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Abstract.  
Intercultural collaboration is often hampered by the manner in which teams 
communicate, or fail to communicate, their ideas, concerns, and feelings. Computer-
mediated communication and the virtual nature of collaboration tend to exacerbate 
those issues to problems of miscommunication, and conflict. Real-time feedback on 
individuals and their team’s verbal communication and nonverbal behavior have the 
potential to mitigate some of these problems by augmenting individuals’ and team’s 
awareness of their behavior during collaborative tasks. In our research, we explore 
how dynamic, real-time feedback on verbal communication and nonverbal behaviors 
can be used as a resource to enhance distributed, intercultural collaboration. 
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1. Introduction 

Distributed intercultural collaboration is characterized by persistent challenges that 
are traceable to the group processes such as different communication styles, and lack 
of mutual knowledge about others’ verbal and nonverbal behavior.  For example, 
awareness of who in a team is participating in discussions and in what ways is not 
immediately apparent in distributed settings, but having that information might help  
teams prevent misunderstandings and conflict.  Moreover, felt emotions, whether they 
are externalized in communication and/or in nonverbal behavior, might reflect 
positive reactions such as enthusiasm or negative reactions such as frustration. Lack 
of immediate cues about the remote collaborators’ reactions, facial expressions and 
body movements hinders the group’s ability to detect whether anybody is 
experiencing strong emotions at any given point in time. Awareness of the fact that a 
team member is reacting strongly to something can help the team respond to that 
person and take appropriate actions. Systems that provide more specific and 
informative feedback on real time verbal and nonverbal behaviors can help teams 
detect potential problems and take steps to prevent them. 

2. Real time Linguistic Feedback on Group Communication 

Conversation feedback systems provide real-time dynamic feedback on a team’s 
conversation inputs, such as numbers and types of utterances, with the goal of 
motivating participation in conversation, and, indirectly, improving team functioning. 
We have been examining the potential of providing real time, linguistic feedback on 
team communication using an adaptation of GroupMeter ([2],[6]) which is a 
visualization of the team’s conversation content that is generated automatically based 
on each team member’s phrases. It is updated dynamically as the team’s conversation 



unfolds during the task, and is displayed visually to all team members. Feedback is 
about the communication of affect and expression of preferences. We conducted a lab 
experiment, with American and Chinese participants (raised in China or Taiwan; 
competent in English) that collaborated in three dyadic configurations: American-
American (AA), American-Chinese (AC), Chinese-Chinese (CC). Each dyad 
completed two creative design tasks using a commercially available interior design 
software package and communicating over Instant Messaging (IM). In one task, 
participants received feedback via GroupMeter; in the other task no feedback was 
displayed. 

2.1   Preliminary Findings  

Communication of Preferences 
Group creativity depends to a large extent on consideration of diverse information, 
ideas, and other inputs that group members contribute. Those socialized in East-Asian 
cultures tend to value reflective listening and thinking-in-silence during group tasks 
rather than express their thinking [4]. Expression of opinions and ideas tends to be 
secondary to reflective listening. This often results in Chinese participants speaking 
less in group conversations, with members of Western cultures dominating the 
conversation. The ideas of Chinese members or those that are less outspoken may 
thus be overlooked or ignored. Feedback about preference expressions can mitigate 
this problem by promoting awareness of communication. Those dominating the 
conversation will be motivated to reduce their talking and open the conversational 
floor for less talkative members to express their preferences (e.g., “what do you 
think?”). Contrary to our hypothesis, participants seemed to decrease their expression 
of preferences in the second half of the feedback session.  That might be because of 
the nature of the task: expressing preferences about what the design should look like 
could reasonably have happened early in the session, with the second half of the 
session being devoted to the actual designing of the room.  
 
