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ABSTRACT
In todays media-saturated world, students are consuming
media both actively and passively. To facilitate active in-
teraction with media, we address a specific kind of audio-
visual media interaction in which we call a hyper-drama.
We address hyper-drama interaction preferences across two
age groups: grades one to five and grades 6 to 9. These
hyper-drama interactions include a token on a horizontal
display versus mouse on a desktop display for story naviga-
tion, desktop display versus tablet display for scene viewing,
and virtual buttons versus speech for character interaction
and decision making within the hyper-drama. We conducted
a within-subjects pilot study to evaluate these interaction
techniques.

Categories and Subject Descriptors
K.3 [Computers and Education]: General; H.5.2 [User
Interfaces]: Input devices and strategies

General Terms
Human Factors, Experimentation

Keywords
Storytelling, Hyper-drama, Interaction Techniques

1. INTRODUCTION AND CONTEXT
That new generations of children are growing up in ever

increasing media saturation is more than an empty cliché
[26, 28, 27, 33, 24, 23, 30]. A recent survey, conducted by
the Kaiser Family Foundation [23], indicates that the chil-
dren ages 8-18 are spending an average of 6.5 hours per day
on various types of media, such as TV, movies, the internet,
music, and video games. With multitasking (watching TV
while chatting over the internet), children are exposed to
the equivalent of 8.5 hours of media content daily. “Across
the seven days of the week, that amount is the equivalent
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of a full-time job.” Of this, 4 hours and 26 minutes per
day are spent on activities in which the audio-visual me-
dia content is passively consumed, including watching TV,
DVDs and movies in cinema. In terms of exposure to the
interactive media activities, such as Internet surfing, online
chatting and playing video games, the duration is 1 hour and
51 minutes. Compared against a similar survey performed 5
years earlier [24], passive media maintained its domination
of children’s daily life, while interactive media exposure in-
creases dramatically (e.g. Computer usage increases from 27
minutes to 1 hour and 2 minutes). With the rapid progress
of online services this ‘passive-active ratio’ may change with
media consumption on the internet such as YouTube and
online movies.

Our core research explores end-user authoring of a form
of audio-visual media, in which we call hyper-drama, and its
ability to facilitate creative imagination. A hyper-drama is
a kind of hyper-narrative where each node of the narrative is
presented in the form of an animated dramatic scene. This
follows on the use of dramatic performance in education. For
example, drama has been used to structure powerful learning
contexts [9]. One might think that media exposure may have
a negative effect on imagination, arguing that audio-visual
presentation removes from the consumer the need to visual-
ize mentally. Gerrig and Prentice [11] showed, however, that
while children viewing audio-visual media may not have to
imagine how the specific scenes or characters appear, they
engage in imagination about the characters and the story as
a whole. In fact, it may be argued that the whole point of
sexual content in advertising is to engage product associa-
tion with sexual fantasy [29]. Other studies along the same
theme show mixed results concerning claims of imagination
reduction [31, 32]. Jenkins [15] shows, furthermore, that
new interactive, social, and communicative media that en-
gage children as participants rather than passive consumers
can have positive benefits in learning and literacy.

The engagement of children as active participants in me-
dia creation as opposed to passive consumers may, in fact,
be the solution to the question of how one might support
grounded imagination development in children. Two basic
tenets of constructivist thinking about learning are that the
learner has to be an active constructor of knowledge (as
opposed to a passive receiver), and that this construction
must draw its raw material from the prior experience of the
learner [10]. In this, both Piaget (to whom the origin of
constructivism is often credited) and Vygotsky would agree.

An important component of creative imagination involve-
ment is self-actualization and the self-expression that ac-
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companies it [5]. Hence to support creative authoring, a
means to present the resulting dramatic creations to the au-
thors’ peers is important. We research this self-expression
aspect by investigating age-related preferences in interaction
techniques for hyper-dramas. Our subjects were children be-
tween grades 1 to 9. Our hyper-drama model supports mul-
tiple audience members, each of whom may follow a different
character through a story graph.

In this paper, we investigate means of interacting with
these hyper-dramas and how these interaction methods af-
fect the process of creative imagination. The techniques that
we are investigating are token on a horizontal display versus
mouse on a desktop display for story navigation, desktop
display versus tablet display for scene viewing, and virtual
buttons versus speech for character interaction and decision
making. We conducted a within-subjects pilot study com-
paring eight different combinations of techniques for inter-
acting with a hyper-dramatic story. Our goals in this study
are:

• To provide empirical guidelines for interacting with ap-
plications that contain multi-threaded story-lines, such
as games

• To provide usage pros and cons for each interaction
technique

• To address the question of novelty versus familiar in-
terfaces and interactive convenience

STAGES, a hyper-drama storytelling system, is the testbed
on which we are using to evaluate these various interaction
techniques. While our study employs STAGES as a testbed,
our results are extensible across a broader set of applications
for active media interaction and storytelling. This includes
applications such as online games, where there tend to be
story-lines, plots, and other players with which the user in-
teracts.

