with synchronicity affecting all three outcomes and 

capacity affecting all but the socially related outcomes. The next step will see if this 

relationship is attenuated by the inclusion of presence.   

Steps 4: Establish Mediation 

In Step 4 the MGLM from Step 3 includes the mediator, presence, to establish 

mediation. The effect of the mediating variable (presence) should be significant (as it was 

in Step 2) while the effect of the independent variables (capacity and synchronicity) 

should become insignificant (while they were both significant in Step 3). For total 

mediation, the effect of media attributes on the outcomes, controlling for presence, 

should be zero.  Partial mediation is indicated if the effect of media attributes is reduced, 

but not to zero (Baron & Kenny, 1986). As this is an exploratory examination, the 

amount of exact mediation, or the reduction of the effect of the initial independent 

variable (media attributes) on the three outcomes, is not examined. 

In the MGLM run for Step 4, both of the significant relationships of media 

attribute on the outcomes became non-significant, with synchronicity having Wilks’ 

Lambda λ = .990, p = .684 and capacity having Wilks’ Lambda λ = .927, p = .085. This 
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indicates that the inclusion of presence mediates the effect of these two media attributes 

on the three outcomes examined. Examination of the effect of three forms of presence 

reveals that only social presence is a significant determinant of the outcomes with Wilks’ 

Lambda λ = .447, p = .001. Neither physical presence Wilks’ Lambda λ = .666, p = .661, 

nor self presence Wilks’ Lambda λ = .578, p = .117 were significant in the MGLM 

created for Step 4. In the model for Step 4 social presence was significantly related to 

social outcomes, F(28,147) = 2.34, p = .001, and task-related outcomes, F(28,147) = 1.66, 

p = .029, but not to communication-related outcomes, F(28,147) = 1.49, p = 067.  

In sum, one conclusion that can be drawn is that social presence is a mediator of 

the effects of capacity and synchronicity on the social and task-related outcomes 

examined here. Synchronicity was a significant determinant of all three types of 

outcomes and capacity was a significant determinant of two of the outcome groups (it 

was not significant for social outcomes), but both became non-significant when the three 

forms of presence were introduced into the model. The only form of presence that was 

significant was social presence, meaning that social presence (rather than physical or self 

presence) was accounting for the reduction in explanatory power of capacity and 

synchronicity. These findings indicate that presence is an important construct to consider 

in research on media attributes, especially when organizationally relevant outcomes are 

considered as well. 

In sum, Hypotheses 1 – 3 and Research Questions 1 – 3 each provided some 

significant and interesting results. The effect of capacity on the three forms of was not as 

significant as was expected while the effect of synchronicity was a significant 

determinant of all three sub-components of presence. The interaction effect of capacity 
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and synchronicity also revealed the importance of synchronicity in determining when 

capacity affected presence. Examination of the generally revealed a strong influence of 

presence on the social and communicative outcomes, with much less influence on the 

task-related outcomes, especially task performance. Finally, results of the mediation 

analysis indicate that presence, especially social presence, may be an important mediator 

of the relationship of media attributes to outcomes. The implications of these findings 

will be discussed in the next chapter, Chapter 5, which provides analysis and insights for 

the results presented in the current chapter.  
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Chapter 5: Research Results and Discussion 

The current chapter provides interpretation and analysis of the results presented in 

Chapter 4. First, an overview of the dissertation project is provided. Next, each 

hypothesis and research question is addressed in the discussion section, then 

contributions and implications of the research are discussed. Finally, limitations of the 

current investigation and directions for future research are addressed.  

SUMMARY OF DISSERTATION 

 The motivation for this research emerged from the belief that presence is a critical 

part of all mediated experiences (Biocca, 1997; Draper et al., 1998), but has been under 

examined in communication research (Berger, 2005; Lee, K. M., 2004). An increased use 

of mediated technology in the workplace as firms globalize and communication 

technologies govern more interactions has also contributed to the importance of the 

presence construct (Dutton, 1999; Poole, 1999; Wiesenfeld et al., 2001). And, as Short et 

al. (1976) emphasized in their original conceptualization of social presence, presence is 

critical to our understanding of mediated interpersonal communication in the workplace. 

And more recently, scholars of organizational communication have begun to emphasize 

the role of presence in understanding the influence of communication technology on the 

social and psychological connections that employees have with others in their 

organization (Lee, A. S. & Nass, 2004; Lombard & Ditton, 1997; Scott, 1999a; Walther, 

1997). 

 The theoretical development of the presence construct drew from the psychosocial 

approach to communication.  This is because socially-focused definitions of presence are 

needed to be more in-line with a psychosocial approach to communication, which 
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maintains that communication is not only a transfer of information, but also an activation 

of a psychosocial relationship (Mantovani & Riva, 1999). In addition, K. M. Lee’s (2004) 

categorization for domains of virtual existence (physical, social, and self) directed the 

definitions of presence in each of these domains. With these theoretical underpinnings, 

the conceptualization of presence for this research moved away from the technical and 

media-centered definitions and toward a more perceptual and interaction-based 

conceptualization. 

 This research was therefore designed to detail and measure the concept of 

presence for communication research, and to examine its antecedents and effects. A 

multidimensional conceptualization of the presence construct was introduced and 

confirmed. Specifically, three dimensions of presence were demonstrated: physical co-

presence, social presence, and self presence. Next, two media attributes, capacity and 

synchronicity, were examined for their influence on each of the three sub-constructs of 

presence. And, in response to a call for a more detailed examination of the impacts of 

presence on an employee’s relationships at work (Lee, K.M., 2004), organizationally 

relevant outcomes potentially related to the three forms of presence were also examined. 

Socially driven outcomes (trust and social attraction), task-oriented outcomes 

(performance and involvement), and communicative outcomes (effectiveness and 

satisfaction) were each influenced by the three forms of presence in unique ways.  

The research presented here examined physical, social, and self presence while 

using CMC in the workplace. An overview of findings regarding presence while 

communicating FTF was provided and these finings were compared with presence while 

using CMC. Overall the results indicated that fewer of the relationships were significant 
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when communicating FTF compared with using CMC, which suggests that presence may 

be a construct that is best applied to mediated interactions. In addition, FTF may not be 

an appropriate direct comparison for media, and investigations should carefully consider 

its use as an “ideal” for comparison in communicative interactions. The findings 

presented next focus on the results of mediated interactions.  

DISCUSSION OF RESULTS 

 This section discusses the results covered in the previous chapter. Table 5.1 below 

provides a summary of the main findings of this research. 

Preliminary Analyses 

Reliabilities: Presence 

The first research question addressed the nature of the presence construct and its 

sub-components. Presence was defined for the current research to be a perceived 

psychological state. The presence measures designed for the current research focus only 

on sensory experiences in the realm of the para-authentic in a dyadic interaction15 (Lee, 

K. M., 2004). Perceived physical co-presence was defined as the strength of an 

individual’s perception of physical closeness and shared physical space, objects, and/or 

time with another person in an interaction facilitated by communication technology. 

Social presence was defined as depending on the activation of a psychosocial 

relationship, and is the extent to which an individual is aware of a social relationship 

during a communicative interaction. Finally, self presence was defined as the degree to 

which one experiences one’s own genuine self, either physically manifested or 

psychologically assumed, during a communicative interaction with another person.  

                                                 
15 The current research addresses only dyadic interactions; although, the measures might also be used in 
multiple person communicative interactions as well.  
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Table 5.1 Summary of Research Findings 
_______________________________________________________________________ 
 

• The questions designed to measure the three presence sub-constructs (physical co-
presence, social presence, and self presence) were reliable. 

• The questions designed to measure the three groups of outcomes were reliable 
(Social: trust, attraction; Task: performance, involvement; Communicative: 
effectiveness, satisfaction). 

• The construct of perceived presence has three distinct sub-constructs: physical co-
presence, social presence, and self presence. 

• A respondent’s perceived capacity and perceived synchronicity of a medium are 
not necessarily equivalent to those that have been assigned historically by 
researchers (or were initially assumed by the current research). 

• A respondent’s perceived capacity of a medium was significantly related to 
perceived physical co-presence, but not social or self presence. The capacity - 
physical co-presence relationship was driven by a difference between high 
capacity media (higher presence) and mid-level capacity media (lower presence). 
No other contrasts were significant prior to examination of the interaction. 

• A respondent’s perceived synchronicity of a medium affected physical co-
presence, social presence, and self presence, with synchronous media being 
associated with significantly higher presence than asynchronous media. This was 
as hypothesized for physical and social presence, but opposite the hypothesis for 
self presence. 

• The interaction of capacity and synchronicity reveals that perceived physical, 
social, and self presence are each affected differently by capacity for synchronous 
versus asynchronous media. 

• Generally, synchronicity is a more powerful attribute than is capacity for 
influencing all three forms of presence. 

• Some control variables matter; specifically, gender affected perceived physical 
co-presence and self presence and job type affected perceived self presence. 

• When using CMC, physical co-presence influenced trust, attraction, and 
communication satisfaction; social presence influenced trust, attraction, task 
involvement, communication effectiveness, and communication satisfaction; self 
presence influenced task involvement, communication effectiveness, and 
communication satisfaction. All the significant findings demonstrated a positive 
relationship between presence and the outcome of interest 

• When communicating FTF, physical co-presence only influenced task 
involvement; social presence influenced all outcomes examined (trust, attraction, 
task performance, task involvement, communication effectiveness, and 
communication satisfaction); self presence influenced none of the outcomes 
examined. All the significant relationships showed a positive relationship between 
presence and the outcome of interest. 

• Social presence is a mediator of the relationship between media attributes and the 
social and task-related outcomes examined.  

________________________________________________________________________ 
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For a scale with sub-components to be internally consistent, each dimension of 

the multidimensional scale should consist of a set of items that correlate well with each 

other (DeVellis, 1991). The first preliminary finding was that the presence measures used 

here were highly internally consistent for both computer-mediated and face-to-face 

communication. Social and self presence each had a problematic item that, when deleted, 

increases reliability of the measure. The item for social presence was reversed (I felt our 

communication was detached) and the item for self presence was unclear (I felt that I, as 

an individual, was part of the interaction). One item in the physical presence measures 

was not distinct from those in the social presence sub-construct (I felt like I was 'there' 

with the other person). The deletion of this item did not substantially decrease the 

reliability of physical presence, but did contribute to a distinction between physical and 

social presence, and was therefore deleted (DeVellis, 1991). Interestingly, this item is one 

that has traditionally been used to ask respondents about their experiences of presence. 

The crossover between social and physical presence may explain some of the 

contradictory and confusing results of previous studies.   

Once problematic items were removed, four items remained for each sub-

construct of presence. Reliabilities were as follows: Cronbach’s α = .922 for physical 

presence, Cronbach’s α = .922 for social presence, and Cronbach’s α = .864 for self 

presence while using CMC. For FTF communication, once the same problematic items 

were removed, reliabilities were Cronbach’s α = .913 for physical presence, Cronbach’s α 

= .831 for social presence, and Cronbach’s α = .932 for self presence. These reliabilities 

were considered to be sufficiently high to move forward with analyses using these 

presence items (DeVellis, 1991). The same four items were retained for each type of 
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presence for a total of twelve presence items for both the CMC and FTF measures. These 

findings were similar to, but stronger than, those of the pilot study. This indicates that the 

changes to the items were effective in increasing internal consistency. The consistency of 

the scale over both the pilot and the full study also supports the validity of the presence 

measures since two separate groups of participants yielded similar results and any 

inconsistency could have been interpreted as a sign of an invalid measure (Fowler, 1995).   

Reliabilities: Outcomes 

Prior to analysis of the effects of presence on organizationally relevant outcomes, 

reliabilities for the outcome measures were examined. Three general outcome categories 

were examined, with two sub-categories each: social outcomes (trust and attraction), 

task-related outcomes (performance and involvement), and communicative outcomes 

(effectiveness and satisfaction). Four questions were used to assess each subcategory, for 

a total of eight items per general outcome. Outcome measures related to presence were 

analyzed separately for communicating using CMC versus FTF. The specifics related to 

these measures are discussed below. 

The questions designed to measure the three groups of outcomes were found to be 

internally reliable once problematic items were deleted. One item per sub-category was 

deleted, except in the sub-category of task performance where the reverse item was 

maintained. The reverse items were removed in order to increase the reliability of each 

outcome measures. The items deleted were all reverse phrased and may have been 

skimmed over, answered at the wrong end of the scale due to habituation, or 

misunderstood (Fowler, 1995).  With the problematic items deleted, there were three 

items per sub-category, for a total of six items on most outcome categories (task 
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performance maintained all four items, meaning the overall measure for task outcomes 

had seven items).  

The same outcome items were maintained for measuring both CMC and FTF 

communication. The reverse phrased items were similarly problematic for FTF 

communication and were removed to increase reliability of the sub-scales. One reversed 

item per sub-category was removed, except in the case of task performance, and the 

reliability for the outcome measures for FTF communication were all higher than when 

the reverse items were included. These changes paralleled those made for the CMC 

outcome measures, further supporting the argument that the reverse phrased items were 

simply misunderstood or skimmed over (Fowler, 1995).  

For the CMC outcome measures, the overall social outcomes had a reliability of 

Cronbach’s α = .849 (with social trust measuring α = .788 and social attraction α = .794). 

The task outcome measures while using CMC produced a Cronbach’s α = .846 (with task 

performance measuring α = .856 and task involvement α = .926). Finally, while using 

CMC, overall communicative outcomes had a Cronbach’s α = .896 (with communication 

effectiveness α = .861 and communication satisfaction α = .828). Measures of the 

outcomes were similarly reliable when respondents considered FTF communication. 

Specifically, overall social outcomes while communicating FTF had a Cronbach’s α = 

.846 (α = .791 for social trust and α = .837 for social attraction), overall task outcomes 

while communicating FTF had Cronbach’s α = .886 (α = .802 for task performance and α 

= .946 for task involvement), and communicative outcomes while communicating FTF 

had a Cronbach’s α = .906 (α = .804 for communication effectiveness and α = .884 for 
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communication satisfaction). These reliabilities were sufficient to move forward with 

analyses for Hypotheses 3 - 5 (DeVellis, 1991).  

Factor Analysis 

A multi-dimensional scale with internally consistent items should also 

discriminate among the sub-components (DeVellis, 1991). Research Question 1 

addressed this by investigating whether presence does in fact have three distinct sub-

constructs. These findings address the sensitivity of the items on the questionnaire in that 

the measures did in fact discriminate between the three sub-components of presence. 

Specifically, for CMC, factor analytic results on the valid presence items produced three 

distinct factors with high loadings on one component with low loadings on the other two 

components. The FTF factor analysis initially produced two factors but visual inspection 

revealed that three were probable. When three factors were forced, three distinct factors 

with high loadings were produced for the FTF presence items as well. One item in the 

FTF analysis did cross over all forms of presence but was retained to maintain 

consistency with the CMC data. In sum, the factor structures for CMC and FTF 

communication revealed three factors with strong and distinct loadings, answering 

Research Question 1 and providing empirical support for the theoretical arguments for a 

multi-dimensional construct.  

Another important finding in the analyses prior to Hypothesis 1 was that 

perceived capacity and synchronicity were not the same as those assumed by the design. 

Capacity was defined in the current design as the number of senses incorporated (i.e., 

visual and audio cues in addition to text) and was described for respondents as “the 

ability of (their selected medium) to carry a complex message.” Synchronicity was 
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defined for the design as the ability of a medium to allow in-time interactivity, and was 

described to respondents as using media “for real-time communication” versus for 

communicating “without expecting an immediate response.” By design, 74.3 percent of 

respondents were categorized to a low-capacity medium (mostly email), but only 8.6 

percent of respondents perceived that their selected medium actually had low capacity.16 

For example, many participants responding about email considered it to have mid-level 

or high capacity, while it was defined as having low capacity by design since it only 

permits the use of text. Respondents’ perceptions were more in accord with the design-

assigned levels for synchronicity than capacity, but a large number still were categorized 

differently, with 36.1 percent defined as responding about synchronous media by design 

and 44.6 percent responding about synchronous media by personal assessment. In terms 

of synchronicity, again email was the anomaly with many participants responding that 

they used it synchronously while it was defined as asynchronous by design. 

The differences in design assigned versus respondent perceived capacity and 

synchronicity were resolved with a decision to continue analyses based on the 

respondents’ perceptions rather than the design-determined levels of capacity and 

synchronicity. This decision was made for two reasons. First, because presence was 

theoretically defined as a perception of the individual (Carlson & Zmud, 1999; K. M. 

Lee, 2004; Lin, 2003), the perceived capacity and synchronicity of a medium are more 

relevant than those defined by the researcher. Use of the design-assigned levels of 

                                                 
16 In chapter four the methodology section described that the possible media were presented in random 
order and respondents were instructed to select the first with which they were familiar and had experience 
in the workplace. The reason that the cells of the design are not equal is because many respondents simply 
did not have workplace experience with a number of the less common media, such as watching recorded 
video (2 respondents). Voicemail also had few (7) respondents. 
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capacity or synchronicity would instead examine how a particular medium, like email, 

affected presence. This approach would support a technologically deterministic (Nowak 

et al., 2005), or ‘presence as a feature of a medium’, approach (i.e., Media Richness 

Theory, Daft & Lengel, 1984). Instead, the decision to use respondents’ perceptions of 

media attributes was congruent with the theoretical argument that media attributes are 

“perceived affordances” (Carlson & Zmud, 1999; Eveland, 2003). The perceived 

affordances perspective maintains that presence experienced while interacting via each 

medium is based in the subjective experience of the individual even when capacity is 

described as stable feature of a communication technology. This approach differs from 

approaches that treat capacity as an objective feature of a medium, and is consistent with 

researchers who have taken a more subjective approach to the construct of richness (e.g., 

Carlson & Zmud, 1999; Lee, K. M., 2004). The second reason respondents’ perceptions 

were used was more practical in nature. Specifically, fewer of the relationships involving 

capacity and presence were significant when the design specified levels of capacity were 

used. This is because if the respondents perceived high capacity, despite the reduced 

cues, this perception affected perceived presence.  

