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ABSTRACT 
More and more organizations are forming teams that are 
not co-located. These teams communicate via email, fax, 
telephone and audio conferences, and sometimes video. 
The question often arises whether the cost of video is 
worth it. Previous research has shown that video makes 
people more satisfied with the work, but it doesn’t help 
the quality of the work itself. There is one exception; 
negotiation tasks are measurably better with video. In this 
study, we show that the same effect holds for a more 
subtle form of negotiation, when people have to negotiate 
meaning in a conversation. We compared the 
performance and communication of people explaining a 
map route to each other. Half the pairs have video and 
audio connections, half only audio. Half of the pairs were 
native speakers of English; the other half were non-native 
speakers, those presumably who have to negotiate 
meaning more. The results showed that non-native 
speaker pairs did benefit from the video; native speakers 
did not. Detailed analysis of the conversational strategies 
showed that with video, the non-native speaker pairs 
spent proportionately more effort negotiating common 
ground. 

Keywords: Video-mediated communication, remote 
work, common ground, communication, negotiation 

1NTRODUCTlON 
As organizations become more global, co:workers and 
collaborators are no longer housed down the hall from 
each other. More and more often, people are remotely 
located. 
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Not only are collaborative interactions now crossing 
geographic boundaries, they also are crossing language 
and cultural boundaries. Traveling to meetings is 
expensive in both time and money, so companies have 
been turning to using audio and video conferencing 
systems. Since high-quality video-plus-audio connections 
are more costly than audio-only conferencing systems, the 
question arises as to the value of the video connection. 
Does it improve the quality of the work? How does it 
affect the communication process? 

Over twenty-five years of research, beginnin.g with the 
classic studies of Chapanis, has shown very little 
advantage of video over audio-only connections for 
remote communication. [3, 5, 6, 10, 12, 13, 14, 171. It is 
not surprising that if one is discussing a complex artifact, 
video helps [l 11. However, it is surprising that although 
people are more satisfied conversing by video than by 
audio only, video has been shown to add nothing to the 
outcome performance of people engaged in variety of 
different tasks. It seems that the only tasks for which 
video has been shown to add value are certain kinds of 
negotiation tasks [ 191, where presumably people benefit 
by being able to read important cues from each other’s 
faces and adjust their strategies accordingly. 

We believe that negotiation is more ubiquitous than 
commonly thought. Everyday conversations regularly 
involve negotiation of meaning, especially when two 
people do not have similar backgrounds or experiences 
[7]. The mutual understanding and beliefs that arise from 
similar backgrounds and experiences is referred to as 
common ground [S]. Because achieving common ground 
involves numerous mini-negotiations, we expect achieve- 
ment of common ground will be more sucmss$d when 
the two people can see each other [7]. This success may 
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account for the consistent result that people are more 
satisfied with remote conversations when they have 
video. 

In this paper we explore the role of video in the 
negotiation of meaning in conversation. Although these 
negotiations go on in everyday conversations between 
friends and colleagues, they are not nearly as frequent nor 
potentially as important as in conversations between 
strangers. These negotiations are even more likely to 
appear between people who are not only culturally 
dissimilar, but do not share the same native language 
[20]. Detailed analysis of the content of conversations in 
the Varonis and Gass study showed that this negotiation 
serves to clarify information rather than to correct it. 
Although negotiations are essential for successful 
communication when people do not share common 
ground, they may also disrupt the flow of conversation 
and might be thought of as side episodes to the main 
conversational thread. The more clarification needed, the 
less efficient the overall communication. 

Examination of the details of conversations over various 
communication media show that even though 
performance is often no different, conversational 
structures differ when conversants are using video in 
addition to audio. Participants verbally check each others’ 
understanding more when they have just audio compared 
to audio plus video [ 91. 