2. STORY INTERACTION
There are many ways in which people can interact with

non-linear stories. These interactions include keyboard/mouse,
gesture, and tangible interaction. Facade is a storytelling
system that presents its’ story as a one-act play. Players in-
teract with Artificially Intelligent agents with keyboard and
mouse. The keyboard is used to talk to the agents and the
mouse is used to interact with objects [17]. Kidsroom is a
gesture-based storytelling system where children are physi-
cally able to move freely in the story space. Children navi-
gate the story by making different gestures in different places
of a play room, following the instructions of a virtual char-
acter [2]. Tangible Viewpoints is a tangible story interaction
system. In Tangible Viewpoints, children use physical pawns
to interact with the story. The pawns enable the children to
experience the story from different character viewpoints [18].
Tangible interaction was included in the STAGES system
because children can relate to physical object manipulation
at an early stage in life [6].

3. HYPER-DRAMA APPROACH

3.1 Drama
There is long history for drama being performed in theater

in the form of stage play and narrative dialogue. Dramatic

performance and authoring has been used widely in edu-
cation [4], and applied in such disparate areas as language
learning [16] and ethnic studies [25]. Storytelling in dramatic
form has been described as a technique for teaching [12, 13].
Robbins [22], for example, makes a compelling case of drama
as a teaching tool in the language arts, summarizing various
effective approaches for teaching and learning, and Edmis-
ton [9] shows how drama can be used to structure powerful
learning contexts. Bolton [3] further contrasts the vivid ex-
perience of drama as a concrete portrayal of abstract social
and ethical concepts against the ‘accrual of facts’ typical of
much of school instruction.

By employing drama as our medium of storytelling, we
hope to ground the creative activity of our students within
a larger cultural context. In our system, the students pro-
duce dramatic scripts that are performed by synthetic ani-
mated actors. The ‘stage set’ takes the form of a graphical
backdrop. The scripted dialogue is enunciated by the actors
using standard text-to-speech technology. This allows the
students to enact their dramatic scripts immediately and
as many times as they wish. The goal is to encourage fur-
ther engagement by the student authors in the dramatic cre-
ations. “Is the resulting scene as they imagined?” “Would
their characters actually say those words?” Our hypothe-
sis is that if the students begin to explore these broader
images beyond the specific dialogue they create, they will
have engaged more comprehensively in the world they are
constructing.

3.2 Hyper-Narrative
The hyper-narrative is the natural extension of hypertext

and media to narrative [8, 19, 20, 21]. As a departure from
the age-old linear story-line, hyper-narratives entertain mul-
tiple threaded stories in which the ‘reader’ participates in
story-line selection and their decisions determine the out-
come of the story. These stories are often presented solely
as written text or with text and pictures. They differ from
traditional linear stories in that hyper-narratives are written
with multiple possible story arcs or paths through a story
tree or graph. Hyper-narratives allow the ‘reader’ to experi-
ence these different narrative arcs as they navigate through
the graph or tree. This enables information to be presented
non-linearly, and gives the user control of the information
they see and the order in which they see it. Hence, hyper-
narratives permit the author to create virtual worlds full of
characters, places, and events that interact in time and space
as they would in the real world. This allows the reader to
explore this world, choosing their own paths to create their
own personal experiences [1]. Hyper-narratives also provide
implicit structure because it flows in a logical order. Hence,
they are able to communicate cause and effect by enabling
the reader to make decisions that affect the outcome of the
story.