These preliminarily analyses highlight the importance of the distinction between 

pre-specified media, or design-directed, attributes versus those assessed or perceived by 

respondents. Many studies have automatically assumed that perceptions of and use by 

respondents in the workplace coincided with traditionally assigned capacity and 

synchronicity levels. Some non-findings and mixed conclusions related to presence 

research may partially result from the use of an entire medium to define characteristics 

and a failure to confirm perceived capacity and/or other characteristics of the medium. In 
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sum, the findings here indicate that investigation of specific media attributes should be 

accompanied by a confirmation of perceptions regarding each these media attributes 

since they may differ significantly from those assigned by the design. In future presence 

research, if perceptions of media attributes differ markedly from those assigned by the 

design, it may be important to base analyses and conclusions on respondents’ 

assessments since their perceptions affect the perceptual outcome of presence.   

Hypothesis 1: The Effect of Media Attributes on Perceived Presence 

Once the measures were validated and factors confirmed, Hypothesis 1 

investigated the influence of two media attributes (capacity and synchronicity) on the 

three forms of presence. The selection of capacity and synchronicity as media 

characteristics for investigation was driven by Eveland’s (2003) description of their 

importance and an integrated model of social presence suggested by Danchak et al. 

(2001) that describes the intimacy experienced in a communicative interaction as a 

function of bandwidth and immediacy. Bandwidth is captured here by the capacity 

construct while immediacy is defined in terms of synchronicity.  

Capacity and Perceived Presence 

Capacity is one of the most frequently studied attributes of media (Bordia, 1997; 

Eveland, 2003) and has been the foundation of many theories of mediated 

communication (Daft & Lengel, 1984; Short et al., 1976). The current research continues 

this tradition of examining capacity in CMC. Capacity was examined at three levels; text 

only (email, instant messaging), audio (voicemail, telephone conversation), or audio-

visual (recorded video, videoconference). Capacity was expected to be related to physical 

co-presence through two underlying processes. First, higher capacity media involving 
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more senses were expected to provide redundant cues, which would support higher 

perceived presence by providing more input thereby diminishing feelings of distance 

(Chilcoat & DeWine, 1985; Van der Molen & Van der Voort, 2000).  Second, the use of 

particular senses, such as vocal cues, are more salient and influential in communicative 

interactions because they are evolutionarily hard-wired (Nass & Gong, 2000) or play a 

critical role in perception, such as visual vividness (Schuemie et al., 2001). The MGLM 

performed in Chapter 4 detailed the findings of Hypotheses 1a – 1c discussed here. 

Capacity and perceived physical co-presence. Since media with higher capacity 

incorporate more senses and transmit a wider variety of cues, Hypothesis 1a stated that 

capacity was positively related to perceived physical co-presence, with higher capacity 

being associated with stronger perceived physical co-presence. This hypothesis was 

supported as capacity was significantly, positively related to perceived physical co-

presence. Focused pairwise comparisons revealed that perceived physical co-presence 

was significantly higher when using high capacity media than it was when using medium 

capacity media. However, there was no difference in presence when respondents used 

high versus low capacity media, or medium versus low capacity media. These results 

indicate a slight “U” shape with medium capacity media affecting physical presence 

poorly relative to medium and low capacity media, which were similar in terms of 

capacity levels. Capacity may not influence physical presence unless there is an 

expectation of presence that is not being met. For example, when using instant messaging 

co-workers may not expect to experience physical presence so they do not experience 

low presence whereas a telephone conversation increases expectations for presence that 

are not satisfied. These same expectations may be met by a video conference.   
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It is important to note, however, that these results are somewhat misleading in that 

these mean differences in physical co-presence are calculated based on combined 

synchronous and asynchronous data at each level of capacity and somewhat different 

results are observed when the data are examined separately. The relationship of physical 

co-presence to capacity observed for synchronous versus asynchronous media will be 

discussed further in the discussion of the interaction of capacity and synchronicity. 

Capacity and perceived social presence. Social presence involves the activation 

of a psychosocial relationship during a communicative interaction. A social connection 

with others is another important part of perceived presence (Towell, J. & Towell, E., 

1997). Perceived social presence was hypothesized to be positively related to the capacity 

of a medium. The underlying mechanisms argued to influence social presence through an 

increase in cues included ambiguity reduction (Tanis & Postmes, 2003), affect creation 

(Street et al., 1988), and the ability to discern similarities with partner in communication 

(Chilcoat & DeWine, 1985; Festinger 1956; Turner et al., 1987), which can further guide 

attention resources (Markman & Gentner, in press), and the use of senses that are able to 

convey important social meaning, such as gaze (Bailenson et al., 2005).   

The increased number and type of senses available with higher capacity media 

were argued to allow participants to discern relevant social information, Hypothesis 1b 

therefore hypothesized that capacity was positively related to perceived social presence, 

with higher capacity being associated with stronger perceived social presence. This 

hypothesis was not supported, as medium capacity was not significantly related to 

perceived social presence. These findings are similar to other studies that have not found 

a relationship between capacity and social presence (Bordia, 1997; Chilcoat & DeWine, 
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1985; Muhlback et al., 1995). However, the segregation of synchronicity from capacity in 

the current research permits further analysis of the relationship of capacity to perceived 

social presence. These findings will be discussed in the section detailing the interaction of 

capacity and synchronicity, which reveals a number of relationships that are not evident 

when the synchronous and asynchronous data are combined at each level of capacity. 

Capacity and perceived self presence.  Self presence encompasses the perception 

of presence as an awareness of self identity. A detailed explication of self presence has 

only recently been introduced (Lee, K. M., 2004) and researchers have not yet explored 

the relationship of self presence to capacity. Hypothesis 1c stated that capacity was 

positively related to perceived self presence. This hypothesis was not supported.  One 

argument to explain the finding of no difference between levels of capacity for self 

presence was due to competing underlying processes, as discussed in the development of 

the hypothesis. Specifically, an argument can be made that the overabundance of cues 

that accompanies high capacity media, and the high number of cues coming from other 

participants, distracts users from focusing internally, keeps them immersed in the 

interaction, and prevents them from being self aware (Biocca, 1997; Green et al., 2004). 

Based on this distraction argument, high capacity media would be associated with lower 

self presence. In contrast, social facilitation arguments maintain that self monitoring and 

impression management could make an individual highly aware of him or her self due to 

a desire to present a particular image. It is possible that this distraction process, as well as 

the processes of self monitoring and impression management that occur in social 

facilitation, is occurring here. This combination could result in no overall differences in 

self presence experienced if both processes were being accessed by respondents.  
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In sum, capacity did not have as strong an influence as expected given the 

abundance of theories, research, and findings on this media attribute (see Bordia, 1997, 

for a synthesis of the experimental literature; Daft & Lengel, 1984; Eveland, 2003; Short 

et al., 1976; Tanis & Postmes, 2003). Media capacity was positively related to perceived 

physical co-presence, but not to perceived social or self presence. These findings are 

interesting in light of the history of capacity and the number of contradictory results that 

have been reported. These results reveal that if only capacity were examined, or the 

medium itself were examined as a proxy for perceived capacity, then capacity would only 

be related to physical co-presence. The examination of synchronicity separately revealed 

that this was the stronger factor influencing presence.  

Synchronicity and Perceived Presence 

Synchronicity plays an important role in effective communication in the 

workplace, yet relatively few studies of mediated communication have examined its 

effects (Nowak at al., 2005). The synchronicity of a medium may influence presence 

through an individual’s perception of delay, punctuality, pace, urgency, and/or flexibility 

(Ballard & Seibold, 2004a, 2004b). The MGLM performed in Chapter 4 detailed the 

influence of synchronicity on perceived physical co-presence (Hypotheses 1d), perceived 

social presence (Hypothesis 1e), and perceived social presence (Hypothesis 1f).   

Synchronicity and perceived physical co-presence. Two broad underlying 

processes related to a medium’s ability to support synchronicity were expected to 

influence physical presence. First, a shared sense of time is a major element of intimate 

experience (Register & Henley, 1992) and can contribute to shared sense of rhythm 

(Ballard & Seibold, 2004a, 2004b) and emotional, cognitive, and behavioral engagement 
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in an interaction (Burgoon, 2002). Second, synchronous exchange can contribute to 

clarity, understanding, and convergence of meaning in communication as participants are 

able to elicit feedback, acknowledge cues, and clarify communication (DeLuca & 

Valacich, 2005; Nowak et al.).  

Hypothesis 1d proposed that synchronous media are associated with higher 

perceived physical co-presence than are asynchronous media. Hypothesis 1d was 

supported. Synchronous media were associated with significantly higher perceived 

physical co-presence than were asynchronous media (the mean level of physical co-

presence for synchronous media was 3.75 versus 2.75 for asynchronous media). At every 

level of capacity, synchronous media were associated with significantly higher physical 

co-presence than were asynchronous media. As argued, the separation of a message from 

an understanding of its effect may have influenced perceived physical presence in the 

same way it influences communication when participants are physically proximate; it can 

reduce understanding and perceived connection, including a physical connection. In other 

words, physical presence in mediated communication may be influenced by gaps in time 

in a way that is similar to the effects of time delays in proximate physical space.  

Synchronicity and perceived social presence. Hypothesis 1e proposed that 

synchronous media are associated with higher perceived social presence than are 

asynchronous media. Hypothesis 1e was also supported. Synchronous media were 

associated with higher social presence than were asynchronous media (the mean level of 

social presence for synchronous media was 4.93 versus 3.44 for asynchronous media). 

Also, for every level of capacity examined, synchronous media were associated with 

significantly higher social presence than were asynchronous media. This findings 
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contributes to the arguments that synchronicity in an interaction can support social 

presence through enhanced social connections and convergence of meaning. These 

results do not support Walther’s hyperpersonal model (1996) and arguments that low 

capacity, often asynchronous media, allow users to present an ideal self and increase the 

tendency to reveal very personal information. However, Walther’s model may continue 

to be valid in other spheres such as virtual worlds or role-playing games that are less task-

oriented.  

Synchronicity and perceived self presence. Hypothesis 1f proposed that 

synchronous media are associated with lower perceived self presence than are 

asynchronous media. This hypothesis was not supported. The hypothesis for self presence 

had predicted a negative relationship; instead, it was statistically significant in the 

opposite direction. Synchronous media were significantly related to higher perceived self 

presence than were asynchronous media (the mean for synchronous media was 5.24 

versus 4.73 for asynchronous media). The positive relationship of synchronicity to self 

presence is similar to the relationship of synchronicity to both physical and social 

presence. The effect is clearly smaller than for physical and social presence but is still 

significant opposite the direction hypothesized. In addition, for every level of capacity 

examined, synchronous media were associated with significantly higher self presence 

than were asynchronous media (see Figure 4.10 for a visual representation of this 

relationship). 

Clearly, the two processes of attention allocation and image management did not 

create the inward focus that was hypothesized based on the argument of rehearsability; 

being provided the time to focus on one’s self when using asynchronous media did not 
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lead to higher self presence. Instead, the immediacy of an in-time interaction led to higher 

perceived self presence, as it did with physical and social presence. This may be related 

to the overall levels of attention (Schubert, 1999), engagement (Lessiter et al., 2000), and 

involvement and immersion (Witmer & Singer, 1998) that an individual experiences with 

synchronous interactions, or that the closer social connection (Daft & Lengel, 1984, 

1986; Daft et al., 1987; Short et al., 1976) led participants to focus on themselves as well 

as the other participant. When communication and presence are considered to be 

psychosocial constructs, it may be that the activation of this relationship must be two-way 

(Riva & Galimberti, 1998). In this sense, more engaged communicative interactions, as 

with synchronous media, will necessarily involve higher self presence. That is, one may 

not be able to experience communication as a process that includes reciprocal 

communicative relationships without high self presence. These suppositions suggest that 

social and self presence might be related. The factor analysis performed was able to 

distinguish the three sub-constructs of presence, but the correlations reveal that self and 

social presence are related. Specifically, all the items measuring social presence are 

significantly positively correlated with all items measuring self presence,17 indicating that 

the constructs, although distinguishable, are linked (see Appendix 4 for the correlation 

matrix of presence items).  

In sum, synchronicity affected all three forms of perceived presence investigated. 

The effects for physical and social presence were strong in that they had high power, the 

mean differences when using synchronous versus asynchronous media were significant, 

and were in the hypothesized direction with synchronous media associated with higher 

                                                 
17 All items measuring physical, social, and self presence are significantly positively correlated with one 
another. 
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presence. The relationship of synchronicity to self presence was significant, but was 

opposite the direction predicted. Self presence was significantly higher when using 

synchronous versus asynchronous media. The findings related to synchronicity are 

important because few previous investigations have examined synchronicity as distinct 

from other features of a medium. In addition, many researchers have argued that 

communicators will utilize the structural features that are afforded by an asynchronous 

medium and modify their communication strategies in order to communicate in a way 

that is similar to synchronous communication (Clark & Brennan, 1991; Walther, 1992, 

1996). This may be the case for some media features; however, the synchronicity of a 

medium may not be easily adapted to affect perceived presence.  

And while certain asynchronous media may have advantages for particular 

purposes, such as record storage (Walther, 2005), this may be associated with an attribute 

that is correlated with synchronicity but not necessarily synchronicity itself. For example, 

the nature of many asynchronous media is that they are text-based, which permits for 

easy storage, review, and retrieval. As discussed above, reprocessability, which describes 

the ability of a medium to store information for future analysis and review, has been 

defined by some as a component of synchronicity (Carlson & George, 2004). 

Reprocessability was not included in the current research because it was considered to be 

a media attribute that is not uniquely related to the function of time and interaction 

timing. Synchronicity does not have a one-to-one correspondence with the 

reprocessability of messages; emails can be lost, voicemails are often promptly deleted. 

In addition, reprocessability may not be a feature of synchronicity that influences the 

construct of interest, as with presence. Perceived presence is experienced at the moment 
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of communication and is therefore influenced by individuals’ experience of time and 

timing, rather than the ability to retrieve or reconstruct messages at a later time. The 

reprocessability of a medium should be examined, distinct from synchronicity, in future 

research. 

In sum, findings for Hypothesis 1 were mixed. Capacity was found to influence 

physical co-presence but not social or self presence. Synchronicity, in contrast, had a 

powerful effect on all three forms of perceived presence. In outlining a “mix of 

attributes” approach, Eveland (2003) made a call to research what it is specifically about 

a medium that produces observed effects.  By addressing media at a level of their 

individual attributes, such as capacity and synchronicity, we capture nuance in effects. 

This is the case in this research where synchronicity had stronger effects than capacity 

and each influenced presence differently. These differences would not have been revealed 

had the media been examined in their entirety. The next section discusses the results for 

Research Question 2, the effect of the capacity - synchronicity interaction on the three 

forms of perceived presence, which reveals additional differences in perceived presence 

given combinations of synchronicity and capacity. 

Research Question 2: The Interaction of Capacity and Synchronicity Explored  

 Research Question 2 addressed the interaction of capacity and synchronicity. This 

interaction effect was explored as part of the MGLM model. No hypotheses were 

presented with respect to the interaction since there was not previous research from 

which to draw. Generally, capacity was described as affecting perceived physical, social, 

and self presence because different numbers and types of cues exist at each level, which 

affects information redundancy, the ability to discern similarities and reduce ambiguity, 
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and the desire to manage one’s self image. Synchronicity was expected to affect the three 

forms of perceived presence because of the ability to synchronize time and place, more 

easily create common understanding and connections, and the ability to allocate attention 

outward when a medium operates synchronously. Although some findings for the main 

effects of capacity and synchronicity on the three forms of presence were not significant, 

these underlying processes may operate together, or counter one another, when 

considered in conjunction. Therefore, Research Question 2 proposed an exploration of 

this interaction and its effects on the three forms of presence. The interaction of capacity 

and synchronicity is explored for each of the three types of presence next. See Table 4.12 

for the simple effects of capacity within each level combination of synchronicity and see 

Table 4.13 for the simple effects of synchronicity within each level combination of 

capacity.  

Physical Co-Presence and the Capacity – Synchronicity Interaction 

In the tests of main effects, physical co-presence was significantly positively 

related to both synchronicity and capacity. The univariate test for significance for 

physical presence indicated that the interaction of synchronicity and capacity was not 

significant when capacity was low, but was significant when capacity was at the mid- and 

high levels. Specifically, the estimated marginal means and pairwise comparisons reveal 

a significant mean difference in perceived physical co-presence between synchronous and 

asynchronous media at the mid- and high levels of capacity (see Table 4.13). There may 

be no difference in physical presence due to synchronicity when capacity is low because 

users may have few expectations for physical presence at this level of capacity so 

asynchronous media provide just as much relevant information for feeling physically 
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proximal as synchronous media do. The results also imply that physical presence is 

higher for synchronous media only when more senses (such as audio and visual cues with 

mid- and high level media) are incorporated.  

Examination of the synchronous and asynchronous data separately reveal little 

difference in mean levels of perceived physical co-presence when using asynchronous 

communication, with low, medium, and high levels of capacity having statistically 

similar levels of physical co-presence. Synchronous media, in contrast, present the 

traditionally expected relationship of presence to capacity, with perceived physical co-

presence increasing as capacity does. Specifically, high capacity media have significantly 

greater physical presence than mid- or low-level capacity media. Refer to Figure 4.8 for a 

graphic representation.  

The examination of physical co-presence and capacity for synchronous versus 

asynchronous media reveals some interesting possibilities. Specifically, capacity has a 

significant affect only when the medium is synchronous. This may be because physical 

presence is so low or so unexpected during asynchronous interactions that only 

synchronous media are relevant for inspection. It may also be the case that when a 

medium is asynchronous that its level of capacity is fairly irrelevant in determining 

physical presence. This may be because the effect of separating time from place is such a 

strong determinant of physical presence that a medium’s capacity cannot overcome it. In 

addition, the largest mean difference in physical presence between synchronous and 

asynchronous media occurs at the highest level of capacity. Finally, for synchronous 

media, the relationship of capacity to physical presence is positive, as hypothesized by 

this and many other researchers. These findings highlight the importance of examining 
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synchronous and asynchronous media separately. This interaction effect is not often 

examined since many studies do not distinguish among specific media attributes, but it 

may be contributing to a number of mixed findings or null findings such as those seen in 

the main effects of the current research.  

