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evolved with people interacting face-to-face. Like-
wise, face-to-face interaction is the key setting in
which children acquire language. Despite these ori-
gins, more and more communication now takes place
between people who are not copresent in the same
space at the same time, via technologies such as e-
mail, instant messaging, cell phones, voice mail, and
videoconferencing. How do people adjust when com-
munication is mediated? How is language processing
affected? And how is conversation shaped by the
medium in which it is conducted?

Consider this example: Early one morning, Calion
is typing an e-mail message to his wife Aisha, who will
soon be in her office in the English Department across
campus. If Calion wants Aisha to meet him later for a
bite to eat, he cannot simply say, “Meet me for Indian
after class.” Many things can go wrong. For instance,
Calion needs to be confident that Aisha can receive the
message (will she remember to plug her laptop into
the campus network?), will be attentive enough to
notice that a message has arrived (will she be too
busy meeting with undergraduates to check e-mail?),
will figure out what Calion intends (their common
ground will likely enable her to figure out what he
intends by “Indian” and “after class”), and is willing
and able to commit herself to the action he proposes
(or will she have a meeting or other commitment at the
time he’s proposing?). So after hitting the send key,
Calion must await evidence that Aisha has received,
understood, and committed to his invitation. For her
part, Aisha doesn’t simply read Calion’s message and
resolve to head out to the food court at the appropri-
ate time; she sends an e-mail reply that gives evidence
that she has received, understood, and accepted the
invitation. Or if she needs to negotiate or clarify the
plan, she may switch media and try to instant-message
him; this will work only if they can both attend to their
screens at the same time. If the expected e-mail re-
sponse is not forthcoming soon enough, Calion may
take the initiative to actively seek out evidence by
calling Aisha on her cell phone.

The point is that communication does not suc-
ceed automatically, just because two people speak
the same language, possess the same cognitive
architecture, and know the same things. Regardless

of the mode of communication, people jointly con-
struct meanings by engaging in an active process of
‘grounding’, or seeking and providing evidence
that they understand one another (Brennan, 1990,
2004; Clark and Brennan, 1991; Clark and Schaefer,
1989; Clark and Wilkes-Gibbs, 1986; Schober and
Clark, 1989). Contributions to conversations are co-
ordinated in two phases: a presentation phase and an
acceptance phase (Clark and Schaefer, 1989). As
Calion’s invitation illustrates, an utterance does not
count as an actual contribution to a conversation (nor
as part of the interlocutors’ common ground) until its
acceptance phase is complete. After (or depending on
the modality of communication, even while) one per-
son presents an utterance, the addressee provides evi-
dence of attention, understanding, and uptake. This
evidence may be implicit, in the form of continued eye
contact or a relevant next turn (as when an answer
follows a question), or explicit, in the form of a
rephrasing, a request for clarification, or a modifica-
tion of what came before (Clark and Schaefer, 1989).
Both speaker and addressee take responsibility for
seeking and providing evidence; often who takes the
initiative at any given moment depends on who can
do so more easily (Brennan, 1990). In this way, inter-
locutors in a collaborative task adjust their individual
effort in order to minimize the effort they expend
jointly, in order to reach a grounding criterion, or
degree of certainty that they understand one another
sufficiently well for current purposes (Clark and
Wilkes-Gibbs, 1986).

In the rest of this article, we will briefly present
some robust findings about mediated communication
and discuss them in the context of the grounding
framework. The grounding framework conceptua-
lizes mediated communication as a coordinated activ-
ity constrained by costs and affordances (Clark and
Brennan, 1991). This framework is compatible with
both experimental and descriptive findings about
communication (whether electronic or face-to-face)
and can be used to predict and explain how commu-
nication media shape language use.

Basic Findings About Mediated
Communication: Speech and Visual
Evidence

The richness associated with face-to-face conversa-
tion diminishes when communication goes electronic:
for instance, prosody is absent when text is the cur-
rency of exchange rather than speech; spontaneous
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facial expressions and gestures are lost when an inter-
locutor can’t be seen; and conversational turns grow
longer with voice mail or e-mail messages than with
media that support more fine-grained interaction,
such as electronic chat or telephone conversations.

Yet perhaps surprisingly, people are able to com-
municate quite clearly and easily over a wide variety
of media, including those with relatively low band-
width (e.g., text-based media); in fact, cognitive tasks
tend to be accomplished just as well over lower-band-
width media as face-to-face (for a comprehensive
review, see Whittaker, 2002). Despite the common
expectation that the more similar a medium is to
face-to-face communication, the better communica-
tion should be, study after study has failed to confirm
this ‘bandwidth hypothesis’ (Brennan, 1990, 1994;
Brennan and Lockridge, 2004; Karsenty, 1999;
Ohaeri, 1998; Whittaker, 2002). Clearly, more band-
width is not necessarily better. In fact, mediated com-
munication sometimes offers tangible advantages
over face-to-face conversation, especially when it is
of value to be able to edit utterances, review them, or
save them as a paper trail; when it is useful to broad-
cast them to many addressees at once; or when inter-
locutors’ schedules prevent them from attending to a
message at the same time.

