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This study involved an experiment of the effects of time and communication channel- 
asynchronous computer conferencing versus face-to-face meetings-n relational com- 
munication in groups. Prior research on the relational aspects of computer-mediated 
communication has suggsted strong akpersonalizing effects of the medium due to the 
absence of nonverbal cues. Past rsearch is criticizedfor failing to incorporate temporal 
and developmental perspectives on information processing and relational development. 
In this study, data were collectedfrom 96 subjects assigned to computer conferencing or 
face-to-face zero-history groups of 3, who completed three tasks over several weeks’ time. 
Results showed that computer-mediated groups increased in several relational dimen- 
sions to more positive levels and that these subsequent levels approximated those of 
face-to-face groups. Boundaries on the predominant theories of computer-mediated 
communication are recommended, andprinciples from uncertainty reduction and social 
penetration are discussed. 

When we move from face-to-face conversations to dialogs over com- 
puter terminals, the communication is purely verbal. The work done 
non-verbally now has to be realized verbally. How are realizations of 
(communicative) functions altered over the change of channels? 

High tech/high touch is a formula . . . to describe the way we have re- 
sponded to technology. What happens is that whenever a new technol- 
ogy is introduced into society, there must be a counterbalancing human 
responsethat is, high t o u c h - o r  the technology is rejected. The more 
high tech, the more high touch. 

-Hobbs (1980, p. 65) 

-Naisbitt (1982, p. 39) 

Computer-mediated communication (CMC) systems have become 
popular tools among large organizations and among private com- 
puter users. In university and military research, CMC networks con- 
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nect workers across the globe (see Rice, 1980). In automated office 
systems, CMC follows word processors and electronic spreadsheets 
as the most popular application (Rockart & DeLong, 1988). In elec- 
tronic bulletin boards in every major city, invisible organizations of 
computer aficionados post and retrieve messages (Allen, 1988). In 
high-tech organizations and research facilities, people collaborate in 
"computer supported cooperative work" (Greenberg, 1991) or de- 
liberate via "electronic meeting systems" (Dennis, George, Jessup, 
Nunamaker, & Vogel, 1988). Teachers and students separated by 
geography use CMC in "distance education," while many on the same 
campus supplement their classes through "online education" (e.g., 
Harasim, 1990). Although the existence of these systems reaches back 
a scant 2 decades, their utility is evidenced by their popularity. For 
many of us, CMC is no longer a novelty but a communication channel 
through which much of our business and social interaction takes 
place, and this transformation is expected to continue; "in the Nine- 
ties . . . Steve Jobs of Next Computer suggests rechristening (personal 
computers) 'inter-personal computers' " (Kirkpatrick, 1992, p. 96). 

As the opening epigraph suggests, the dissemination of CMC has 
also generated someconcernsabout how thenew medium might alter 
communication, compared to more traditional interaction. Of general 
interest to the study of human communication are larger questions 
about how people adapt to the restrictions of the media. What hap- 
pens in the transformation to fewer communication channels? Will 
communicators find ways to make the media suit their various goals, 
choose different media for different goals, or will reliance on the 
medium force communication to be less "interpersonal"? 

Accordingly, in the past decade and a half, the study of CMC has 
become a growing field. One dominant view held in this new area is 
that CMC produces much different affective and relational patterns 
than do other types of communication, due to the reduction and types 
of cues available to participants. Consistent with this position, several 
empirical studies report that CMC is less personal or socioemotional 
than is face-to-face (ETF) communication (Hiltz, Johnson, & Turoff, 
1986; see Rice, 1984). These reports have mixed implications for CMC: 
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Discussions with a heightened task focus may make electronic delib- 
erations more efficient. At the same time, a reduced tendency to ex- 
press support or agreement makes p u p  consensus less likely and may 
be less satisfying to participants (see Connolly, Jessup, & Valacich, 
1990; Hiltz et al., 1986). 

But in the rush to describe and catalogue effects, theories may have 
developed and become reified prematurely. There is reason to ques- 
tion the validity of many claims about how CMC group members 
relate to one another in light of (a) other knowledge about group 
processes and relational communication (i.e., the messages that peo- 
ple use to define their interpersonal relationships), (b) contradictory 
findings from field studies, and (c) design, timing, and measurement 
features in previous experiments. Other time frames and other mea- 
sures might well reveal alternative patterns. 

Recent work has enumerated these criticisms, suggesting weak 
effects of the medium and the adaptation of relational communication 
over time in CMC (Walther, 1992b). The current investigation reports 
an initial test of these alternative predictions. First, previous theories 
and research of CMC are reviewed and critiqued. The thrust of this 
discussion is that the fixed, impersonal qualities imputed to CMC 
may not be inherent to the medium but strictly bounded to certain 
specifiable conditions and kinds of partners. Second, an experiment 
is reported that applies a multidimensional and longitudinal analysis 
of relational communication in one form of CMC-asynchronous 
computer conferencing-and in FTF group interactions, intended to 
explore whether the differences between CMC and FIT during initial 
and subsequent encounters are differences in rate but not in kind. 

INTERACTIVE MEDIA THEORIES 
AND CMC RESEARCH 

Social presence theory (Short, Williams, & Christie, 1976) has been 
used to account for task-oriented and impersonal tone in CMC 
(Culnan & Markus, 1987; Hiltz et al., 1986; Rice, 1984; Steinfield, 1986). 
Social presence is defined as the degree of salience of another person 
in an interaction and the consequent salience of an interpersonal 
relationship. Social presence is said to be a differential property of 
communication media: The fewer the channels or codes available 
within a medium, the less the attention paid by the user to the 
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presence of other social participants. Short et al. (1976) stated that 
electronic communication systems differ in their “capacity to transmit 
information about facial expression, direction of looking, posture, 
dress and nonverbal, vocal cues” (p. 65). Computer-mediated com- 
munication, with its paucity of nonverbal elements and feedback 
cues, is said to be extremely low in social presence in comparison to 
face-to-face communication. When social presence is lower, messages 
presumably are more impersonal. The CMC literature also suggests that 
because the nonverbal codes are generally those that carry relational 
information, it is the loss of this particular information in written-only 
CMC that causes unemotional or undersocial communication. 

In related research, Sproull and Kiesler (1986) defined the critical 
difference between FTF communication and CMC as having to do 
with the absence of “social context cues“ in CMC. Social context cues 
include aspects of physical environment that define the nature of the 
social situation and the actors’ relative status. In FTF settings, these 
cues might be conveyed by spatial features, artifacts, physical adorn- 
ments and personal appearance, and actors’ dynamic nonverbal 
behaviors (Dubrovsky Kiesler, & Sethna, 1991; Siegel, Dubrovsky, 
Kiesler, & McGuire, 1986; Sproull & Kiesler, 1986). The absence of such 
cues in CMC leads to increased excited and uninhibited communica- 
tion such as “flaming” (insults, swearing, and hostile, intense lan- 
guage), greater self-absorption versus other-orien ta tion, and mes- 
sages reflecting status equalization (Kiesler, Siegel, & McGuire, 1984; 
Siegel et al., 1986; Sproull & Kiesler, 1986). The lack of social context 
cues is also conducive to equalized participation. When these cues are 
absent, actors who would otherwise defer speaking turns to higher- 
status participants become disinhibited (see also Hiltz, Johnson, & 
Agle, 1978). 

Social presence theory and the lack of social context cues hypoth- 
esis both point to similar causes and effects regarding the relational 
nature of CMC. Indeed, these theories have been collectively dubbed 
the “cues filtered out” approach by Culnan and Markus (1987), who 
articulated their common assumptions: “(1) communication medi- 
ated by technology filters out communicative cues found in face-to- 
face interaction, (2) different media filter out or transmit different 
cues, and (3) substituting technology-mediated for face-to-face com- 
munication will result in predictable changes in intrapersonal and 
interpersonal variables” (p. 423). Because this perspective implies 
”that the structure or bandwidth of the medium alters the nature and 
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interpretation of messages, " one critic observed, "it implies that such 
effects are inherent, constant, and context-invariant. By implication, 
there are no identifiable boundary conditions associated with this 
perspective" (Walther, 1992b, p. 58). 

PROBLEMS IN CMC RESEARCH 

The inherency, constancy, and unboundaried aspect of the cues- 
filtered-out perspectives may be challenged on several grounds. While 
a detailed critique of the literature is available elsewhere (see 
Culnan & Markus, 1987; Lea, 1991; Rafaeli, 1988; Walther, 1992b; 
Williams, Rice, & Rogers, 1988), a synthesis of some of this criticism 
is instructive. Recent criticism has focused on time effects, inconsis- 
tent and unexplainable findings, and methodological shortcomings. 

Time may be a confound in CMC research. Testing periods in CMC 
laboratory experiments have often been brief, and CMC users' typing 
requirements reduce the number of messages they transmit in the 
same period as FTF communicators (Hiltz et al., 1986; Siege1 et al., 
1986; see also Rice, 1980). Yet in studies where CMC groups had 
unlimited time, the number of messages they exchanged was no 
different than in FTF groups (Dubrovsky et al., 1991; Weisband, 1989). 
These findings suggest that rate of communication differs between 
CMC and FTF. Time-limited experiments may therefore constrain 
users' opportunities to develop interpersonal relations, and differ- 
ences in the tone of CMC versus FTF may be the indirect result of 
abbreviated opportunities for relational development in CMC, rather 
than direct effects of the medium (Walther, 1992b). Field studies, in 
which user interaction time is not constrained, have found greater 
levels of socioemotional content in CMC than has laboratory research 
(e.g., Rice & Love, 1987; Steinfield, 1986), findings not accounted for 
by the cues-filtered-out approach. 

The selection and analysis of data units in previous research has 
been questioned. Most early CMC studies employed ratings by out- 
side observers who coded CMC and FTF transcripts. The failure to 
include the relational nonverbal behaviors of FTF control groups 
presents a very strong possibility that negative socioemotional or 
task-oriented cues in these settings were ignored in analyses. Criti- 
cism has also been levied against the coding measures used in past 
research. Adaptations of Bales's (1950) interaction process analysis 
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system provide limited potential for coding task- versus socioemo- 
tional communication (Lea, 1991; Walther, 1992b; see McGrath, 1984), 
much less other relational dimensions. 

VERBAL/TEXTUAL 
ACCOMMODATION OF RELATIONAL CUES 

If the relational tone effects of the cues-filtered-out research are lim- 
ited to initial interactions among strangers, then changes in relational 
communication should be expected to occur when such communica- 
tors continue their interactions over time. Some CMC researchers 
have posited that CMC users may come to adapt their textual mes- 
sages to socioemotional content (Hiltz & Turoff, 1978; Rice & Love, 
1987), but no compelling explanation or evidence has yet been offered 
for this phenomenon.' 