Social Presence and the Capacity – Synchronicity Interaction 

In the tests of main effects discussed previously, social presence was significantly 

positively related to synchronicity, but not to capacity. However, the univariate tests for 

significance of the effect of the interaction effect of capacity and synchronicity on social 

presence indicated that the interaction was significant at all levels of capacity. 

Specifically, the interaction was significant for social presence when capacity was low, 

medium, and high.  

A detailed examination of the synchronous and asynchronous data at each level of 

capacity revealed that, for asynchronous communication, low capacity media have 

significantly lower perceived social presence than medium or high capacity media. In 

addition, the largest difference in social presence between synchronous and asynchronous 

media occurs at the lowest level of capacity. In contrast, when using synchronous media, 

the level of capacity of the medium has little effect on perceived social presence, with 

low, medium, and high capacity media having nearly equivalent social presence. In sum, 

perceived social presence is higher using synchronous media than asynchronous media at 

every level of capacity (Table 4.13). This finding emphasized that synchronicity is the 

underlying attribute driving differences in social presence rather than capacity. In 

addition, when looking at synchronous media only, there are no differences in the mean 

level of social presence at any level of capacity (Table 4.12). In other words, capacity 
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only has a significant effect on social presence when the medium is asynchronous. This 

may be because asynchronous media provide so few relevant social cues that any change 

in capacity is highly relevant. These findings are counter to those presented by Walther’s 

hyperpersonal model (1996). Refer to Figure 4.9 for a visual representation of these 

relationships. 

Examining social presence in terms of capacity and synchronicity concealed 

important differences in the mean levels of social presence that the examination of the 

interaction revealed. The distinctions revealed by this interaction are important for a 

number of reasons. First, the findings here indicate that, capacity is not a determinant of 

social presence when using synchronous media. Capacity is much less influential in 

determining social presence than previously believed, which does not support the 

arguments of media capacity or social presence theorists. In addition, when media are 

synchronous, there may be a minimum threshold of capacity that must be reached for 

asynchronous communication and, once it has been passed then there is little difference 

in perceived social presence. 

Self Presence and the Capacity – Synchronicity Interaction 

In the tests of main effects discussed previously, self presence was significantly 

positively related to synchronicity, which was opposite the direction hypothesized, and 

was not significantly related to capacity. First, results indicated that there were no mean 

differences in self presence caused by capacity alone. Specifically, within synchronous 

media there were no significant differences in self presence at the low, medium, or high 

levels of capacity and within asynchronous media there were no significant differences in 

self presence at the low, medium, or high levels of capacity (see Table 4.12). However, a 
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univariate test for significance of the effect of the interaction on self presence indicated 

that the interaction was significant for mid-level capacity, but not for low or high 

capacity (see Table 4.13). 

The capacity–synchronicity interaction is visually represented in the previous 

chapter in Figure 4.10, where the difference in self presence between synchronous and 

asynchronous media at the mid-level of capacity is evident. A pronounced “U” shape for 

perceived self presence occurs when using asynchronous communication, with high and 

low capacity media having nearly equivalent self presence and medium capacity media 

having dramatically lower perceived self presence. For synchronous media, self presence 

showed a slight trend downward, with self presence decreasing as capacity increased, but 

this relationship is not pronounced. For asynchronous media, the fact that low and high 

capacity media have higher self presence than do mid-level capacity media may lend 

support to the idea that different theoretical arguments operate at different levels of 

capacity. For example, for the asynchronous data, the social facilitation framework 

(Aiello & Svec, 1993) argument that self monitoring and anxiety can make one self-

aware and create an internal focus (and increase self presence) may be true at the highest 

levels of capacity where the introduction of a visual element increases awareness of the 

self in an interaction. However, at the mid-level of capacity, the asynchronous data are 

consistent with the argument that an abundance of cues can distract a user from focusing 

inward, as with teleconferencing where it might be difficult to focus either inward on 

one’s self or outward on the interaction. Finally, Walther’s (1996) hyperpersonal model 

may apply to the lowest capacity media since asynchronous, text-only (low capacity) 
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media can encourage highly personal exchanges and reflections on the self. These 

possibilities require examination by future research.  

Overall, the results for Hypothesis 1 confirm the importance of synchronicity in 

determining perceived presence and reveal that a medium’s capacity was less critical. 

Another important general finding involves the difference between physical and social 

presence and the role of synchronicity. Specifically, for physical presence, capacity has a 

significant affect only when the medium is synchronous. For social presence, capacity 

only has a significant affect when the medium is asynchronous. In other words, 

synchronicity determines the relevance of capacity for physical and social presence. This 

has important implications in the workplace since social presence was shown to be 

related to some outcomes, such as communication effectiveness, while physical presence 

was not. A manager wanting to impact communication effectiveness should therefore be 

aware that increases in capacity will not affect social presence when the medium is 

synchronous (but would if physical presence was important). In sum, the findings related 

to the interaction indicate that, to be relevant, research on media attributes must examine 

them at the level of the attribute and should also investigate their interaction effects. The 

next section discusses the findings for Hypothesis 2, which examined the effect of 

demographic factors on the three forms of perceived presence. 

Hypothesis 2: The Effect of Demographic Controls on Perceived Presence 

Descriptive statistics were collected so that their effect on perceived physical, 

social, and self presence could be interpreted and controlled. The seven demographic 

factors investigated were drawn in part from a list of the most common covariates 

(Fowler, 1995). Of the seven demographic factors explored the overall model test showed 
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that gender and job type were significant, which meant further analysis was warranted. 

These two demographic variables were treated as controls in the MGLM investigating the 

effect of media attributes on presence. None of the other demographic variables had a 

significant affect on perceptions of presence. Therefore, age, first language, 

socioeconomic status-income, socioeconomic status-education level and years of work 

were not examined further. The findings related to the two significant controls are 

discussed next. 

Gender 

 Studies of the effects of gender in CMC, while relatively scarce, suggest that men 

and women conceptualize and use CMC differently (Arbaugh, 2000; Gefen & Straub, 

1997). Some research on the influence of gender on presence revealed that men and 

women did experience presence differently but did not differ in their strength of presence 

(Nicovich et al., 2005). Additionally, results have been contradictory in that some have  

found that women may flame more than men (Witmer, D. F. & Katzman, 1997), while 

other studies have found women to be more empathetic than men (Nicovich et al., 2005). 

Despite some contradictory results, Hypothesis 2a proposed that being female would be 

positively related to perceptions of presence. Findings of the current research did reveal 

an effect for gender on perceived presence. Gender was treated as a covariate in the 

MGLM analysis of media attributes’ effect on presence; however, a brief discussion of 

the significant findings is included.  

The tests for between-subjects effects indicated that females experienced 

significantly higher physical presence and self-presence than males while using CMC, 

but not social presence. There were no findings to support the idea that women 
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experience less presence than men. In terms of physical presence, some findings from 

virtual classrooms suggest higher participation by women than in their traditional classes 

(Althaus, 1997), and higher participation than men (Arbauch, 1998), as women’s 

disadvantages in the traditional classroom are minimized by CMC. It is possible that the 

status-leveling effect of CMC provides an avenue for participation and that this increased 

participation contributes to women’s perceptions of physically being co-present. In terms 

of self presence, women may experience more self presence because they are less 

interactive than men. Nicovich et al. (2005) found that men engaged in presence by 

actively taking part in interactions in a virtual environment while women engaged in 

presence by watching the same environment. Both men and women experienced similar 

levels of presence but in very different ways. The different forms of presence were not 

distinguished in Nicovich et al.’s study, but these differences may be contributing to the 

amount of attention directed outward toward an environment or inward toward the self. 

Finally, men and women did not differ in perceived social presence, an area where other 

research has noted differences (Gefen & Straub, 1997). This finding is also interesting 

because of the traditional notion of women being more social beings than men. For 

example, women use more graphic accents than men (Witmer, D. F. & Katzman, 1997), 

which has been assumed to imply social content and connection. These findings highlight 

an interesting realm for future research. 

Job Type 

Hypothesis 2g examined the effect of characteristics associated with a particular 

job type on an individual’s perceived presence. The job types that were examined 

included professional and business services, technical, managerial, and non-technical 
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service. Hypothesis 2g stated that respondents in technical positions will experience 

higher perceived presence while communicating via CMC than the more people-oriented 

professions of professional and business services, management, and non-technical 

services. This relationship was expected for all three forms of presence. Job type is 

expected to be related to presence because individuals with certain characteristics may be 

more drawn to, and thrive in, technically oriented professions. In addition, those in 

technical professions may have more experience with CMC than those in managerial or 

service positions, which can contribute to their experience and comfort with a given 

technology. 

 Again job type was a covariate in the MGLM analysis of media attributes’ effect 

on presence. Results indicated that job type was a significant predictor of self presence 

while communicating using CMC, but not a significant predictor of physical or social 

presence. Focused contrasts for self presence indicated that technical employees 

experienced significantly greater self presence than did the group of professional and 

business services employees. Technical employees were not significantly different from 

the managerial or non-technical service groups, and none of the other groups were 

significantly different from one another either.  

These findings partially supported Hypothesis 2g and the argument that those who 

are technical may experience more presence due to their practice and familiarity with the 

technology associated with CMC. These individuals may not need to focus externally on 

the technology and its operation, in contrast with business service employees, who would 

allow them to allocate attention inward and increase self presence. In the current study, 

those who responded that they were technical employees were, in fact, highly technical, 



 310 

working predominantly as engineers and with computers. These findings need additional 

exploration since the technical employees did not differ from other service-oriented 

groups of employees and only self presence was affected. This finding could be an 

anomaly of this firm or this data. Future presence research may need to include job type 

since it does seem to have some effect that should be controlled, albeit one that remains 

somewhat unclear.  

Insignificant Demographic Controls  

A number of the demographic controls that had been proposed to affect 

perceptions of presence did not have an influence. Specifically, age did not negatively 

influence presence and participants’ years of work did not positively influence presence. 

This may be for two reasons. First, these two effects may have cancelled one another out. 

Younger workers were hypothesized to have been raised in the age of CMC and their 

comfort with media would thus contribute to ease of use and comfort with mediated 

interaction. In contrast, older workers were hypothesized to have experience 

communicating in a workplace setting and would thus have higher perceptions of 

presence.  These effects may have occurred but not been evident since age and workplace 

experience are correlated. A second reason, years of work and age may not have been 

significant determinants of presence is that the population examined was dominated by 

fairly technical, well-educated and well-off respondents. There may not have been much 

variation in their experience or comfort with the media.  

A respondents’ first language has rarely been investigated in CMC research, but 

was expected to influence perceptions of presence in the current research due to the 

importance of natural and rapid communication when interacting synchronously and the 
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importance of language in capturing nuance in meaning. However, first language did not 

affect presence. The subjects were international and many did not speak English as their 

first language. However, many respondents listed multiple languages as their first 

language and, based on conversations with members of the firm, very few to none of the 

members in this firm are not able to communicate in English. It may be the case that 

English has been so well learned by our international colleagues that presence is not 

influenced by it being a second language. If primary languages did differ on a team in a 

way that made communication difficult or strained, it may very well affect perceptions of 

presence. For this reason it should be a demographic factor that is considered in future 

research on CMC.  

Finally, socioeconomic status, captured by respondents’ income and education 

level, was not a significant determinant of presence. These demographics served as 

proxies for opportunities to learn about and use CMC. Those with more access to CMC 

were expected to have more experience, find the media easier to use, and more useful. 

This may not have been the case in the current investigation again due to characteristics 

of the population. The majority of respondents were professionals who, even if they had 

low socioeconomic status at one point as represented by a lower education level, they 

may have received enough experience on the job that their experience with CMC was 

equivalent to those with higher education levels. This demographic factor may still be 

relevant in a more diverse group of respondents, where experience and access to CMC is 

genuinely affected by their socioeconomic status. 
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Hypothesis 3 - 5: Outcomes related to Perceived Presence 

Research to date has shown that presence may influence a number of pertinent 

organizational outcomes such as learning (Bracken & Lombard, 2004), memory and 

attitude change (Kim & Biocca, 1997), information sharing (Miranda & Saunders, 2003), 

task performance (Bradner & Mark, 2001), group attraction (Huijnen et al., 2004), and 

group accord (Slater et al., 2000). However, previous research has produced a number of 

inconclusive and even contradictory findings. The lack of conclusive findings may be due 

to the study of presence generally rather than addressing it as a multi-faceted construct. A 

call to clarify findings through additional research on the effects of presence led to the 

introduction of Hypothesis 3 - 5 (Burgoon et al., 2002; Draper et al., 1998), which 

examined the influence of the three form of presence on organizationally relevant 

outcomes.  

The three groups of outcomes studied in Hypotheses 3 through 5 had two sub-

categories each. Hypothesis 3 examined the social outcomes of social trust and social 

attraction; Hypothesis 4 explored the task-related outcomes of task performance and task 

involvement; and Hypothesis 5 tested the communicative outcomes of communication 

effectiveness and communication satisfaction.  The results below discuss findings related 

to the hypotheses for the influence of presence on outcomes when participants were using 

CMC.  

Hypothesis 3: Presence and Social Outcomes 

 A number of social outcomes associated with communication are critical to 

organizational operations. The distinction of the three forms of presence can help us 

better understand how presence affects these social outcomes. This section discusses 
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findings related to individuals’ perceptions of physical, social, and self presence and their 

experiences of trust and social attraction while communicating using CMC.  

Presence and Trust 

The overall ANOVA for the effect of presence on trust was significant, so further 

analysis of each component of presence was performed. For CMC, perceived physical co-

presence was hypothesized to be positively related to trust (H3a1). This hypothesis was 

confirmed. Physical proximity promotes psychological closeness and activates a sense of 

a relationship through a sense of mutuality (Burgoon et al., 2002) and it was argued that a 

perception of physical closeness would activate the same psychological ties. Perceived 

physical proximity enhances psychological closeness that supports higher trust and that is 

less tentative (Jarvenpaa & Leidner, 1998). This finding has important implications for 

organizations as the number of telecommuting workers continues to increase and the 

globalization of firms contributes to the number of teams that operate virtually for all or 

nearly all of their interactions. These findings suggest that an increase in physical 

presence will support trust among individuals in an interaction. The findings from 

Hypothesis 1 also suggest that both the capacity of a medium and its synchronicity can 

increase physical presence. The combined findings of Hypothesis 1 and Hypothesis 3 

indicate that organizations can select media for specific uses and help create trust among 

organizational members. In this case, the use of synchronous media with higher levels of 

capacity can lead to an increase in perceived physical co-presence, which is a significant, 

positive predictor of trust.  

For CMC, perceived social presence was hypothesized to be positively related to 

trust (H3a2). This hypothesis was confirmed. The reduction in the number of social cues, 
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and the depersonalization and social distance that accompany this, were expected to make 

trust building and maintenance more challenging when people were using CMC to 

communicate (Burgoon et al., 2002; Jarvenpaa & Leidner, 1998). Social presence can 

reduce psychological distance and create a means of findings similarities, creating a 

foundation for trust in communicative interactions (Brewer, 1991; Tajfel, 1982). Social 

presence has been emphasized as an important goal for interactions in today’s dispersed 

organizations where CMC is widespread, but without much research to support the 

specifics of how or why social presence is critical (Bos et al., 2002; Lee, K. M. & Nass, 

2004). The current findings help understand one reason why social presence may be of 

importance. High social presence in a mediated interaction can help develop trust, which 

is particularly important for ongoing teams and management relationships. In addition, 

combined with findings from Hypothesis 1, the findings for Hypothesis 3a2 indicate that 

the use of synchronous media can increase perceived social presence, and trust in turn. 

Increases in capacity did not affect social presence and would not influence trust through 

social presence, although capacity did influence trust though perceived physical presence.    

For CMC, perceived self presence was hypothesized to be negatively related to 

trust (H3a2). This hypothesis was not confirmed. As argued by SIDE, heightened 

awareness of one’s self was expected to indicate that an individual was not engaged in a 

communicative interaction to a great extent (Postmes et al., 1998; Postmes & Spears, 

1998) and thus not as likely to trust a communication partner. There are two possibilities 

for this non-finding. First, a focus on the self rather than on a partner or group, evidenced 

by high self presence, did not decrease an individuals’ awareness of social connections or 

relationships and thus did not affect trust. People were able to focus internally on 
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themselves and on their external social connections simultaneously. Alternatively, high 

self presence could have decreased individuals’ awareness of their social connections to 

others, but trust was not reduced in turn. The latter seems less likely, but the current data 

do not detail the nature of trust building and therefore cannot answer why self presence 

was not related to trust. This is an area that future research can explore, especially since 

very little research has specifically addressed the sub-construct of self presence. 

Presence and Social Attraction 

The overall ANOVA for the effect of presence on social attraction was 

significant, so further analysis of each component of presence was performed. For CMC, 

perceived physical co-presence was hypothesized to be positively related to social 

attraction (H3b1). This hypothesis was confirmed. Physical proximity can reinforce 

feelings of social similarity and psychological closeness and heighten identity 

accessibility, all of which encourage identification and attraction (Deaux, 1996; Hogg & 

Terry, 2000; Huijnen et al., 2004; Newcomb, 1956). This research supports the argument 

that perceptions of physical closeness in mediated interactions also encourage social 

attraction. These findings are in line with other research finding that when respondents 

perceive a communication partner to be physically co-present, their social judgments 

were mover favorable and they experienced more positivity toward them (Krikorian et 

al., 2000). Perceived physical proximity influences social attraction because we tend to 

categorize those who are physically nearby to be part of our in-group and similar to us 

(Kramer & Brewer, 1984; Oakes, 1997; Tajfel & Turner, 1979). In addition, physical co-

presence may heighten attraction to a communication partner by providing more social 

information about that person and thereby reducing uncertainty about personal judgments 
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(Watt et al., 2002). Krikorian et al.’s research on avatar distance supported this argument 

by finding that participants whose partner’s avatars maintained proper social distance in a 

virtual world experience higher certainty about their partner.  The findings of the current 

investigation support previous findings that perceived physical proximity encourages 

social attraction by creating a basis for finding similarities for positive social judgments 

and by providing information that reduces uncertainty about the social judgment we 

make.  