Some studies have documented media-based differ-
ences in efficiency among task-oriented conver-
sations (higher efficiency is when the same task is
accomplished just as well in less time or with fewer
words). In comparisons of different configurations
of speech, handwriting, teletyping, and video, Cha-
panis and colleagues found early on that remote
communication is much less efficient without speech;
the only way to substantially improve a medium’s
efficiency is to add a voice channel (Chapanis
et al., 1972; Chapanis et al., 1977; Ochsman and
Chapanis, 1974). The ability to coordinate using
speech typically makes a task more efficient by a
factor of two or more.

Yet adding a video channel to a medium that al-
ready includes speech may do nothing to improve
either performance or efficiency (Chapanis et al.,
1972; Chapanis et al., 1977; Ochsman and Chapanis,
1974; Whittaker, 2002; Williams, 1977). Of course,
this depends on what visual information is transmit-
ted: For cognitive or physical tasks where the focus is
on the task activity, there are few if any benefits to
seeing a partner’s face (Fish et al., 1993; Gaver et al.,
1993; Whittaker, 1995, 2002), despite repeated
attempts by telephone companies and teleconferenc-
ing researchers to supply disembodied talking heads
along with people’s voices. (Seeing the face of a
remote interlocutor can, however, have effects
upon interpersonal social judgments, affiliation, or

adversarial situations involving negotiation; see
Whittaker, 2002 for a review). Visual information
other than faces, such as views of the objects or task
under discussion, can be very useful in task-directed
communication (Anderson et al., 2000; Brennan and
Lockridge, 2004; Clark and Krych, 2004; Kraut et al.,
2002; Whittaker, 1995, 2002). The impact of a par-
ticular kind of visual information can be explained by
the role it plays in grounding.

Consider the task of giving someone driving direc-
tions. This is easiest when both partners can see and
point at the same map. In one study of remote com-
munication (Brennan, 1990, 2004), two partners had
the same map displayed on their screens and could
speak freely to one another. One, the director, knew
the target location, and directed the other, a matcher,
to move his car icon to the target. Half the time the
director could see on her map where the matcher’s car
was, and half the time she could not (the situation
was asymmetrical; the matcher saw his own car icon
in both conditions). When directors had visual evi-
dence about matchers’ understanding, matchers quite
literally came to use icon motion to replace their turns
in the conversation. And directors could quickly tell
when matchers understood where the target location
was, so directors took responsibility for deciding
when it was time to move on to the next trial. In trials
without such evidence, directors waited for matchers
to tell them when they understood well enough to
move on. Trials with visual evidence also took less
than half as long as those without, because pairs
could ground in parallel; that is, while the director
presented a description, the partner conducted the
acceptance phase simultaneously by silently moving
his icon (see Figure 1). Without visual evidence (see
Figure 2), he had to give verbal evidence, speaking
after the director’s description, which made the gran-
ularity of interaction much larger.

Grounding in Mediated Communication

In mediated communication, interlocutors typically
inhabit different times and/or different places, so
some aspects of coordination can be more difficult
than in face-to-face conversation, particularly if peo-
ple are limited to a medium that does not facilitate
grounding or if techniques for grounding within the
medium are unknown. Table 1, adapted from Clark
and Brennan (1991), compares key affordances of
face-to-face conversation with those of four other
communication media.

Grounding in communication can be decomposed
into various sub-tasks bearing distinct costs (Clark
and Brennan, 1991; Brennan, 1998), with the idea
that people must adapt techniques for grounding to
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D: ok
now we're gonna go over to
M-Memarial Church?
and park right in

right there
that's *good.”
M: *that's* rude 350
to park in the church. 5 200
D: hheh heh g =0
£ 150 "right there"
a 100
Al 4
0
0 5 10 15 20 25 30
Time (seconds)
Figure 1 In this example, D can see M'’s icon, which provides

immediate visual evidence about how M understands D’s de-
scription. The exchange occurs as M moves his icon toward the
target location described by D. D takes the initiative to propose
that M has the right location using a deictic cue (‘‘right there”’)
after only 6 seconds. The graph shows the convergence of icon to
target over time, with the point at which the icon reaches the
target marked on the graph by an arrow.

5

you're in the upper M: *the road" is to the right of
far far upper right-hand corner of the car?
the screen it says Sea Street? D: put the road-put the car right on

M: *yah* the road and you'll overlap me
D: *way" at the top? M: ok
M: yeh [icon in correct location]
D: you're ggg
you're just a little bit on the road 8 250
and the S 200
corner of your car is touching A » 150
of Sea SR 4
but you're mostly off the road 0
the road is to your right 0 5 10 15 20 25 30
just a- touching “the car* Time (seconds)

Figure 2 Inthis example, D cannot see M’s icon and so ground-
ing depends on the verbal evidence of understanding sought by
D and provided by M. After the icon reaches the correct location
there follows a lengthy period of grounding before they reach
their grounding criteria and can conclude that they understand
one another.

the affordances and constraints of the current medi-
um in order to meet these costs. Sub-tasks that incur
grounding costs include getting a partner’s attention
in order to initiate communication (startup costs);
producing a presentation by speaking or typing or in
some other manner (production costs); timing the
placement of feedback (asynchrony costs) or of a
conversational turn (speaker-change costs); pointing,
demonstrating, or gesturing in order to refer or clarify
content (display costs); awaiting, reading, or listening
to a partner’s utterance (reception costs); monitor-
ing the partner’s focus of attention and, if the dialog
is task-oriented, any relevant activities or tangible

products that make up the task (monitoring costs),
preventing misunderstandings or repairing errors
caused by self or partner (repair costs), and maintain-
ing politeness (face-management costs) [based on
Clark and Brennan, 1991 and Brennan and Obhaeri,
1999]. Discussing a few of these costs will help show
how grounding shapes behavior.