A social information-processing perspective* offers an alternative 
approach to explaining relational communication development in 
CMC (Walther, 1992b). This perspective recognizes that limited-time 
encounters in computer conferencing preempt normal social penetra- 
tion processes in relational development. Extended interactions, how- 
ever, should provide sufficient information exchange to enable com- 
municators to develop interpersonal knowledge and stable relations. 
Because CMC groups take longer to communicate than FTF groups, 
CMC and FTFgroups may operate at different rates of social informa- 
tion exchange. The limited bandwidth of CMC offers less total infor- 
mation per exchange than does FTF exchange, and the progression of 
relational development should therefore be slower in CMC than FTF. 
CMC partners may require more verbal message exchanges than will 
FTF partners in order to achieve similar effects. Eventually, however, 
these levels should converge. Thus the depersonalizing effects of 
CMC may be limited exclusively to initial interactions, especially 
among unacquainted partners (Walther, 1992b). 

An underlying assumption in this discussion is that verbal and 
textual behavior can convey relational meanings. Some readers may 
not dispute this notion; however, it deserves comment nevertheless. 
After all, the cues-filtered-out research suggests that it is unlikely, and 
much research on relational communication "has focused on nonver- 
bal codes as best suited to the relational function, relegating verbal 
codes to a content function" (Donohue, Diez, Stahle, & Burgoon, 1983, 
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TABLE 1 
VerbaVI’extual Cues of Relational Communication 

~ 

Immediacy /affection 
Verbal immediacy (Wiener & Mehrabian, 1%8)-grammatical and lexical mea- 

sures of spatietemporally indicative demonstratives, denotative specificity, 
selective emphasis, agent-action-object relationships 

Receptivity/ trust 
Self-disclosure (Burgoon & Hale, 1984) 
Vulnerability pattern” (Millar & Rogers, 1976) 
Freely stated overt judgments (Knapp, 1984) 

Flaming (Kiesler et al., 1984,1985) 
Language intensity (Bradac, Bowers, & Courtright, 1979) 
Intentional misspellings, punctuation marks (Carey, 1980) 
Capitalization (Allen, 1988) 
Relational icons (Asteroff, 1987) 

Form of address communicators use (Argyle & Cook, 1976) 
Lexical surrogatesb (Carey, 1980) 
Formal expressions (Kiesler et al., 1985) 

Proportion of group participation (Kiesler et al., 1984) 
Manipulation of verbal floor-managing cues (Shimanoff, 1988) 
Relational control grammatical constructions (e.g., imperatives), compliance 

Redundant signature (Sherblom, 1988) 

Fmt-person plural, private symbols, verbal shortcuts (Knapp, 1984) 
Self-disclosure (Burgoon & Hale, 1984; Kiesler et a]., 1985) 

Composure / relaxa tion-arousal 

Formality-informality 

Dominance/inequality-submissiveness/equality 

seeking (Millar & Rogers, 1976; Rogers & Farace, 1975) 

Similarity/depth 

a. Vulnerability pattern is the combined frequencies of the times when actors have put 
themselvesinapositionofvulnerability toanother;avulnerablepositionisoneinwhich 
outcomes are controlled by the other and outcomes are potentially less rewarding than 
the actor’s costs. 
b. For example, typing out “hmmm” or “yuk.” 

p. 1). However, language behavior and verbally transmitted message 
strategies may also convey relational messages (Burgoon et al., 1987). 
Examples of such languagebased indicators derived from communi- 
cation literature are offered in Table 1. Other behaviors that may af- 
fect relational meanings have been discovered in CMC interactions. 
These, too, appear in Table 1. 

As communicators develop relationships over time, the character 
of their relational communication in CMC is expected to change in 
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proportion to message accumulation. According to Burgoon and Hale 
(1984), there is a multidimensional set of relational themes that people 
use to define their relationships; tests have confirmed that communi- 
cators do deploy and recognize communication performances of 
these dimensions (e.g., Burgoon et al., 1987; Burgoon & Hale, 1987; 
Burgoon & Newton, 1991; Burgoon, Newton, Walther, & Baesler, 1989). 
These relational topoi include intimacy, which is comprised of affection, 
immediacy, receptivity, trust, and depth. Empirically, immediacy and af- 
fection cluster together, as do receptivity and trust, whereas depth (or 
familiarity) clusters with another theme, similarity (Burgoon & Hale, 
1987). Remaining themes are composure/relaxation, firmalify, dominance/ 
inequality, and task-social orientation. 

Changes in these relational dimensions are expected through mes- 
sage exchange as interaction history develops. Social penetration 
theory (Altman & Taylor, 1973) predicts that communicators develop 
more affiliative relationships as their interactions continue. Rather 
than continuing to become infinitely more intimate and personal, 
however, Knapp, Ellis, and Williams (1980) suggested a modified 
view of relational trajectories: When interpersonal relationships de- 
velop, several dimensions of relational/communica tive behavior in- 
crease linearly toward greater affiliativeness until reaching plateaus 
of relational stabilization. While these general trends may occur in 
several dimensions, Knapp et al. (1980) noted that the preciseprogres- 
sion rate or plateau in any one dimension may differ from those of 
other dimensions. Based on previous research in interpersonal, group, 
and computer-mediated communication, the following predictions 
about the valences of relational communication in initial interactions 
are posited for FTF and CMC groups. Predictions for their subsequent 
development through available cues are advanced as well. 

Immediacy/ Affection 

The immediacy/affection construct-incorporating affection, in- 
clusion, and involvement (Burgoon & Hale, 1984)-appears the least 
likely to gain in CMC according to the characterizations of CMC from 
the cues-filtered-out perspective. On the other hand, research on 
immediacy indicates that the verbal channel not only conveys imme- 
diacy but may compensate for immediacy reductions in other chan- 
nels (Argyle &Cook, 1976; Argyle & Dean, 1965; Donohue et al., 1983; 
Wiener & Mehrabian, 1968). 
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Although initial interactions among unacquainted others in CMC 
may be relatively low in immediacy/affection, interactants may in- 
crease in this dimension over time. FTF interactants may more easily 
manifest this increase through nonverbal and verbal cues, producing 
a rapid initial increase that should then plateau (in accordance with 
Knapp et al., 1980). This could easily produce a quadratic trend for 
FTF. CMC interactants, limited to verbal cues, should reach this same 
level of immediacy/affection but more gradually. The CMC trend 
may be linear. Accordingly, the following hypotheses were offered: 

H1: Initial messages among previously unacquainted interactants in CMC 
are lower in immediacy/affection than are later messages. 

H2: The effect of message frequency on immediacy/affection is mediated 
by the communication channel such that (a) immediacy/affection is 
greater in initial FTF than in CMC conversations and @) immediacy/ 
affection increases and converges in FTF and CMC after many ex- 
changes in both conditions; that is, initial intercepts are higher in FTF 
than in CMC, both become more immediate/affectionate, and terminal 
positions converge. 

Similarity/Depth 

This dimension of relational communication pertains to the degree 
to which a communicator stresses similarities and interest in a deeper 
relationship as well as how familiar and nonsuperficial the relation- 
ship is. Knapp (1984) claimed that as relationships develop, partners’ 
communication becomes less awkward and strained, and more smooth 
and similar. In social penetration theory (Altman &Taylor, 1973), depth 
refers to the degree of knowledge about personal information that 
relational partners have of each other. This information is transmitted 
through self-disclosure, so that the degree of disclosure “indexes” the 
depth of the relationship (Burgoon &Hale, 1984). Although some self- 
disclosure may occur among strangers, it is generally less expected in 
the early stages of ongoing relationships than in later stages. One 
study that examined this particular phenomenon in CMC and FTF 
dyads found “no main effects of conditions on self-disclosure” (Kiesler, 
Zubrow, Moses, & Geller, 1985, p. 94). In general, depth is more likely 
to increase as conversations continue. Considering the ability for 
communicators to reveal attitudes through verbal/ textual cues r e  
gardless of additional nonverbal cues (see Byrne & Clore, 1966), the 
progression of similarity/depth should be similar between the two 
media conditions. Two further hypotheses were formulated: 
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H3: Initial messages among previously unacquainted interactants in CMC 
are lower in similarity/depth than later messages. 

H4: Depth increases monotonically in both CMC and FTF as the number 
of exchanges increases (i.e., initial intercepts are not expected to differ 
and both conditions reflect a similar positive linear trend). 

Composure / Relaxation 

The composure/relaxation dimension reflects the degree to which 
communicators express relaxation and calm or tension, discomfort, 
and nervous arousal (Burgoon, Buller, & Woodall, 1989; Burgoon & 
Hale, 1987). Initial interactions in CMC should be less relaxed and 
composed and more tense and aroused than later interactions. Many 
relationships become more relaxed as they develop (Knapp, 1984), 
and arousal reactions to immediacy violations dissipate as communi- 
cators grow accustomed to each other (Le Poire, 1989). Communica- 
tors who may at first be anxious about meeting new partners should 
relax as their uncertainty is reduced by interpersonal knowledge ac- 
quisition. Kiesler et al. (1985) found that CMC and FTF communi- 
cators' physiological arousal (pulse and palm sweat) declined signif- 
icantly across three measurement points in both conditions. At the 
same time, slower uncertainty reduction due to the absence of 
nonverbally-transmitted information may yield less composure in 
CMC than in FTF in initial conversations only. 

H5: Initial messages among previously unacquainted interactants in CMC 
are lower in composure/relaxation than are later messages. 

H6: Composure/relaxation is mediated by the communication channel 
such that (a) composure/relaxation is greater in initial FTF than in CMC 
conversations and (b) composure/relaxation increases and converges 
in FTF and CMC after many exchanges in both conditions; that is, initial 
intercepts are higher in FI'F than in CMC, both become more composed/ 
relaxed, and terminal positions converge. 

Formality 

There are mixed expectations for the communication of formal- 
ity in CMC. Initial FTF interactions are typically somewhat formal 
(Berger & Calabrese, 1975), and relationships generally become more 
informal as they develop (Knapp, 1984). In the case of groups who 
interact only in the context of task resolution, however, informality 
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should not be expected to become extreme. A plateau level of moder- 
ately high informality should be achieved in time. 

There is some reason to believe that the medium might ovemde 
the traditional process in this case. According to Siege1 et al. (1986), 
the lack of turn-taking in computerized group meetings may lead to 
greater informality. In this respect, group conferencing systems are 
drastically different from FTF meetings. In asynchronous computer 
"meetings," participants each read and write independently of each 
other's active presence. This factor may lead to between-group differ- 
ences in CMC/FTF comparisons of formality. 

Yet another aspect of CMC may, alternatively, lead to increased for- 
mality: In CMC, messages are all written, and written messages may 
be perceived as more formal than oral messages (Gibson & Hodgetts, 
1986). In one study examining formality, more frequent formal expres- 
sions were seen in CMC than in FTF conversations (Kiesler et al., 
1985). Although this aspect of the medium may have some initial 
effect on perceived formality of messages, users are likely to develop 
and imbue their messages with informality cues as they become 
accustomed to each other and the medium. For the following hypoth- 
eses, a nondirectional hypothesis was advanced for initial differences, 
whereas a second hypothesis posed that both conditions should 
become similarly more informal after time: 

HE Initial messages among previously unacquainted interactants in CMC 
are higher in formality than are later messages. 