3.3 Hyper-Dramas
In STAGES, the hyper-narrative is further extended to

hyper-drama where each node of the story tree is occupied by
a story fragment that may occur in one or more places. Each
place is presented in the form of a dramatic animation. This
differs from the static pictures and/or text found in hyper-
narratives. A hyper-drama is a multi-threaded story pre-
sented as dramatic performances (full of characters, places,
and events), where the story participant would choose their
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own path. Hyper-dramas may be related to interactive sto-
ries and Multiplayer Online Role-Playing Games (MORPGs).
Interactive stories are typically single-threaded stories, where
individual graphics or text may respond to mouse interac-
tion. Hyper-dramas differ from interactive stories in that
they do support branching by enabling the players to alter
the outcome of the story through the decisions that they
make. MORPGs enable players to have a shared virtual
game world. Such games typically employ game-play mech-
anisms to organize the way in which a player experiences
this world. For example, the World of Warcraft employs the
mechanism of quests and character selection as the organiz-
ing structure. The character constrains the kinds of actions
a player can perform in the game, and encounter animated
agents (known as AIs or non-player characters, NPCs) and
characters controlled by other players. The richness of the
gaming experience emerges from the complex interactions
with these various other characters as a player pursues her
specific quest. In this way, MORPGs differ from hyper-
narratives because there are no pre-defined narrative arcs,
and the game-player interactions is typically far more fine-
grained that in hyper-stories where the ‘reader’ may select
actions to navigate the story-tree only at pre-specified junc-
tures.

Our motivations for employing hyper-drama in our system
are threefold. First, hyper-dramas afford the construction of
more complex stories. The student is encouraged to think
not only of the story but also of the audience she is engag-
ing because the audience will have a role in determining the
path the story takes. Second, we want to exploit the stu-
dent’s familiarity with hyperlink structures (web surfing is
a part of the student’s life [23]). This is in accordance to
our hypothesis that such competence provides the student
‘something to say’ to her broader cultural world. Third, the
authoring of hyper-dramas makes explicit the hyper-graph
structures with which the students are familiar. We posit an
added benefit that the students will acquire deeper concepts
of algorithmic flow-of-control in the process of their creative
efforts.

3.4 Interaction Domain
Traditional ways to interact with such media (e.g. Hyper-

Narratives, Interactive Stories and MORPGs) are through
keyboard and mouse on a desktop computer. In our hyper-
drama, the interaction may be divided into two sub-spaces.
Each dramatic scene is presented on a ‘private’ display which
represents the individual participant’s experience of the story
arc. Multiple participants may experience different aspects
of the same narrative arc, for example, by following different
characters that may inhabit different places within a consis-
tent timeline (path through the story graph). The second
interactive space is a public one that provides context for
the unfolding drama, to avoid the problem of the partici-
pants being “lost in hyperspace” [7]. For example, the pub-
lic interactive space may display a contextualizing map that
situates all the characters spatially. This two-space repre-
sentation is similar to the separation between the contex-
tualizing map and the immediate interaction space in most
interactive games.

4. SYSTEM DESIGN RATIONAL

4.1 Hardware

Figure 1: STAGES System Overview

4.1.1 Horizontal Display
The drama gameboard containing the story map is dis-

played on an interactive horizontal display table. It acts
as a shared space between multiple users or ‘readers’ of the
STAGES System. A significant weakness of hyper-text sys-
tems is the lack of readily perceptible structure. Without
the aid of perceived structure, readers who are unfamiliar
with the concepts of the text may become overwhelmed and
find it difficult to maneuver through the links. This brings
forth confusion about where they are in the network [7].
The concomitant concern with hyper-narratives is that they
tend to result in disembodied presentation with respect to
place because context is easily lost. The story map is used
to ground the hyper-drama. Unlike hyper-text on the web,
which can result in a disembodied presentation with result
to place, the audience will always know their location within
the context of the story. It also alerts the audience of where
they should place their game token by surrounding the lo-
cation with a red square. The horizontal display contains a
30 inch Apple monitor embedded in a wooden coffee table.
This monitor was chosen because of its robust aluminum
frame, which does not require extra support when placed
inside of a table.

4.1.2 Tablet PC
A Tablet PC is used to display the dramatic scenes that

correspond to hyper-drama nodes. It is the private domain
for scene viewing. The portability and hand-held nature of
the tablet PCs enhance the perception that the player is in-
timately involved with the goings on in the scenes, and that
the story characters are interacting with them individually.
It also permits the player to move around the game-board
and view it without disengaging with the temporal events
presented in the scenes.
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4.1.3 Desktop Display
The desktop display along with the associated mouse and

keyboard are most familiar to users. It is for this reason
that we provide a means to interact with hyper-dramas us-
ing this technology. Sole desktop interaction would involve
two monitors, where one would be used for contextual nav-
igation, while the other is used for scene viewing. However,
one monitor could also be used in combination with the other
interaction devices.

4.2 Software

4.2.1 Speech Recognition
We used the Microsoft Speech SDK for speech recogni-

tion. In order for the system to distinguish between com-
mands and general conversation, users were required to say
the keyword, ‘select’ before saying the command. The pur-
pose was to stabilize the system by reducing false-positives.