We hypothesized, based on the results in the literature to 
date, that video would not affect the performance of pairs 
who have greater common ground, here defined as those 
who share a common language and culture. For those 
people who do not share a native language and culture, 
however, we expected that video would improve their 
performance and satisfaction as well as change the 
structure of their conversations. This hypothesis is 
supported by psychological literature that shows that 
when there is significant processing difficulty, people 
supplement audition with vision [ 181. 

We expected further that video would change the details 
of how common ground is negotiated. Specifically, we 
predicted that pairs in the video condition would have 
fewer clarification questions (because their speech is 
more clearly understood), and need to check for mutual 
understanding less often (because the pairs will be able to 
visually monitor understanding). We expected these 
differences to be greater for those that are culturally 
dissimilar. Video allows for gestures, facial expressions, 
and head nods to enrich the communication between 
pairs. 

METHOD 
In this study, we compared the performance, subjective 
ratings of satisfaction, and communication patterns of 
thirty-eight pairs of students. We further varied the base 
level of common ground by having pairs be either native 
speakers of English (NS) or non-native speakers (NNS). 
The pairs sat in different rooms, simulating remote work 
situations, connected either by a high quality audio 
connection or by audio plus video with no delay. Each 
pair was to reproduce the path shown on the instructor’s 
map onto the follower’s map. A previous short paper [21] 
reported a preliminary analysis of the performance data; 
this paper adds the analysis of the conversational 
structure. 

Participants 
Thirty-eight pairs of students attending the University of 
Michigan participated in the study for pay. Twenty pairs 
were native English speakers (NS), and eighteen were 
non-native English speakers (NNS). For each non-native 
pair, the two native languages differed. They all 
conversed in English. None of the pairs knew each other 
prior to participating in the study. Pairs were assigned to 
media conditions randomly. 

To be considered a NNS in the study, one had to have a 
native language other than English and have lived in an 
English speaking country for less than four years. Most 
were enrolled in courses at the English Language Institute 
at the University of Michigan. On average, NNS pairs 
had been living in the United States 1.2 years and 
reported having studied English in their native country for 
10 years. Their average score on the Test of English as a 
Foreign Language (TOEFL) was 600.’ Pairs assigned to 
the video condition did not differ from those in the audio 
condition in any of these measures, nor did their partner’s 
ratings of their English proficiency, taken at the end of 
the session, differ across conditions. 

Task 
The fictional map task reported in [ 1, 41 was adopted for 
this study because it requires effective communication for 
good performance. This task reflects real life in that the 
task goals are shared, people have different information, 
and they must effectively share this information in order 
to accomplish their goals. In this task, one person was the 
instruction-giver (instructor) and the other was the 
instruction follower (follower). Each person received a 
copy of the map, but only the instructor’s map had the 
path drawn on it (See Figure 1). The follower’s task was 
to accurately draw the path on his or her own map based 
on the instructor’s directions. In order to make the task 

1 A score of 600 is a common threshold for acceptance of 
foreigners to US graduate schools. Possible scores range from 
200 to 680. 
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more difficult and encourage communication and
clarification, the two maps were similar, but not exactly
the same. Each set of maps contained items in common
(e.g., bicycle, boat, turtles in Figure l), items that were on
one map, but not the other (e.g., blimp, footsteps in
Figure 1) and items that were in the same location on both
maps, but not the same items (e.g., palm tree, oak tree in
Figure 1). Each pair worked on four maps of
approximately equal perceived difficulty, as measured by

post-experimental questionnaire.
Furthermore, overall performance on each map was the
same. However, there was a difference with respect to
map order, with the first map being the hardest.
(F(3,93)=3.06,  p<.05).

Setting and Procedure
Pairs worked in different rooms connected with a full-
duplex audio connection or audio plus high fidelity video.
Both audio and video had no delay.’ The video was an
analog connection between a camera and a monitor in the
adjacent room. In the video condition, the face,
shoulders, and hand gestures of the remote participant
were visible. Both participants could see each other.

