
 

Figure 1: MultiPresenter system in use. 
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INTRODUCTION 
Presentation software is ubiquitous.  Presentation tools such 
as Microsoft’s PowerPoint are used to show presentations 
in most business meetings and conferences.  While these 
tools are enormously popular, critics claim that they are 
speaker-oriented and not content- or audience-oriented.  
With electronic slides, presenters use a rapid, thin, 
sequential information style that bests suits static and linear 
content and may not be well suited to learning contexts [6].  
Computer-generated slides are also becoming ubiquitous in 
many classrooms at schools and higher education institutes, 
replacing traditional blackboards or whiteboards.  Yet, they 
are not necessarily the best visual tools to support learning 
where non-linear explanations and complex reasoning are 
needed.  Most studies have not found classes with slides to 
improve students' learning outcomes compared with other 
visual aids such as blackboards or overhead transparencies 
[5].   

The prominent method of electronic presentations, in 
business meetings or in classrooms, is one directional: a 
presenter presenting material, sharing a prepared view, 
while the audience listens.  In our initial work, we address 
this kind of interaction, focusing on how to better build 
presentation software to support learning.  In this setting, 
while the view of the screen is shared by all, the presenter 
retains full control, deciding at all times what will appear 
on the screen.  It therefore does not fully support 
collaborative co-located work but rather supports a one-to-
many co-located session.  In our current work, we are 
investigating ways to enhance the learning experience by 
enabling audience control of the shared view, thus 
transforming the presentation view controlled only by the 
presenter into a sharable view controlled by the entire 
audience. 

ONE DIRECTIONAL PRESENTATION TOOLS 
In prior work, we derived a framework aimed at 
understanding how to design presentation software that 
promotes learning [4].  In this study, we conducted 
observations to examine current practice of both electronic 
slides and more traditional visual aids such as whiteboards 
and blackboards, comparing presentations in both 
conference and classroom settings.  In contrast to electronic 
slides, instructors have been using blackboards as a visual 
aid in classrooms for over two centuries to present and 
explain complex ideas.  Many common practices with 

blackboard have been lost with the move to computer-
generated presentations.  A blackboard allows instructors to 
visually present ideas using a large surface that they 
dynamically control.  By comparing how instructors used 
both traditional and electronic visual aids we were able to 
build a framework to articulate the advantages of both old 
and new media. 

Our findings showed that when given a chance, instructors 
often refer back to previously written content.  This non-
linear presentation style helps students relate the current 
information with the previously taught one.  Instructors also 
often visually compare different concepts on the board.  
While these actions are easily done using a blackboard, 
current presentation software do not easily support this.  
Other findings emphasize the importance of supporting 
dynamic, spontaneous content, the important of instructors’ 
gestures when using the visual aid, and the importance of 
allowing gradual build-up of information that better 
supports different types of learning. 

Based on these findings, we developed MultiPresenter - a 
presentation system that uses multiple displays to address 
some of the limitations of current presentation software 
(Figure 1). While most slideware tools are presentation 
content authoring systems, MultiPresenter focuses on the 
actual practice of presentation.  It supports many common 
presentation practices over sequential slides.  It allows 
presenters to change the flow of a presentation, place 
persistent content on auxiliary screens for later reference, 



 

and interactively manipulate content and information during 
presentations.  Furthermore, MultiPresenter provides 
presenters with more control over how visual aids are used 
during a presentation.  For example, a presenter may decide 
to show two slides simultaneously for comparison, to have 
an important slide visibly persistent for a longer period of 
time, to show an overview slide alongside the regular 
stream of slides, or to construct meta-slides based on 
content from other slides.  MultiPresenter is currently being 
used in class by several instructors in our university. 

SHARABLE PRESENTATION SPACES 
Often in classrooms, there is a need for the students to 
approach the visual aid used by the instructor.  A student 
might want to visually show his or her ideas, to interact 
with the artefacts on the existing screen to ask a question, or 
to show an electronic document or electronic reference that 
is relevant to the class.  This kind of involvement of 
students in the lecture is part of what is called active 
learning.  Active learning refers to various techniques in 
which students do more than simply listen to a lecture, 
where less emphasis is placed on transmitting information 
and more on involving active student participation [1]. 
Learners engaged in active learning practices have shown to 
increase the degree to which they transfer their learning to 
new settings [2].   

As a way to promote active learning, we believe that 
enabling students to be actively able to control parts of the 
screen, and bring their own content to be viewed by all, can 
be very useful to class interaction.  Many students today 
bring computing devices such as a laptop, PDA or smart 
phone to class.  We can encourage students’ participation 
by allowing them to bring content, annotate and write on a 
shared controlled space.  Using the blackboard, a student 
who wishes to show his or her ideas, to visually ask a 
question, or to elaborate on the teacher’s visuals, needs to 
approach the board, write on it and go back to his or her 
place.  This takes time and stops the class flow; 
consequently it is very rare in today’s university teaching.  
With today’s technology, we can allow students to visually 
present ideas to the entire class by using their personal 
devices.  

There have been some projects enabling sharing and 
controlling of information on public displays [3], yet these 
projects do not focus on presentations or on the unique 
characteristics of a classroom setting. We are currently 
designing a system that will allow students to more actively 
participate in class by giving them partial control of the 
screen, providing students with the ability to add, change, 
or highlight existing content on the projected display.  
Some of the questions that we are currently addressing are 
how should we allow such an interaction? What kinds of 
access control should we build in order for such a system to 
work? What kinds of pedagogical patterns are best for such 
kinds of involvement?  

A presentation scenario, especially one given in a 
classroom, is not a symmetric situation.  The instructor 
should have control of what is presented on the screen, be 
able to close windows, remove users who misuse the 
system, and decide which data is allowed to be controlled 
and which restricted.  Furthermore, the user interface to 
control these actions should be intuitive so it will not add to 
the cognitive load of the instructor.   

Another design question needed to be addressed is how 
many students should be allowed to control the screen at 
one time.  Allowing only one audience member to control 
the screen at a given time, is simpler, and avoids many 
pitfall situations which multiple audience control can have.  
However, this mode is limited to direct interaction with 
whole class focus, like when an audience member asks a 
question, and is not suited for backchannel types of 
interaction.  Allowing multiple people in the audience to 
control the screen at once (each with their own pointer), 
may have resource sharing problems, and cause audience 
distraction if applied when the instructor is presenting, but 
different types of interactions like a question window 
during the talk, or special collaboration groups that can use 
the screen during assignments are then possible. 

CONCLUSION 
In our continuing investigation of enabling instructors and 
students to more effectively use presentation display spaces, 
we have begun to build tools that allow instructors to share 
and make better use of the large displays at the front of 
classrooms. We believe these efforts will allow students to 
better comprehend the presented material and to be more 
involved in the learning process allowing them to engage in 
active learning, ultimately promoting student’ learning. 
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