H8: Formality is mediated by the communication channel such that (a) 
formality is different in initial CMC than in FTF conversations and (b) 
formality decreases and converges in FTF and CMC after many ex- 
changes in both conditions; that is, initial intercepts are significantly 
different in CMC than in FTF; both become less formal, and terminal 
positions converge. 

Dominance/Inequality 

Dominance is associated with efforts to control, command, and 
persuade others. Equality connotes cooperation and mutual respect. 
While equality-inequality has been treated as a separate dimension in 
many relational communication studies, there is some conceptual and 
empirical overlap with the dominance theme (see Burgoon & Hale, 
1987; Burgoon et al., 1987). In CMC literature, too, the concepts of 
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dominance and inequality are viewed through a single operational 
outcome: proportion of group participation (see Kiesler et al., 1984). 

Initial and terminal messages among previously unacquainted 
interactants should be lower in dominance compared to intermediate 
messages. In initial interactions generally, messages are nonthreaten- 
ing, short, and balanced (Berger & Calabrese, 1975). As groups de- 
velop, however, members assert dominance as they size up each 
others’ task expertise and resources. These dominance attempts may 
be reciprocated: Caplow’s (1959) research on triads shows that when 
one actor attempts domination, the remaining partners combine their 
resources so as not to be overcome by the first. According to Putnam 
(1986), both “the powerful and the less powerful members use com- 
munication strategies to form coalitions and advance their preferred 
alternatives” (p. 187). From initial to intermediate interactions, dom- 
inance messages should increase. As groups head toward closure, 
however, this trend should revert toward submissiveness. 

CMC may mediate this trend, fostering more dominating messages 
in early interactions than FTF groups exhibit, due to lack of social 
context cues. Although the CMC experiments show greater equality 
in CMC as opposed to FTF conditions, it has been a participation 
equality. The CMC messages themselves more frequently contained 
attempts to persuade others, suggesting a dominance-seeking pat- 
tern. Over time, however, CMC participants should exhibit patterns 
similar to FTF communicators; that is, some increase, then decrease 
dominance. 

H9: Initial messages among previously unacquainted interactants in 
CMC are higher in dominance/inequality than are later messages. 

H10: Dominance/inequality is mediated by the communication channel 
such that (a) dominance/inequality is higher in initial CMC than in FI’F 
conversations and (b) dominance/inequality increases and decreases 
in FTF in a quadratic, inverted “U-shaped” relationship with message 
frequency, whereas CMC declines converging with FTF toward lower 
levels; initial intercepts are higher in CMC than FTF, and terminal 
positions are equal. 

Receptivity /Trus t 

Receptivity/ trust pertains to the expression of rapport, openness, 
and the desire to be trusted (Newton & Burgoon, 1989). Indeed, 
trust-as evidenced by cooperative versus competitive strategies in 
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Prisoner’s Dilemma simulations-was lower in electronic and written 
media than FTF in a study by Short et al. (1976). Trust should be low 
in initial CMC interactions. It should be noted, however, that behavior 
in social traps like Prisoner’s Dilemma reflects more mutual trust 
when players are allowed to communicate freely with each other (see 
Marwell & Ames, 1979). 

As relationships progress, trust may increase. Although little is 
known about the verbal expression of receptivity, one communication 
behavior denoting openness and trust may be the tendency for estab- 
lished relational partners to freely state overt judgments; people do 
not divulge such in less developed relationships (Knapp, 1984). This 
relational dimension, like others, may plateau as relationships ma- 
ture. Accordingly, the following hypotheses were formulated: 

H11: Initial messages among previously unacquainted interactants in 
CMC are lower in receptivity/trust than are later messages. 

H12: Receptivity/trust is mediated by the communication channel such 
that (a) receptivity/trust is greater in initial FTF than in CMC conver- 
sations and (b) receptivity/trust increases and converges in FTF and 
CMC after many exchanges in both conditions; that is, initial intercepts 
are higher in FTF than in CMC, both become more receptive/trusting, 
and terminal positions converge. 

Task-Social Orientation 

This continuous dimension measures the extent to which messages 
range from work-related to personal. Theoretical and empirical claims 
about task versus social orientation were mentioned above and do not 
bear repetition here. Although greater task orientation may appear in 
initial CMC interactions, interpersonal solidarity is an outcome of task 
accomplishment (Beebe & Masterson, 1986), and participants in both 
CMC and FTF discussions should become more socially oriented over 
time. As in the case of informality, where groups continue to work on 
decision-making tasks, they should not become exceptionally social 
but reach a balanced state of task and social orientation. Although 
CMC may show greater task orientation at first, the patterns of task 
to social orientation should become similar across conditions as inter- 
action continues, as the following hypotheses suggest: 

H13: Initial messages among previously unacquainted interactants in 
CMC are higher in task orientation than are later messages. 
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H14: Task orientation is mediated by the communication channel such 
that (a) task orientation is greater in initial CMC than in FTF conversa- 
tions and (b) task orientation decreases and converges in FTF and CMC 
after many exchanges in both conditions; that is, initial intercepts are 
higher in FTF than in CMC, both become more socially oriented, and 
terminal positions converge. 

METHOD 

Participants and Induction 

Subjects (N = 132) were undergraduate students at a large univer- 
sity who participated in this project for course credit. Subjects repre- 
sented several majors and class levels. As will be discussed below, 
several groups of subjects were eliminated from the final analysis. The 
final sample consisted of 96 subjects, divided equally into CMC and 
FTF conditions in groups of 3.3 

Some general guidelines for research using zero-history partners 
were followed. First, group members were told that they would meet 
in their groups together over several sessions. Second, following 
McGrath (1984), ”concocted” or “temporary” alliances must be pre- 
sented with some real incentive tied to the outcomes of their task 
accomplishment. In these ways, aggregates of randomly selected 
individuals become real partnerships and their behaviors should be 
generalizable and realistic. Accordingly, subjects were informed that 
their course grades would be determined in part by their performance 
on several decision tasks that they would perform in the conferences/ 
groups. These conditions were introduced to subjects on the first day 
of their classes when they were read and given copies of announce- 
ments describing the project. 

Subjects were assigned numbers and then were randomly assigned 
to communication condition (CMC or FTF). Then, within each treat- 
ment condition, subjects were assigned to groups of three. 

CMC Procedures 

CMC subjects signed up for and attended one of six training 
sessions. Participants received standard training on the computer 
conferencing system from several experimenter’s assistants, using 
handouts and hands-on experience. The CMC system used was the 
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computer COnferencing System (COSY) (see Rapaport, 1991; Smith, 
1988), a text-based electronic communication medium. COSY is an 
asynchronous system in that users need not be on-line simultaneously. 
The system stores group entries, and users may access the system 
individually to read and write messages at their own discretion and 
convenience. Each message in this system is automatically imprinted 
with the user’s last name, message number, date, time, and length of 
message. In COSY, participants are directed to new messages (pre- 
viously unread) within one of several “topic” groups when they log 
on. They may read messages, “attach” comments to prior comments 
of their own or their partners’, or initiate new, “unattached” com- 
ments. Participants were able to access COSY from numerous campus 
terminal locations 24 hours a day or with a personal computer and 
modem. 

Participants faced three decision-making tasks over the 5-week 
course of the conference. This arrangement allowed ample opportu- 
nity for message exchange, so task ”deadlines” did not impede the 
amount of communication possible. The order of the tasks was coun- 
terbalanced across groups. Instructions for these tasks requested group 
discussion and the presentation of a group recommendation for the 
decision solution. Deadlines were announced, and participants were 
reminded that they would be evaluated on the quantity of their 
participation and the quality of their decision.’ 

Subjects were instructed to complete dependent measure question- 
naires immediately after completing each task, and survey packets 
were delivered to and picked up from subjects in their classes to 
facilitate this procedure. Subjects who failed to participate whatso- 
ever within a single task were excluded from further participation, 
and remaining group members were notified of this. These groups 
were dropped from further analysis for the present study. Sixteen 
groups remained for analysis. 

Face-to-Face Procedures 

These subjects were instructed to attend a classroom for three 
meetings over a 5-week period, in which they addressed one task per 
meeting. Meetings were scheduled for 2 hours each to provide ample 
time to complete each task, and no group took longer than 70 minutes. 
Meetings were rescheduled as often as possible when attendance 
conflicts arose. Subjects who failed to attend a meeting were canceled 
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from further participation, and those groups were dropped out of 
analysis for the present study. Sixteen groups completed all three 
meetings. 

The classroom used for the FTF meetings featured a large desk and 
three padded chairs. On the desk was a tabletop microphone, three 
pens, and three copies of the decision task. Also on the desk was a 
name tag for each participant. Subjects had to sort out the tags rather 
than use them to infer seating position, so seating selection was 
performed by the group, and subjects could associate their partners’ 
names appropriately with the names on the dependent surveys. A 
videotape camera across the room was fully exposed, paralleling the 
CMC p u p s ’  knowledge of the experimenter‘s consistent perusal of 
their messages. One of several lab assistants conducted meeting ses- 
sions. The tasks were identical to those used in the CMC condition, 
with the instructions modified slightly to accommodate the FTF ad- 
ministration. The assistant then deliberately diverted his or her atten- 
tion from the groups during the discussions. When subjects indicated 
that they were finished, they were separated within the room and 
dependent measures were administered. 

Dependent Measures 

At the end of each task, subjects completed 64 Likert-type items of 
the relational communication questionnaire (Burgoon & Hale, 1983, 
modified to reflect the triadic nature of the group experience. This 
instrument asks respondents to report numerous judgments about the 
relational communication of others rather than to tally highly specific 
content-level performances. This approach has the disadvantage that 
it does not directly assess the discrete mechanisms of relational com- 
munication, several of which were suggested above.’ However, the 
primary purpose of this investigation was to explore whether rela- 
tional communication dimensions did in fact vary as hypothesized. 
Further explorations of specific relational performances in CMC are 
a logical next step, if and only if more global, dimensional changes are 
demonstrated. 

Subjects also completed two other measures, the results of which 
are reported elsewhere (Walther, 1992a, 1992d). 

The data from the first administration of the relational communi- 
cation items were subjected to a factor analysis to determine whether 
the relational dimensions specified in the hypotheses and used in 
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previous research were maintained in the present administration of 
the instrument. Principal components analysis with varimax rotation 
yielded a seven-factor solution that was very similar to previous 
configurations of the relational communication measures, with two 
exceptions. First, several items related to dominance did not load on 
that factor. Three formed an equality dimension, in contrast to the 
unidimensional dominance/inequality construct in the hypotheses 
above. These were therefore treated as a separate dimension in sub- 
sequent analyses. Another factor emerged from items previously 
associated with the dominance factor. Their wording (“tried to per- 
suade,” ”didn’t attempt to influence,” “tried to gain approval,” “try 
to win favor”) suggests a dimension pertaining to attempted influence, 
a factor that also emerged in previous research (Burgoon & Hale, 
1987). Remaining dominance items pertain to a member’s attempt to 
control the interaction, assert, have higher status, dominate the con- 
versation, and so forth. Second, items for immediacy/affection and 
similarity/depth clustered within a single factor. In past research, 
both these measures have been conceptually and empirically related 
to intimacy, and their emergence as a single factor may be a result of 
forced orthogonality in the present analysis (see Burgoon & Hale, 
1987; Burgoon & Newton, 1991). 

