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ABSTRACT 
Most presentation systems are designed to present prepared 
material organized in a linear sequence of slides. While this 
is suitable for business communication, some situations 
such as teaching in school require more improvisational 
communication to facilitate learning and understanding. To 
address this issue, I chose school lectures as my research 
field and have developed dynamic presentation systems 
that support such improvisational communication. This 
should provide a way to cope with various uncertainties 
concerning presentations and make presentations more 
flexible. 
ACM Classification: H5.2 [Information interfaces and 
presentation]: User Interfaces. 

General terms: Design, Experimentation, Human Factors. 

Keywords: Presentations, PowerPoint, tablet PC, educa-
tion, predictive handwriting, speech recognition, handwrit-
ing recognition, multimodal interfaces, context-sharing. 

INTRODUCTION 
Computer-based presentation systems are very popular. 
The presenter can efficiently convey prepared information 
to the audience with beautiful visuals and text. In these 
systems, the editing and presentation are clearly separated. 
In editing, the user can add text and visuals, change se-
quence etc. The user organizes the information as a se-
quence of slides. During the presentation, the user navi-
gates through the sequence easily with successive clicks. 
Unfortunately, these tools are not flexible enough to allow 
improvisational changes during presentation such as chang-
ing the orders of the slides. These changes are usually dealt 
with by rapid-fire clicking of the “next” button to skip over 
sections of the presentation, or by a hand-waving discus-
sion of the topics without appropriate visuals. 
Such static presentations, or a presentation with a linear 
slide sequence of prepared material, are suitable for busi-
ness communication where the goal is to communicate as 
much information as possible in a limited amount of time. 

However, it is inadequate for teaching in schools. The goal 
is to teach students “how to think” or “understand the new 
concepts”. To do so, it is important to carefully guide the 
student's thinking with close interaction. While preparing 
materials in advance is also important, lectures should be 
much more improvisational (Figure 1). The teachers need 
to slow down and describe details when students are not 
following or when they show more interest. On the other 
hand, they need to skip through some part of the prepared 
material when it turned out to be inappropriate or uninter-
esting. 

 
Figure 1: Snapshot of School Lecture: School lec-
tures are often the combination of navigating pre-
pared materials and on-the-fly improvisational edit-
ing. 

To address this issue, my research program currently pro-
gresses along two supporting paths. One is to find a good 
balance between easy-to-use and flexibility for user inter-
faces during presentation time through a longitudinal study. 
The other is to make handwriting text entry more effective 
and facilitate improvisational communication.  

KOTODAMA SYSTEM [13] 
Classroom Presenter [2] and other systems such as [1, 8, 9] 
allow the user to annotate slides as presentations are given 
using a Tablet PC stylus. These annotations provide for ad-
hoc adaptation and interactivity during presentation time. 
Electric whiteboard systems such as [5, 6] can provide an 
extreme case of flexible presentations in which almost all 
the materials are written by a pen as they are given.  
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The above described tools can be used to give presenta-
tions with a certain degree of flexibility. My goal here is to 
develop a tailored presentation tool for school teachers that 
tolerates dynamic improvisations. Although Anderson [2] 
examined an actual usage of pen annotation functionality at 
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university lectures, few reported about how much degree of 
flexibility is actually required for presentations by real us-
ers. 
I have developed a dynamic presentation system, named 
“Kotodama,” that supports both such improvisational com-
munication and navigating prepared digital materials. It is a 
hybrid of a presentation system designed to navigate pre-
pared materials and an electronic whiteboard to enable 
digital writing. The user can freely write text and put 
visuals on a canvas and shows the result instantly to the 
audience. An important feature is that it does not separate 
editing and presenting. It uses an identical user interface 
for both. I provided the system to teachers in local schools 
and they used it in real classes to teach various materials 
for two years. 

 
Figure 2: Three Methods for Information Navigation: 
(A) Slide Sequence Method, (B) 1D Scrolling 
Method, (C) 2D Zoomable Surface Method. 

 
Figure 3: Properties of the Three Methods. 

I ran two studies using the system with the school teachers. 
The first study used a system that supports flexible editing 
and three basic navigation methods as shown in Figure 2, 3 
(slide sequence method, 1D Scrolling method, and 2D 
zoomable surface method) to assess the degree of flexibil-
ity they need when using prepared materials. The result 
shows that the teachers edit a lot and that various naviga-
tion methods are used according to individual needs. One 
important observation is that the balance between ease-of-
use and flexibility is important. I observed that some teach 
by the combining the slide sequence method and the 2D 
zoomable surface method to do “globally static, locally 
dynamic” traversal (Figure 4). This is a good strategy to 
keep a good balance between the easiness and flexibility: 
navigating the global flow should be easy, allowing local 
changes to be flexible. 

 
Figure 4: Navigation Model for Slide Sequence 
Method and 2D Zoomable Surface Method in Com-
bination: Multiple 2D zoomable surfaces are dis-
cretely connected. 

