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ABSTRACT 
In this paper we describe the design process of 
MeetingGraffiti, a tool for effective notetaking during team 
meetings. Team meetings are a central part of any 
collaborative and cooperative work scenario. Many people 
come together and discuss the key issues. Such team 
meetings generate a lot of information and data of relevance 
for the attendees. Often, such meetings decide the course of 
work at a workplace. However, we noticed that not many 
tools exist to support a collocated team meeting. Meeting 
attendees usually make do with the tools available to them 
that might result in a certain loss of richness of knowledge 
enhancement during the meeting. Many a times, a part of 
this knowledge is also converted into tacit knowledge that 
might not be desirable on a big scale level. 
MeetingGraffiti tries to address these issues by making 
communication and creative note taking during the meeting 
easier and more manageable. MeetingGraffiti also takes 
into account individual behavior beside group dynamics 
when it comes to team meetings. 

Author Keywords 
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team meetings, ubiquitous computing 

ACM Classification Keywords 
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Miscellaneous.  

1. INTRODUCTION 
Collocated team meetings are an integral part of many 
workplaces [4], and these meetings are often conducted 
with the use of presentation software, such as PowerPoint 
or Keynote. This software enables the presenter to 
efficiently organize his thoughts before the meeting and to 
present them in a visible format to his audience. 
However, though the speaker feels organized, the audience 
may not be able to fully appreciate all the information being 
presented. Between reading the projected presentation, 
listening to the speaker, maintaining eye contact with other 
group members, and taking notes, audience members must 

divide their attention between many tasks. Our observations 
of an actual business meeting revealed that one reason 
group members did not take digital notes was that the 
laptop screen was seen as a barrier between the notetaker 
and the other participants.  
To address this issue, the MeetingGraffiti concept aims to 
make the presentation more accessible to each individual 
participating in the meeting. MeetingGraffiti allows group 
members to have a “personal” copy of the presentation on 
their device, make either public or private notes, and 
maintain necessary eye contact with other participants. 
Since MeetingGraffiti is a digital notepad device, notes can 
be transferred to a computer, reducing clutter on the 
employee’s desk as well as easier long-term storage. 
In this paper, we first recognize some background literature 
that led us to our design space in section 2.1. As primary 
research and observation were instrumental to this design, 
we outline this in section 2.2. Out low-fidelity prototype of 
the MeetingGraffiti device is described in section 3, and the 
results of prototype tests in section 4. Finally, we conclude 
with some implications for future work in section 5. 

2. BACKGROUND 

2.1 Related Literature 
A team meeting is a time in any group or corporation when 
more than one head combine to sort out, settle down and/or 
discuss issues pertaining to them. Team meetings require 
the cognitive input of all attendees. It is therefore important 
to harness and support thought structures of individuals and 
the group as whole. It is this thought structure that leads to 
the building of intellectual capital of the group or 
corporation which is the most important asset of any 
corporation [1]. 
This research was begun with the intention of examining 
tacit knowledge transfer in the workplaces as a lot of 
information is stored in the minds of employees on a 
subconscious level [2]. This information may result from 
daily work practices, work routines or patterns learned over 
time, serendipitous discoveries, discussions or meetings 
with fellow colleagues. The domain of tacit knowledge is, 
by its very nature, difficult to research. However, as noted 
in [1], tacit knowledge is one of a company’s most 
important assets, as it tends to be a starting point for 
creative and innovative thinking.  
[5] notes that it is possible for computers to support human 
creative thinking. However, human creative thinking is 
“multi-modal” and effective support must account for this. 
Typed text encompasses one mode of communication, but 
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especially in a meeting setting does not allow for 
sufficiently nuanced thought-sharing. [Landay] shows the 
importance of a more adaptive input method that allows for 
sketches as well as text. This is an important part of the 
MeetingGraffiti device and was originally suggested by our 
contextual inquiry as described below. 
[3] notes the importance of sharing notes after a meeting; 
the sharing and communication of notes allows access to an 
individual group member’s unique thoughts and processes, 
build upon them, and encourage the creative process.  
[5] also brings up the importance of recording thoughts for 
an individual’s own creative process. The process of 
recording thoughts allows an individual to recognize the 
structure of his thought space and hopefully see its 
strengths and limitations. Hence, we noticed that a design 
intervention supporting thought structures is required in the 
settings of team meetings, which tend to encompass both 
creative and cognitive processes. 

2.2 Primary Research 
Our main primary research was conducted in-situ at a 
Bloomington-based company—Solution Tree Ltd. We 
observed one of the re-branding meetings with four heads 
of departments and conducted a short interview afterwards. 