In order for the pair to become familiar with the
communication mode, pairs participated in a short
interactive task prior to the map task. Before commencing
with the set of map tasks, the participants were told that:
1) each person’s map would have the same starting point
on it, 2) only the instructor’s map would have the entire
route and end point marked, 3) there were some
differences in landmarks between the two maps, 4) the
instructor’s task was to communicate the direction of the
route as accurately as possible to the follower so that he
or she could draw the route on his or her map, and 5) they
could use any strategy they wished in order to accomplish

the task with the exception of holding the map up to the
camera (in the video condition). Each pair worked on four
maps, counterbalanced for order across all ‘conditions.
Participants switched roles of instructor and follower in
an ABBA format. The pairs were not given any feedback
about their performance until after they had completed all
four maps.

Following the four maps, participants filled out a
questionnaire, described below.

Performance Score
We used a video tape of each session to calculate the time
to complete each map. The accuracy of the drawing of
the map was measured by the discrepancy between the
instructor’s and follower’s paths. This was calculated by

by which they deviated. Because the assumption of equal
variance was violated for the accuracy and time data, the
raw scores for each map were transformed using natural
logarithms. Both the time and quality data were
normalized across all subjects and added together to
produce a combined performance score. Combining these
two measures was possible because there was no evidence
of a speed/accuracy tradeoff (Pearson r = -.08, n.s.). Pairs
showed good or poor performance by either time,
accuracy, or both.

Communication Coding
Verbatim transcripts were made of the 152 discussions
associated with each of the map tasks (four maps for each
of 38 pairs). We coded each speaker turn as new
information, previously mentioned information being
clarified, discussion about how to approach the task, or
digression. The codes blended the scheme developed in
Conversational Games Analysis [3] and discussion
categories [16].  The list of categories is shown in Table
1.

Two independent raters categorized each utterance in
each speaker’s turn into the speech categories in Table 1.
The coding categories and these definitions were
developed iteratively on a subset of the data until
sufficient reliability could be achieved. The two raters
achieved an inter-rater reliability of Cohen’s Kappa=.77
for the final coding scheme. Each rater then coded half
of the transcripts for each condition.

Since the individual map sessions differed! in the total
elapsed time and the number of ideas spoken, we report
the communication analyses two ways: (1) the proportion
of spoken units that were each category and (2) the
number of units spoken in a category, normalized by time
on that task. The first adjusts for the likely differences in
rate at which NNS speak. The second counts  the
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Table 1. Categories and their definitions 
for the conversation analysis. 

Category Definition 

Instruction A new request for action or strategy to 
be done in the near future. “Do this.” 

Align/Check Explanations and statements that check 
the status of something, that does not 
call for action. “Are you here?’ 

Clarification Statements that clarify or restate 
information already presented. ‘So 
you have a beach umbrella, you say.” 

Answers Simple responses or agreements to 
clarification or align/check. “Yep.” 

Acknowledg- Simple utterances of receipt of 
ment information. “OK.” “Uh huh.” 
Meeting Statements that orchestrate the overall 
management activity, move things head, etc. “Let’s 

see now. ” “Now what.” 
Digression Statements not related to the task or 

progress, usually humor or side topics. 

proportion of individual things said, factoring out how 
many words each utterance required. 

Questionnaire 
At the end of the four map sessions, participants were 
given a 22-item questionnaire. They were asked to rate 
the communication process (e.g., its efficiency and how 
understandable it was), map difficulty, and for the 
appropriate conditions, the usefulness of the video and the 
English proficiency of one’s partner. 