For CMC, perceived social presence was hypothesized to be positively related to 

social attraction (H3b2). This hypothesis was confirmed. When respondents reported high 

social presence they were socially engaged and personally and psychologically involved 

with their partner in the interaction. This level of engagement provides opportunities to 

find bases of similarity and appeal. In addition, when social presence is high, ambiguity 

surrounding the interaction is reduced as the participants perceive they can make more 

accurate judgments about another (Spears & Lea, 2002; Watt et al., 2002). Social 

information is critical to human interactions and helps reduce uncertainty and strengthens 

social attraction (Tanis & Postmes, 2003). These findings support previous research that 

higher social presence can lead to increased attraction (Huijnen et al., 2004; Lee, K. M., 

2005; Slater et al., 2000) and related findings that have not directly measured social 

presence but do find higher attraction with higher capacity media and more social cues 

(Bengtsson et al., 1999; Fish et al., 1993; Street et al, 1998).  

These findings do not support Walther’s hyperpersonal model (1992, 1996), 

which predicts that media richness, and presumably social presence, will be negatively 

related to social attraction as the absence of cues and alternative information allows us to 
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perceive what we want and therefore see others as similar. Walther’s model also allows 

that we selectively provide information when using cue-lean media, thus allowing us to 

present our most “attractive” self. The findings here that social presence is positively 

related to social attraction, while not supporting Walther’s hyperpersonal model, allow 

that it could be very useful in alternative settings. In anonymous communication, where 

participants do not ever expect to interact face-to-face, Walther’s model may be more 

accurate in predicting attraction. In addition, some studies finding a negative relationship 

between presence and attraction have actually examined media attributes rather than 

presence itself (Nowak et al., 2005; Chilcoat and DeWine, 1985). And as Hypothesis 1 

demonstrated, capacity was not related to social presence, although synchronicity was. In 

addition, the distinction of social and physical presence is important in research on social 

attraction since both influence social attraction, but only physical presence is influenced 

by media capacity. Rather than examine media characteristics and assume presence, 

future research can measure the distinct forms of presence in order to best understand the 

underlying mechanisms driving social attraction. 

For CMC, perceived self presence was hypothesized to be positively related to 

social attraction (H3b3). This hypothesis was not confirmed. It was argued that strong 

self presence may indicate a lack of engagement in an interaction and, while this may 

diminish trust, an individual who is highly self-present might assume a communication 

partner is similar. And as SCT (Turner, 1987) and supporting research (Ashforth & Mael, 

1989; Haslam & Turner, 1994; Tajfel & Turner, 1986) have emphasized, alignment of 

one’s self-concept through notions of similarity to another can lead to social phenomena 

such as identification and social attraction.  And, in a direct examination, Nowak et al. 
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(2005) found that synchronous media were related to both higher self involvement and 

social attraction. The hypotheses in the current investigation may not have been 

supported for methodological or theoretical reasons. As mentioned previously, the self 

presence construct is newly outlined as it is used in the current research (Lee, K. M., 

2004) and the measure of self presence was the least reliable. Theoretically, self presence 

may not influence social outcomes; it did not influence either trust or attraction in the 

current investigation while, in contrast, physical and social presence did significantly 

affect both of these social outcomes. Future research may focus on the differences of self 

presence from physical and social presence, and how and why this construct is unique in 

its effects, or lack thereof, on outcomes. 

In sum, physical and social presence were both strongly and positively related to 

the social outcomes examined (trust and attraction), but self presence was not related to 

either outcome. The positive impact of physical co-presence and social presence was 

hypothesized and these findings are congruent with previous research; although, they do 

not support the arguments of Walther’s hyperpersonal model (1996). The lack of 

influence of self presence on social outcomes is interesting and warrants further 

investigation since it is not yet a well-investigated construct and few findings served as 

the basis of the hypotheses. Continued refinement of the self presence measure may also 

help to clarify future findings since, although reliable, it was the least consistent of the 

three forms of presence. In addition, self presence had less existing research and fewer 

previous measures from which to build a new measure.  
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Hypothesis 4: Presence and Task-Related Outcomes 

The effect of perceived presence on task outcomes has been the subject of much 

supposition because, as technology use in the workplace grows, the role of presence in 

affecting task-related outcomes becomes urgent. There is a persistent belief that presence 

is causally related to task performance; however, a number of contradictory results have 

left questions regarding this relationship unanswered. Many have argued and found that 

higher presence should enhance important task-related behaviors such as performance 

and involvement in the task (Burgoon et al., 2000; Kim & Biocca, 1997; Slater et al., 

2000). Other findings support the argument that presence can be detrimental to task 

performance (Rickenberg & Reeves, 2000). The focus of this research on the sub-

constructs of presence can help clarify these results and better understand if and how 

presence affects these task outcomes. This section discusses findings related to 

individuals’ perceptions of physical, social, and self presence and their experiences of 

task performance and task involvement while communicating using CMC. 

Presence and Task Performance 

The ANOVA testing for the overall effect of presence on task performance was 

not significant. It was hypothesized that physical co-presence would be positively related 

to task performance. From its historical development as telepresence for operating distant 

machinery, physical presence has been assumed to be positively related to task 

performance. This has generally been supported by empirical results although few studies 

have directly measured presence (Kim & Biocca, 1997; Kraut et al., 2003; for exception 

see Slater et al., 2000). The non-findings of this research may indicate that physical 

presence is not as important in task performance as has been argued. It may be that, given 
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the advantages of communication technologies, such as automatic information storage 

with email, and their prevalence in today’s workplace, that feeling co-located with a 

coworker is not relevant. Additional research that directly addresses the relationship of 

physical presence to task performance is needed to ensure that this non-finding is not an 

anomaly.  

It was hypothesized that social presence would be negatively related to task 

performance. High social presence can introduce irrelevant information that distracts 

from the task at hand, thus reducing performance (Bradner & Mark, 2001). A number of 

previous findings support the argument that reducing cues helps focus communication on 

the task, which improves performance (Burgoon et al., 2002; Kemp et al., 1984; Walther, 

1994). However, other researchers have argued and found that higher presence benefits 

performance on some tasks such as learning and memory (Bracken & Lombard, 2004; 

Garrison & Archer, 2001; Joiner, 2004; LaPointe, 2003). The non-findings of this 

hypothesis may be an indication that these contradictory processes were both operating. 

For example, during a videoconference meeting of engineers, irrelevant information such 

as people moving in the background or a delay in the video feed may detract from 

participants’ ability to focus. In contrast, the ability to see a physical model that can be 

moved to improve view while asking questions provides superior information than a 

teleconference could. If these processes both occur then social presence may not affect 

task performance overall. Finally, it is possible that social presence is simply not as 

related to task outcomes as has been argued and that examination of the sub-constructs of 

presence on specific outcomes better reveals the lack of a relationship. Future research 

needs to investigate this possibility. 
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It was also hypothesized that self presence would be negatively related to task 

performance. Heightened self presence may indicate an individual is not fully engaged in 

the task (Biocca, 1997) and may be more self conscious and anxious (Rickenberg & 

Reeves, 2000), both of which would inhibit task performance. The lack of support for this 

hypothesis may be due to the fact that self presence was not a strong determinant of any 

outcome and that, in the current context of a task-oriented interaction, it simply was not 

operating in the way expected. Self presence in a communicative interaction may be a 

construct that operates more in an interaction where personal evaluation is concerned, 

thus increasing the likelihood that image management and anxiety are affecting the 

interaction.  

Generally, it is surprising that task performance was not affected by any of the 

three forms of presence. This outcome may be very positive for firms since it indicates 

that task performance may not be negatively impacted by the use of CMC. If future 

research can confirm that perceived presence, or a lack of it, has no detrimental effect on 

task performance, then some fears associated with the extensive use of CMC may be 

assuaged. Future research should continue to explore this relationship, or non-

relationship, to better understand the role of presence by specifically examining the 

underlying processes it is hypothesized to affect, such as distraction due to information 

overload versus using multiple senses to enhance performance. 

Presence and Task Involvement 

The ANOVA showed the overall effect of presence on task involvement was 

significant, so further analysis of each component of presence was performed. Task 

involvement is defined here as the result of focusing one’s attention on a set of related 
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activities (Schuemie et al., 2001). For CMC, perceived physical co-presence was 

hypothesized to be positively related to task involvement, but this hypothesis was not 

supported. It was argued that proximity generally promotes greater interactivity and that 

physical proximity allows for frequent interaction that can serve as a springboard for 

finding similarities (Newcomb, 1956). Feelings of physical proximity reinforce feelings 

of social similarity and psychological closeness (Burgoon et al., 2002; Jarvenpaa & 

Leidner, 1998), creating an environment in which an individual can meet personal needs 

by becoming involved in a task. Burgoon et al.’s research empirically supported this 

argument. While very little research has been done on the role of perceived physical 

presence and task involvement, the non-finding here was a surprise. Physical presence 

was also not a significant factor influencing task performance above. It is possible that 

some of the findings from earlier studies were a result of using a unified construct of 

presence rather than its subcomponents. For example, social presence affects task 

involvement (discussed next) and it may have been the influential factor shaping task 

involvement in previous studies rather than perceived physical co-presence. 

Alternatively, physical presence may simply not influence tasks that do not require 

sharing a physical object or space. In this sense, most work-related tasks could be 

managed without concern for physical proximity, which, as discussed above, may relieve 

managers of some concerns related to CMC and effective workplace communication. 

For CMC, perceived social presence was hypothesized to be positively related to 

task involvement (H4b2). This hypothesis was generally supported. It was argued that 

social presence engenders more overall involvement, including task involvement, by 

reducing ambiguity about others and providing a basis for finding similarities (Spears & 



 323 

Lea, 1992; Tanis & Postmes, 2003). There is some empirical support for this argument, 

although it is indirect since social presence was not directly measured (Gueguen, 2002; 

Nowak et al., 2005). The findings of this research support previous findings that an 

increase in social information and contact could increase task involvement. The finding 

that higher social presence is directly related to task involvement helps to better 

understand the underlying processes that were operating in previous research. For 

example, Gueguen’s finding that the inclusion of a photograph with an email request to 

take a survey had a quantifiable effect on the response rate, can be explained by the fact 

that the photograph elicited perceptions of social connection and presence and 

participants were more involved. With social presence in CMC, norms of affiliation may 

be able to elicit involvement in a task much as they can in FTF interactions. 

For CMC, perceived self presence was hypothesized to be negatively related to 

task involvement (H4b3). This hypothesis was not confirmed but was significant in the 

opposite direction. The proposed negative relationship of self presence to task 

involvement was based in the argument that high self presence indicates an individual is 

not fully engaged in an interaction, which would detract from task involvement. Some 

evidence indirectly supported this argument with high self-consciousness reducing task 

involvement (Burgoon et al., 2002). These arguments were clearly not supported in the 

current research. Instead, high perceived self presence was associated with high task 

involvement; when individuals experience their genuine self when communicating with 

another they are more involved in the task at hand. The proposed findings may not be 

supported because self presence has not been studied directly. The current hypothesis 

argued that high self presence would produce results similar to those found with high self 
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consciousness. These two constructs may not be the same and may not lead to the same 

behavioral outcomes. It is possible that perceived social presence is not similar to feeling 

self conscious, which may cause anxiety or apprehension. It may be that self presence 

represents more an involvement in the interaction. Because this study examined a task-

related outcome only, it is also possible that a different type of interaction, one involving 

personal assessment for example, might produce different results, with self presence 

behaving more like self-consciousness. Because self presence is a relatively new 

construct as outlined by K. M. Lee (2004), future studies can examine its similarities to 

and differences from constructs that parallel it conceptually, such as self consciousness. 

 Generally, presence was not strongly associated with task-related outcomes. None 

of the three forms of presence influenced task performance. This finding, although 

surprising, was important since firms may have fewer concerns about using CMC if task 

performance is not influenced by perceptions of presence. It should be emphasized, 

though, that the task performance measured was based on the perceptions of the 

respondents rather than an actual measure of task performance. And while individuals’ 

perceptions of task performance are important, they are not necessarily indicative of 

actual performance on a task. Additional work on the effects of presence on task 

performance may instead measure an actual task outcome. In addition, when 

communicating using CMC, physical presence was not related to individuals’ 

involvement in a task, but social and self presence were. This is an important finding 

since previous work has found that presence is related to task involvement, and often it 

has been assumed that physical presence is the driver of this relationship. However, the 

findings of this research indicate that it is social and self presence instead that positively 
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influence task involvement. The distinction of the three forms of presence for analysis 

should continue to be incorporated in presence research so that the differences in their 

impact may be revealed.  

Hypothesis 5: Presence and Communicative Outcomes 

 The effectiveness and satisfaction associated with a communicative interaction 

are important to organizations because effective communication plays a critical role in 

the functioning of a firm. The three forms of presence demonstrated a number of 

significant relationships, which are discussed in depth next. 

Presence and Communication Effectiveness 

 Effective CMC is efficient, effective, promotes understanding, contributes to task 

completion (Nowak et al., 2005), and is natural and easy (Miranda & Saunders, 2003). 

Research on the general presence construct has shown that it is important in promoting 

understanding and attitude sharing (Bradner & Mark, 2001). The current investigation 

continues this line of research by examining the effect of the three forms of presence on 

communication effectiveness. In the current study, the effect of presence on 

communication effectiveness was generally significant.  

For CMC, perceived physical co-presence was hypothesized to be positively 

related to communication effectiveness (H5a1), but this hypothesis was not confirmed. 

High levels of perceived physical co-presence were argued to provide additional 

information relative to low physical co-presence. Having more communicative cues was 

expected to be associated with information convergence and greater efficiency in 

communication. These findings have been supported in studies of actual physical 

proximity and were expected to be significant for perceived co-presence as well 
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(Bengtsson et al., 1999; Burgoon et al., 2002; Kraut et al., 2003). This was not the case, 

as perceived physical presence did not produce results that corresponded with those of 

actual physical proximity. The finding of no results for this hypothesis indicates that 

theoretical arguments about perceived physical presence in CMC may not be solidly 

based in findings related to actual proximity. Instead, actual physical proximity and 

perceived physical presence may be different enough constructs that outcomes related to 

them may be very dissimilar and the traditional assumption of importance of perceived 

physical presence in CMC may be overstated. 

For CMC, perceived social presence was hypothesized to be negatively related to 

communication effectiveness (H5a2). This hypothesis was not confirmed, and was 

significant in the opposite direction (indicating a positive relationship between the 

variables). It was argued that social presence may be associated with a more socially 

oriented interaction and this social focus could detract from the effectiveness of the 

communication. Previous research has found some support for the argument that a social 

focus detracts from communication effectiveness in the form of decision quality 

(Burgoon et al., 2002), conversational effectiveness when using asynchronous media 

(Nowak et al., 2005), and breadth of information shared (Miranda & Saunders, 2003). In 

contrast, Social Presence (Short et al., 1976) and Media Richness (Daft & Lengel, 1984) 

theories generally argue that more social cues accompany rich media and support 

understanding, which can create higher social presence and lead to more effective 

communication. Interestingly, findings of some studies that support a distraction 

argument also had some findings that indirectly support the findings here that high social 

presence may contribute to understanding and more effective communication. 
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Specifically, the studies found that (a) including more cues is linked to perceived ease 

and mutuality of an interaction (Burgoon et al., 2002), (b) synchronicity leads to more 

effective communication (Nowak et al., 2005), and (c) higher social presence media are 

linked to sharing a greater depth of information (Miranda & Saunders, 2003). Therefore, 

the finding that this hypothesis was significant in the opposite direction than 

hypothesized is not entirely unanticipated.  

However, the finding of a significant positive relationship between social 

presence and participants’ evaluation of the effectiveness of an interaction may be 

somewhat optimistic. The actual effectiveness of the interaction was not measured, only 

the participants’ perceptions of the interaction. It may be that participants perceive a 

communicative interaction to be effective because they are satisfied and felt socially 

connected, when in actuality the task was completed more slowly than needed or fewer 

ideas were generated than in an interaction with low social presence. This is an important 

distinction that this research did not make but could be examined more carefully in a 

controlled experiment. In addition, the relationship of social presence to communication 

effectiveness may simply be positive, as found here, and the results indicating otherwise 

may be due to the fact that social presence was assumed as given a particular media 

attribute or was not measured at the sub-construct level in the studies that found a 

negative relationship. For example, in the studies above, social presence was often 

assumed to accompany media that are synchronous and have higher capacity. This can 

contribute to the mixed findings that capacity is associated with some negative aspects of 

communication effectiveness, such as breadth of information shared, while it is 

simultaneously associated with other positive aspects, including depth of information. In 
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addition, direct measurement of social presence may reveal that it is related differently to 

outcomes than when it is assumed by media traits. And as demonstrated earlier in this 

research, perceptions of media capacity and synchronicity are not necessarily congruent 

with those that are assigned by a research design, which is consistent with a more 

subjective approach to the construct of capacity or richness (Carlson & Zmud, 1999; Lee, 

K. M., 2004). Use of the mix of attributes approach to defining media advocated by 

Eveland (2003) can help understand what it is specifically about a medium that produces 

observed effects. 

For CMC, perceived self presence was hypothesized to be positively related to 

communication effectiveness (H5a3) and this hypothesis was confirmed. Self presence 

was hypothesized to be positively related to communication effectiveness because high 

self presence in an interaction allows one to perceive a personal contribution, reinforcing 

the perception that an interaction is effective. In addition, when one is self present, 

cognitive and emotional resources are dedicated to the interaction, contributing to the 

actual and perceived effectiveness of an interaction (Hewling, 2002; Robertson et al., 

1998). Although the study of self presence and any outcomes is relatively new, the 

current findings support those to date that have found that high self presence improves 

communication effectiveness. Again, it is important to note that the current research 

findings support only the argument that self presence is associated with perceptions of 

effectiveness, rather than objectively measured effectiveness, in an interaction. 

In sum, physical co-presence was not associated with the effectiveness of an 

interaction, while social presence was positively associated with effectiveness (opposite 

the hypothesis), as was self presence. The findings relating the effects of presence to 
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outcomes continue to support the idea that presence generally produces positive effects 

on the outcomes examined here.  

Presence and Communication Satisfaction 

Communication satisfaction was generally described as the pleasure and 

fulfillment one gets from an interaction with another person; it is an interaction that is 

satisfying, enjoyable, and rewarding (Dennis & Kinney, 1998; Hecht, 1978). 