4.2.2 Character Animation
Our system is implemented with XNA in CSharp. XNA

provides more flexibilities for integrating other interaction
features. By using Windows .NET framework and XNA
SDK, we integrate the game engine with text-to-speech,
speech recognition and socket networking. The story is sim-
ulated with 2D graphical interaction and is separated by sev-
eral fragments, each of which contains several scenes. Char-
acter actions are included in each scene.

By using XNA SDK, the 2D pictures are also easy to be
imported into the story simulation.

4.2.3 Tracking
Vision-based technology, ARToolkit [14] (Augmented Re-

ality Toolkit), is used to track the tokens on the game table.
ARToolkit uses a camera to track unique markers, which are
referred to as tokens. We chose to use ARToolkit because of
its’ portability and low cost.

4.3 Interaction Design
The audience can interact with the hyper-drama using a

game table, tangible interaction, a tablet PC, and/or desk-
top displays, which are displayed in Figure 1. We compare
each component against the standard desktop with mouse
with which students are typically familiar. In addition, we
investigate the use of speech for making story choices. When
interacting with the hyper-drama, the audience member first
places a tracked game-piece/mouse on the first location on
the story map (located on a horizontal display). This lo-
cation is marked with a red square. The scene associated
with that place appears on the tablet PC (in their hands)
and they are able to see the characters interact with each
other as well as with the audience. At some points in the
story, the audience will be able to provide input (via speech
or clicking a button). This input can determine the next
scene for the story. Once a decision is made, and outcomes
occur, a red square will mark the spot of the next scene.
This cycle continues until the end of the story. Since this
story is author-centric, this story can have as many paths as
the author creates.

5. USER STUDY
The pilot study involved fifteen participants, grade lev-

els 1-9. Eight participants were in grades 1-5 and seven

participants were in grades 6-9. Participants were asked
to view and interact with an age-appropriate, pre-written
story, using the STAGES System. We have two conditions
for dramatic scene interaction (desktop vs. tablet), two con-
ditions for contextual map interaction (tabletop with token
vs. desktop with mouse), and four conditions for story path
selection (speech with tablet, speech with desktop, button
and pen on tablet, and button and mouse on desktop), giv-
ing a total of eight conditions. We tested all eight possible
combinations. The order in which students used various con-
ditions was randomized. At the conclusion of each condition,
students were given a questionnaire to complete.

To evaluate the data, we split the students into two groups
by grade level and compared the results. Students in grades
1-5 are referred to as Group 1 and students in grades 6-9 are
referred to as Group 2. Each condition was evaluated based
on four major criteria: story enjoyment, ease of use, natu-
ralness of use, and fun. We used a five-point Likert scale
for each criteria. We also asked participants to discuss what
they like most and least about interacting with the story.
Since some younger students did not understand the con-
cept of the word ‘natural’, it was explained as their ability
to use the system without prior instruction (e.g. to figure
it out on their own). At the conclusion of the study, we
asked participants which interaction techniques they liked
the most in terms of story navigation, scene viewing, and
decision making. The following discusses our results.
Story Enjoyment: The average story rating was 4.57/5
points for Group 1 and 3.89/5 points for Group 2.
Ease of Use: Group 1 indicated the mouse, tablet, and
speech are easier to use, while Group 2 preferred mouse,
tablet, and button. Group 1 preferred to use the the mouse
over the token by 0.040 points (4.61 vs 4.57), while Group 2
preferred the same by 0.179 points (4.21 vs 4.04). Group 1
preferred to use the tablet over the desktop by 0.353 points
(4.76 vs 4.41), while Group 2 preferred the same by 0.179
points (4.21 vs 4.04). Group 1 preferred the speech over
the button by 0.201 points (4.69 vs 4.49), while Group 2
preferred button over speech by 0.107 points (4.18 vs 4.07).
Naturalness of Use: Group 1 indicated that mouse, desk-
top, and speech were more natural to use, while Group 2
preferred mouse, tablet, and button. Group 1 preferred to
use the mouse over the token by 0.281 points (4.41 vs 4.13),
while Group 2 preferred the same by 0.214 points (4.07 vs
3.86). Group 1 preferred to use the desktop over the tablet
by 0.094 points (4.31 vs 4.22), while Group 2 preferred to use
tablet over desktop by 0.286 points (4.11 vs 3.82). Group 1
preferred to use speech over button by 0.406 points (4.47 vs
4.06), while Group 2 preferred to use button over speech by
0.143 points (4.04 vs 3.89).
Fun: Group 1 indicated the token, tablet, and speech were
more fun to use, while Group 2 preferred mouse and tablet
with no preference towards button or speech. Group 1 pre-
ferred to use the token over the mouse by 0.085 points (4.87
vs 4.78), while Group 2 preferred to use the mouse over to-
ken by 0.286 points (4.21 vs 3.93). Group 1 preferred to use
the tablet over desktop by 0.103 points (4.88 vs 4.77), while
Group 2 preferred the same by 0.143 points (4.14 vs 4.00).
Group 1 preferred to use speech over button by 0.228 points
(4.94 vs 4.71), while Group 2 did not have a preference to-
wards button or speech (4.07).