The viability of treating all these dimensions as separate was 
examined via reliability analysis. Reliability was analyzed based on 
data from each subject regarding one other subject after the first task. 
One item was dropped, which severely reduced reliability of equality. 
Resulting Cronbach’s alpha coefficients were generally high, ranging 
from .78 to .93.6 

RESULTS 

Group Effect 

When persons are operating within a relationship, one’s behavior 
is likely to be affected not only by individual and contextual factors but 
partly by one’s partners and the relationship itself (Sabatelli, Buck, & 
Kenny, 1986). To assess the effect of the group on relational commu- 
nication, intraclass correlations were computed for groups within 
conditions on each relational communication outcome variable at 
Times 1 and 3. Several variables showed intraclass correlations with 
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large magnitudes, average intraclass r = .37. It was apparent that 
group members’ behavior was affected by other members of their 
respective groups. 

Based on this analysis, it was decided that further tests of the 
hypotheses would take the group effect into account by including a 
between-subjects groups factor nested within CMC/FTF condition. 
Results from the 2 x 3 x 16 analyses of variance yielded significant 
univariate effects for Group-Within-Condition on many of the depen- 
dent measures.’ Although these were not hypothesized effects, the 
large effect sizes of the factor cannot be overlooked on the analysis of 
group behavior. Methodologically, these findings add merit to the 
approach of using groups-within-conditions in several analyses that 
follow. 

Message Accumulation 

Analyses were conducted to verify the number of messages ex- 
changed across conditions and tasks, so that the administration of 
dependent measures at the end of each task would represent equal or 
near-equal intervals of message accumulation. Eight coders were 
trained to unitize propositional “idea units” (see, e.g., Weisband, 1989) 
from videotapes and from CMC transcripts. Any single coder rated 
both media. Spot checks for intercoder reliability were conducted 
after every tenth of the sessions were coded by having all coders uni- 
tize thesame session. Two coders’ work was dropped when it deflated 
reliability even after retraining. Remaining coders’ Cronbach’s alpha 
reliabilities equaled or exceeded .95. No differences were detected as 
a result of videotape versus transcript coding, t(5) = -0.72, p > .20, as 
assessed by unitizing a single group meeting from videotape and a 
transcription of the same conversation. 

A 2 x 3 x 16 repeated measures analysis of variance, with time as a 
repeated factor, revealed no significant differences across conditions, 
F(1,30) = 35, p > .05, or time, F(2, 128) = 2.98, p > .05, or due to the 
Condition x Time interaction, F(2,60) = 1.58, p > .05. Although there 
were significant differences between groups, F(30,64) = 7.64, p < .01, and 
a Group x Time interaction, F(60,128) = 7.73, p < .01, these differences 
did not favor one condition over another; these merely document that 
some groups spoke more than other groups and more in some inter- 
vals than in others. Thus the assumption that message frequencies 
across communication media and time intervals would be equivalent 
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TABLE 2 
Hypotheses, Contrast Weights, and Results 

Hyputhesk Contrasts Results 

Immediacy /affection 
H1: Greater immediacy/affection 

at Time 3 than at Time 1 in CMC 
HZ A Condition x Time interaction 
HZa: Time 1 immediacy/affection 

H2b Plateau-type increase in FTF, 
greater in FTF than in CMC 

linear increase to similar level in CMC 

Similarity /depth 
H 3  Greater similarity/depth at 
Time 3 than at Time 1 in CMC 

H4: Linear increase in both conditions 
to similar level 

Composure/relaxation 
H 9  Greater composure/relaxation at 

H10: A Condition x Time interaction 
HlOa: Time 1 composure/relaxation 

HlOb Plateau-type increase in FTF, 

Time 3 than at Time 1 in CMC 

greater in FTF than in CMC 

l i a r  increase to similar level in CMC 

Formality 
H11: Lower formality at Time 3 than 

H12 A Condition xTime interaction 
H12a: Time 1 formality different in 

CMC than in FTF 
H12b Plateau-type decrease in FTF, 

linear decrease to similar level in 
CMC predicted; because no Time 1 
difference, probed for linear decrease 
in both conditions 

Time 1 in CMC 

Dominance 
H13: Lower dominance at Time 3 

H14: A Condition x Time interaction 
H14a: Time 1 dominance higher in 

H14b FTF has inverted-U trend; 

than at Time 1 in CMC 

CMC than in FTF 

CMC declines and converges with 
FTF at Time 3 

CMCI: -1 
CMC3 +l 

CMCl: -1 
FTFI: +1 
m -1, +2, +2 
CMC -4, -1, +2 

CMC1: -1 
CMC3: +1 
m -1, 0, +1 
CMC -1, 0, +1 

CMCl: -1 
CMC3 +1 

CMC1: -1 
m1: +1 
m -1, +2, +2 
CMC 4, -1, +2 

CMCl: +1 
CMC3 -1 

CMCl: +1 
FTF1: -1 
m +1, 0, -1 
CMC +1, 0, -1 

CMC1: +1 
CMC3 -1 

CMC1: +1 
FTFl: -1 
m -1, +2, -1 
CMC +1, 0, -1 

n.s. 

p = .025 (n.s.) 
n.s. 

Supported 

n.s. 

Supported 

n.s. 

ns.; time main effect 
n.s. 

supported 

n.s. 

n.s.; time main effect 
n.s. (two-tailed) 

Linear decrease 
supported 

supported 

n.s.; time main effect 
n.s. 

Supported 
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TABLE 2 Continued 

Hypothesis Contrasts Results 

Attempted influence 
Not hypotheized 
Probed for linear increase in both 

Probed for l ime 1 difference between 
conditions 

CMC and FIT 
Equality 

Indirectly hypothesized as converse 
of dominance 

Receptivity/ trust 
H15 Greater receptivity/hust at 

Time 3 than at Time 1 in CMC 
H16 A Condition x Time interaction 

H16a: l ime 1 receptivity/trust greater 

H16b Plateau-type increase in FIT, 
in FIT than in CMC 

linear increase to similar level in CMC 

Task-social orientation 
H17: Lower task orientation at Time 3 

H18 A Condition x Time interaction 
than at l ime 1 in CMC 

H18a: Time 1 task orientation greater 

H18b Plateau-type increase in FW, 
in CMC than in FTF 

linear increase to similar level in CMC 

FIE -1, 0, +1 
CMC -1, 0, +1 
CMC1: -1 
FTF1: +1 

CMC1: -1 
CMC3 +1 

CMCl: -1 
FTF1: +1 
m -1, +2, +2 
CMC: 4, -1, +2 

CMC1: +1 
CMC3 -1 

CMCl: +1 
m1: -1 
FIE +1, -2, -2 
CMC: +4, +1, -2 

Time main effect 
Supported (two-tailed) 

n.s. (two-tailed) 

Time main effect, 
p < .05 (n.s.) 

Supported 

Supported; time main 

n.s. 
effect 

Supported 

supported 

n.s.; time main effect, 
condition main effect 
No; overall, CMC 
less task oriented 

Trend supported but 
no convergence 

NOTES: "ns"  indicates statistic was not significant; "no" indicates means were not in 
hypothesized direction and no statistic was applied. 

was accepted and time intervals were used as the oper- ationalization 
for message accumulation in the following analyses. 

Hypotheses Tests 

Hypotheses were tested in two stages. First, data were analyzed 
preliminarily for interaction and main effects with a 2 (Condition) x 
16 (Group-Within-Condition) x 3 (Time) ANOVA, with time as a 
repeated factor. Second, direct tests of the hypotheses were conducted 
with 1 degree of freedom contrast analyses (see Rosenthal & Rosnow, 
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1985). These contrast tests are reported as onetailed t tests (except 
where noted). Between-condition T i e  1 tests adopted contrast weights 
of +1 and -1, using the omnibus Group-Within-Condition MS as 
MS,,, (see Winer, 1971). Time 1 /Time 3 tests within CMC also used 
-1 and +1 weights, with the MS for Time x Group-Within-Condition 
as the error term. Contrast analyses were also used to test the mu- 
tual CMC and FTF trends specified by the hypotheses. In each case, 
total scores from both CMC and FTF cells were weighted according 
to hypothesized patterns for each condition to calculate a single 
MS,,,,, (with the MS for Time x Group-Within-Condition as MSemor). 
For example, to test initially different CMC/FTF intercepts, with a 
positive linear trend for CMC, converging with a plateau FTF trend, 
polynomials of 4, -1, +2 for CMC and -1, +2, and +2 for FTF were 
adopted. Contrast weights for each hypothesis test are reported in 
Table 2.' 

Immediacy/ Affection and Similarity/Depth 

Because factor analysis loaded items from these dimensions on a 
single factor, the tests for each of these dependent variables employed 
a Bonferroni corrected alpha, p = .025, to reduce the chance of family- 
wise error among tests of the variables? 

Zmrnediacy/Afection 

Hypothesis 1 predicted that initial messages among previously 
unacquainted interactants in CMC are lower in immediacy/affection 
than are later messages. The direct comparisons of CMC groups after 
Times 1 and 3 did not support this hypothesis, t(60) = 1.08, p > .05. 

Hypothesis 2 received mixed support. Immediacy/affection was 
not significantly greater in initial FTF than in CMC conversations 
(Hypothesis 2a). The trends predicted for the mutual development of 
CMC and FTF over time were supported (Hypothesis 2b). The means, 
standard deviations, and trends for immediacy/affection as well as 
the other dimensions are presented graphically in Figure 1. 

The Condition x Time interaction approached significance (at the 
adjusted alpha), F(2,60) = 3 . 9 1 , ~  = .025, q2 = .12. Although FTF ratings 
of immediacy/affection appeared somewhat higher at Time 1 than 
the CMC ratings, they were not significantly different, t(30) = 1.14, 
p > .05; because the pattern of means at Time 1 was in the predicted 



Walther, Burgoon / RELATIONAL COMMUNICATION 71 

3.0 
T i e l  T i e 2  T i e 3  

Iaunediacy/affedon. 

4.00 (38) 

3.81 

3.61 (54) 

3.25 
Time1 T i e 2  T i e 3  

Composure/daxation. 

2.64 (.49) 

2.0 
Timel T i e 2  Time3 

Dominance. 

4 5  r 

3.0 
T i e 1  T i e 2  T i e 3  

Equality. 
4 5  r 

3-(.70) 

25'  
T i e l  T i e 2  T i e 3  

Task& orientation 

4.0 r 

25' 
'Time1 T i e 2  T i e 3  

Si lar i ty/deph.  

3'0[ 2.69 (63) 

2.0' 
Timel T i e 2  Time3 

Formality. 

3.45 t 335 c.48) 

2.75 
Timel Time2 Time3 

Attwptedinffuence. 

4.00 (22) 

3.75 (.so) 

35 
T i e 1  l ime2  Time3 

Receptivity/trust. 