RESULTS 

Performance 
We predicted that native speaker pairs would not benefit 
from the video channel, whereas the non-native pairs 
would. The results showed that on average, the pairs took 
about 12 minutes to complete each map, and deviated 
from the path on average approximately 36cm’. Overall, 
NS performed better than NNS (F(l,34)=16.48, pc.001, 
n*=.32). Native speaker and NNS pairs were affected by 
video differently as indicated by the significant 
interaction between communication media and pair type, 
shown in Table 2 (F(l,34)= 5.65, pc.05, $=.14). NS 
pairs did not differ significantly in the audio and video 
conditions (F(1) 18)=.56, n.s.), consistent with past 
research. However, the difference between audio and 
video for the NNS pairs was significant, F( 1,16)=6.07, p 
<.025), with NNS pairs performing better with video. In 
fact, the NNS with video were indistinguishable from the 
NS with video (F( 1,17)=2.34, ns.). 

Table 2. The raw scores of time and accuracy of the 
drawn path in four conditions, plus the combined 
normalized performance score. The higher the 

performance scores, the worse the performance (longer 
times and greater deviation). 

Audio Video 

Native 
Speakers 

Non-Native 
Speakers 

731 set 

f 

70lsec 
24.7 cm* 28.64 cm* 
-0.84 perf -0.52 perf 

875 set 

‘k 

640 set 
44.4 cm* 37.85 cm* 
1.44 perf - 0.06 perf 

J 

Table 3. Proportion of units spoken that 
occurred in each category. 

Category NS 
Audio 

Instruction .26’ 

NS 
Video 
.26 a 

NNS NNS 
Audio Video 
.20 b .22 b 

I I I I 

Acknowledg ( .24” ( .22” ( .19b ( .18b 
-ment 
Align/Check .19 .22 .20 .20 
Clarification .15 b .14b .24’ .24 a 
Answers .12b .llb .14” .14” 
Meeting .03 .03 .03 .03 
management 
Digression .02 .02 .Ol .Ol 

Table 4. Number of units in each category 
normalized by time in the task. 

Category NS NS NNS NNS 
Audio Video Audio Video 

Instruction 5.69 b 
Acknowledg 5.93 ’ 
-ment 

6.11” 4.53 c 5.90” 
6.05 a 4.11b 4.49 b 

Align/Check 4.94 b 5.63 a 4.44 b 5.21 a 
Clarification 3.55 b 3.73 b 5.23 ’ 6.31 a 
Answers 2.83 2.80 3.06 3.68 
Meeting 0.66 0.85 0.77 0.80 
management 
Digression 0.16 0.20 0.13 0.09 

Communication Analyses 
Total time in communication was the same for NS and 
NNS pairs across all conditions (F(l,34)=2.26, n.s.). The 
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total number of units spoken overall was 293 per map; 
again these were not different across the four conditions. 

Tables 3 and 4 show the details of the proportion and rate 
of units in each of the 7 categories for NS and NNS in 
both media conditions. Different superscripting indicates 
significant differences across conditions within a category 
(within a row). Most differences are single main effects, 
e.g. Clarifications being lower for NS than for NNS. 
Table 4’s Instruction category illustrates the one case 
where there are two main effects. 

Instructions are defined as the first offering of new 
information to the partner. Although we had no a priori 
hypotheses regarding instructions, we found that NS pairs 
had proportionately more instructions than NNS pairs 
(26% vs. 21%; F(1, 34)= 5.78, p < .05, n*=.14). For 
instructors, not only did the relative proportion of 
instructions differ, so did the rate. There was a main 
effect for both pair type (F(1,34)=12.39, pc.01, n*=.27) 
and communication medium (F(1,34) = 4.88, pc.05, 
q2=.13). On further analysis, it is only in the audio 
condition (F(1,17)=17.68, pc.005) and not the video 
condition (F( 1,17)=2.465, n.s.) that the NS instructed 
more than the NNS. The fewer instructions for the NNS 
in the audio condition may explain their poorer 
performance. In addition, instructors in the video 
condition instructed their partners more than their 
counterparts in the audio condition. The puzzle is why 
this is. Perhaps the instructor picks up confusion in the 
follower’s facial gestures and instructs in more detail to 
be clear. 