Communication satisfaction is important to organizational functioning because it 

reinforces continued communication among co-workers and helps individuals establish 

bonds. The overall ANOVA for the effect of presence on communication satisfaction was 

significant.  

 For CMC, perceived physical co-presence was hypothesized to be positively 

related to communication satisfaction (H5b1), and this hypothesis was confirmed. It was 

argued that feelings of proximity can facilitate interaction by reducing uncertainty and 

increasing affinity. By providing information for identity accessibility (Deaux, 1996; 

Hogg & Terry, 2000) and promoting feelings of similarity (Kramer & Brewer, 1984; 

Turner, 1987, 1999), perceptions of physical proximity can contribute to perceptions of 

communication satisfaction.  A number of studies have found supporting evidence for the 

fact that FTF communication and actual physical proximity are related to higher 

communication satisfaction (Burgoon et al., 2002; Muhlback et al., 1995; Slater et al., 

2000). The current study generalizes this finding to perceived physical co-presence using 

CMC only, without a comparison to FTF.18 This is an important finding indicating that 

some aspects of an interaction related to physical proximity may be applied to 

                                                 
18 Perceived physical co-presence did not have a significant effect on communication satisfaction when 
communicating FTF, although it did when using CMC, as described.  
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understanding CMC and perceived physical presence. The finding that perceived physical 

presence influences communication satisfaction is also important because it is different 

from the finding on communication effectiveness. Satisfaction with an interaction is 

effected by perceptions of physical closeness while perceptions of effectiveness are not. 

For organizations, this finding means that the use of media that enhance physical 

proximity (media with higher capacity that require more financial resources) may 

contribute to the satisfaction of participants but not to the effectiveness in completing the 

task.   For example, the use of videoconferencing versus audioconferencing may lead to 

higher satisfaction with an interaction as a result of increased physical presence, but the 

resources dedicated toward this must be weighed against the fact that effectiveness of the 

interaction will not be improved as a result of enhanced physical presence (although 

perceptions of effectiveness and satisfaction may be affected by enhanced social or self 

presence).  

For CMC, perceived social presence was hypothesized to be positively related to 

communication satisfaction (H5b2), and this hypothesis was supported. Social presence 

originally was almost exclusively argued to contribute to satisfaction with an interaction 

based on Media Richness Theory (Daft & Lengel, 1984; Rice & Gattiker, 2001) and 

Social Presence Theory (Short et al., 1976), even if it might detract from effectiveness of 

an interaction. Much research has supported this argument and shown that social 

presence is particularly important in shaping satisfaction with a mediated interaction (de 

Greef & IJsselsteijn, 2000; Hoyt & Blascovich, 2003). When social presence is high, 

satisfaction with an interaction may increase as a result of additional communicative cues 

(Burgoon et al., 2002), increases in naturalness and ease (Kemp et al., 1884; Olaniran, 
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1996), and increased expression of emotion (Gorahm, 1998). These findings support 

arguments that social connections in communication help create a satisfactory interaction. 

These findings do not counter Walther’s hyperpersonal model of communication (1992, 

1996), which suggests that cue-lean media provide less social information about others 

which, in the absence of alternative information, allows us to perceive them as similar. It 

also enables us to selectively present information about ourselves and create likable 

personae. Although the lack of cues may provide less information, individual’s 

perceptions of social presence may still be high. Future research into this model may 

need to directly examine perceptions of social presence associated with a medium, even if 

it is cue-lean, and if social presence affects the outcomes as expected.  

For CMC, perceived self presence was hypothesized to be negatively related to 

communication satisfaction (H5b3). This hypothesis was not confirmed and was 

significant in the opposite direction (indicating the two variables are positively related to 

one another). It was argued that heightened self presence could lead to feelings of self-

consciousness, anxiety, or apprehension when one is self aware and monitory (Bradner & 

Mark, 2001; Rickenberg & Reeves, 2000). In addition, high self presence was expected 

to be associated with an inward focus, which could reduce satisfying connections and 

prevent an individual from finding similarities with others. These arguments were not 

supported and were significant in the opposite direction. Individuals who perceived high 

self presence were more satisfied with their interaction than were those who perceived 

low self presence. It may be that the measure of self presence captured an aspect of 

personal involvement in an interaction rather than self-awareness or self-perception 

(Biocca, 1997; Lee, K. M., 2004). The findings associated with self awareness are those 
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that support arguments of apprehension and self monitoring. In contrast, arguments for 

self involvement, often made for virtual realities, tend to support the idea that 

involvement, immersion, or control of one’s self are positively related to satisfaction in 

an interaction (Draper et al., 1998; Slater et al., 1993). If the self presence measure 

captures a participant’s involvement rather than self-awareness, the positive association 

of self presence to communication satisfaction (as well as task involvement which was 

also hypothesized to be negative) seems appropriate. The construct of self presence and 

its impact on outcomes requires additional research attention with a focus on the 

specification of self presence as either an awareness of oneself or as a conscious 

perception of involvement and participation of in the interaction. 

In sum, presence was generally strongly related to the perceived success of a 

communicative interaction. Social and self presence were both positively related to 

effectiveness and satisfaction of an interaction and physical co-presence was positively 

related to communication satisfaction (although not communication effectiveness). 

Interesting findings included the fact that social presence was positively related to 

communication effectiveness and self presence was positively related to communication 

satisfaction when both these relationships were hypothesized to be negative. 

Additionally, physical presence was not related to perceived effectiveness even though it 

was related to satisfaction with the interaction. This finding may be an important one for 

organizations as managers work to balance the resources needed to support the high-

capacity, synchronous media that engender physical presence and communication 

satisfaction with the actual effectiveness of an interaction. 

 



 333 

Summary of Findings for Outcomes 

In sum, presence is an important determinant of a number of the outcomes 

examined in the current investigation. Interestingly, in every relationship examined in the 

current investigation, perceptions of presence, when significant, were positively related to 

outcomes. This was counter to some of the hypotheses that had proposed a decrease in 

the level of some outcomes with an increase in perceived presence. One implication of 

this is that increases in presence, based on this research, apparently uniformly increase 

these outcomes. Increases in all the outcomes examined here are beneficial. This is not 

necessarily true in other situations, such as personal interactions or non-task oriented 

interactions in the workplace. But for these task-related, workplace interactions, even 

increases in self presence produced increased task involvement and perceptions of 

communication effectiveness and satisfaction when using CMC.  

It is important to address the concern that if all three forms of presence have 

uniformly positive impacts on outcomes, then what is the relevance of examining the sub-

constructs. The answer is twofold. First, this research has demonstrated that presence 

positively impacts the outcomes examined here, but there are a number of additional 

outcomes that may be examined, and the effect of presence on these outcomes may be 

negative. For example, successful idea generation in a videoconference supported by 

GDSS may be negatively influenced by high social presence in a diverse group since 

members of the minority group may feel the same pressures they would experience in a 

FTF interaction. A second reason that the examination of outcomes at all levels of 

presence is important is that although all the significant relationships examined are 

positive, there are several instances where no relationship existed and the form of 
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presence affecting the outcome differed. For example, social presence positively affected 

communication effectiveness while physical presence did not. Managers selecting media 

to influence the effectiveness of a meeting therefore need to focus on attributes of the 

medium that affect perceptions of social presence. In sum, although all the relationships 

of presence to the outcomes examined were positive, the examination of the three sub-

constructs of presence distinctly provides information for both presence researchers and 

managers making practical operating decisions.  

Physical presence was much less influential than originally anticipated. It was 

significant in determining only three of the six outcomes examined in the current 

research, including the two social outcomes trust and social attraction, as well as 

communication satisfaction. Many of the arguments for the influence of physical 

presence were based in findings about actual physical proximity. In light of the current 

findings, this seems misguided; the two constructs affect different outcomes. Previous 

research on physical presence during CMC may have missed this because social presence 

does influence a number of outcomes that physical presence was expected to affect, such 

as communication effectiveness. Therefore, the separation of physical presence from 

social presence is important because it has revealed that social presence may be driving 

many of the positive results of high-presence communicative interactions rather than 

physical presence. Physical presence may be more critical for virtual realities or times 

when an operator is physically manipulating something. Interestingly, for the task-

oriented communicative interactions examined by this research, physical presence was 

most important for determining positive social outcomes including trust, attraction, and 
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communication satisfaction but was not related to task oriented outcomes (performance 

or involvement) or the effectiveness of a communicative interaction. 

Social presence had a significant influence on every outcome examined except 

task performance. Specifically, social presence affected both social outcomes (trust, 

attraction), both communicative outcomes (effectiveness, satisfaction), and task 

involvement. Coupled with the higher number of non-findings for physical presence, this 

indicates that a number of studies that have examined presence as a general construct 

have probably captured a combination of these two forms of presence. In addition, social 

presence was hypothesized to be positively related to communication satisfaction but 

negatively related to communication effectiveness, thus causing a paradox of social 

presence. This was not the case in the current research, as social presence was positively 

related to both satisfaction with an interaction and perceptions about the interaction’s 

effectiveness. Even though the assessments of effectiveness were not objective, this 

research does show that the communication was perceived as more effective and 

satisfying when social presence was high. 

Finally, self presence has not been researched extensively and the findings here 

reveal that this sub-construct needs additional research and theorizing. Half of the results 

were not significant and, of the three relationships of self presence to outcomes that did 

achieve significance, two had been hypothesized to have negative relationships (but the 

results revealed all were three were significantly positively related). Specifically, task 

involvement and communication satisfaction were both hypothesized to be negatively 

influenced by self presence, while communication effectiveness was hypothesized to be 

positively influenced by self presence. The positive relationships found for all three 
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variables may be due in part to the measure of self presence. Although the measure of 

self presence did produce highly reliable results for both the pilot and full study, its 

validity is difficult to test since there are not previous measures against which to compare 

(DeVellis, 1991). Some of the non-significant findings may have achieved significance if 

a stronger or different measure had been used. It is also possible that self presence in 

mediated communication does not negatively influence one’s ability to continue to 

interact and focus on the task at hand simultaneously. This argument is supported by the 

fact that self presence influenced both outcomes associated with communication 

evaluation (effectiveness and satisfaction), but did not affect either social outcome (trust, 

attraction). It may be that individuals who have strong self presence feel highly involved 

in the interaction and therefore see the interaction as effective and satisfying, but are not 

necessarily influenced by the social aspects of the interaction. Finally, as discussed 

above, the measure of self presence may have captured an aspect of personal involvement 

rather than one of self-awareness (Lee, K. M., 2004), and arguments for self involvement 

tend to support the idea that involvement, immersion, and control are positively related to 

social, task, and communicative outcomes (Draper et al., 1998; Slater et al., 1993). In 

sum, of the types of presence, self presence was least important in determining outcomes 

in that it had the weakest relationships to the outcomes examined here.  

RESEARCH QUESTION 3: PRESENCE AS A MEDIATOR 

Calls to research presence as a mediator of relationships rather than simply a 

result of media attributes lead to the proposition of Research Question 3 (Lee, K. M., 

2004). The findings of Research Question 3 provide some support for the argument that 
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perceived presence does mediate the relationship between media attributes and the 

outcomes studied here.  

Specifically, social presence mediated the effects of capacity and synchronicity on 

two of the three outcome sets examined here (social and task-related but not 

communicative outcomes). In the analyses, both capacity and synchronicity were 

significant determinants of the three outcome categories, but became non-significant 

when social presence was introduced into the model. Social presence was the only form 

of presence that was significant. This analysis also revealed some interesting findings. 

Specifically, synchronicity affected all three forms of presence and all three categories of 

the outcomes examined. Only social presence (in this reduced examination of the 

outcomes) also affects all the outcomes. Since the relationship of synchronicity to the 

outcomes becomes non-significant when the presence mediators are introduced, social 

presence is the only factor mediating the effect of synchronicity on all the outcomes 

examined in the current investigation. Other media attributes may not be as strongly 

mediated by presence, but this finding indicates the importance of including the presence 

construct in studies of media attributes on relevant outcomes. In sum, much more work 

needs to be done to understand the mediating role of presence, but these findings indicate 

that presence is an important factor affecting the relationship between media attributes 

and outcomes. The next section overviews the contributions and implications of the 

current study.  

RESEARCH CONTRIBUTIONS AND IMPLICATIONS  

 Research that contributes to our understanding of the use of media for 

organizational communication is important given the extensive use of CMC in the 
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workplace (Bordia, 1997). This research has begun to address calls for more detailed 

research on mediated communication in the workplace and on perceived presence 

specifically (K. M. Lee, 2004). A number of contributions and implications of the current 

research follow.  

 The first contribution of this research is to provide support for the notion that 

there is a distinction between types of presence. Presence has often been treated as a 

univariate construct, and media attributes have been examined in relation to this one 

global construct. This research has demonstrated that the three sub-constructs of physical, 

social, and self presence outlined theoretically by K. M. Lee (2004) can be measured 

distinctly. This distinction allowed examination of how particular characteristics of media 

influence each component of presence differently, and how the different forms of 

presence affect various outcomes in turn.  

 This research is a response to a call for a more detailed look at the specific 

attributes of media, rather than the medium in its entirety (Eveland, 2003). By examining 

the two attributes of synchronicity and capacity separately, their effects on presence can 

be understood more clearly.  For managers making daily decisions about communication 

in organizations, the current research may contribute to their ability to distinguish and 

select media based on particular characteristics (Trevino, Daft, & Lengel, 1990). For 

example, if a manager is trying to build trust in a virtual team, social presence will affect 

this outcome positively, and the synchronicity of a medium will be more important in 

determining social presence than capacity, which was not related to social presence. 

Therefore, a contribution of this research is that it has shown the three sub-constructs of 
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presence are not affected in the same way by two particular media characteristics, 

capacity and synchronicity.  

A related implication is that managers selecting media for particular 

communicative purposes will need to focus on media attributes rather than on a medium 

in its entirety. In addition, because individuals’ perceptions of the two attributes of 

capacity and synchronicity differed from those that are often assumed, managers seeking 

to influence communicative interactions through media selection will need to understand 

the perceptions of participants to the interaction. For example, if an asynchronous 

medium is needed but capacity needs to be at a mid or high level, an email may suffice 

since many people consider email to have medium to high capacity. The findings here 

that perceptions of media attributes often differ from traditional assumptions implies that 

an understanding of an organization’s culture and norms for communicating may also be 

important factors affecting selection of media. For example, if an organization often uses 

email synchronously and expectations are for prompt or immediate replies, then this 

medium may be perceived as synchronous and meet the needs of synchronous 

communication.  

A theoretical implication of the finding that media attributes differ in their effect 

on presence is that one of the basic tenets of Media Richness Theory, that media differ in 

the extent to which they support communication given their attributes, is partially 

supported (Daft and Lengel, 1984). However, the findings here also indicate that the 

focus of Media Richness Theory on a medium in its entirety may be underspecified. 

Media richness theory emphasizes that communication media differ in the extent to 

which they can (a) overcome the constraints of time, location, and distance, (b) transmit 
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the complexities of human communication, and (c) convey ambiguous information (Rice 

& Gattiker, 2001). Non-findings and mixed results based on Media Richness Theory may 

have simply been the result of a confound between synchronicity and capacity or a failure 

to inspect the interaction between these two attributes. For example, overcoming the 

constraints of time is likely related to synchronicity while transmission of complex 

nonverbal, social, and symbolic cues is more likely related to capacity. The findings of 

the current research imply that a focus on individual attributes is important for best 

understanding the effects of mediated communication.  

 Presence research has primarily focused on the media attributes that affect 

presence. The model developed here also investigates the effect of presence on outcomes 

and does so at the sub-construct level so that the intricacies of presence are better 

understood. It is important to understand the consequences of presence for the concept to 

be useful in an organizational setting (Burgoon et al., 2002, Lee, K. M., 2004). The 

distinct examination of the three sub-constructs of presence on the outcomes provides 

important information for organizations trying to manage CMC, and some initial insights 

for the field of presence research. The findings here demonstrate that all forms of 

presence do not influence desired outcomes; although, when significant, presence did 

uniformly influence outcomes positively. For example, self presence was not related to 

the social outcomes of trust or attraction at all, whereas social presence did have a 

significant positive effect on both these outcomes. This is especially important 

information as organizations manage their interpersonal communication in teams, 

managerial relationships, and generally. In sum, the fine distinction between types of 

presence is important because remarkably different outcomes may be achieved depending 



 341 

upon the type of presence experienced. With this understanding, managers and others will 

be better able to focus their resources and select media for optimal results. 

 This research also addressed the question of whether an individual’s perceived 

presence is influenced by certain demographic characteristics. It is important for presence 

researchers to understand that gender and job type may affect presence. It is also 

information that can be used proactively by managers to shape communicative 

experiences. For example, if a group of highly technical engineers are working on a team 

with gregarious marketers, the engineers may perceive high social presence when using a 

GDSS while the marketers may not. Accommodations can be made by both groups to 

ensure those who desire higher social presence are able to achieve it since, for example, 

communication effectiveness and satisfaction were both affected by social presence. 

None of the other demographic variables affected presence; however, it is important to 

continue to explore these and other covariates of the media attributes-presence 

relationship. 

Finally, in addition to the more practical contributions discussed above, two 

additional findings of the current investigation may provide some insight for presence 

researchers. First, the definition of presence used in the current research is based in a 

theoretical foundation (Lee, K. M., 2004) and is perceptually based. It is important to 

define presence in a way that distinguishes it from experiences of non-mediation or 

immersion in an interaction because each may influence outcomes differently. In 

addition, the current definition allows that individuals may notice a medium yet feel 

socially present. Perceived presence, immersion, and experiences of non-mediation are 

clearly related and can be investigated in future research, but the definition of presence 
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and its sub-constructs used here has allowed for a finer investigation of the antecedents 

and effects related to interactions using communication media. A second finding that may 

inform future presence research is that presence did have a mediating effect. The findings 

here support the idea that presence—social presence specifically—mediates the 

relationship between media attributes (synchronicity and capacity) and the social and 

task-related outcomes studied.  Generally, this indicates that although media 

characteristics may have a direct effect on outcomes relevant to an organization, many of 

these effects may be mediated by other variables, such as perceived presence. K. M. Lee 

(2004) had called for research to examine presence as a mediating variable rather than a 

dependent variable only. This research is one attempt to respond to this interesting 

suggestion. Future investigations may include additional media characteristics and/or 

outcomes to examine this mediating effect. 

