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Abstract
In this work we describe Conversation Votes, a
visualization to create new backchannels in
conversation and augment collocated interaction. We
expand the idea of a social mirror, a reflection of
interaction, to incorporate direct user feedback in the
form of anonymous voting. By capturing user input, the
mirror becomes more demonstrative of context as
participants add their interpretation into the
visualization. The end result produces a visualization to
provide a more accurate reflection of interaction and
create flags of salient moments in conversation.
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Computer mediated communication has sought to
create evocative and meaningful experiences. The focus
of this work has been to connect remote individuals in a
way to work, laugh, or otherwise communicate
[1][2][3]. However, it has been argued that in order to
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make a remote connection as compelling as face to face
communication, we must create experiences or cues
that go beyond the cues of face to face communication
[4].

after the fact [8]. By not presenting the visualizations
during the conversation, Dimicco designed the
visualizations to be contemplated and examined more
thoroughly.

With this is mind, we have been examining augmented
collocated interaction by providing social mirrors to
familiar groups [5][6]. Finding that individuals can view
and meaningfully interpret visualizations at a glance
while participating in conversation, we are now opening
the visualization to allow for direct user feedback into
that visualization.

Our own work with the Conversation Clock provided an
uninterrupted view of interaction [5][6]. Providing a
persistent history of the conversation, the Conversation
Clock produced augmented visual cues of domination,
interruption, turn taking, mimicry, etc. Using this
visualization, participants reported being more aware of
conversational patterns and found the visualized history
revealed patterns that were otherwise undetected.

The visualization we now provide is no longer an
unbiased tool from which one can examine his or her
interaction; Conversation Votes incorporates the
interpretation of interaction and context to provide a
more accurate picture of how an individual is perceived
during conversation. Additionally, the context provided
by participants offers a simple mechanism to flag
important parts of conversation for archival or
reference.

Related Work
Dimicco has examined the effects of shared displays on
small group interaction. Small groups met to discuss
and solve problems posed by the investigators. During
the meeting, a histogram that depicted the amount of
contribution from each participant was displayed on
nearby walls. Contribution levels were labeled as overparticipating, participating, and under-participating.
Utilizing this snapshot of contribution participants found
themselves seeking to have a more balanced and equal
conversation [7]. Dimicco followed up this work by
developing a suite of conversation visualizations that
allowed participants to gain insight into their interaction

Research pursued with Visiphone sought to connect two
remote spaces by providing a visual connection to
augment the aural contribution. The Visiphone
displayed a constant depiction of the activity in each
space by monitoring the volume at each end and
combining them into a common visualization.
Conversational dominance was plainly indicated and the
Visiphone was recommended for marriage counseling.
Anonymous voting has been used on large scale to
determine the desires and feelings of a nation via polls
and elections. Anonymous moderation has also been
incorporated into online social spaces and forums.
Slashdot incorporates anonymous moderation to
highlight good or funny posts but hide trolls [9]. The
Slashdot system does not allow individuals to both post
and moderate in the same forum.

Conversation Votes
Conversation Votes extends the Conversation Clock to
allow explicit user feedback into the social mirror. Like
the prior work Conversation Votes provides a common
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Figure 1. The above image illustrates the Conversation Votes visualization. Current history is emphasized in the central
horizontal chain while historical interaction is shown and mirrored on each side. Speakers are identified by color while voting is
indicated by size and saturation of the bars and number of votes is shown with white dots on the end of the bar.

visualization for a group of participants having a
conversation (Figure 1). A visualization showing
contribution is projected centrally on a table to provide
augmented social cues similar to our previous work.
The visualization provides indication on dominance,
turn taking, mimicry, and other aspects to allow people
a third person evaluation of their own participation.

Participants in the conversation gain access to a direct
feedback into the system by way of voting. Each
participant has two buttons, allowing their binary
feedback to be shown in the visualization. Participants
can encourage or discourage the current speaker by
providing positive indications to continue or negative
feedback as a cue to yield the floor.

Conversation Votes expands the social mirror to reflect
not only the interaction captured by the audio input,
but to incorporate the participants knowledge of
context to characterize the worth and value of speech.

The Conversation Votes visualization consists of a
continuous indication of aural activity. This activity
simply indicates the current speaker by pre-assigned
color. Each sample is shown as a colored bar that is
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drawn at a standard size. By using his or her two
buttons, each listener can alter the representation of
the current speaker. Pressing the positive cue button
enlarges the speaker’s bar, showing a more greatly
appreciated contribution. Additionally, the colored filling
of the bar is brightened and made to stand out more.
Whereas a negative vote makes the speaker’s bar
shrink and fade away (Figure 2).