Acknowledgements 
Acknowledgments are simple auditory signals confirming 
receipt of information and often follow instructions. It 
stands to reason that more instructions would result in 
more acknowledgments, and indeed this was true. 
Consequently, as NS pairs instructed proportionately 
more, so did they acknowledge proportionately more than 
NNS pairs (F(1,34)=10.18, pc.005, n2=.23). The same 
results appeared in examining the rate (F (1,34)=8.82, 
pc.01, $=.21). 

Align and Check 
Alignments and checking statements are those initiated by 
either the instructor (Align) or follower (Check) to seek 
confirmation that the other is where they should be. It is a 
clear episode of seeking to establish or increase the 
common ground. Because the pairs were able to visually 
monitor understanding, we expected the need to check for 
mutual understanding to be less in the video condition. In 
contrast to this expectation, no differences between the 
proportion of aligning and checking were found between 

native and non-native speakers nor across media type. 
However, there was a clear increase in the rate of 
align/checks in the video condition for both NS and NNS 
pairs (F( 1,34)=4.14, p=.O5, $=. 11). 

Clarifications and Answers 
We predicted that pairs in the video condition would have 
fewer clarification questions because their speech would 
be more clearly understood. The results showed that the 
number of clarifications differed with respect to pair type. 
Overall, NNS pairs asked proportionately more 
clarification questions than their NS pairs (F(1,34)=58.68, 
pc.001, 77*=.61). We were expecting more clarification in 
the non-natives’ audio condition, but that was not the 
case. Answers were similarly proportionately higher in 
for NNS (F(1,34)=8.39, pc.01, n2=.19). 

lL4eeting management and digressions. 
Neither of these categories differed across conditions. 

Questionnaire responses 
Post-experiment questionnaire data provided some 
additional support for these results. NNS pairs in the 
video condition reported finding the video more useful 
than NS pairs (F(1,34)=4.53, pc.05). In addition, there 
were two significant interactions between pair type and 
communication medium: namely, self-reported ratings on 
the ability of pairs to communicate with each other in an 
efficient (F( 1,63)=7.301, p < .Ol), and an understandable 
manner (F(1,63)=4.92, p < .03). Oddly, NS pairs in the 
audio condition reported that the communication was 
more efficient and understandable than NS pairs in the 
video condition. In contrast, NNS pairs in the audio 
condition reported that the communication was less 
efficient and understandable than NNS pairs in the video. 
Furthermore, there was a marginally significant negative 
correlation between ratings of the partner’s English and 
the usefulness of the video (Pearson = -.39, p < .06). The 
correlation indicates that the more proficient one rated his 
or her partner’s English, the less useful th.ey rated the 
video. 

Although NS pairs perceived that their communication 
was more efficient in the audio condlition, their 
performance did not support this perception. NS pairs 
had the same performance whether they communicated 
by audio or video. NNS pairs, on the other hand, 
perceived their communication as more efficient and 
understandable in the video condition than NNS pairs in 
the audio condition, and this perception reflected their 
performance differences. 
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Summary of results

Consistent with past research, native speaker pairs showed
no performance difference in the presence of video.
However NNS pairs performed significantly better with
video. Overall, pairs did not differ in the amount of time
they communicated, independent of whether they were
native speakers or not and independent of whether they
spoke through audio only or audio plus video. Native
speaker pairs instructed in a larger proportion of their
communication than NNS pairs. Consequently, they also
spent proportionately more of their communication
acknowledging. This difference was most marked in the
NNS audio condition.

Overall NNS pairs spent proportionately more of their
time clarifying. The performance loss in NNS audio
seems to be associated with less instructing and checking
of their mutual understanding.

In the post-experimental questionnaire, NNS pairs rated
the video as more useful than NS pairs. Surprisingly, NS
pairs rated the audio condition as more efficient. The less
proficient a person rated his or her partner’s English, the
more video was valued.

DISCUSSION AND CONCLUSION

Video clearly helped the NNS pairs communicate. Their
performance was significantly better than with audio only,
and they preferred it. What might be a reason for that?
What are the NNS pairs doing with the video?