2.2.1 Setting 
The meeting was held in a casual setting in a small meeting 
room. Everyone was seated around the round table in the 
center of the room. The artifacts that they had used during 
the meeting included whiteboard, whiteboard markers, 
projector, laptop belonging to the presenter and notepads 
and pens for other attendees. The laptop was hooked up to 
the projector.  
Some other artifacts present in the room like 
videoconferencing equipment, cable, and a TV were not 
used during the meeting. 

2.2.2 Observation and Interview 
The re-branding meeting was held among four heads of 
departments. The meeting agenda was written on the 
whiteboard before the meeting started. The meeting started 
with a presentation by one attendee and ended with a 
discussion according to the agenda. However, the course of 
presentation was interrupted many times by several 
questions or topics raised by other attendees. The following 
are the important observations from the meeting: 
• Team members looked at the screen while speaker read 

from notes on his computer. 
• When speaker looked at other team members, they 

continued looking at screen, looking at the speaker only 
very briefly. 

• Speaker got a lot of cues about progress of meeting by 
head, hand, and body gestures/movements of his 
audience. 

• Speaker pointed to screen often to let audience know 
what he considered most relevant/interesting etc. 

• Other team members often scribbled in their notebooks 
while speaker was talking. 

• A team member got up to draw something on the board 
while others continued with their discussion. She later 
explained her diagram after resuming her seating place. 

• Attendees sitting close to the screen had pulled their 
chairs away from the table while looking at the screen. 

After the observation, a group interview was conducted 
with all team members who participated in the meeting. We 
asked them questions about the behaviors we observed 
during the meeting, as well as some other issues regarding 
communication before, during, and after the meeting. We 
also focused on their individual practices and preparation 
for team meetings. We investigated their choice of tools 
during a meeting. Specifically, we asked them about their 
usage of notepads. The team members were also prodded 
about intra-team behavior, social concerns in a team 
meeting environment, and expectations from each other. 
2.2.3 Insights 
Based on our observations from the meeting and interview, 
we generated several insights about the communication 
process and thought generation within the meeting setting. 
These insights guided and facilitated our design process. 
Following are the insights: 
• Attendees note things down because they found it 

interesting or want to discuss it more. 
• Attendees worry that they will forget what they were 

thinking about. 
• People use different mechanisms to add more richness to 

their notes. E.g. they write in different slants, use special 
symbols or graphics. Such practice holds a great hidden 
meaning for them. 

• Attendees generally proceed to store notes on computer 
after the meeting. 

• Half of team meetings have formal MoM (Minutes of 
Meeting) responsibility whereby an assigned attendee is 
responsible to mail the action items, decisions made 
during the meeting, open issues, agenda for future 
meetings etc. to all other attendees. These MoMs serve as 
memory tool and reference point at future date. 

• Some attendees do not read MoMs because they feel if 
they had found something interesting or relevant, they 
would have noted it down. 

• Some attendees like to read MoMs to confirm their 
accuracy. 

• Attendees shy away from using laptop at meetings. They 
feel using laptops at meeting would make others feel that 
they are not concentrating on the meeting and are 
engaged in their personal work. Attendees usually liked 
to use notepads because their intentions about meeting 
were made easier to read by fellow attendees. 
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Figure 1: Low-fidelity prototype of MeetingGraffiti 

3. PROTOTYPE 
Our primary research and literature review points out the 
need for a design intervention that could help address the 
needs and problems of a team meeting. Additionally, such a 
design concept should also be able to facilitate 
communication during the team meeting. Such a design 
concept should be able to track the thought process during 
the team meeting. This should make team meetings and 
intellectual capital generated within easier to manage 
effectively.  
The needs of individuals and the group as a whole both 
need to be recognized to facilitate communication during a 
team meeting. The primary question is how to record 
thoughts of an individual’s creative and reflective process 
and share this with other attendees without putting 
additional burden on attendees. 
Our final prototype, MeetingGraffiti, is an electronic pad 
(Figure 1) that is divided into public and private areas. The 
public area of MeetingGraffiti shows the presentation that is 
shared by the speaker with all. The attendees can also 
annotate the slide on display and write down or doodle their 
comments on the slide for everyone to see. In addition, 
attendees have the ability to denote a slide in the public area 
for future reference. The public area is common to all the 
MeetingGraffiti boards in the meeting. The private area is 
the lower part of the part of the board where an attendee can 
jot down his thoughts for further reflection or his own 
record. The private space allows an attendee to creatively 
think about the problem without the scrutiny of all. The 
content on private area of MeetingGraffiti is available and 
accessible to the user of that particular board only. 
Besides providing both public and private working space, 
MeetingGraffiti also provide following features: 
• Write/Doodle using fingers or stylus 
• Free form editing or content adding 
• A slider to adjust area of public and private area, any area 

can be enlarged or reduced as the need arise 
• Drag and drop comment from public area to private area 

or vice versa 
• Highlight content in public area or private area 

• Save the current page of public area for later reference 
• Edit or erase content  
• Synchronize personal notes i.e. transfer all notes in 

private area to one’s personal computer by push of a 
button 

• Easily bring out saved page for discussion at the 
appropriate time 

4. TESTING 
We tested the low fidelity prototype of the MeetingGraffiti 
in two rounds of iteration with three different participants 
for each iteration by employing Wizard of Oz technique. 
Users of the first prototype had several overriding 
observations and difficulties with the system that were 
addressed in the second iteration of the prototype. 