Figure 1: Means and Standard Deviations for Relational Dimensions, by Condition 

NOTE CMC means are in bold. Standard deviationsare shown in parentheses (n = 48). 
and Xme 
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direction, the trend analysis was conducted as planned. This contrast 
test was significant, t(60) = 2.14, p c .025, q2 = .03. Inspection of the 
means showed that the FTF groups did not demonstrate the predicted 
trend perfectly-Time 2 was less than Time 1-and CMC did not gain 
in immediacy/affection at Time 3. A post hoc probe of the CMC means 
showed that a significant increase occurred between Times 1 and 2 
t(60) = 2.31, p c .025, qz = .04, which may have produced much of the 
change detected in the trend analysis. 

Although Hypothesis 2b received mixed support, some of the test 
results add credence to the underlying rationale nevertheless. The near- 
significant interaction and the pattern of means indicate that the two 
conditions converged on immediacy/affection in their first two ses- 
sions. Although the development patterns of immediacy/affection 
withinCMC and FTFconditionswerenot entirelyaspredicted, theCMC 
groups did appear to change over time and the convergence between 
conditions-at a point higher than CMC's initial level-did occur. 

Similaritypepth 

Hypothesis 4 was supported, whereas Hypothesis 3 results did not 
achieve significance. Similarity/depth in both conditions showed 
an overall linear increase over time (Hypothesis 4; no between- 
conditions difference was predicted for Tme 1). Although the patterns 
of means suggest some variation in the development of the two 
conditions may occur, the contrast test of the predicted linear trends 
was significant, t(60) = 2.09, p c .025, q2 = .03, supporting Hypothesis 
4 and suggesting support for Hypothesis 3. However, an additional 
nonorthogonal test comparing the means for CMC at Times 1 and 3 
failed to confirm Hypothesis 3, t(60) = 1.65, p > .05. 

Composure /Relaxation 

Hypothesis 5 was supported; initial messages in CMC were lower 
in composure/relaxation than were later messages. Hypothesis 6 
predicted a Condition x Time interaction, such that (a) composure/ 
relaxation is greater in initial FTF than in CMC conversations, whereas 
(b) composure/relaxation levels both increase after Time 1 to similar 
levels. Hypothesis 6 received mixed support. 

FTF was not significantly higher in perceived composure/relaxation 
than was CMC at Time 1, t(30) = .99, p > .05; hence Hypothesis 6a was 
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not supported. However, given that the Time 1 patterns of the means 
were in the direction predicted by Hypothesis 6a and the trends 
hypothesis (Hypothesis 6b), the test of the mutual, convergent trends 
was executed as planned; this direct test was supported, t(60) = 4.82, 
p < .001, q2 = .14. The umbrella Condition x lime interaction was not 
significant, F(2,60) = 1.68, p = .19, but a main effect for time emerged, 
F(2, 60) = 8.21, p c .001, qz = .lo. Finally, because inspection of the 
means showed that CMC was not higher at Eme 3 than at Time 2, a 
planned comparison of the initial versus terminal CMC means was 
conducted to test Hypothesis 5. This test showed a significant increase 
as predicted, t(60) = 2.58, p < .01, qz = .04. 

Overall, the composure/relaxa tion predictions received mixed 
support. Although CMC groups were not significantly less composed 
than FTF at first, both conditions experienced greater composure/ 
relaxation as they continued. 

Formality 

Hypothesis 7 predicted that CMC groups become less formal from 
lime 1 to Time 3. Although the CMC means at Times 1 and 3 were in 
the predicted direction, the difference was not significant, t(60) = .80. 
Hypothesis 8a was not supported; CMC was not significantly differ- 
ent in formality than FTF at Xme 1, t (30) = .51, p > .05 (two-tailed). 

Hypothesis 8b pwdicted that both CMC and FTF become less 
formal, approaching a similar level over time. This prediction was 
generally supported, although the planned test was modified some- 
what based on the Hypothesis 8a results. Because there was no Time 
1 difference, the trend analysis for Hypothesis 8b was conducted as a 
probe for a linear decrease in both conditions in formality. This test 
was significant, t(60) = 2.73, p < .005, qz = .05. In a like manner, the 
predicted interaction term was not significant, F(2,60) = 1.74, p = .184, 
but a mairp,effect for time emerged, F(2,60) = 4.74, p = .025, qz = .06, 
as groups became less formal over time. In general, the conditions did 
not appear to differ, and later means overlapped at more informal 
levels, offering some support for the underlying rationale. 

Dominance, Attempted Influence, and Equality 

Although hypotheses originally regarded a combined dominance/ 
inequality dimension, the results of the previously discussed factor 



74 HUMAN COMMUNICATION RESEARCH / September 1992 

analysis dictated that dominance and equality as well as attempted 
influence, were not a single dimension. Because the factor analysis 
forced orthogonality, these dimensions may yet be strongly related. 
For this reason, Bonferroni corrected alphas (.OX) were used in exam- 
ining these dimensions to protect for familywise error. 

Dominance 

Hypothesis 9 was supported, with terminal CMC exchanges rated 
less dominant than the initial exchanges, t(60) = 2.49, p < .01, q2 = .05. 
Hypothesis 10a was not supported, whereas Hypothesis lob was. CMC 
groups appeared higher in dominance at 'lime 1 than FTF groups 
(Hypothesis 10a), but the difference was not significant, t(30) = .44, 
p > .05. 

Hypothesis 10b predicted that FTF groups exhibit a curvilinear, 
inverted U-shaped trend over time for dominance and that CMC 
converges with FTF over time at a lower level than CMC's initial 
point. These trends were supported, t(60) = 6.07, p < .001, q2 = .19. 
Although the omnibus interaction term did not reach significance, 
F(2,60), = .28, p = .756, a main effect for time did obtain, F(2,60) = 5.57, 
p < .005, qz = .06. 

Overall, groups inboth conditions were similarly dominant in their 
first interactions, whereas the trends for each condition differed there- 
after. FTF groups displayed a quadratic development in dominance, 
and CMC declined, with the conditions converging at Xme 3 as 
expected. Except for the failure of Hypothesis 10a (no differences at 
Time l), the dominance predictions were largely supported. 

Attempted Influence 

Although no hypotheses had been advanced for this factor, explor- 
atory tests were conducted. An inspection of themeans suggested that 
the patterns associated with the dominance hypothesis were inappli- 
cable for attempted influence: FTF did not demonstrate an inverted 
U, nor did CMC decline over time. Rather, the pattern of means 
suggested an overall linear increase in attempted influence, which 
was assessed in a post hoc probe using a polynomial contrast. This 
test was significant, t(60) = 4.71, p < .001 (two-tailed), qz = .lo. Addi- 
tionally, an omnibus ANOVA revealed a significant time main effect, 
F(2,60) = 11.27, p < .001, q2 = .lo. Although the mean for FTF groups 
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appeared higher than the CMC groups at lime 1, this difference was 
not significant, t(30) = .88, p > .05 (two-tailed). 

Considering that no a priori predictions had been offered for this 
dimension, no further probes appeared warranted. It appears that 
participants tried to influence each other more as they continued over 
time; communication condition did not mediate this effect. 

Equal ity 

This dimension did not show correspondence with related predic- 
tions. Equality was approached using predictions from the original 
dominance/inequality hypotheses; that is, that FTF is higher than 
CMC in equality at Time 1 and that terminal CMC conversations were 
higher in equality than initial CMC conversations. It was clear that 
the FTF trend did not conform to the quadratic, inverted-U pattern 
predicted for inequality over time, as had been hypothesized, so this 
trend was not tested statistically. 

The CMC means between Times 1 and 3 did not differ significantly, 
t(60) = 1.47 ,~  > .05. Results indicated that FI’Fgroups did not perceive 
greater equality at lime 1 than did CMC groups, t(31)) = 1.05, p > .05. 
Equality was affected by a near-significant main effect for time, F(2, 
60) = 3.08, p < .05; no other main or interaction effects obtained. 

Receptivity /Trust 

CMC groups increased in receptivity/trust over time, supporting 
Hypothesis 11. Hypothesis 12 received mixed support. The predicted 
interaction was significant, F(2,60) = 3.39, p = .040, qz = .lo, and the 
planned contrasts demonstrated several of the predicted effects. Hy- 
pothesis 12a, though, was not supported. lTF was not significantly 
higher in receptivity/trust than were CMC groups at lime 1, t(30) = .83. 

Hypothesis 12b received support. The test of the trends toward 
greater receptivity/trust was significant, t(60) = 3.12, p c .005,q2 = .05. 
Because CMC was not higher at lime 3 than at Time 2, the previous 
trend test did not test Hypothesis 11 directly. An additional nonor- 
thogonal test of CMC means at Times 1 and 3 was conducted, which 
demonstrated that CMC was indeed higher at the end than at the 
beginning, t(60) = 2.34, p < .025, qz = .03.” A significant main effect for 
time also emerged, F(2, 60) = 4.40, p c .025, q2 = .05, although the 
significant interaction effect overrode the main effect. 
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It also appears that CMC and FIT converged (if not crossed) in their 
levels of receptivity/trust at lime 2 (although divergence at lime 3 is 
possible). Overall, Hypotheses 11 and 12b were supported, whereas 
Hypothesis 12a was not. 

Task-Social Orientation 

Hypothesis 13 was supported. CMC groups were less task oriented 
at lime 3 than at lime 1 as predicted, although this effect was small, 
t(60) = 1.70, p < .05, q2 = .02. Some aspects of Hypothesis 14 received 
support, whereas other aspects did not. The mutual trends for lower 
FTF and CMC task orientation over time were statistically supported 
(Hypothesis 14b), but the initial differences between conditions were 
quite antithetical to the pattern anticipated in Hypothesis 14a. 

The trend analysis toward more social orientation obtained signif- 
icance, t(60) = 2.69, p c .005, q2 = .05, and there was also an omnibus 
main effect for time, F(2,60) = 4.11, p < .025, q2 = .05. However, the two 
conditions appear not to have converged. Indeed, a significant main 
effect for condition obtained, F(1, 30) = 10.32, p = .003, q2 = .26. 
Inspection of the means showed the opposite pattern than anticipated 
for lime 1: Altogether, CMC was less rather than more task oriented 
than FTF throughout. 

Thus the means of the two conditions may have exhibited two es- 
sentially parallel lines, both becoming less task oriented over time but 
not converging. In opposition to many previous findings about task- 
social orientation in CMC, it was groups in the computer-mediated 
condition that were less task oriented than the FTF groups. Also, CMC 
groups, as well as FTF groups, became less task oriented as they 
progressed. 

DISCUSSION 

Although the results generally offered mixed support, there is 
sufficient support to challenge dominant views on the static effects of 
the medium. It was found that CMC groups do develop and evolve 
in relationally positive directions. Participants' ratings of one an- 
other's composure/relaxation, informality, receptivity /trust, and so- 
cial (versus task) orientation became higher during their progres- 
sions; dominance became lower. The current study suggests that cues- 
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filtered-out theories and the associated effects of greater task ori- 
entation, self-absorption, arousal, and impersonality do not occur 
in extended-time, asynchronous interactions in CMC. A social 
information-processing perspective appears to explain the results 
more effectively: When CMC and FIT groups are allowed to continue 
over time and accumulate numerous messages, this continuity has 
significant effects on groups' relational communication, and social 
penetration effects occur. 

