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Abstract: Considerable research has found that adding audio to desktop conferencing 
improves problem-solving, but that there is no additional benefit from adding video This 
paper describes an experiment that supports these earlier findings, while suggesting that 
video may provide significant benefit when used in tasks involving speakers with different 
priorities and different linguistic capabilities The level of conflict in the experimental 
setting is consistent with that found in work settings, but is higher than that in most 
experimental situations Tasks involving a mix of native and non-native English speakers 
are not universal but may be increasingly common Thus, these findings provide 
encouragement to those working to improve videoconferencing technology 

Introduction 

Studies contrasting audio, audio with video, and face to face problem-solving date 
back at least to Chapanis, Ochsman, Parrish, & Weeks (1972), who found no 
benefit in adding high-quality video to audio. In reviewing the history of research 
into the use of video to support communication and distributed work, Egido 
(1988) wrote "videoconferencing has been commercially available for over two 
decades, and despite consistently brilliant market forecasts, to date it has failed 
except in limited niche markets... Results (of systematic research) generally point 
to the dubious value of adding a visual channel... performance does not improve 
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significantly... However, it can provide a sense of social presence and mutual 
knowledge (and) add to its desirability or appeal..." 

The years since the first studies have seen tremendous technological 
innovation, ingenious attacks on identified weaknesses in video systems, attention 
focused on behavioral and social considerations, and much-improved interfaces. 
Despite this work and dramatic price-performance improvements, desktop 
videoconferencing has yet to spread appreciably. Studies have continued to find 
marginal or non-existent advantages in adding video to audio in supporting 
distributed groups. Examples include Sellen (1992), and Olson, Olson & Meader 
(1995), whose very careful study concluded "the average judged quality of the 
groups supported by audio plus video was not significantly higher than that for 
groups supported by audio only," and Doerry (1996), whose dissertation 
concluded that what he had found "bodes ill for the current crop of 
technologically-mediated environments." In a recent review, Whittaker (1995) 
echoed Egido's earlier remarks: "Evaluations of videoconferencing systems show 
that previous work has overestimated the importance of video at the expense of 
audio." This has been true even though many experimental systems have been of 
high quality (including computer controlled analog, which eliminates bandwidth 
constraints). 

These reports and others do, however, include grounds for optimism. Video 
supports a sense of presence and mutual knowledge, which may be motivating, as 
reported by Egido (1988, quoted above) and Olson, Olson and Meader (1995) 
among others. Video can be useful for tasks in which the focus of the task (and 
the video) is on large objects (e.g., Magee, 1992). In addition, several research 
efforts have looked at video to provide opportunities for unplanned, informal 
contact (in contrast to substituting video for task-centered meetings), (e.g., Root, 
1988; Fish et al., 1990; Olson & Bly, 1991; Dourish & Bly, 1992; Buxton, 1992, 
Mantei et al., 1991; Tang & Rua, 1994). 

The experiment described below does not address this wide range of possible 
video use. This study focuses on the use of video to support distributed 
workgroups carrying out assigned tasks in concert, which remains a major 
concern. It was motivated as part of a RACE (Research and development on 
Advanced Communications in Europe) project to support concurrent engineering 
within the European automotive industry. 

Support for multinational efforts brings distributed work to the fore and raises 
unexplored issues. These issues are particularly pertinent considering the 
development of computer networked global communities, which are leading to an 
increase in international business partnerships. The participation by non-native 
speakers of the language being used could affect the use and usefulness of video. 
With reduced linguistic competence, nonverbal cues to meaning or intent may be 
sought. Nonverbal communication skills are culturally based (Argyle, 1969), so 
we cannot assume they will be useful in all such situations. However, cues may 
be more readily understood across cultures with relatively high levels of contact, 
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such as among Europeans. This study, although carried out in a laboratory, 
contrasts groups of native English speakers with groups of Europeans whose first 
language is not English (i.e., non-native English speakers), and groups that mix 
native English speakers with non-native speakers. (Because this work was 
motivated by research into the communication requirements of Europeans in the 
automotive industry, participants from countries outside Europe were excluded 
from this particular study.) 

Another issue addressed in this study is that of goal conflict or differing 
priorities within workgroups. In many laboratory situations, participants may 
generate and then promote or defend their ideas, but have less stake in the 
outcome than in many work situations. Laboratory studies of non-contentious 
tasks have generally shown no benefit of adding video to audio in problem 
solving (e.g., Weeks & Chapanis, 1976; Olson, Olson & Meader, 1995; Doerry, 
1996). Contention in work pairs was investigated by Weeks and Chapanis (1976), 
who found no differences in performance between audio and video 
communication media. However, contention could direct participants to 
nonverbal cues in situations involving more than two people, where group 
dynamics and social cues may be more variable. In my within-subjects study, a 
non-contentious design task is followed by a task in which group members were 
randomly assigned the roles of ergonomist (human factors engineer), accountant 
(with fiscal responsibility), and designer. The resulting level of contention, 
although typical of development projects, did affect the use of video, especially in 
the presence of language differences. The experiment, results and discussion are 
reported in the following sections. 

Experimental Method 

Design 

Table I identifies the three factors that were varied in the experiment. All tasks 
were completed by groups of 3 participants working in separate rooms with 
earphones and desktop conferencing software (Timbuktu). 