LIMITATIONS AND DIRECTIONS FOR FUTURE RESEARCH 

Limitations of the Research 

 One limitation of the current study is the use of one firm for the population of 

respondents, and the lack of generalizability this potentially causes. This research was 

conducted at one firm in order to control for possible effects related to social norms, 

culture, particular patterns of adoption and use of CMC, or firm-wide perceptions of 

particular media’s effectiveness. The negative side of this is the potential lack of external 

validity or generalizability of the findings to other firms or realms (DeVellis, 1991; 

Fowler, 1995). However, there are some advantages to this population. First, the 

participating firm was multinational and a number of participants were not from the 

United States, which enhances generalizability to cultures other than that of the United 
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States. And because participants were predominantly well-paid, higher-ranking 

individuals and specialists who were familiar and comfortable with technology, the 

results may generalize well to those most likely to be using these technologies.  

 Another limitation is the study response rate. The initial response rate was 

somewhat lower than expected at 16.2 percent, or 456 people of 2,823 invitees. This may 

have occurred for a few reasons. First, a portion of the respondents had recently answered 

a web-based survey inquiring about a specific work program in this division. Invitees 

may have thought the invitation was a repeat of the previous survey, or have felt 

overburdened by another survey. In addition, the survey invitation was sent as part of an 

electronic newsletter; thus, the invitation may not have been seen by an invitee if the 

newsletter itself was not read at all or in its entirety. Finally, the survey was open for ten 

days and, given that the invitation was sent in the summer, a number of people may not 

have read the quarterly newsletter while the link was still active.  Related to this, the 

study’s usable response rate was lower than desired (269, or 59% of the 456 respondents 

and 9.5 percent of the total number of invitees). This was due in part to a confirmation 

question where a respondent was asked to select a medium for response and then to later 

confirm the medium selected. A number of respondents dropped out of the survey at this 

confirmation question, apparently confused or frustrated by the question (despite 

improvements made based on the pilot study). A number of responses were also lost 

when a respondent answered the confirmation question, but incorrectly. A small number 

of additional responses were eliminated due to incomplete data. As discussed in Chapter 

3, although the response rate was lower than preferred, those who did respond were 

representative of the division in terms of average age and gender composition, which 
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assuages some concerns about respondents’ representing other members of the division 

well. 

As discussed in Chapter 4, there was not an equal distribution of responses across 

all cells of the design (i.e., at each of the six combinations of media capacity and 

synchronicity).  Respondents were unequally distributed, with nearly half responding 

about email and very few responding about recorded video or voice mail. The two low-

response media were presented at the top of the list as frequently as the other media but 

respondents either did not have experience with them in the workplace or were not able 

to remember a recent task-related use of the medium. While this is problematic, all 

statistics were run assuming unequal distribution of responses between cells. However, 

the demonstrated significant results could be further supported by additional data in the 

underrepresented cells of the design and some results that were marginal might have been 

supported. Future research might consider an alternative to random sampling, such as 

weighted random sampling (Thompson, 1992), since some media of interest are much 

less frequently used. A related limitation is the fact that only two items were used to 

measure respondents’ perceptions of capacity and synchronicity. These questions were 

originally designed to simply confirm the levels assigned by the researcher; however, 

results showed that respondents’ perceptions of capacity and synchronicity were often 

different than assigned by researchers of mediated communication. Future research 

should not only confirm respondents’ perceptions of media attributes but also use 

multiple questions in order to confirm reliability. 

 There are some limitations associated with the use of a subjective, post-hoc 

measure of presence, as done in this research. Because the definition of presence for this 
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research was based in an individual’s personal perceptions of an interaction, the measure 

was necessarily subjective. Subjective measures have drawbacks including the need for 

introspective judgment by respondents about their experiences. Specifically, some 

reliability problems may occur (Freeman et al., 1999) as people respond differently 

across time or in different settings. Despite these drawbacks, the subjective measure of 

presence captured the psychological state of respondents in ways that an objective test or 

measure could not.  

The measure of presence was also retrospective in nature, requiring respondents 

to remember experiences and perceptions. Remembering may influence responses in 

unpredictable ways (Freeman et al., 1999). Even though the directions asked respondents 

to consider their most recent task-oriented, workplace communication using their 

randomly selected medium, there may still be problems associated with the post-hoc 

nature of the current measure. Specifically, responses are filtered and reconstructed 

through semantic knowledge structures (Christensen, Barrett, Bliss-Moreau, Lebo, & 

Kaschub, 2003) meaning perceived presence may not be fully captured by retrospective 

reasoning about an experience, even when the range of interactions considered by 

respondents is narrow.  

A limitation related to the retrospective nature of the questionnaire is that, 

although respondents were asked to consider the use of a medium during one particular 

task-oriented interaction, respondents may have considered the interaction to be multi-

transactional. For instance, a respondent may have initiated the interaction using email, 

but his or her colleague may have responded using the telephone. Respondents were 

likely considering their personal portion of this interaction; however, their responses 



 346 

regarding their experiences of presence may have been swayed by all media utilized in an 

ongoing interaction. This is especially important when considering respondents’ 

assessment of the outcomes since some research has shown that the use of discrete media 

versus media use in combinations can serve different purposes (Stephens, 2006). For 

example, email may be used for documentation while FTF is used for persuasion and a 

combined complex use of media such as Web searching followed by email then a 

telephone conversation, can resemble FTF communication (Stephens). Additional 

research on presence should address the use of a combination of media to achieve 

particular outcomes. 

An option to retrospective assessment of an experience is to capture a perception 

during, or within minutes of, the actual mediated communicative experience. The use of 

the experience-sampling methodology (ESM)19 was considered for this research, but 

rejected for a number of reasons. First, the ESM methodology is extremely time and 

resource intense (Christensen et al., 2003), which is worthwhile if the data collected are 

truly indicative of an underlying process and can be gathered without bias. However, bias 

is often introduced in ESM, which is the second reason it was not pursued in the current 

research. Specifically, a response within the narrow time frame required by ESM cannot 

be assured since respondents are at their workplace and may be busy or distracted and 

responses to a standard questionnaire versus ESM questionnaire will not vary notably if 

these requirements are not met. In addition, not responding within the pre-set timeframe 

                                                 
19 The experience-sampling methodology (ESM) is a set of methods to allow respondents to document 
their thoughts, feelings, and actions within the context of everyday life. It requires respondents to collect 
data at the time (within minutes) of a particular communicative interaction. Experience sampling can be 
time or event based. This method is designed to better capture a respondent’s in-process experience and to 
reduce memory bias. 
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is often a problem with respect to having enough valid data (Christensen et al.; Scollon, 

Kim-Prieto & Diener, 2003), and in the case of event-based data, even more reporting by 

respondents is required as they need to reliably check and record the amount of time 

between the end of a communication event and the beginning of the recording of their 

responses. Therefore, the intensity for respondents can lead to low response rates and 

high attrition.  Finally, two sources of data bias may occur. The first bias is related to the 

individuals sampled. The responses received are most often from “conscientious, 

agreeable, non-depressed, young people who are not too busy” (Scollon et al., 2003, p. 

16). Therefore, the data are often biased and may be especially so with an organizational 

sample where the many subjects are busy and distracted by the demands of work. The 

second bias that may occur with event-sampling is related to the events sampled. 

Specifically, one event of interest may occur frequently while another is only 

intermittently experienced. For example, in the workplace the same media are used 

frequently (i.e., phone and email), while others are not often utilized (i.e., 

videoconferencing, teleconferencing). In sum, the intensity of resources required, 

problems related to incomplete data, possible data biases, and difficulty in data analysis 

all prevented the use of ESM for the current research since the trade-off of capturing the 

data in situ did not outweigh the demands of this method.  

One final limitation of the current research is that the FTF and CMC data are 

analyzed separately. The presence data respondents provided when they were 

communicating face-to-face was provided so that broad comparisons could be made with 

CMC and so that the current research had the same, relevant comparisons as previous 

studies. The comparisons of presence while communicating FTF versus when using CMC 
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could be done more directly, with the FTF presence measures being included in a model 

with CMC rather than compared post-hoc. This should be done in future research and 

will more directly address the preliminary question introduced here of whether or not 

FTF is an appropriate comparison for CMC in the study of perceived presence. 

Directions for Future Research 

 In addition to a number of previous suggestions and attempts to address the above 

limitations, several other directions for continue work in this area deserve mention. The 

presence construct, when examined at a finer level of conceptualization, provides better 

explanation for outcomes. Presence researchers may need to examine the construct of 

presence with tighter definitions in order to decipher the complex relationships tying 

together media attributes and presence. Drawing from a number of previous presence 

researchers and building on the three unique dimensions theorized by K. M. Lee (2004), 

this research explored one conceptualization of presence. Researchers may continue to 

examine presence in terms of its sub-constructs as outlined by K. M. Lee and 

demonstrated here; additional work can confirm the factor structure and validate the 

measures. The measure of self presence is in particular need of validation as it has not 

been studied as a distinct component of presence previously. The relationship of the three 

presence sub-constructs to one another also deserves further investigation. In the current 

research all items measuring the three sub-constructs of presence were significantly 

correlated. And, although the constructs were distinct, they were not orthogonally related. 

A better understanding of the nature of the correlation between physical, social, and self 

presence may also contribute to our understanding of how media attributes are related to 

presence and how presence affects outcomes. 
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Future research on presence can also build on the findings related to the three 

distinct sub-constructs of presence and explore additional antecedents and effects of 

perceived presence. Burgoon and colleagues emphasized that a “decomposition of 

interfaces into their constituent properties,” and an understanding of which of the 

properties is crucial for accomplishing communication goals, can help us understand why 

communicators should opt for one medium over another. This investigation has done this 

with two attributes, capacity and synchronicity. One other important antecedent to 

include in future research is the interactivity of a medium (Burgoon et al.). Other 

important antecedents might include the amount of feedback permitted by a medium 

(Baron & Kinney, 1998) and the ability of a medium to provide ongoing interaction on a 

particular thread. Finally, the ability to archive information for future reference and 

retrieve the information at will, or a medium’s reprocessability (Carlson & George, 

2004), is a characteristic that warrants future investigation for its impact on perceptions 

of presence (Nowak et al., 2005). For example, in an instant messaging context, an 

individual may feel social presence at the time of the interaction and experience social 

presence again later when referring to the interaction when no communication is actually 

occurring, which can affect relevant outcomes such as trust or team coherence. To 

research reprocessability as a medium attribute, a clear definition of synchronicity, and 

the distinction of the time component from the ability to store and retrieve messages, is 

critical. 

In addition, a number of outcomes that are important to organizational operations 

may be related to presence and can be explored in future investigations. In terms of social 

outcomes, organizational identification is important and has been shown to affect 
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organizational outcomes (Bhappu & Crews, 2005; Scott & Fontenot, 1999; Scott & 

Timmerman, 1999), as have related organizational commitment behaviors such as 

working late, intent to stay with a firm, or assisting co-workers. Individuals’ feelings of 

identification and commitment are also related to perceptions of similarity to others in an 

interaction, which may be directly affected by the different forms of presence examined 

here (Markman & Genner, 2005). In addition, although trust was examined in the current 

research, credibility while communicating using various technologies is important to 

organizations where virtual teams composed of experts work on complex problems and 

confidence in others’ work is key to success (Jarvenpaa, Shaw, & Staples, 2004). The 

expression of conflict in groups and the effectiveness of negotiations are also important 

social outcomes that may be influenced by presence in CMC (Hobman, Bordia, Irmer, & 

Chang, 2002; Polzer, Mannix, & Neale, 1998). In addition to these socially-related 

outcomes, task-related outcomes can also be examined including those that involve the 

role of time (Ballard & Seibold, 2004). For example, the punctuality and urgency of 

responses may be perceived differently given perceptions of presence, especially since 

synchronicity was demonstrated in this research to have a strong effect on presence. 

Actual measures of performance on a task, rather than respondents’ perceptions of 

performance, may also reveal different relationships than those demonstrated here 

(Burgoon et al., 2002). Finally, additional aspects of a communicative interaction may be 

explored in future research including the concepts of clarity of communication and task-

orientation. In addition, the central proposition of Media Richness Theory (Daft & 

Lengel, 1984), that a match of an appropriate medium to the requirements (equivocality) 

of a particular message, may be better explored with a model that examines media at the 
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level of their constituent parts and may provide insights on the importance of congruence 

for task accomplishment.  

Additional research on media attributes can further investigate the findings here 

that an individuals’ assessments regarding a medium’s capacity are not equal to the 

number or type of senses permitted by that medium, as theoretically assumed in the 

current research. Future researcher would be wise to confirm perceptions of capacity and 

synchronicity, as well as other media attributes, before data analyses are performed. The 

complex relationships that make up perceived capacity should be explored so that future 

research may assess components of media more accurately. If capacity is not defined by 

the number of senses incorporated, or the degree of their interactivity, with visual 

supporting more capacity than text, then what other factors drive capacity? Is it a 

combination of senses and other factors such as ease of use? What features of a medium, 

such as automatic storage and easy retrieval of a communication stream afforded by 

email, contribute to a person’s perception of a medium’s capacity?  

As always, this research did not address a number of relevant outcomes or 

interesting control variables. In fact, four control variables introduced here were not 

investigated but should be addressed in future research. These included an individual’s 

learning and experience with a medium, learning experience with a particular 

communication partner, perceived ease of use of a medium, and the perceived usefulness 

of a medium. These, and other, variables can affect both one’s experience of perceived 

presence (in all three forms) and may also moderate the relationship between media 

attributes and presence. If these variables do affect presence, then managers may have a 
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powerful tool for influencing perceived presence through training and by providing 

opportunities for experience with co-workers. 

CONCLUSION 

 The construct of presence has been well researched across many disciplines, yet a 

number of important and interesting questions remain unexamined. The current 

investigation began to address some of these gaps and revealed a number yet to be 

explored. K. M. Lee’s (2004) explication of presence served as a theoretical foundation 

for this investigation of presence and, as he proposed, three sub-constructs of presence 

were advanced. Antecedents of presence were also investigated and surprisingly, 

synchronicity was much more influential in determining perceptions of presence than was 

capacity. This finding highlights the importance of integrating the notion of time and 

reprocessability into studies of media as we learn that theories of media attributes may 

not fully capture relationships of interest. The current investigation also contributed to a 

gap in understanding about the influences of presence, which has often been treated as a 

theoretical concept affected by media but without impacting beliefs and behaviors that 

are relevant to organizations. In addition, the mediation analysis reveled that presence 

plays an important role in the relationship of media attributes and the outcomes observed. 

Future investigations into the effects of media attributes may need to look for presence 

and other mediators to fully explain their impact on outcomes. The findings of this 

research will hopefully contribute to both theoretical development of the presence 

construct and to practical applications of media use in the workplace.  
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Appendices 

 
Note: For Appendix 1 and Appendix 2, the pilot and the full survey questionnaires 

presented here include only the text of the survey and the formatting online was 

very different. This is because the electronic versions were not transferable to a 

text document. In addition, the word (medium) is seen below in the text but this 

word was replaced with the medium that the respondent selected. Finally, the 

items are labeled so that others may discern which were reliable or not and use 

them in future research. 
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Appendix 1: Pilot Study Questionnaire 
 

Instructions: 

Beginning at the top of the list and moving down in order, select a medium with which 
you are familiar (the six media were presented in random order; the respondent was only 
able to select one).  
 
Think about your most recent, task-oriented interaction related to your job using 
(Medium). This interaction may be with a supervisor, client, co-worker, or customer. 
Please answer all of the following questions regarding this specific, recent interaction 
using (Medium). 
 

Questions: 

 
Briefly, what was the interaction topic (for example; setting up a meeting, solving a 
problem related to a project):___________________________________________  
 

Please confirm the medium that you are considering by selecting again it from the list 
below. Note that they are not necessarily listed in the same order (the six media were 
again presented in random order).  

 

While communicating in this recent, task-oriented interaction using (Medium):   

All items are rated on a 7-point scale (1= Very Strongly Disagree, 2= Strongly Disagree, 
3=Disagree, 4=neither agree nor disagree, 5=Agree, 6=Strongly Agree, 7= Very Strongly 
Agree). 

 

Physical Presence 

• I felt like I was “there” with my co-worker.    
• I felt the physical distance between us (R). REWORDED 
• I felt like I was in the same room. 
• I felt as though we were together in the same physical space. 

 

Social Presence 

• I had a feeling of social contact. 
• I think our emotions were obvious.  
• I felt our communication was detached. (R) 
• I was able to get to know the other personally. 

 

Self Presence 
• I felt aware of my self. 
• I was aware of my own participation in the interaction.  
• I had little awareness of my personal existence. (R) REWORDED 
• I felt that I, as an individual, was part of the interaction. 

 

Total years of work experience (include half-time work or greater): ____________ 
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Age: ________ 
 
Your First Language (English, Korean, for example): _______________________ 
 
Gender:  
• Male 
• Female 

 
Your Job Type:  
• Professional & Business Services 
• Technical 
• Managerial 
• Education & Health Services 
• Manufacturing & Manual 
• Service Sector 
• Other __________________    

 
Your Highest Level of Education Completed: 
• Less than High School 
• High School 
• Technical or Associate’s Degree, some College 
• Master’s or Law Degree 
• Advanced Degree (PhD, Medical) 

 
Your Household Income Level: 
• $0-15,000 
• $15,001-30,000 
• $30,001-45,000 
• $45,001-65,000 
• $65,000-80,000 
• Above $80,000 

 
Please provide any of your thoughts regarding “presence” in communication or about the 
survey. _________________________________________________________________ 
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Appendix 2: Full Study Questionnaire 
 

Note: Both pilot and the full survey questionnaire were online and where the word 
(medium) is seen below, the medium the respondent selected was inserted.  

 

Instructions: 

Select the first medium listed below that you have experience using in the workplace (the 
six media were presented in random order; the respondent was only able to select one). 
REMEMBER THIS SELECTION. 
 