Table 1 shows a set of correlations to determine, for ex-
ample, if the subjects evaluation of fun was related to the
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degree to which they liked the story.

Table 1: Correlations – Group1/Group2
Mouse use for story navigation on game-board

Ease of Use Naturalness Fun
Like 0.114/ 0.206 0.297/0.399 0.462/0.697

Ease of Use 1 0.419/0.305 0.450/0.333
Naturalness – 1 0.678/0.330
Token use for story navigation on game-board

Like 0.375/ 0.427 0.313/0.536 0.569/0.558
Ease of Use 1 0.518/0.652 0.773/0.565
Naturalness – 1 0.429/0.361
Desktop for drama viewing

Like 0.314/ 0.497 0.333/0.569 0.527/0.676
Ease of Use 1 0.743/0.574 0.761/0.438
Naturalness – 1 0.654/0.240
Tablet for drama viewing

Like 0.223/ 0.159 0.085/0.326 0.549/0.531
Ease of Use 1 0.419/0.305 0.365/0.544
Naturalness – 1 0.368/0.549
Button use for decision making in drama view

Like 0.332/ 0.434 0.541/0.649 0.661/0.615
Ease of Use 1 0.419/0.305 0.619/0.539
Naturalness – 1 0.678/0.546
Speech for decision making in drama view

Like -0.003/ 0.256 0.262/0.356 -0.089/0.597
Ease of Use 1 0.419/0.305 0.665/0.413
Naturalness – 1 -0.102/0.190

6. DISCUSSION
Our results show a difference in preference of interaction

techniques between children of different age groups. Group 1
preferred to use mouse (62.5%), desktop (62.5%), and speech
(75%). Some children reported that having to reach across
the horizontal table made token selection harder. The ma-
jority preferred the desktop for drama viewing although the
tablet was marginally more fun. This was because the tablet
was heavy for the young children, and most just placed it
on the table – making it a desktop with a smaller screen.
Some children said they preferred the desktop because the
screen was bigger. Speech was preferred for decision making
and was indicated to be more fun, easier, and more natural
to use than the button. Students like the idea of talking to
the computer and not having to physically click a button.

Group 2 preferred to use token (57.14%), tablet (57.14%),
and button (57.14%). They preferred token interaction al-
though they indicated that the mouse was marginally more
fun, easier to use, and more natural to use. A primary fac-
tor for choosing the token was that it was cool and reminded
them of an electronic board game. This indicates that Group
2 enjoyed moving their token but did not like it with the
combination of other interaction techniques. The tablet was
chosen by a the majority for drama viewing, which was con-
sistent with that fact that they indicated that the tablet was
fun, easy, and more natural to use than the desktop. The
primary reason for choosing the tablet was the fact that
it is portable. Button use was preferred for decision mak-
ing (buttons were judged marginally easier to use and more
natural). The button was chosen primarily because it was
more stable than the speech. Sometimes, speech would not
respond correctly to a student’s voice, of which Group 2 was
more sensitive.

As for the correlation analysis, we note that Group 1 had
a large variance for ‘liking the story’ because it contained
an argument/conflict that some did not like. However, they

judged ease-of-use and fun highly when using speech, hence
there was no correlation between liking the story with either
measure. Likewise they thought speech was uniformly fun
even with the variance in ‘naturalness’.

7. CONCLUSION/FUTURE WORK
This study shows that there is a difference in the pre-

ferred story interactions techniques amongst two distinct
age groups, grades 1 to 5 and grades 6 to 9. The results
of grades 1 to 5 indicate that they have fun using new and
unfamiliar technology but prefer not to adapt to change.
They are used to using a desktop computer and mouse and
most of them indicated that they talk all the time. They
seem to be so fascinated by familiarity that the glitches in
the speech recognition system did not have much of an af-
fect on this population. Since grades 6 to 9 are older, they
have had more technology exposure and are somewhat used
to adapting to different interaction techniques. They have
the ability to look past the ‘cool’ factor of the technology
and evaluate the total experience. In the future, we will in-
crease the significance of the token. For example, the token
will become a mechanism for making decisions rather than
solely an outcome of the decision itself. We will also like to
conduct a full study with an increase population of students.
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