The second study is built upon the results from the first 
study. I designed a new navigation method named “Smart 
Slide” method (Figure 5). The user can freely draw on a 
zoomable 2D canvas and set a sequence of views in it as 
slides. During the presentation, the user can visit these 
views one by one with animated transitions and also can 
deviate from it with continuous scrolling and zooming.  
The idea of defining specific views in a field and navigat-
ing these views one by one is not new [3, 4, 7]. Our contri-
bution is that I integrate this feature to a pen-based presen-
tation system and investigated its use in real school lectures. 

 
Figure 5. Smart Slide Method: Initially, the user 
navigates the view using the same interface as the 
2D zoomable surface method. At a certain time of 
editing / presenting materials, the user can specify a 
view as a Smart Slide. The user can navigate be-
tween the registered Smart Slides easily, allowing 
straying off anytime. 

The results show that the teachers effectively used the 
mechanism. The dynamic creation of slides was supported 
by the participants in general. The participants agree that it 
is too constraining to decompose a presentation into pieces 
from the beginning and that Smart Slides enable more 
flexible thinking during preparation. As evidence of this, 
no participant registered and fixed a Smart Slide before 
starting to edit the content (Figure 6). Participant (a) first 
arranged the contents from the global view, repeatedly ex-
perimenting with many possibilities, then registered indi-
vidual views after everything was fixed. This kind of proc-
ess is difficult to support in the predefined slide sequences 
and Smart Slide effectively supports the flexible creation 
process. 
They also appreciated the ability to stray off from the pre-
defined path or to completely ignore them during presenta-
tion. Figure 6 shows that all the participants who had regis-
tered Smart Slides, except for participant (d), strayed off 
from the predefined Smart Slide sequence. The patterns of 
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the straying off were often “globally static, locally dy-
namic.” From this fact, we can infer that registering Smart 
Slides does not mean that all their materials are fixed, even 
if the users explicitly register them.  
Similar observations are available in the inner-slide level 
contents. Just as the first study indicated, this study also 
found a high ratio of as much as 71.4% of participants who 
dynamically modified or created the materials on-the-fly. 
This shows that setting a slide frame does not necessarily 
mean finalizing the content.  
We can infer that we should design tools to tolerate such 
uncertainty as well as to tolerate the dynamic feature that 
presentations have by nature. Even with the flexibility to 
set frames in editing, the tools should provide the full edit-
ing functionalities during presentation as long as the ma-
nipulation workload is reasonable. The combination of 
discrete slide traversal and continuous manual navigation 
in presentation can be one of the ways to achieve the goal. 

 
Figure 6. Working Patterns of the Participants in the 
Study: Rich diversity was observed. (The lengths of 
each bar do not correspond to the actual time 
spent.) 

SPEECH PEN [14] 
Writing is superior to just showing pre-authored slides in 
that the presentation becomes more flexible and more en-
gaging [12]. In addition it saves the time that would be 
required to prepare complete slides.   
One problem with writing is that it is tedious to write long 
texts by hand. It is reported that as much as 18% of lecture 
time is consumed by writing on the board [11]. Although it 
is not always desirable to reduce the time (e.g. it helps stu-
dents to follow the lecture), excessive writing may distract 
the writer and the audience.   
I propose predictive handwriting to reduce the burden of 
manual writing for the Japanese language. The system pre-
dicts possible next words based on speech recognition and 
handwriting recognition, and allows the user to choose a 
desired word or sentence from a list to reduce manual writ-
ing. Prediction has been frequently used in typed text entry, 
but I am not aware of a previous system that has incorpo-
rated prediction for handwriting. The biggest concern as to 
whether such a system will be effective is that users might 
not prefer predictive methods because of the cognitive 
overload required to choose the correct prediction. To 
counter this concern and justify our approach, I first per-

formed a user study that examines the user’s behavior in 
Japanese writing. The result shows that people prefer se-
lecting to writing in general and that selection is especially 
preferred for words consisting of many strokes.  

 
Figure 7: Overview of Speech Pen. The instructor 
says “Today’s topic is about recognition technol-
ogy,” and writes “Recognition technology” on a 
white board. 

Based on these observations, I developed a prototype sys-
tem called speech-pen to examine the possibilities of pre-
dictive writing. Figure 7 illustrates the basic concept of the 
system. This system helps the instructor’s manual writing – 
not the entry of typed texts – by suggesting possible further 
writing based on speech and handwriting recognition (Fig-
ure 7-3). If the instructor finds a correct prediction in the 
list, he can paste it on the board to save manual writing 
(Figure 7-4b, 5b). If not, he can simply ignore the predic-
tions and continue writing (Figure 7-4a). The system uses a 
customized font that mimics the instructor’s own handwrit-
ing to seamlessly integrate the manual writing and auto-
matically generated texts. 
In addition to supporting the instructor’s writing, the 
speech-pen system also supports the audience’s note-taking 
by providing similar predictions. The result of the instruc-
tor’s speech recognition is sent to each of the audience’s 
tablet PCs and used as a context to generate correct predic-
tions for note-taking. I call this “ambient context” sharing 
because it is a kind of context-sharing usually done in the 
background. 
A preliminary study shows the effectiveness of this system 
and the implications for further improvements. Figure 8 
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shows example writing obtained in the study. I added un-
derlines after the study to highlight texts added by the sys-
tem. I observed a wide diversity of natural-looking writing 
styles, which signifies a flexibility of our system not seen 
in other context sharing systems [1, 10]. 