Startup and monitoring costs are low for people
who are physically copresent because they can easily
monitor what a partner is doing, assess when the time
is right for an interruption, and initiate a conversation
by speaking to get the partner’s attention (for review
of physical proximity effects, see Kraut et al., 2002).
Startup is more costly for a video conference, since
participants must arrange to be present in appropri-
ately equipped facilities at the same time. Starting up
a telephone call is unpredictable on a landline, as
people are often away from such telephones; but
with proliferating cell phones, calls find addressees
regardless of their locations and so startup costs are
somewhat lower.

Production costs are typically higher for text than
for speech because most people find it harder to type
than to speak, so typed utterances tend to be shorter
than spoken utterances. In one study, people were
more likely to sacrifice politeness when typing than
when speaking when it took more words to frame a
polite utterance (e.g., inviting a partner’s input using
hedges), but not when it took the same number of
words to be polite (e.g., inviting the partner’s input
with questions); moreover, individuals with faster
typing speeds used more politeness devices per 100
words than those who typed slowly (Brennan and
Ohaeri, 1999). This finding demonstrates that people
who communicate remotely do not actually become
depersonalized or cease to care about politeness (as
some social psychological theories have suggested),
but that when they must struggle to meet production
costs they do this at the expense of something else,
such as face-management. It also illustrates that
grounding costs are not independent of one another;
often one cost must be traded off against another, and
such trade-offs are made differently in different
media.

As another example, consider repair costs: When
communication is cotemporal, such as with voice,
text-based chat, and instant messaging, the grain of
interaction is small, and turns tend to be shorter, less
formal, and more numerous than in larger-grained
text-based media (such as letters or e-mail). So any
errors or misunderstandings can be addressed quick-
ly, and repair costs are relatively low (more so for
speech than for text, since production costs are higher
for text).
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Table 1 Affordances of Communication Media

Media
Instant
Face- Video messaging or E-
Affordances of Media to-face  conference  Telephone  chat mail
(1) Physical co-presence: Participants share a physical environment, ++ 7 - - -
including a view of what each is doing and looking at.
(2) Visibility: One participant sees another, but not necessarily what the other ~ ++ + —— —— -
is doing or looking at.
(3) Audibility: One participant can hear another. ++ ++ ++ - -
(4) Cotemporality. Messages are received without delay (close to the time ++ 7 ++ ?? -
that they are produced and directed at addressees), permitting fine-
grained interactivity.
(5) Simultaneity: Participants can send and receive messages at the same ++ 7 ++ s -
time, allowing communication in parallel.
(6) Sequentiality: Participants take turns in an orderly fashion in a single ++ ++ ++ - -
conversation at a time; one turn’s relevance to another is signaled by
adjacency.
(7) Reviewability.: Messages do not fade over time. —— —— —— ++ ++
(8) Revisability. Messages can be revised before being sent. —— —— == ++ ++
“Present in a particular medium: ++; present to a limited extent: +; present in some systems: ??; absent: ——. Physical co-presence (1),

the hallmark of face-to-face communication, nearly always includes affordances (2) through (5).

Adapted from Clark & Brennan, 1991.

In closing, the grounding framework is a usefulvan-
tage point from which to view, understand, and
predict the effects of new media upon communica-
tion. The abundance and portability of new commu-
nication programs and devices (PDAs, added cell
phone functionality such as digital photography,
more extensive wireless networks, unobtrusive
methods for eye-tracking, multimedia Internet con-
tent, etc.) will continue to make it even easier for
mediaphiles to switch mid-conversation from one
medium to another, as in our opening example of
Calion’s e-mail invitation to Aisha. Recently the New
York Times chronicled a man and his BlackBerry (a
portable wireless device for e-mail and instant mes-
saging): “He once saw a romantic interest walk into a
bar and immediately called her on her cell phone. ‘I
saw her look at the phone and put me right to voice
mail,” he said, still indignant. But then he sent her a
BlackBerry message, which made her laugh and
prompted her to walk over and find him.” The ability
to spontaneously switch media within the same con-
versation enables increasingly flexible and innovative
techniques for grounding.

See also: Computer-mediated communication (00703);
Context and common ground (01088); Dialogue and Inter-
action (00792); E-mail, Internet, Chatroom talk, pragmat-
ics of (00377); Multimodal Interaction with computers
(04362); Pauses and Hesitations: A psycholinguistic ap-
proach (00796); Psycholinguistics: Overview (00788).
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