Figure 2. This picture shows the results of anonymous
voting. We see that so utterances are more respected
than others.

As each vote is added, a dot is used to indicate a vote
has been cast. As a listener is not forced to vote
regularly, the dots can be used as an indicator of
activity, contention, or reference point into the
conversation.

Anonymous Voting
Anonymous feedback provides an explicit backchannel
into conversation. A listener can provide cues to
influence the conversation and all those at the table
without interrupting the rhythm and flow of
conversation.

The anonymous nature of the voting mechanism
encourages participation from listeners who might not
join the conversation otherwise. Similar to online
forums, the social cost of entry is lowered due to
anonymity. However, the collocated nature of the
conversation ensures there is some measure of
accountability in the anonymous contribution.
The Conversation Votes system sits up to 4 individuals
in a single space around our table. A group of four
allows each person to be represented individually on
the table while still being anonymous while voting. This
size works well for familiar and friendly groups, but it
has been indicated that in situations that might include
confrontation, a greater degree of anonymity would be
desired. As the size of the group increases beyond 4,
individuals can become more anonymous in the
process; however, this raises issues in design and is
address in the future work section.
As we demonstrated with the Conversation Clock,
participants most engaged with the visualization are
the listeners and not the speakers [6]. The
Conversation Votes setup allows listeners a means to
participate less passively and to direct conversation,
while potentially providing the speaker with feedback to
evaluate his or her contribution in the moment.
We expect the positive vote to be much more utilized
than the negative vote. A positive vote indicates quality
discussion, an excellent point, or an important
reference point into the conversation. We expect the
negative vote to be much more justified or thought out
before use. Though anonymous, a negative vote can
potentially create tension at the table. The negative
vote might be used to indicate the conversation has
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been sidetracked or to provide an indication that the
conversation is excluding other participants. Unless a
conversation is extremely confrontational, or the
meaning of a negative vote is discussed and agreed
upon before hand, we expect less use of it. Without a
rationalized justification of use, the negative vote might
be seen as demeaning.

audio amplitude.

Setup

We chose lapel microphones for the quality of signal it
provides for our initial setup, but we are moving toward
a more integrated and cohesive design that would allow
participants to approach the table and immediately
begin interaction.

The Conversation Votes operational prototype is a
circular table in which each participant has an assigned
microphone. Each microphone runs through separate
audio channels before being received by the computer.
Each signal can be easily sampled for contribution and

Audio samples must be calibrated before utilization at
the table to account for different voices and
microphone placement. The representation of the
current speaker is assumed to be the loudest
contribution after calibration.

During conversation a participant can provide positive
or negative feedback via palm sized buttons (Figure 3).
These buttons are small enough to be held in the hand
and can easily be pressed discretely and anonymously.
The conversation setup ensures that anonymous
feedback can be provided, but it is not forced from or
required of the participants. The experience at the
voting table allows one to choose the appropriate level
of participation for the context.

Future Enhancements

Figure 3. Participants at the table hold discreet
palm sized buttons in order to register their vote
anonymously. One button indicates positive
feedback the other indicates negative feedback.

The Conversation Votes prototype allows for binary
feedback as a vote of agreement, value, and interest
versus disagreement, worthlessness, and boredom.
Ideally the feedback one can provide to the system
would be much more expressive. However, at this time,
we do not know where the balance between
expressiveness and distraction from the conversation
might lie.
Conversation Votes offers a social mirror for those
seated at the visualization. Though we are not
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recording conversations for archival, a future
enhancement of the system could be used to highlight
aural conversation for later reference. By examining the
visualization, one could determine where major points
in the conversation were made.
Our conversation is collocated, but all voters need not
be. We are interested in seeing how remote feedback
might be used and interpreted in collocated
conversation. For example, a public debate between
two or more political candidates provides an excellent
opportunity as the debaters do the bulk of speaking but
the audience, in the case of politics, cares about the
direction and content of the debate but have no real
voice.
As mentioned above, the prototyped system has
difficulty in scaling to accommodate larger groups. Four
colors can be easily distinguished but it becomes more
difficult to demonstrate individual contribution when
group sizes approach 7 or 8. We hope incorporate a
scheme that continuous to reveal patterns of the group
while still showing patterns of the individual, publicly in
the shared space of the table. One idea would be to
provide summary data of individuals on the table and
coloring the contributions in three colors: one color to
indicate speaker and two others to differentiate all
other contributions.
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