The effects of time were stronger than the effects of medium in 
general. Time-our surrogate for message accumulation-provided 
a significant main effect on participants' ratings of almost every out- 
come. Exceptions included immediacy/affection (where the disordi- 
nal T i e  x Condition interaction approached significance), similarity/ 
depth (where the joint trend analysis suggests some temporal effects 
nevertheless), and equality (where the Time effect would be signifi- 
cant at an unadjusted .05 alpha). Although the effect sizes for time 
were not particularly large, these effects stand in contrast to those 
that the cues-filtered-out perspective would suggest: the between- 
conditions effects. Communication condition was significant only on 
task-social orientation, but here CMC was more social than FTE Thus 
time, overlooked in many CMC studies and recently named in a call 
for research (Williams et al., 1988), proved an indispensable factor in 
describing CMC group behavior where it was allowed." 

It was hypothesized that time interacts with communication con- 
dition in the prediction of relational effects, yet such statistical inter- 
actions obtained significance in few cases. This may have resulted 
from the similarity of CMC/FTFmeans at lime 1 where they had been 
predicted to differ but did not. There was not enough of a change in 
the patterns of means to create a statistically significant interaction 
term. It appears that the Condition x lime interaction failed because 
either the initial effect of CMC is negligible in comparison to other 
factors, or, knowing they will use it over time, CMC users act very 
much like FTF group members from the onset of their partnerships. 
In either case, the medium may provide so little a difference, given 
enough time, that minor differences in some relational dimensions 
after initial interactions become inconsequential across episodes. 

Another aspect of the hypotheses was that groups in each condition 
reach similar levels on each relational communication dimension 
over time. Many of the trend analyses were supported in which the 
contrast weights reflected lime 3 convergence; yet even these did not 
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conclusively demonstrate equality in 'Iime 3. Although a statistical 
test cannot conclusively demonstrate the absence of difference, there 
is some descriptive support for convergence effects in the patterns of 
the means for several dimensions. In the cases of several dimensions, 
the patterns were such that CMC and FTF overlapped from their 
initial positions at lime 2 or 3, including immediacy/affection, for- 
mality, receptivity, attempted influence (twice), and dominance (see 
Figure 1). The means within some other dimensions came very close 
to one another but did not merge; one cannot confidently conclude 
that they overlapped in these cases. But where the patterns over- 
lapped, it appears that some convergence in the levels of those respec- 
tive dimensions took place. 

In another case, the between-condition effect maintained across 
times. For task orientation-the old standard of the cues-filtered-out 
research4MC was more socially oriented. The higher ratings for 
CMC on social orientation invite speculation. Why might CMC par- 
ticipants act more sociable than their FTF counterparts? There are 
several possible reasons. The first has to do with the nature of the 
asynchronous environment. Participants in asynchronous conferenc- 
ing used the system at their convenience. They had time to send and 
probe for interpersonal effects aside from devotion to task comple- 
tion. They could afford to ask "What do you think of the Wildcats last 
night? Think we'll make the playoffs this year?" as  well as questions 
about preferred social activities and other personal information, as  
some CMC participants exchanged during this project. On the other 
hand, FlT communicators who digressed from the task may have 
been less appreciated; they kept other members from finishing their 
meeting obligation and leaving sooner. Whereas FTF participants in 
this study were prevented from engaging in social chitchat while they 
waited for the third member to arrive (for the sake of experimental 
control), CMC subjects were similarly prevented from engaging in 
outside interaction by their confinement to the electronic medium. Yet 
no groups were prohibited from engaging in off-task interaction dur- 
ing their respective "meetings," and this appeared to occur much 
more frequently in the CMC conferences. 

Another influence on the unexpected directions of some effects may 
have to do with the uncertainty reduction efforts employed by CMC 
participants (see Berger, 1987; Berger, Gardner, Parks, Schulman, & 
Miller, 1976). CMC subjects had little to go on as they undertook their 
conferencing, and their efforts at uncertainty reduction may have 
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prompted rather bold interactive strategies that were seen as relation- 
ally positive by their partners. Some imbued their messages with 
positive relational cues and sought such cues from their partners. For 
instance, one CMC member signed her messages “Love, Cara.” An- 
other group developed nicknames for each other, and members em- 
bellished their “redundant signatures” with large, typed-out graphics. It 
appears that CMC members attempted to reduce uncertainty by over- 
compensating in the direction of playfulness, affection, and depth. 

The combination of uncertainty and the asynchronous communi- 
cation mode may actually facilitate more positive relational commu- 
nication. It is plausible that uncertainty reduction needs combined 
with a convenient time and channel for expression allow selective 
self-presentation and relational behavior. In this mode, one may plan, 
contemplate, and edit one’s comments more mindfully and delibera- 
tively than in the more spontaneous, simultaneous mode (Hiemstra, 
1982). Thus CMC partners may adopt communication behaviors that 
are more stereotypically desirable. In several dimensions, the CMC 
groups believed that their partners acted the way we‘d like “good 
groups” to do-they increased attempted influence but with less 
domination, became less formal, and more receptive and trusting with 
each other. Ironically, FIT groups did not act as “good” on as many 
dimensions as did those in CMC. 

In this investigation, FTF communication was synchronous and 
CMC was asynchronous. CMC systems do vary considerably along 
this dimension (see Rafaeli, 1988), whereas it is hard to imagine 
asynchronous FTF communication (other than written or broadcast 
media). Whereas some might consider the present treatments of syn- 
chronicity a failure to control a confound, others might consider this 
maximizing experimental variation given the focus on social aspects 
between FTF and a form of CMC. More comparisons are needed for 
examining differences within CMC as well as FTF synchronicity, de- 
spite Kiesler et al.‘s (1985) characterization of e-mail, conferencing, 
and electronic bulletin boards as the same environment with a com- 
mon character (see Nass & Mason, 1990). 

More work is also needed to identify what specific behaviors led 
to the developmental changes reported here. The present results 
suggest that social penetration processes do occur in CMC. A more 
skeptical view would be that only subject maturation effects obtained. 
To the extent that relational development is, in a sense, a maturational 
process, the gravity of this concern is somewhat mitigated, especially 
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as previous theories predict a more static view. Because time had 
greater effects than medium, the present results are still revelatory. To 
the extent that questionnaire items tapped subjective attributions 
more so than the precise relational behaviors, it cannot be shown in 
this study that interactants actually performed the textual and linguis- 
tic behaviors that should correspond to increases and decreases in the 
relational dimensions. Aside from the anecdotal examples in this 
discussion, the issue needs resolution through follow-up research in 
several ways, some of which have been undertaken since this study 
was executed. First, reanalysis using observers to rate the participants’ 
interactions would not suffer from maturation effects if fresh coders 
are used or randomly assigned to time intervals (see Walther, 1992~). 
Second, content analytic procedures may be employed to detect types 
of relational behaviors such as those enumerated in Table 1 (see 
Baldwin & Holmes, 1992). With such analyses, correspondence be- 
tween performance-level data and participants’ judgment-level data 
could be explored. Third, experimental manipulation of verbal rela- 
tional cues might yield valuable results as well (see Adkins, 1992). 
These latter approaches would be extremely revelatory in the contin- 
ued study of how communicators do adapt themselves to the restric- 
tions of the medium while pursuing interpersonal goals. 

CONCLUSION 

The contribution of the current research is that it makes a step 
toward challenging the boundaries of the dominant theoretical posi- 
tion regarding CMC effects-the cues-filtered-out perspective. Addi- 
tionally, a social informa tion-processing perspective on relational 
development via limited channel versus multiple channel messages 
received some support. The theoretical underpinnings used in p r e  
dicting the trends and relationships among groups were derived from 
several treatises in interpersonal communication, and these perspec- 
tives offered a useful approach to testing accepted maxims about the 
effects of the new medium. Propositions from uncertainty reduction 
and social penetration theories, and precepts from the study of rela- 
tional communication, when examined through a social informa tion- 
processing perspective, offered challenges to the undersocial view of 
interpersonal interaction suggested by previous CMC research. This 
approach did account for significant variation in group behavior be- 
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yond the effects of the communication channel-computer-mediated 
interaction versus face-to-face conversation. At most, communicators 
overcame the ostensible stripping away of socioemotional content in 
CMC through adaptive relational communication performances. At 
least, CMC did not impede the feeling of modest relational develop- 
ment over time. All things considered, although initial differences in 
relational communication between CMC and FI'Fmay exist, they tend 
to be eliminated over time. As suggested by Walther (1992), "the ways 
in which humans pursue these interpersonal functions are more 
robust than can be impeded for long by computer-mediation" (p. 80). 

Finally, the effects of varying relational patterns in mediated and 
nonmediated settings deserve continued attention. As CMC contin- 
ues to grow as a viable channel for many communication purposes, 
its effects on satisfaction, effectiveness, and patterns of connections 
are being cataloged. Yet such research generally considers the abilities 
of a medium, not the users, as the determinants of these outcomes. 
The effects of users' intentions, needs, styles, and various relational 
patterns may offer a more comprehensive view of the media's poten- 
tial to affect a variety of outcomes, and ways to enhance desired pat- 
terns deserve exploration. 

NOTES 

1. Rice and Love (1987) tested the hypotheses that the percentage of socioemotional 
content in CMC would increase over time and that socioemotional content would 
constitute about one third of the total message content in CMC. A modified IPA coding 
scheme (Bales, 1950) was used to determine the content of messages in a public 
electronic bulletin board: 28% of coded messages were positive socioemotional, 4% 
were negative socioemotional, and 71% were task oriented, supporting the latter-de- 
scriptive-hypothesis. The hypothesis regarding change over time was not supported. 

2. This terminology was discussed by Walther (1992) as follows: 
the term, "social information processing," has been applied to CMC phenomena 
before, but with a very different meaning. Fulk, Steinfield, Schmitz, and Power 
(1987), following Salancick and Pfeffer (1977,1978), originally used this term to 
describe a socially-constructed subjective model of media choice (as opposed to 
a rational choice model such as media richness theory). The implication of their 
use of the term was that one's perception of an object is in large part determined 
by the communication one has with others about such objects. . . (which they 
have since renamed a "social influence model"; Fulk, Schmitz, & Steinfield, 
1990). Presently, however, the term "social information processing" is used to 
describe the (individual) cognitive processing of socially-revelatory information 
(and subsequent communication based on that information), rather than the 
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social (conjoint) processing of information (about a medium). The present use 
of the term is consistent with its use in psychological literature regarding 
impression-formation and related social-cognitive processes (e.g. Lord, 1985; 
Taylor & Cmker, 1981; Wyer, 1980; Wyer & Srull, 1980; see also Berger & Bradac, 
1982). (p. 68) 
3. Of these subjects, 43% were seniors, 27?0 were juniors, 22% were sophomores, 

and 8% were freshmen. Students in the communication course constituted 51% of the 
sample and 49% were in the MIS courses. There were slightly more males, 55%, than 
females, 45%. Of the 48 CMC subjects, 2 had used the computer conferencing system 
previously in other contexts and 7 had participated in electronic bulletin boards. Eight 
subjects had their own computers with no modem; an additional 13 had computers and 
modems. Among CMC subjects, no significant effects emerged for past experience with 
COSY, past use of electronic bulletin boards, computer ownership, or computer- 
plus-modem ownership. Some demographic items showed modest effects on depen- 
dent variables (see Walther, 1990). 