Think about your most recent, task-oriented interaction related to your job using 
(Medium). This interaction may be with a supervisor, client, co-worker, colleague, or 
customer. Please answer all of the following questions regarding this specific, recent 
interaction using (Medium). 
 

Questions: 

Who was this person? 
• Coworker 
• Supervisor 
• Client/Customer 
• Colleague (in a professional association, for example) 
• Other 
 
How did you use (Medium) to communicate with a co-worker? 
• We used it for “real-time” communication 
• We used it to communicate without expecting an immediate response 
 
The ability of (Medium) to carry a complex message was: 
• High, Medium, Low 
 
Briefly, what was the interaction topic (for example; setting up a meeting, solving a 
problem related to a project):___________________________________________  
 
Please confirm the medium that you are considering by selecting it from the list below. 
They are NOT listed in the same order (the six media were again presented in random 
order). You may scroll up the page to view your selection if you are uncertain. 
 
All items are rated on a 7-point scale: (1= Very Strongly Disagree, 2= Strongly Disagree, 
3=Disagree, 4=neither agree nor disagree, 5=Agree, 6=Strongly Agree, 7= Very Strongly 
Agree). 
• I am generally experienced using [medium] for task-oriented communication with 
another at work. 

• I have experience interacting about work with the specific person in my work scenario 
described above. 
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• I generally find [medium] easy to use for task-oriented communication with others at 
work. 

• I generally find [medium] to be reliable for task-oriented communication with others 
at work. 

 

While communicating in this recent, task-oriented interaction using (Medium):   

All items were in a single table and were rated on a 7-point scale (1= Very Strongly 
Disagree, 2= Strongly Disagree, 3=Disagree, 4=neither agree nor disagree, 5=Agree, 
6=Strongly Agree, 7= Very Strongly Agree). 

 

Physical Presence 

• I felt like I was 'there' with the other person. (PHYS1) REMOVED 
• I felt like I was in the same room. (PHYS2) 
• We seemed physically close. (PHYS3) 
• It seemed like we were physically together. (PHYS4) 
• I felt as though we were together in the same physical space. (PHYS5) 

 

Social Presence 

• I was aware of our social connection. (SOC1) 
• I had a feeling of social contact. (SOC2) 
• I was able to get to know the other personally. (SOC3) 
• I felt our communication was DETACHED. (SOC4R) REMOVED 
• I think our emotions were obvious. (SOC5) 

 

Self Presence 
• I felt that I, as an individual, was part of the interaction. (SELF1) REMOVED  
• I noticed my personal existence. (SELF2) 
• I noticed my self while communicating. (SELF3) 
• I felt aware of my self. (SELF4) 
• I was aware of my own participation in the interaction. (SELF5) 

 

Outcomes Related to Presence Using (Medium) 

 
Please answer the following questions about OUTCOMES related to your 
communication using Medium with a co-worker, supervisor, colleague, customer, or 
client; there are no incorrect responses. At the bottom of the page you will click “next” to 
move to the next section.  
All items were in a single table and were rated on a 7-point scale (1= Very Strongly 
Disagree, 2= Strongly Disagree, 3=Disagree, 4=neither agree nor disagree, 5=Agree, 
6=Strongly Agree, 7= Very Strongly Agree). 

 

Social (Trust/Attraction) 

• I could tell if the person had integrity. (SOCTRUST1) 
• I can NOT tell if the person was being truthful. (SOCTUST2) (R) REMOVED 
• The person's sincerity was easy to discern. (SOCTRUST3) 
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• I could tell if the person was trustworthy. (SOCTRUST4) 
• I could tell if the person would be enjoyable to be with. (SOCATTR1) 
• I did NOT feel a personal connection. (SOCATTR2) (R) REMOVED 
• I found it is easy to like this person. (SOCATTR3) 
• I could tell this person would fit into my circle of friends. (SOCATTR4) 

 

Task-Related (Performance/Involvement) 

• I was able to accomplish my tasks. (TASKPERF1) 
• It was DIFFICULT to complete my work. (TASKPERF2) (R)  
• I was able to perform my work. (TASKPERF3) 
• My job was easily accomplished. (TASKPERF4) 
• I was easily DISTRACTED from the interaction. (TASK INV1) (R) REMOVED 
• I was an involved participant. (TASK INV2) 
• I was an active participant. (TASK INV3) 
• I was engaged in the interaction. (TASK INV4) 

 

Communication Assessment (Effectiveness/Satisfaction) 

• I was able to communicate effectively. (COMMEFF1) 
• I found our communication promoted understanding. (COMMEFF2) 
• There were factual MISUNDERDSTANDINGS between us.  (COMMEFF3) (R) 

REMOVED 
• Our communication was generally successful. (COMMEFF4) 
• I found the interaction satisfying. (COMMSAT1) 
• I did NOT enjoy the conversation. (COMMSAT2) (R) REMOVED 
• The interaction we had was rewarding. (COMMSAT3) 
• I was generally pleased with our communication. (COMMSAT4) 
 
 
NOW, think about the most recent, task-oriented interaction related to your job where 
you were communicating FACE-TO-FACE. This interaction may be with a supervisor, 
client, co-worker, colleague, or customer. Please answer all of the following questions 
regarding this specific, recent FACE-TO-FACE interaction. 
 

While communicating in this recent, task-oriented FTF interaction: 

All items were in a single table and were rated on a 7-point scale (1= Very Strongly 
Disagree, 2= Strongly Disagree, 3=Disagree, 4=neither agree nor disagree, 5=Agree, 
6=Strongly Agree, 7= Very Strongly Agree). 

 

Physical Presence 

• I felt like I was 'there' with the other person. (PHYS1) REMOVED 
• I felt like I was in the same room. (PHYS2) 
• We seemed physically close. (PHYS3) 
• It seemed like we were physically together. (PHYS4) 
• I felt as though we were together in the same physical space. (PHYS5) 
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Social Presence 

• I was aware of our social connection. (SOC1) 
• I had a feeling of social contact. (SOC2) 
• I was able to get to know the other personally. (SOC3) 
• I felt our communication was DETACHED. (SOC4R) REMOVED 
• I think our emotions were obvious. (SOC5) 

 

Self Presence 
• I felt that I, as an individual, was part of the interaction. (SELF1) REMOVED  
• I noticed my personal existence. (SELF2) 
• I noticed my self while communicating. (SELF3) 
• I felt aware of my self. (SELF4) 
• I was aware of my own participation in the interaction. (SELF5) 

 

Outcomes Related to Presence 

 
Please answer the following questions about OUTCOMES related to your FACE-TO-
FACE communication with a co-worker, supervisor, colleague, customer, or client; there 
are no incorrect responses. At the bottom of the page you will click “next” to move to the 
next section.  
All items were in a single table and were rated on a 7-point scale (1= Very Strongly 
Disagree, 2= Strongly Disagree, 3=Disagree, 4=neither agree nor disagree, 5=Agree, 
6=Strongly Agree, 7= Very Strongly Agree). 

 

Social (Trust/Attraction) 

• I could tell if the person had integrity. (SOCTRUST1) 
• I can NOT tell if the person was being truthful. (SOCTUST2) (R) REMOVED 
• The person's sincerity was easy to discern. (SOCTRUST3) 
• I could tell if the person was trustworthy. (SOCTRUST4) 
• I could tell if the person would be enjoyable to be with. (SOCATTR1) 
• I did NOT feel a personal connection. (SOCATTR2) (R) REMOVED 
• I found it is easy to like this person. (SOCATTR3) 
• I could tell this person would fit into my circle of friends. (SOCATTR4) 

 

Task-Related (Performance/Involvement) 

• I was able to accomplish my tasks. (TASKPERF1) 
• It was DIFFICULT to complete my work. (TASKPERF2) (R)  
• I was able to perform my work. (TASKPERF3) 
• My job was easily accomplished. (TASKPERF4) 
• I was easily DISTRACTED from the interaction. (TASK INV1) (R) REMOVED 
• I was an involved participant. (TASK INV2) 
• I was an active participant. (TASK INV3) 
• I was engaged in the interaction. (TASK INV4) 

 

Communication Assessment (Effectiveness/Satisfaction) 
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• I was able to communicate effectively. (COMMEFF1) 
• I found our communication promoted understanding. (COMMEFF2) 
• There were factual MISUNDERDSTANDINGS between us.  (COMMEFF3) (R) 

REMOVED 
• Our communication was generally successful. (COMMEFF4) 
• I found the interaction satisfying. (COMMSAT1) 
• I did NOT enjoy the conversation. (COMMSAT2) (R) REMOVED 
• The interaction we had was rewarding. (COMMSAT3) 
• I was generally pleased with our communication. (COMMSAT4) 
 

Demographic Questions: 

 
Total years of work experience (include half-time work or greater): ____________ 
Age: ________ 
Your First Language (English, Korean, for example): _______________________ 
Gender:  
• Male 
• Female 

Your Job Type:  
• Professional & Business Services 
• Technical 
• Managerial 
• Education & Health Services 
• Manufacturing & Manual 
• Service Sector 
• Other __________________    

Your Highest Level of Education Completed: 
• Less than High School 
• High School 
• Technical or Associate’s Degree, some College 
• Master’s or Law Degree 
• Advanced Degree (PhD, Medical) 

Your Household Income Level: 
• Below $35,000 
• $35,001-50,000 
• $50,001-75,000 
• $75,001-100,000 
• $100,001-150,000 
• $150,000+ 

 
1. What does physical presence in communication mean to you?  
 
2. What media do you think help create presence?  
 
3. What key outcomes or aspects of communication does presence influence? 
 
4. Please add any of your general thoughts regarding presence in communication. 
    _________________________________________________________________ 
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Appendix 3: Case Summaries 
 

Technology Synch Design Capacity Design 
Synch 

Respondent 
Capacity 
Respondent 

email 1 asynch low asynch high 

  2 asynch low asynch high 

  3 asynch low asynch high 

  4 asynch low asynch high 

  5 asynch low asynch medium 

  6 asynch low asynch medium 

  7 asynch low asynch medium 

  8 asynch low asynch low 

  9 asynch low asynch medium 

  10 asynch low asynch high 

  11 asynch low asynch high 

  12 asynch low asynch high 

  13 asynch low asynch low 

  14 asynch low synch medium 

  15 asynch low asynch high 

  16 asynch low asynch medium 

  17 asynch low synch high 

  18 asynch low synch medium 

  19 asynch low asynch medium 

  20 asynch low asynch high 

  21 asynch low asynch medium 

  22 asynch low asynch medium 

  23 asynch low asynch medium 

  24 asynch low asynch high 

  25 asynch low asynch high 

  26 asynch low asynch high 

  27 asynch low asynch high 

  28 asynch low synch high 

  29 asynch low asynch medium 

  30 asynch low asynch high 

  31 asynch low asynch medium 

  32 asynch low asynch high 

  33 asynch low asynch medium 

  34 asynch low asynch medium 

  35 asynch low synch high 

  36 asynch low synch high 

  37 asynch low asynch high 

  38 asynch low asynch high 

  39 asynch low asynch high 

  40 asynch low asynch high 

  41 asynch low synch medium 

  42 asynch low asynch high 
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Appendix 3:  Case Summaries (continued) 
 

Technology Synch Design Capacity Design 
Synch 

Respondent 
Capacity 
Respondent 

  43 asynch low asynch High 

  44 asynch low asynch high 

  45 asynch low asynch medium 

  46 asynch low asynch medium 

  47 asynch low asynch high 

  48 asynch low asynch medium 

  49 asynch low synch high 

  50 asynch low asynch medium 

  51 asynch low asynch medium 

  52 asynch low asynch high 

  53 asynch low asynch medium 

  54 asynch low asynch medium 

  55 asynch low asynch medium 

  56 asynch low asynch high 

  57 asynch low asynch high 

  58 asynch low asynch medium 

  59 asynch low synch medium 

  60 asynch low asynch medium 

  61 asynch low asynch high 

  62 asynch low asynch medium 

  63 asynch low asynch high 

  64 asynch low asynch high 

  65 asynch low asynch high 

  66 asynch low asynch high 

  67 asynch low asynch high 

  68 asynch low synch medium 

  69 asynch low asynch high 

  70 asynch low asynch low 

  71 asynch low asynch high 

  72 asynch low asynch medium 

  73 asynch low asynch low 

  74 asynch low asynch medium 

  75 asynch low asynch medium 

  76 asynch low asynch high 

  77 asynch low asynch medium 

  78 asynch low asynch low 

  79 asynch low asynch high 

  80 asynch low asynch high 

  81 asynch low asynch high 

  82 asynch low asynch high 

  83 asynch low asynch medium 

  84 asynch low asynch medium 
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Appendix 3:  Case Summaries (continued) 
 

Technology Synch Design Capacity Design 
Synch 

Respondent 
Capacity 
Respondent 

  85 asynch low asynch Medium 

  86 asynch low asynch high 

  87 asynch low asynch high 

  88 asynch low synch high 

  89 asynch low asynch high 

  90 asynch low asynch low 

  91 asynch low asynch medium 

  92 asynch low asynch high 

  93 asynch low asynch high 

  94 asynch low asynch high 

  95 asynch low asynch high 

  96 asynch low asynch medium 

  97 asynch low asynch high 

  98 asynch low asynch high 

  99 asynch low asynch medium 

  100 asynch low asynch medium 

  101 asynch low asynch medium 

  102 asynch low asynch high 

  103 asynch low asynch medium 

  104 asynch low asynch medium 

  105 asynch low asynch high 

  106 asynch low synch high 

  107 asynch low asynch high 

  108 asynch low synch high 

  109 asynch low asynch high 

  110 asynch low asynch medium 

  111 asynch low synch high 

  112 asynch low asynch high 

  113 asynch low asynch high 

  114 asynch low synch medium 

  115 asynch low asynch medium 

  116 asynch low asynch medium 

  117 asynch low asynch medium 

  118 asynch low synch high 

  119 asynch low asynch high 

  120 asynch low asynch high 

  121 asynch low asynch medium 

  122 asynch low asynch high 

  123 asynch low asynch high 

  124 asynch low synch high 

  125 asynch low asynch high 

  126 asynch low synch high 
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Appendix 3:  Case Summaries (continued) 
 

Technology Synch Design Capacity Design 
Synch 

Respondent 
Capacity 
Respondent 

  127 asynch low asynch High 

  128 asynch low synch high 

  129 asynch low asynch medium 

  130 asynch low asynch high 

  131 asynch low asynch medium 

  132 asynch low asynch medium 

  133 asynch low asynch medium 

  134 asynch low synch low 

  135 asynch low asynch high 

  136 asynch low asynch medium 

  137 asynch low asynch high 

  138 asynch low asynch high 

  139 asynch low asynch high 

  140 asynch low asynch high 

  141 asynch low synch medium 

  142 asynch low asynch high 

  143 asynch low asynch medium 

  144 asynch low synch high 

  145 asynch low asynch medium 

  146 asynch low asynch high 

  147 asynch low asynch medium 

  148 asynch low asynch high 

  149 asynch low asynch medium 

  150 asynch low asynch high 

  151 asynch low synch high 

  152 asynch low asynch medium 

  153 asynch low asynch high 

  154 asynch low asynch medium 

  155 asynch low asynch medium 

  156 asynch low asynch low 

  157 asynch low synch high 

  158 asynch low synch medium 

  159 asynch low asynch high 

  160 asynch low asynch medium 

  161 asynch low synch high 

  162 asynch low asynch low 

  163 asynch low asynch medium 

  Total N 163 163 163 163 

voicemail 1 asynch medium asynch high 

  2 asynch medium asynch low 

  3 asynch medium asynch medium 

  4 asynch medium asynch low 
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Appendix 3:  Case Summaries (continued) 
 

Technology Synch Design Capacity Design 
Synch 

Respondent 
Capacity 
Respondent 

  5 asynch medium asynch Low 

  6 asynch medium synch low 

  7 asynch medium asynch low 

  Total N 7 7 7 7 

im 1 synch low synch medium 

  2 synch low synch high 

  3 synch low synch medium 

  4 synch low asynch medium 

  5 synch low synch medium 

  6 synch low synch medium 

  7 synch low synch medium 

  8 synch low synch high 

  9 synch low synch medium 

  10 synch low asynch high 

  11 synch low synch low 

  12 synch low synch medium 

  13 synch low synch high 

  14 synch low asynch medium 

  15 synch low synch high 

  16 synch low synch low 

  17 synch low synch medium 

  18 synch low synch low 

  19 synch low synch high 

  20 synch low synch medium 

  21 synch low synch medium 

  22 synch low synch high 

  23 synch low synch medium 

  24 synch low synch high 

  25 synch low synch low 

  26 synch low synch medium 

  27 synch low synch low 

  28 synch low synch high 

  29 synch low synch high 

  30 synch low asynch medium 

  31 synch low synch low 

  32 synch low synch high 

  33 synch low synch medium 

  34 synch low synch medium 

  35 synch low synch medium 

  36 synch low synch medium 

  37 synch low synch medium 

  Total N 37 37 37 37 
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Appendix 3:  Case Summaries (continued) 
 

Technology Synch Design Capacity Design 
Synch 

Respondent 
Capacity 
Respondent 

telephone 1 synch medium synch Medium 

  2 synch medium synch high 

  3 synch medium synch medium 

  4 synch medium synch high 

  5 synch medium synch medium 

  6 synch medium synch high 

  7 synch medium synch high 

  8 synch medium synch medium 

  9 synch medium synch medium 

  10 synch medium synch high 

  11 synch medium synch medium 

  12 synch medium synch medium 

  13 synch medium synch medium 

  14 synch medium synch medium 

  15 synch medium synch high 

  16 synch medium synch high 

  17 synch medium synch high 

  18 synch medium synch high 

  19 synch medium synch medium 

  20 synch medium synch high 

  21 synch medium synch medium 

  22 synch medium synch high 

  23 synch medium synch high 

  24 synch medium synch high 

  25 synch medium synch medium 

  26 synch medium synch high 

  27 synch medium synch high 

  28 synch medium synch medium 

  29 synch medium synch medium 

  30 synch medium asynch medium 

  31 synch medium synch high 

  32 synch medium synch high 

  33 synch medium synch medium 

  34 synch medium synch low 

  35 synch medium synch high 

  36 synch medium synch high 

  37 synch medium synch medium 

  38 synch medium synch medium 

  39 synch medium synch high 

  Total N 39 39 39 39 
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Appendix 3:  Case Summaries (continued) 
 

Technology Synch Design Capacity Design 
Synch 

Respondent 
Capacity 
Respondent 

recorded 
video 

1 
asynch high asynch High 

  2 asynch high synch high 

  Total N 2 2 2 2 

video 
conference 

1 
synch high synch medium 

  2 synch high synch high 

  3 synch high synch low 

  4 synch high synch high 

  5 synch high synch high 

  6 synch high synch high 

  7 synch high synch medium 

  8 synch high synch high 

  9 synch high synch high 

  10 synch high synch high 

  11 synch high synch high 

  12 synch high synch high 

  13 synch high synch high 

  14 synch high synch high 

  15 synch high synch low 

  16 synch high synch high 

  17 synch high synch high 

  18 synch high synch high 

  19 synch high synch medium 

  20 synch high synch medium 

  21 synch high synch medium 

  Total N 21 21 21 21 

Total N 269 269 269 269 
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Appendix 4: Correlation Matrices of Presence Items - CMC 
 

  PH2 PH3 PH4 PH5 SO1 SO2 SO3 SO5 SE2 SE3 SE4 SE5 

PH2 
Pearson 
Corr. 