 
Figure 8: Example Notes Obtained in the Study. 
The left note is by an instructor and the right note is 
by a student. A red underline indicates a place 
where a prediction was used. 

FUTURE WORK 
Up to now I have mainly focused on methodologies and 
tools for improvisational arranging and editing on present-
ing materials. This is one way to cope with the audience-
related uncertainty of presentations (i.e. we often can not 
prepare for all the possible interactions with the audience in 
advance) and make presentations more flexible. Beside this 
approach, I will study more about the other uncertainties 
and how to cope with them. For instance, many presenters 
are still suffering from the uncertainty in terms of hardware 
environments on stages (i.e. we often can not know hard-
ware environments for presentations in advance, such as 
lighting conditions, display environments, and pointing 
devices). I believe technologies can assist the presenters to 
adapt their preparations at their offices to actual situations 
automatically or with less effort. To cope with presenters' 
psychological uncertainty is also challenging. Even with 
sufficient preparations of materials, some presenters feel 
nervous on the stage. A Machine-assisted presentation 
training system and an on-the-fly feedback system to give 
ministrant information based on presenter's recent perform-
ance such as to suggest appropriate speed of the talk are 
also promising solution to make presentations more flexi-
ble.  

REFERENCES 
1. Abowd, G., D., Classroom 2000: An Experiment with 

the Instrumentation of a Living Educational Environ-
ment. IBM Systems Journal, Special issue on Pervasive 
Computing, 38, 4, pp. 508-530, 1999. 

2. Anderson, R., J., Hoyer, C., Wolfman, S., A., and 
Anderson, R., A Study of Digital Ink in Lecture Presen-
tation. In Proceedings of CHI’04, pp.567-574, 2004. 

3. Bederson, B., B., and Hollan, D., J., Pad++: A Zooming 
Graphical Interface for Exploring Alternate Interface 
Physics. In Proceedings of UIST'94, pp-17-26, 1994. 

4. Benford, S., Bederson, B., B., Akesson, K., Bayon, V., 
Druin, A., Hansson, P., Hourcade, J.P, Ingram, R., 
Neale, H., O'Malley, C., Simsarian, K.T, Stanton, D., 
Sundblad, Y. and Taxen, G., Designing Storytelling 
Technologies to Encourage Collaboration Between 
Young Children. In Proceedings of CHI’00, pp.556-563, 
2000. 

5. Elrod, S., Bruce, R., Gold, R., Goldberg, D., Halasz, F., 
Janssen, W., Lee, D., McCall, K. ,Pedersen, E., Pier, K., 
Tang, J., and Welch, B., Liveboard: A Large Interactive 
Display Supporting Group meetings, Presentations, and 
Remote Collaboration. In Proceedings of CHI’92, 
pp.599-607, 1992. 

6. Friedland, G., Knipping, L., Schulte, J. and Tapia, E., 
Teaching with an Intelligent Electric Chalkboard. ACM 
SIGMM Workshop on Effective Telepresence, pp.16-23, 
2004. 

7. Good, L., and Bederson, B., CounterPoint: Creating 
Jazzy Interactive Presentations. HCIL Tech Report 
#2001-03, University of Maryland, 2001. 

8. Kam, M., Wang, J., Iles, A., Tse, E., Chiu, J., Glaser, D., 
Tarshish, O., and Canny, J., Livenotes: A System for 
Cooperative and Augmented Note-Taking in Lectures. 
In Proceedings of CHI’05, pp.531-540, 2005. 

9. Microsoft Corporation. PowerPoint. Computer software. 
10. Davis et al., NotePals: Lightweight Note Sharing by the 

Group, for the Group. Proc. CHI’99, pp. 338-345, 1999. 
11. Iwata et al., A Study on the Participation Method of 

Distant Learners into the IT-supported Lecture Using an 
Interactive Electric Whiteboard. Transaction of Infor-
mation Processing Society of Japan, 2002, 119, pp.33-
40, 2002, in Japanese. 

12. Schilit et al., Beyond Paper: Supporting Active Reading 
with Free Form Digital Ink Annotations. Proc. CHI’98, 
pp.249-256, 1998. 

13. Kurihara et al., A Longitudinal Study on School Lec-
tures using a Presentation Tool with a Unified Interface 
for Editing and Presenting. Journal of Japan Society for 
Software Science and Technology, Computer Software, 
in printing, in Japanese. 

14. Kurihara et al., Speech Pen: Predictive Handwriting 
based on Ambient Multimodal Recognition. Proc. 
CHI'06, pp.851-860, 2006. 

 

 
34 UIST 2006 Adjunct Proceedings: Doctoral Symposium


	p31-kurihara.pdf
	ABSTRACT
	INTRODUCTION
	KOTODAMA SYSTEM [13]
	SPEECH PEN [14]
	FUTURE WORK
	REFERENCES