4. Copies of the actual tasks are available from the first author on request. 
5. One possible criticism of this research pertains to the ability of the measures to 

discern the extent to which dimensional scores changed as a result of specific commu- 
nication performances as opposed to the maturation of the subjects. Although this issue 
cannot be completely resolved within the scope of the present study, previous research 
has demonstrated clear correspondences between variations in nonverbal and verbal 
behaviors to scores on the relational communication measure (eg., Burgoon, Coker, & 
Coker, 1986; Burgoon & Hale, 1987; Burgoon, Manusov, Mineo, & Hale, 1985; Burgoon & 
Newton, 1991; Burgoon et al., 1989; Burgoon et al., 1987; Burgoon & Walther, 1990). 

6. Relational communication variables with their respective alpha coefficients (and 
number of items) are immediacy/affection, .88 (14); similarity/depth, .80 (11); compo- 
sure, .87 (8); formality, .89 (5); dominance, .86 (7); attempted influence, .78 (4); equality, 
.82 (2); receptivity/trust, .84 (8); and task-social orientation, .80 (4). 

7. Significant effects for the Group-Within-Condition factor in the 2 (Conditions) x 
3 (Time) x 16 (Group-Within-Condition) ANOVAs were found on immediacy/ 
affection, F(30,64) = 3.45, p < .ON, q2 = .62; receptivity/trust, F(30,64) = 3.83, p < .001, 
q2 = .64; composure, F(30,64) = 3.77, p < .001, q2 = .64; formality, F(30,64) = 2.63, p = 
.001, q2 = .55; similarity/depth, F(30, 64) = 4.16, p < .001, q2 = .66; and task-social 
orientation, F(30,64) = 2.87,~ c .001, q2 = .57. Additionally, a significant Group x Time 
interaction obtained on immediacy/affection, F(60, 128) = 1.73, p = .005, q2 = .45; 
composure, F(60, 128) = 1.49, p = .030, q2 = .41; formality, F(60, 128) = 1.47, p = .036, 
q2 = .41;similarity/depth,F 60,128) = 1 . 6 5 , ~  = .010, q2= .44; and task-social orientation, 

8. Every attempt was made to devise sets of orthogonal contrasts; where contrast 
weights could not be devised that were orthogonal, however, no alpha correction was 
made. Whereas some statisticians argue that nonorthogonal contrasts risk inflated error, 
others argue that orthogonality is a minimal concern in the case of plunried contrasts 
(Rosenthal & Rosnow, 1984; Winer, 1971) and that the meaningfulness and total number 
of contrasts, rather than orthogonality, should dictate whether alpha protection is 
invoked (Keppel, 1982). 

9. An alternative strategy would have been to enter both variables into a single 
multivariate analysis of variance, determine significant multivariate effects, and then 

1 F(60,128) = 1.43, p = ,048, q = .40. 
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probecorrespondingunivariateeffectsas themultivariate~ultsallowed. Thisstrategy 
was not adopted for several reasons: First, an unprobed nonsignificant multivariate 
effect might allow significant univariate effects within the set to go undetected; the 
failure of multivariate analysis achieving significance d o g  not rule out a legitimate 
univariate effect within a cluster of variables. Second, the MANOVA procedure does 
not provide adequate protection against familywise error in the absence of some other 
form of correction, such as the Bonferroni adjustment (Huberty &Morris, 1989). Based 
on these reasons, and considering the exploratory nature of this researrh, multiple 
univariate analyses with adjusted alphas appeared warranted, with planned contrasts 
offering more direct tests of the hypotheses. This rationale is also applicable to the 
analyses for dominance, attempted influence, and equality. 

10. These two significant, nonorthogonal contrast tests involving the same means 
and similar patterns are subject to an inflated chance of Type I error. However, because 
these contrasts reflect planned comparisons, no alpha correction was adopted. It should 
be noted that the Time 1/lime 3 t test would not achieve significance were a correction 
applied. Interpretations of this result should be approached with caution. 

11. Although the case for the importance of time effects should not be discarded, in 
most cases the effects of time and conditions were small compared to the variation 
between groups within conditions (which comprised the error term for analysis of 
condition effects-an “individual differences” term for groups). Significant Group- 
WithinCondition effect sizes ranged from .& to .Mi; Group x lime interactions ranged 
from .40 to .46 in size. Although some critics have called for CMC study to take time 
factors into account, it is apparently another effect-that of recipnxal interaction in 
groups-that may provide an even greater predictor of group behavior in CMC or 
elsewhere. 

REFERENCES 

Adkins, M. E. (1992, May). The power of language in computer-mediated groups. Paper 
presented at the annual meeting of the International Communication Association, 
Miami. 

Allen, T. 8. (1988, September). Bulletin boards of the 21st century are coming of age. 
Snrit\~sonian, pp. 83-93. 

Altman, I., &Taylor, D. (1973). Social penetration: Thedevelopment o/irtterpersonal relafion- 
ships. New York Holt, Rinehart & Winston. 

Argyle,M., &Cook, M. (1976). Gazeand rnufualgaze. Cambridge: Cambridgeuniversity 
Press. 

Argyle, M., & Dean, J. (1965). Eye contact, distance and affiliation. Socionretry, 28, 

Asteroff, J. F. (1987). Paralanguage in electronic m i l :  A case sfudy. Unpublished doctoral 
dissertation, Columbia University. 

Baldwin, C., & Holmes, M. E. (1992, May). Social presence and verbal inrnrediacy; A 
linguisfic critique ofnredia defernrinisni. Paper presented at the annual meeting of the 
International Communication Association, Miami. 

Bales, R. F. (1950). Aset of categories for theanalysisof small group interaction. Ainerican 

289-304. 

S o C i O l O g i d  R e ~ i t ~ ,  15,257-263. 



84 HUMAN COMMUNICATION RESEARCH / September 1992 

Beebe, S. A., & Masterson, J. T. (1986). Communicating in small p u p s :  Principles and 
practices (2nd ed.). Glenview, I L  Scott, Fomman. 

Berger, C. R. (1987). Communicating under uncertainty. In M. E. Roloff & G. R. Miller 
(Eds.), Interpersonal processes: New directions in communication research (pp. 39-62). 
Newbury Park, CA: Sage. 

Berger, C. R., & Bradac, J. J. (1982). Language and social knowledge: Uncertainty in 
interpersonal relationships. London: Edward Arnold. 

Berger, C. R., & Calabrese, R. J. (1975). Some explorations in initial interaction and 
beyond: Toward a developmental theory of interpersonal communication. Human 
Communication Research, I ,  99-112. 

Berger, C. R., Gardner, R. R., Parks, M. R., Schulman, L., & Miller, G. R. (1976). 
Interpersonal epistemology and interpersonal communication. In G. R. Miller (Ed.), 
Explorations in interpersonal communication (pp. 149-171). Beverly Hills, CA: Sage. 

Bradac, J. J., Bowers, J. W., & Courtright, J. A. (1979). Three language variables in 
communication research: Intensity, immediacy, and diversity. Human Conimunica- 
tion Research, 5,257-269. 

Burgoon, J. K., Buller, D. B., & Woodall, W. G. (1989). Nonwrbal Communication: The 
unspoken dialogue. New York Harper & Row. 

Burgoon, J. K., Coker, D. A., & Cbker, R. A. (1986). Communicative effects of gaze 
behavior: A test of two contrastingexplanations. Human Communication Research, 22, 

Burgoon, J. K., & Hale, J. L. (1984).The fundamental topoi of relational communication. 
Communicatwn Monographs, 51,193-214. 

Burgoon, J. K., & Hale, J. L. (1987). Validation and measurement of the fundamental 
themes of relational communication. Communication Monographs, 54,1941. 

Burgoon, J. K., Manusov, V., Mineo, P., & Hale, J. L. (1985). Effects of gaze on hiring, 
credibility, attraction and relational message interpretation. Journal of Nonwrbal 
Behavior, 9,133-146. 

Burgoon, J. K., & Newton, D. A. (1991). Applying a social meaning model to relational 
message interpretations of conversational involvement: Comparing observer and 
participant perspectives. Southern States Communication Journal, 56, %-113. 

Burgoon, J. K.,Newton, D. A., Walther, J. B.,& Baesler, E. J. (1989). Nonverbalexpedancy 
violations and conversational involvement. Journal of Nonverbal Behavior, 13,97-120. 

Burgoon, J. K., Pfau, M., Parmtt, R., Birk, T., Coker, R., & Burgoon, M. (1987). Relational 
communication, satisfaction, compliancegaining strategies, and compliance in 
communication between physicians and patients. Communication Monographs, 54, 

Burgoon, J. K., & Walther, J. (1990). Nonverbal expectancies and the evaluative conse- 
quences of violations. Human Communication Research, 17,232-265. 

Byrne, D., & Clore, G. L. (1966). Predicting interpersonal attraction toward strangers 
presented in three different stimulus modes. Psychonomic Science, 4,239-240. 

Caplow, T. (1959). Further development of a theory of coalitions in the triad. American 
Journal of Sociology, 64,488-493. 

Carey, J. (1980). Paralanguage in computer mediated communication. In N. K. 
Sondheimer (Ed.), The 18th annual meeting of the Associationfir Computational Linguis- 
tics and parasession on topics in intemctiw discourse: Ptoceedings of the conference (pp. 
67-69). Philadelphia: University of Pennsylvania Pms.  

495-524. 

307-324. 



Walther, Burgoon / RELATIONAL COMMUNICATION 85 

Connolly, T., Jessup, L. M., & Valacich, J. S. (1990). Effects of anonymity and evaluative 
tone on idea generation in computer-mediated groups. Management Science, 36, 

Culnan, M. J., & Markus, M. L. (1987). Information technologies. In F. M. Jablin, L. L. 
Putnam, K. H. Roberts, & L. W. Porter (Eds.), Handbook oforganizational cornmunica- 
tion: A n  interdisciplinary perspectiw (pp. 420-443). Newbury Park, CA: Sage. 

Dennis, A. R., George, J. F., Jessup, L. M., Nunamaker, J. F., & Vogel, D. R. (1988). 
Information technology to support electronic meetings. MIS Quarterly, 22,591-624. 

Donohue, W. A., Diez, M. E., Stahle, R., & Burgoon, J. K. (1983, May). Theeffects ofdistance 
violations on wrbal immediacy: A n  exploration. Paper presented at the annual meeting 
of the International Communication Association, Dallas. 