The analysis of their communication showed that the non-
native English speakers with video had a higher rate of
instructions and checked their mutual understanding more.
What is the video doing to help them here?

Video helps assess the state of understanding
Instructors may pick up signals about whether an
instruction is understood or not, by being able to see their
partner’s face. They could respond to a look of puzzlement
on the follower’s face and provide more detail, whereas
their counterparts in the audio condition would not be able
to adjust their instructions as easily. Video could also
reduce the need for side negotiations to clarify the
meaning of instructions. It could be the case that, in the
video condition, the detail in the instructions was provided
at an appropriate level for the partner and task. Another
possible response to a look of puzzlement from the
follower would be to check for understanding by checking
his or her current location. As a result there is less
confusion, less need for explicit repair, and common
ground is more easily negotiated.

Figure 2 illustrates this idea. The man on the right is the
instructor, and the woman on the left is the follower. He is
engaged in instructing, using his hands to describe the
shape of some object, and monitoring both her attention
(i.e., by whether she is looking at him) and her degree of
understanding. The woman on the left is paying attention
to the instructor through the video channel, and displays a
mild degree of puzzlement.

Without the visual feedback, non-native pairs might
engage in useless instruction, by continuing to the next
instruction when the follower is lost. This suggests that
when people with little common ground use audio, they
should check whether or not they are understood more
often, since the visual clues to this state are missing.

Video offers clarifying information through hand
gestures
There is another potential benefit to the video channel,
partly illustrated in Figure 2 as well. The video not only
provides a way to monitor understanding, it also provides
an additional way to communicate via gestures. Hand
gestures serve many roles in conversation from
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accompanying speech, to indicating speaker turns, to 
pointing to a common referent and finally being a 
substitute for speech (e.g., iconic). [2]. The former two 
types of gestures facilitate the flow of the conversation, 
while the latter two types contribute to the content of the 
conversation. 

We noted that NNS pairs often used iconic gestures. For 
example, in the map task NNS pairs were at times at a loss 
for how to describe particular objects or the path direction 
because they could not find the appropriate word (e.g., 
distinguishing between two types of trees or boats). They 
begin to draw in the air (e.g., fingers pointing up in the air 
to signify palm fronds, or fists representing lakeshore and 
the other hand drawing the path direction around the lake). 
This is another use of the “air board” [ 151. 

Interestingly, participants seemed unaware of the 
difficulties they experienced using audio-only. The 
limited channels may limit one’s ability to notice and 
identify errors in communication. For simple tasks, this 
difference may not be detected, but the present findings 
suggest that more for complex tasks, or when 
communication clarity is strained or the communication is 
difficult to understand, video provides a significant 
advantage in performance. 

Conclusions 
Video does matter, not only in formal negotiation tasks, 
but also in the more subtle and daily negotiations of 
meaning in ordinary conversations. We examined a 
situation in which meaning is negotiated frequently, in 
pairs whose proficiency in the language is low. Without 
video, they can exchange neither iconic gestures to help 
specify what they are talking about, nor facial expressions 
to signal attention and understanding. As a result, their 
performance suffers. However, when these pairs are 
provided with a video connection their performance 
improves to the point of being equal to those who have 
more basic common ground. They can gesture and attend, 
pick up signals of confusion right away and make repairs 
to their mutual understanding. Consequently, they achieve 
mutual understanding by more efficiently negotiating a 
shared meaning. 

These results have very important practical implications as 
more and more organizations demand that their employees 
serve on multiple teams where people are not co-located, 
do not share a common native language, and are not 
familiar with each other. Commonly, with budget 
restrictions, people find themselves unable to travel as 
much as they wish. They experience misunderstandings in 
conversations with remote colleagues because they share 
little common ground. These are the situations in which 

people will benefit most from video. It is for these 
situations that the investment in video-conferencing pays. 
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