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"#$"%&"(")*+ Inspired by an earlier system called
“bottlogues,” the “genieBottles system presents a story that
is told by three genies that live in glass bottles” [14]. If one
bottle is opened, a genie delivers a monologue; if two or three
bottles are opened, the genies converse. The ability to open
or close bottles, which allows and disallows the genies’
speaking time, is presented as an implicit choice. These
actions result in a perceived ontological effect. A relatively
rare feature is that the user’s interactions and the tangibles
are diegetic, both existing within the storyworld. The system
was presented to an adult audience.

,-".1+012"3'+4"(()+5+6'&./ *Every Object Tells a Story [10]
is a narrative system designed for adults in which story
segments are embedded into physical objects. Five diegetic
tangible objects contain recordings of story segments. The
authors suggest that the user is “like a detective or an
archaeologist [who] reconstructs a series of events through
found artifacts and clues,” but the narrative does not actively
justify the user’s role. The user’s choices are implicitly
presented, and their role is external and exploratory. As the
authors note, the number of tangible objects dictates the
number of story segments, as well as how these segments are
presented.

45#1$1("+ 7$"89&$#Y+Tangible Viewpoints [14, 15] is a
system designed for adults in which users follow characters
and their relationships throughout a story. Tangible objects
represent characters, and when placed on the tabletop, the
system presents corresponding “story segments.” Users can
select a story segment, or arrange the tangibles together to
view story segments that contain overlapping characters. The
choices are implicitly presented, and users explore the story
from an external perspective by choosing which character(s)
to follow.

4"((45(" *ellTale [1] is a physical/digital toy for children to
create, edit, and share stories. Together, the tangibles
resemble a caterpillar, with a head and five body pieces; the
tangibles are metaphorical rather than diegetic. Children can
record 20-second story segments to each of the five body
pieces, and arrange these segments in any order, and can re-
record the audio segments at any time. The narrative choices
are presented implicitly and the user operates from an
external position. Once the story begins, users can
ontologically change the story at any time by creating new
content.

6"#4&/ *BenToy [20] is a tangible toy for children to control
the movement and the “emotions” of a virtual game
character. Six emotions and three types of movement are
mapped to gestures that are performed by manipulating a soft
doll. The doll is designed to be “neutral” to support the
variety of characters and a variety of emotions; it is not
diegetic. The gestures and corresponding emotions are
presented as implicit choices, necessary to move the plot
forward, not actually affecting the character’s emotional
state or an ontological change. The physical manipulation of
the doll suggests an external role for the user.
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6'&./:.$; *StoryGrid [19] is a tangible system that aims to
help high school students understand and interpret narratives.
There are six tangible tokens that are used to arrange,
organize and play back media content. The media content is
sourced or created by students or teachers and is projected on
a tabletop grid. Whether the story is original or remediated
by the users, the system necessitates a narrative position that
is external and exploratory, with implicit choices.

<,=>47*+ RENATI [4] presents a multi-viewpoint story
designed for adults. Lighting cues prompt users to place
tangible objects into an acrylic hand attached to a pedestal.
The action triggers a corresponding video from a monitor
atop an eight-foot tall mannequin. The physical design of the
system is inspired by the story material, but is not diegetic.
The authors note that the tangible objects will be diegetic in
a later version, and as it is a specific design consideration,
they are noted as such here. The user explores the story
content from an external position, without affecting
ontological change.+

47$"8)+451("+<@:*This paper presents a tabletop system
designed for adults inspired by traditional Role-Playing
Games (RPGs) [16]. Three users control tangibles that
represent characters, while a fourth user plays as the
“gamemaster.” The gamemaster is the storyteller, defining
characteristics of the in-game story components. The system
presents actions and choices implicitly, but within the rules
of an RPG these choices may be explicit narrative choices.
Similarly, it is the genre rather than the system that suggests
an internal narrative position with the ability to affect
ontological change. In this way it shares narrative design
qualities with tangible systems designed for children: the
system successfully offloads most of its storytelling and
story creation to its users.

>.3A$'5(")*Architales [17] is a tabletop system designed for
adults that remediates a multi-viewpoint documentary. Users
control tangible objects that represent characters, uncover
media content, or leave visual traces of a character’s
presence. Architales also features a tangible resembling a
wheel that can be rolled across the tabletop to change the
output of the tangible that leaves visual traces. The authors
claim that adding this element of chance briefly aligns the
user with the characters’ turns of fate. However, most of the
interactions position the user in an external, exploratory role.

B$#&@CDDKiroPuzzle [21] is a system for adults that is
designed to present a multi-viewpoint narrative. The
narrative is composed of digital or tangible “pieces” that
form a collage. There is no imposed distinction between the
digital or tangible story components, and all pieces are linked
to video, images, or audio. The media is classed by theme or
by association. The user uncovers these relationships
between the viewpoints from an external position, with
implicit choices and exploratory actions.