Dubrovsky, V. J., Kiesler, S., & Sethna, 8. N. (1991). The equalization phenomenon: 
Status effects in computer-mediated and face-to-face decision-making groups. Hu- 
man Computer Interaction, 6,119-146. 

Fulk, J., Schmitz, J., & Steinfield, C. W. (1990). A social influence model of technology 
use. In J. Fulk & C. Steinfield (Eds.), Organizations and communication technology 
(pp. 117-140). Newbury Park, CA: Sage. 

Fulk, J., Steinfield, C. W., Schmitz, J., & Power, J. G. (1987). A social information p m  
cessing model of media use in organizations. Communication Research, 14,529-552. 

Gibson, J. W., & Hodgetts, R. M. (1986). Organizational communication: A managerial 
perspectiw. Orlando, FI Academic Press. 

Greenberg, S. (Ed.). (1991). Compufer supported cooperatiw workandgroupware. New York 
Academic Press. 

Harasim, L. M. (Ed.). (1990). Online education: Perspectiws on a new environment. New 
York Praeger. 

Hiemstra, G. (1982). Teleconferencing, concern for face, and organizational culture. In 
M. Burgoon (Ed.), Communication yearbook 6 (pp. 874-904). Beverly Hills, C A  Sage. 

Hiltz, S. R. Johnson, K., & Agle, G. (1978). Replicating Bales’problem solving experiments 
on I( computerized conference: A pilot study (Research Rep. No. 8). Newark New Jersey 
Institute of Technology, Computerized Conferencing and Communications Center. 

Hiltz, S. R., Johnson, K., & Turoff, M. (1986). Experiments in group decision making: 
Communication process and outcome in face-tc-face versus computerized confer- 
ences. Human Communication Research, 23,225-252. 

97-120. 

Hiltz, S. R., & Turoff, M. (1978). The network nation. Reading, MA: Addison-Wesley. 
Hobbs, J. R. (1980). Interactive discourse: Influence of social context. In N. K. Sondheimer 

(Ed.), The 18th annual meeting of the Association for Conipufafional Linguistics and 
parasession on topics in interactive discoutse: Proceeding of fhe conference (p. 65). Phila- 
delphia: University of Pennsylvania Press. 

Huberty, C. J., & Morris, J. D. (1989). Multivariate analysis versus multiple univariate 
analyses. Psychological Bulletin, 105,302-308. 

Keppel, G. (1982). Design and analysis: A resenrcher’s handbook (2nd ed.). Englewood 
Cliffs, NJ: Prentice-Hall. 

Kiesler, S., Siege], J. & McGuire, T. W. (1984). Social psychological aspects of computer- 
mediated communication. Anterican Psychologist, 39,1123-1134. 

Kiesler, S., Zubmw, D., Moses, A. M., & Geller, V. (1985). Affect in computer-mediated 
communication. Hunlan Computer Interaction, 2, 77-104. 

Kirkpatrick, D. (1992, March 23). Here comes the payoff from PCs. Forfune, pp. 93-102. 



86 HUMAN COMMUNICATION RESEARCH / September 1992 

Knapp, M. L. (1984). Interpersonal communication and human relationships. Boston: 
Allyn & Bacon. 

Knapp, M., Ellis, D., & Williams, B. (1980). Perceptions of communication behavior 
associated with relationship terms. Comniunication Monographs, 47,262-278. 

Lea, M. (1991). Rationalist assumptions in cross-media comparisons of computer- 
mediated communication. Behaviour 6 Information Technology, 10,153-172. 

Le Poire, B. A. (1989,November). 77ieroleofarousal in imnlediacy t~ilaoriesofconimuriication: 
Metatheoetical underpinningsand history of the construct of arousal. Paper presented at 
the annual meeting of the Speech Communication Association, San Francisco. 

Lord, R.G. (1985). Aninformation processing approach tosocialperceptions, leadership 
and behavioral measurement in organizations. In L. L. Cummings & B. M. Staw 
(Eds.), Research in organizational behavior (Vol. 7, pp. 87-128). Greenwich, CT: JAI. 

Marwell, G., & Ames, R. E. (1979). ExFeriments on the provision of public goods: I. 
Resources, interest, group size, and the freerider problem. American Journal of 
Sociology, 84, 133-1360, 

McGrath, J. (1984). Groups: Znteraction and performance. Englewood Cliffs, NJ: Prentice- 
Hall. 

Millar, F. E., & Rogers, L. E. (1976). A relational approach to interpersonal communica- 
tion. In G. R. Miller (Ed.), Explorations in interpersonal comniunication (pp. 87-104). 
Beverly Hills, CA: Sage. 

Naisbitt, J. (1982). Megatrends: Ten new directions transforming our lives. New York: 
Warner. 

Nass, C., & Mason, L. (1990). On the study of technology and task: A variablebased 
approach. In J. Fulk & C.Steinfield (Eds.), Organizations and coniinitnicafion technology 
(pp. 46-67). Newbury Park, CA: Sage. 

Newton, D. A., & Burgoon, J. K. (1989, November). Relational message interpretations of 
conversational involvement: Coniparing encoding and decoding perspectives. Paper pre- 
sented at the annual meeting of the Speech Communication Association, San 
Francisco. 

Putnam, L. L. (1986).Conflict in group decision-making. In R. Y. Hirokawa & M. S. Poole 
(Eds.), Conimunication and group decision-niaking (pp. 175-196). Beverly Hills, CA: 
Sage. 

Rafaeli, S. (1988). Interactivity: From new media to communication. In R. P. Hawkins, 
J. M. Wiemann, & S. Pingm (Eds.), Advancing communication science: Merging mass 
and interpmonal processes (pp. 110-134). Newbury Park, CA: Sage. 

Rapaport, M. (1991). Conipdtrr niediatru cotnniunications: Bulletin boards, conrputer con- 
ferencing, electronic nlail, information retrieval. New York Wiley. 

Rice, R. E. (1980). Computer conferencing. In B. Dervin & M. J. Voigt (Eds.), Progress in 
communication sciences (Vol. 7, pp. 215240). Norwood, NJ: Ablex. 

Rice, R. E. (1984). Mediated group communication. In R. E. Rice & Associates (Eds.), The 
new media: Communication, research, and teclirrology (pp. 129-156). Beverly Hills, CA: 
Sage. 

Rice, R. E., & Love, G. (1987). Electronic emotion: Sociwmotional content in a computer- 
mediated network. Comniunication Research, 14,85-108. 

Rockart, J. F., & &Long, D. W. (1988). Executive support systenrs: The enlergence of top 
management computer use. Homewood, I L  Dow Jones-Irwin. 

Rogers, L. E., & Farace, R. V. (1975). Analysis of relational communication in dyads: 
New measurement procedures. Human Communication Research, 1,222-239. 



Walther, Burgoon / RELATIONAL COMMUNICATION 87 

Rosenthal, R., & Rosnow, R. L. (1984). Essentials of behavioral research: Methods and data 
analysis. New York McGraw-Hill. 

Rosenthal, R., & Rosnow, R. L. (1985). Contrastanalysis: Focused comparisons in theanalysis 
of variance. New York Cambridge University Press. 

Sabatelli, R. M., Buck, R., & Kenny, D. A. (1986). Asocial relations analysis of nonverbal 
communication accuracy in married couples. Journal of Personality, 54,513-527. 

Salancick, G. R., & Pfeffer, J. (1977). An examination of need satisfaction models of job 
attitudes. Administrative Science Quarterly, 22,427456. 

Salancick, G. R. & Pfeffer, J. (1978). A social information approach to job attitudes and 
task design. Administrative Science Quarterly, 23,224-252. 

Sherblom, J. (1988). Direction, function, and signature in electronic mad. Journal Of 
Business Communication, 25,39-54. 

Shimanoff, S. B. (1988). Group interaction via communication rules. In R. S. Cathcart & 
L. A. Samover (Eds.), Small group communication rules: A reader (5th ed., pp. 50-64). 
Dubuque, IA: William C. Brown. 

Short, J., Williams, E., & Christie, 8. (1976). The social psychology of telecommunication. 
London: Wiley. 

Siege], J., Dubrovsky, V., Kiesler, S., & McGuire, T. W. (1986). Group processes in 
computer-mediated communication, Organizational behavior and human decision pro- 
cesses, 37,157-187. 

Smith, C. (1988). The educational value of computer-mediated communications. Media 
in Education and Development, 21,169-171. 

Sproull, L., & Kiesler, S. (1986). Reducing social context cues: Electronic mail in organ- 
izational communication. Management Science, 32,1492-1512. 

Steinfield, C. W. (1986). Computer-mediated communication in an organizational set- 
ting: Explaining task-related and socicemotional uses. In M. L. McLaughlin (Ed.), 
Communication yearbook 9 (pp. 777-804). Newbury Park, CA: Sage. 

Taylor, S. E., & Cmker, J. (1981). Schematic bases of social information procession. In 
E. T. Higgins, C. P. Herman, & M. P. Zanna (Eds.), Social cognition: The Ontario 
Symposium (Vol. 1, pp. 89-134). Hillsdale, NJ: Lawrence Erlbaum. 

Walther, J. B. (1992a). Impression development in computer-mediated interaction. Manuscript 
submitted for publication. 

Walther, J. B. (1992b). Interpersonal effects in computer-mediated interaction: A rela- 
tional perspective. Communication Research, 19,52-90. 

Walther, J. B. (1992~). A longitudinal experiment on relational tone in computer- 
mediated and face to face interaction. In J. F. Nunamaker & R. H. Sprague (Eds.), 
Proceedings of the Hawaii International Conference on Systeni Sciences 7992 (Vol. 4, 
pp. 220-231). Los Alamitos, CA: IEEE Computer Society Press. 

Walther, J. B. (1992d). Wllen mediated dyadic communication is not interpersonal. Paper 
presented at the annual meeting of the International Communication Association, 
Miami. 

Weisband, S. P. (1989). Discussion, advocacy, and computer-mediated communication ef- 
fects in group decision making. Unpublished doctoral dissertation, Carnegie Mellon 
University. 

Wiener, M., & Mehrabian, A. (1968). Language within language: Immediacy, a channel in 
verbal communication. New York: AppletonCentury-Crofts. 

Williams, F., Rice, R. E., & Rogers, E. M. (1 988). Research methods and the new media. New 
York: Free Press. 



88 HUMAN COMMUNICATION RESEARCH / September 1992 

Winer, B. J. (1971). Statistical principles in experimental design (2nd 4.). New York: 
McCraw-Hill. 

Wyer, R. S. (1980). The acquisition and use of social knowledge: Basic postulates and 
representative research. Personality and Social Psychology Bulletin, 6,55&573. 

Wyer, R. S., & Srull, T. K. (1980). The processing of social stimulus information: A 
conceptual integration. In R. Hastie, T. M. Ostrom, E. B. Ebbeson, R. S. Wyer, D. L. 
Hamilton, CD. E. Carlston (Eds.), Person n l e m q :  Thecagnitiwbasisofsocialpeic~tion 
(pp. 227-300). Hillsdale, NJ: Lawrence Erlbaum. 