4.1 First Iteration 
In this section we present our observations from the 
usability test of the first prototype of MeetingGrafitti. 
All three participants who tested the first prototype rejected 
the highlighting tool, preferring just to underline, circle, or 
draw star symbols for points they wanted to emphasize in 
the public area. Instead of using the eraser tool as in an 
image-editing program (i.e. selecting eraser tool and 
rubbing it in on a specific area), participants chose to select 
an area by circling it and tapping the eraser tool to erase 
content in the indicated area.  
All participants perceived the boundary between the public 
and private area as impermeable. Participants were first 
asked to write a note in the private area, and then to share 
that note with the other attendees. With no exceptions, 
participants chose to rewrite the note in the public area. One 
limitation of this test is that users generally wrote short 
(one-word) notes for the task, so rewriting in the public area 
was not burdensome. In addition, instead of adjusting the 
boundary between public and private spaces by shifting the 
slider up and down, participants preferred a scroll option or 
to erase content to create more space in the private area. 
The first iteration of the slide-saving function for future 
reference was moderately unsuccessful. Most users ignored 
the file-folder icon in the public area; they chose instead to 
write the slide number in private area or draw a star on the 
slide in the public space. 
One participant developed an interesting action for creating 
more space in the private space. Instead of either erasing or 
scrolling, this user drew a circle around content she no 
longer needed, and used a multi-touch action to shrink the 
area. 

4.2 Second Iteration 
For the second iteration to the MeetingGraffiti prototype, 
we changed several aspects of the design based on the 
feedback of first usability test. Since none of the users 
perceived the boundary between public and private spaces 
to be permeable, we did not ask the second set of testers to 
make the private space bigger; the dimensions of each 
space were made set. Scrolling would be available if a user 
ran out of private space. Since all the first users had trouble 



 

with the file folder method of saving a slide for later 
discussion, we created a “Remember” button, also located 
in the bottom right hand corner of the public space. The file 
folder was still there, and users retrieved saved slides by 
tapping the file folder. Also, instead of expecting users to 
select the highlighting tool, we made the colored pen tool 
default for writing in both spaces. Because users found the 
“New Page” icon difficult to understand in the first 
iteration, we changed it in the second iteration to look more 
like a familiar MS Word icon. 
Most of these changes were well received by the second 
round of testers. The “Remember” button was much clearer, 
and all three testers understood its function immediately. 
They also understood that when they wanted to see the 
saved slide again, they needed to tap the file folder. This 
round of users still preferred to rewrite notes in the public 
space instead of moving them from the private space. While 
the first group of testers was very confused as to how to 
start a new page, the new, more familiar MS Word style 
“New” icon was instantly recognizable for second iteration 
testers. However, when asked to erase, these users also 
tended to cross out or circle the notes they no longer 
needed, then click erase.  

 
Figure 2: Usability Testing of MeetingGraffiti 

4.3 Persistent Problems 
One notable problem that we did not yet address is the 
placement of the buttons and icons on the left-hand side of 
the device. All of our testers were right-handed, so they 
held the prototype with their left hand, covering many of 
the options (Figure 2). Many users were actually surprised 
when we pointed out the color palette, for example. To 
accommodate all users, maybe palettes and icons should be 
moved either to the top or bottom of the device.  

5. CONCLUSIONS AND FUTURE WORK 
Observing a meeting first hand provided us with richer and 
more relevant data than interviewing people post-meeting 
would have. We discovered that there is indeed a need for a 

device or tool that can help people record their thoughts 
during the meeting. We also observed that meeting-related 
activities after the meeting need support. An informal 
discussion about the prototype with the people we observed 
revealed that such a tool would be a welcome change in the 
workplace. We aim to make MeetingGraffiti a tool that 
facilitates the pre-meeting, meeting, and post-meeting 
requirements of a team meeting.  
MeetingGraffiiti is also sheds more light on the process of 
knowledge generation. By bringing out the process of 
thought generation during team meeting, we also hope to 
make transfer of tacit knowledge at workplace easier.  
Currently, we are testing our low-fidelity prototype. We 
intend to use mobile devices and PDAs to test the feasibility 
of MeetingGraffiti next.  
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