Affective Communication 
Because the nature of the task is cooperative and interdependent we expected both 
American and Chinese participants to be motivated to maintain an overall positive 
teamwork climate, using phrases that carry positive valence such as, “this [design 
option] is really nice,” “wow, this is great,” and “good job”. Feedback about 
positively-valenced expressions can further support this process. When provided with 
feedback about expression of positive words, we expected that those using fewer 
positive words would increase them in an attempt to maintain a positive climate. 
Consistent with our expectations, participants’ affective state became increasingly 
positive over the course of the feedback session. Chinese participants started with 
lower levels of positive affect words, but increased them in the second half of the 
session. American participants started with slightly higher positive affect words and 
increased them in the second half of that session. 

3.   Real time Feedback on Nonverbal Behavior  

While linguistic feedback can help teams becoming attentive to various aspects of 
their conversation, it is limited to verbal communication, and to behaviors that can be 
verbally expressed. Behaviors that are not readily conveyed verbally but contain 
information about a person’s level of engagement in a task and their implicit attitude 
toward their team members can be critical for distributed collaborations across 



cultures. Such information might include body movements indicating stress or 
boredom, the direction one is facing while talking to a team, and fluctuations in their 
tone of voice [5]. Feedback about those kinds of nonverbal behavior can help 
individuals and teams monitor their level of engagement with the task, and detect 
negative emotions, potential disinterest, boredom, and miscommunication before they 
become disruptive. Below we discuss work-in-progress about the role of nonverbal 
behavior feedback and its potential to promote interpersonal rapport and team 
functioning. 
 
Nonverbal Mirroring  
People from a collectivist background tend to have an interdependent sense of self 
that is, they perceive themselves in relation to others and tend to be attentive to 
relational signals of others’ behavior. This phenomenon has been referred to as 
“relational attunement” [8] and it becomes apparent in individuals’ nonverbal 
behavior through the practice of mirroring. Mirroring occurs when an individual 
adopts and seems to imitate the (nonverbal) behavior of their partner, interlocutor, or 
coworker during their interaction with them. That might include imitating the other 
person’s body movements,  facial expressions and direction of gaze (looking away 
when they look away), and tone of voice .That  functions as a signal of appreciation 
and liking, and helps build rapport among the person who is mirroring and the person 
being mirrored. In a series of studies, Pentland [6] has developed four dimensions of 
nonverbal behavior that can be detected in real-time with the help of sensors: stress, 
engagement with a task, mirroring others, and activity level. Sensors of nonverbal 
behavior such as body movements, gestures, pitch and tone of voice are captured by 
sensors embedded in badges, is dynamically updated at regular intervals, and is 
displayed in real time in a graphic representation. Individuals and/or groups can have 
that information available while engaged in collaborative tasks by wearing the 
badges. 
 In our research, we will examine whether the availability of dynamic, real-time 
feedback on the non-verbal behavior of collaborating partners can improve distributed 
cross-cultural teamwork. Drawing on past research that nonverbal behavior mirroring 
is a common cultural practice among people from a collectivist background [8], we 
expect that it will also benefit social interactions in cross-cultural teams. Feedback 
about whether one is noticeably mirroring their partner can help those from an 
individualist background to take extra steps to convey to their partner things such as 
rapport, appreciation and a positive attitude to the collaboration itself. That, we 
expect, will increase the chances that they will be perceived as trustworthy, competent 
on the task, and well-liked.  
 
4. Conclusion 
Real time feedback on team communication and nonverbal behavior has the potential 
to enhance distributed collaborations. Whether and how that potential is actualized for 
intercultural teamwork needs to be examined with further research. Culturally-
conditioned perceptions such as attributions cannot be eliminated by technology alone 
[3] much as cultural practices such as mirroring cannot be immediately adopted only 
by providing feedback about them. However, a combined approach of training 
participants in cultural self-awareness prior to collaborating, along with the use of 
real-time feedback to promote self- and team-awareness during collaboration, can 
promote heedful interactions and prevent misunderstandings before they escalate to 
collaboration problems.  
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