1 .763(**) .673(**) .760(**) .411(**) .488(**) .516(**) .475(**) .359(**) .369(**) .305(**) .203(**)

  Sig. . .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .001

  N 267 266 267 264 265 267 264 264 264 263 265 264

PH3 
Pearson 
Corr. 

.763(**) 1 .813(**) .746(**) .389(**) .455(**) .532(**) .445(**) .423(**) .443(**) .426(**) .232(**)

  Sig. .000 . .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

  N 266 267 266 263 264 266 263 263 263 262 264 264

PH4 
Pearson 
Corr. 

.673(**) .813(**) 1 .733(**) .335(**) .420(**) .477(**) .362(**) .362(**) .298(**) .399(**) .178(**)

  Sig. .000 .000 . .000 .000 .000 .000 .000 .000 .000 .000 .004

  N 267 266 268 265 266 268 265 265 264 263 265 265

PH5 
Pearson 
Corr. 

.760(**) .746(**) .733(**) 1 .377(**) .499(**) .531(**) .506(**) .379(**) .353(**) .360(**) .248(**)

  Sig. .000 .000 .000 . .000 .000 .000 .000 .000 .000 .000 .000

  N 264 263 265 265 263 265 262 263 261 260 262 263

SO1 
Pearson 
Corr. 

.411(**) .389(**) .335(**) .377(**) 1 .581(**) .411(**) .403(**) .362(**) .350(**) .370(**) .325(**)

  Sig. .000 .000 .000 .000 . .000 .000 .000 .000 .000 .000 .000

  N 265 264 266 263 266 266 263 263 262 261 263 263

SO2 
Pearson 
Corr. 

.488(**) .455(**) .420(**) .499(**) .581(**) 1 .612(**) .498(**) .471(**) .396(**) .460(**) .352(**)

  Sig. .000 .000 .000 .000 .000 . .000 .000 .000 .000 .000 .000

  N 267 266 268 265 266 268 265 265 264 263 265 265

SO3 
Pearson 
Corr. 

.516(**) .532(**) .477(**) .531(**) .411(**) .612(**) 1 .516(**) .394(**) .350(**) .336(**) .245(**)

  Sig. .000 .000 .000 .000 .000 .000 . .000 .000 .000 .000 .000

  N 264 263 265 262 263 265 265 262 261 260 262 262

SO5 
Pearson 

Corr. 
.475(**) .445(**) .362(**) .506(**) .403(**) .498(**) .516(**) 1 .368(**) .338(**) .289(**) .297(**)

  Sig. .000 .000 .000 .000 .000 .000 .000 . .000 .000 .000 .000

  N 264 263 265 263 263 265 262 265 261 260 262 264

SE2 
Pearson 
Corr. 

.359(**) .423(**) .362(**) .379(**) .362(**) .471(**) .394(**) .368(**) 1 .759(**) .675(**) .476(**)

  Sig. .000 .000 .000 .000 .000 .000 .000 .000 . .000 .000 .000

  N 264 263 264 261 262 264 261 261 264 260 263 262

SE3 
Pearson 
Corr. 

.369(**) .443(**) .298(**) .353(**) .350(**) .396(**) .350(**) .338(**) .759(**) 1 .705(**) .522(**)

  Sig. .000 .000 .000 .000 .000 .000 .000 .000 .000 . .000 .000

  N 263 262 263 260 261 263 260 260 260 263 261 260

SE4 
Pearson 

Corr. 
.305(**) .426(**) .399(**) .360(**) .370(**) .460(**) .336(**) .289(**) .675(**) .705(**) 1 .518(**)

  Sig. .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 . .000

  N 265 264 265 262 263 265 262 262 263 261 265 262

SE5 
Pearson 
Corr. 

.203(**) .232(**) .178(**) .248(**) .325(**) .352(**) .245(**) .297(**) .476(**) .522(**) .518(**) 1

  Sig. .001 .000 .004 .000 .000 .000 .000 .000 .000 .000 .000 .

  N 264 264 265 263 263 265 262 264 262 260 262 266

 
Notes: **  Correlation is significant at the 0.01 level (2-tailed). 
 PH – physical presence using CMC 
 SO – social presence using CMC 
 SE -  self presence using CMC 

(Appendix 4 continued) 
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Appendix 4:  Correlation Matrices of Presence Items - FTF (Continued) 

 

  FPH2 FPH3 FPH4 FPH5 FSO1 FSO2 FSO3 FSO5 FSE2 FSE3 FSE4 FSE5 

FPH2 Pearson 
Corr. 

1 .695(**) .656(**) .781(**) .539(**) .542(**) .489(**) .534(**) .515(**) .491(**) .461(**) .622(**)

  Sig. . .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

  N 220 217 218 218 220 217 219 218 219 217 218 219

FPH3 Pearson 
Corr. 

.695(**) 1 .829(**) .679(**) .473(**) .642(**) .576(**) .580(**) .561(**) .541(**) .510(**) .548(**)

  Sig. .000 . .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

  N 217 217 217 217 217 216 217 216 216 216 217 217

FPH4 Pearson 
Corr. 

.656(**) .829(**) 1 .728(**) .405(**) .667(**) .539(**) .564(**) .521(**) .492(**) .526(**) .577(**)

  Sig. .000 .000 . .000 .000 .000 .000 .000 .000 .000 .000 .000

  N 218 217 218 218 218 217 218 217 217 217 218 218

FPH5 Pearson 
Corr. 

.781(**) .679(**) .728(**) 1 .418(**) .500(**) .442(**) .455(**) .505(**) .470(**) .459(**) .572(**)

  Sig. .000 .000 .000 . .000 .000 .000 .000 .000 .000 .000 .000

  N 218 217 218 218 218 217 218 217 217 217 218 218

FSO1 Pearson 
Corr. 

.539(**) .473(**) .405(**) .418(**) 1 .495(**) .472(**) .391(**) .475(**) .501(**) .442(**) .460(**)

  Sig. .000 .000 .000 .000 . .000 .000 .000 .000 .000 .000 .000

  N 220 217 218 218 220 217 219 218 219 217 218 219

FSO2 Pearson 
Corr. 

.542(**) .642(**) .667(**) .500(**) .495(**) 1 .673(**) .617(**) .607(**) .592(**) .576(**) .563(**)

  Sig. .000 .000 .000 .000 .000 . .000 .000 .000 .000 .000 .000

  N 217 216 217 217 217 217 217 216 216 216 217 217

FSO3 Pearson 
Corr. 

.489(**) .576(**) .539(**) .442(**) .472(**) .673(**) 1 .634(**) .569(**) .563(**) .536(**) .536(**)

  Sig. .000 .000 .000 .000 .000 .000 . .000 .000 .000 .000 .000

  N 219 217 218 218 219 217 219 218 218 217 218 219

FSO5 Pearson 
Corr. 

.534(**) .580(**) .564(**) .455(**) .391(**) .617(**) .634(**) 1 .566(**) .537(**) .528(**) .566(**)

  Sig. .000 .000 .000 .000 .000 .000 .000 . .000 .000 .000 .000

  N 218 216 217 217 218 216 218 218 217 216 217 218

FSE2 Pearson 
Corr. 

.515(**) .561(**) .521(**) .505(**) .475(**) .607(**) .569(**) .566(**) 1 .875(**) .831(**) .693(**)

  Sig. .000 .000 .000 .000 .000 .000 .000 .000 . .000 .000 .000

  N 219 216 217 217 219 216 218 217 219 216 217 218

FSE3 Pearson 
Corr. 

.491(**) .541(**) .492(**) .470(**) .501(**) .592(**) .563(**) .537(**) .875(**) 1 .855(**) .683(**)

  Sig. .000 .000 .000 .000 .000 .000 .000 .000 .000 . .000 .000

  N 217 216 217 217 217 216 217 216 216 217 217 217

FSE4 Pearson 
Corr. 

.461(**) .510(**) .526(**) .459(**) .442(**) .576(**) .536(**) .528(**) .831(**) .855(**) 1 .701(**)

  Sig. .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 . .000

  N 218 217 218 218 218 217 218 217 217 217 218 218

FSE5 Pearson 
Corr. 

.622(**) .548(**) .577(**) .572(**) .460(**) .563(**) .536(**) .566(**) .693(**) .683(**) .701(**) 1

  Sig. .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .

  N 219 217 218 218 219 217 219 218 218 217 218 219

 
Notes: **  Correlation is significant at the 0.01 level (2-tailed). 
 FPH – physical presence communicating FTF 
 FSO – social presence communicating FTF 
 FSE -  self presence communicating FTF 
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Appendix 5: MGLM Results for Tests of Overall Significance 
 

Multivariate Tests 
 

Effect   Value F 
Hypothesis 

df Error df Sig. 
Partial Eta 
Squared 

Noncent. 
Parameter 

Observed 
Power(a) 

 Intercept 
Wilks' 
Lambda .724 20.705(b) 3.000 163.000 .000 .276 62.116 1.000 

SynchRespondent 

Wilks' 
Lambda .794 14.061(b) 3.000 163.000 .000 .206 42.183 1.000 

CapacityRespondent 

Wilks' 
Lambda .910 2.620(b) 6.000 326.000 .017 .046 15.721 .854 

 Language 
Wilks' 
Lambda 1.000 .006(b) 3.000 163.000 .999 .000 .019 .051 

 Gender 

Wilks' 
Lambda .945 3.147(b) 3.000 163.000 .027 .055 9.442 .723 

 JobTypeRecode 

Wilks' 
Lambda .871 2.573 9.000 396.850 .007 .045 18.687 .870 

 EducationRecode 
Wilks' 
Lambda .914 1.245 12.000 431.549 .249 .030 13.150 .638 

 Income 
Wilks' 
Lambda .911 1.027 15.000 450.373 .425 .030 14.162 .629 

 Age 
Wilks' 
Lambda .979 1.175(b) 3.000 163.000 .321 .021 3.524 .312 

 YrsWork 
Wilks' 
Lambda .966 1.889(b) 3.000 163.000 .134 .034 5.666 .482 

 SynchRespondent * 
CapacityRespondent 

Wilks' 
Lambda .893 3.154(b) 6.000 326.000 .005 .055 18.922 .920 

a  Computed using alpha = .05 
b  Exact statistic 
c  The statistic is an upper bound on F that yields a lower bound on the significance level. 
d  Design: Intercept+SynchRespondent+CapacityRespondentRecode+Language+Gender+JobTypeRecode+ 
EducationRecode+Income+Age+YrsWork+SynchRespondent * CapacityRespondentRecode 
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Appendix 6: MGLM Results for Tests of Between-Subjects Effects 
 

Source 
Dependent 
Variable 

Type III 
Sum of 
Squares df 

Mean 
Square F Sig. 

Partial Eta 
Squared 

Noncent. 
Parameter 

Observed 
Power(a) 

Corrected Model PHYScmc 134.724(b) 21 6.415 4.225 .000 .350 88.726 1.000 

  SOCcmc 104.616(c) 21 4.982 4.028 .000 .339 84.579 1.000 

  SELFcmc 66.896(d) 21 3.186 2.453 .001 .238 51.523 .997 

Intercept PHYScmc 16.532 1 16.532 10.887 .001 .062 10.887 .907 

  SOCcmc 51.581 1 51.581 41.701 .000 .202 41.701 1.000 

  SELFcmc 60.525 1 60.525 46.616 .000 .220 46.616 1.000 

SynchRespondent PHYScmc 22.912 1 22.912 15.090 .000 .084 15.090 .971 

  SOCcmc 51.419 1 51.419 41.570 .000 .201 41.570 1.000 

  SELFcmc 6.196 1 6.196 4.772 .030 .028 4.772 .584 

CapacityRespondent PHYScmc 11.377 2 5.689 3.746 .026 .043 7.493 .679 

  SOCcmc 5.887 2 2.944 2.380 .096 .028 4.760 .476 

  SELFcmc .841 2 .420 .324 .724 .004 .647 .101 

Language PHYScmc .004 1 .004 .003 .959 .000 .003 .050 

  SOCcmc .008 1 .008 .007 .935 .000 .007 .051 

  SELFcmc .003 1 .003 .002 .964 .000 .002 .050 

Gender PHYScmc 10.666 1 10.666 7.024 .009 .041 7.024 .750 

  SOCcmc 3.477 1 3.477 2.811 .096 .017 2.811 .385 

  SELFcmc 7.867 1 7.867 6.059 .015 .035 6.059 .687 

JobTypeRecode PHYScmc 10.337 3 3.446 2.269 .082 .040 6.808 .565 

  SOCcmc 4.788 3 1.596 1.290 .279 .023 3.871 .340 

  SELFcmc 11.106 3 3.702 2.851 .039 .049 8.554 .675 

EducationRecode PHYScmc 2.730 4 .683 .450 .773 .011 1.798 .154 

  SOCcmc 6.068 4 1.517 1.226 .302 .029 4.906 .379 

  SELFcmc 6.749 4 1.687 1.299 .272 .031 5.198 .400 

Income PHYScmc 8.273 5 1.655 1.090 .368 .032 5.449 .382 

  SOCcmc 8.549 5 1.710 1.382 .233 .040 6.912 .480 

  SELFcmc 5.527 5 1.105 .851 .515 .025 4.257 .300 

Age PHYScmc 1.931 1 1.931 1.271 .261 .008 1.271 .202 

  SOCcmc .372 1 .372 .301 .584 .002 .301 .085 

  SELFcmc .762 1 .762 .587 .445 .004 .587 .119 

YrsWork PHYScmc 1.543 1 1.543 1.016 .315 .006 1.016 .171 

  SOCcmc 1.045 1 1.045 .845 .359 .005 .845 .150 

  SELFcmc 1.787 1 1.787 1.377 .242 .008 1.377 .215 

SynchRespondent * 

CapacityRespondent 
PHYScmc 4.375 2 2.188 1.441 .240 .017 2.882 .305 

  SOCcmc 7.182 2 3.591 2.903 .058 .034 5.806 .561 

  SELFcmc 3.059 2 1.529 1.178 .311 .014 2.356 .256 

Error PHYScmc 250.539 165 1.518      

  SOCcmc 204.091 165 1.237      

  SELFcmc 214.230 165 1.298      

Total PHYScmc 1790.299 187       

  SOCcmc 3181.257 187       

  SELFcmc 4434.861 187       

Corrected Total PHYScmc 385.263 186       

  SOCcmc 308.707 186       

  SELFcmc 281.126 186       

a  Computed using alpha = .05 
b  R Squared = .350 (Adjusted R Squared = .267) 
c  R Squared = .339 (Adjusted R Squared = .255) 
d  R Squared = .238 (Adjusted R Squared = .141) 
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Appendix 7: MGLM Tests of the Capacity–Synchronicity Interaction 
 

Multivariate Tests 

 
Capacity 

Respondent   Value F Hypothesis df Error df Sig. 

Partial Eta 

Squared 

Noncent. 

Parameter 

Observed 

Power(a) 

low Wilks' lambda .900 6.010(b) 3.000 163.000 .001 .100 18.029 .955 

medium Wilks' lambda .903 5.836(b) 3.000 163.000 .001 .097 17.507 .949 

high Wilks' lambda .795 13.976(b) 3.000 163.000 .000 .205 41.927 1.000 

Each F tests the multivariate simple effects of Synch Respondent within each level combination of the other effects. 
These tests are based on the linearly independent pairwise comparisons among the estimated marginal means. 
a  Computed using alpha = .05 

 

Univariate Tests 

 
Dependent 

Variable 

Capacity 

Respondent  Source 

Sum of 

Squares df 

Mean 

Square F Sig. 

Partial Eta 

Squared 

Noncent. 

Parameter 

Observed 

Power(a) 

PHYScmc low Contrast .745 1 .745 .490 .485 .003 .490 .107 

    Error 250.539 165 1.518           

  medium Contrast 19.614 1 19.614 12.918 .000 .073 12.918 .947 

    Error 250.539 165 1.518           

  high Contrast 45.243 1 45.243 29.796 .000 .153 29.796 1.000 

    Error 250.539 165 1.518           

SOCcmc low Contrast 19.265 1 19.265 15.575 .000 .086 15.575 .975 

    Error 204.091 165 1.237           

  medium Contrast 13.104 1 13.104 10.594 .001 .060 10.594 .899 

    Error 204.091 165 1.237           

  high Contrast 34.283 1 34.283 27.717 .000 .144 27.717 .999 

    Error 204.091 165 1.237           

SELFcmc low Contrast .844 1 .844 .650 .421 .004 .650 .126 

    Error 214.230 165 1.298           

  medium Contrast 12.098 1 12.098 9.318 .003 .053 9.318 .859 

    Error 214.230 165 1.298           

  high Contrast 1.331 1 1.331 1.025 .313 .006 1.025 .172 

    Error 214.230 165 1.298           

Each F tests the simple effects of Synch Respondent within each level combination of the other effects shown.  
These tests are based on the linearly independent pairwise comparisons among the estimated marginal means. 
a  Computed using alpha = .05 
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