EAS$)9".$#!1+451("*The Whispering Table [28] is a narrative
installation for adults that consists of several interactive
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necessarily mutually exclusive. It is common for the
tangibles to act as physical metaphors for story components
(19 out of 21), particularly the characters (11 out of 19). In
about half the cases, the physical location of the tangibles
will have an effect on the story (12 out of 21), either in
relation to the system (6 out of 12) or in relation to other
tangibles (6 out of 12). Tangibles also function as metaphors
or tools for story construction (8 out of 21). In rare cases, the
tangibles function as diegetic objects (5 out of 21). The
diegetic, story-embedded objects are quite different from the
other tangibles, as their materiality directly communicates or
contributes to the narrative, focusing the user’s visual and
tactile attention on the tangible objects rather than diverting
it elsewhere.

Most of the tangible narrative systems position the user in an
external role (14 out of 21), and many of these are also
exploratory (9 out of 14), inviting users to discover or
uncover story components. Ryan [22] suggests that we can
conceptualize the external-exploratory narratives as
“puzzles” that the user must reconstruct, which can decrease
narrative immersion: “[JJust as the jig-saw puzzle
subordinates the image to the construction process,
external/exploratory interactivity deemphasizes the narrative
itself in favor of the game of its discovery.” The systems that
offer ontological change through interaction (9 out of 21) are
often those that benefit from the distinctly digital capabilities
of the system, with pre-defined outcomes for a set of offered
choices. In all but two cases, the user’s interaction choices
are not presented with the explicit sense that an ontological
change will occur. This is likely a design choice, as the
implicit narrative choices that result in ontological change
are often short, playful interactions.

Gaps and Tangible Narrative Anomalies

The common characteristics among tangible narratives
suggest gaps in the types of stories that are designed for these
systems. These gaps are sometimes made clearer by a single
case with anomalous characteristics. It is possible that
addressing these gaps might require new systems to support
new stories; the anomalous examples prove that it is feasible
with current technologies.

Examining the intended audiences of tangible narratives
reveals that systems designed for adults are not clear about
how their design suits their demographic, and have no
designated age range for the participants. This is also true for
the single case designed for teenagers. In our sample, we
were not able to find any tangible narrative system designed
specifically for the elderly. Rather than the demographic, the
system design seems to be mapped to a particular location,
usually educational settings or public settings. The
narrative’s length is then mapped to that setting: public and
educational settings seem to prefer short narratives. These
aspects indicate that few tangible narratives are designed for
private settings with longer narratives. The intended
audience also seems to lead to assumptions about the types
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of tangible narrative; for example, it is unclear why there are
so few story creation tangible narratives for adults.

Diegetic tangibles present a compelling alternative to
tangibles as metaphorical objects or as input devices. The
clearest example of a narrative that successfully offloads
narrative content onto its tangibles is perhaps the Reading
Glove. Tanenbaum et al. [26] were inspired by the notion that
a physical object could bridge the gap between the world of
the story and the world of the user. The physical
characteristics of the objects carry narrative meaning that the
user interprets visually and through tangible interaction. In
the Reading Glove, the objects are evocative artifacts pulled
directly from the storyworld. The three other interaction
roles described by Ryan could be used for diegetic systems
like the Reading Glove, particularly narratives in which users
are internal participants.

The user’s choices within the narrative suggest another gap.
Tangible narratives with internal roles and the ability to
affect ontological change are rare (4 out of 21), and it seems
especially rare for these narratives to offer choices with clear
consequences. UTO is one of two systems that offer explicit
choices, and the only system to make note of it. UTO is a
prototype, only providing one example of choice that
explicitly foreshadows ontological change. As a character in
the narrative, the user must decide to let another character
live or die. The interactions are diegetic, and the choice was
designed as an embodied, “prolonged emotional decision.”
The stakes are high in this particular example, but do not
have to be. There are many ways to affect ontological
change. The choices that will clearly lead to ontological
change allow wusers to develop not only a personal
relationship to the unfolding story, but also personal
responsibility.

Limitations and Future Work

The preliminary framework presented in this paper is limited
in a number of ways. We narrowed the scope of this paper to
deal with storytelling systems that use interactive tangible
objects. There are many other interactive stories that were
not included because they lacked tangible objects. We found
many examples of these within the human-computer
interaction research community, as well as in performance
art and in pervasive, augmented reality games. As we noted
earlier, stories with strictly embodied interactions, for
example, seem to form an entirely different storytelling
medium, requiring a different set of design considerations,
and exhibiting a different set of design constraints. We
suggest that the systems discussed in this paper have similar
narrative design considerations, and together they begin to
define a narrative form of their own.

The limited number of examples in our selection suggests an
academic bias, as we have focused on systems not in
commercial production. This is primarily because
commercially-developed tangible systems still lag behind
those in the research community. However, it is unlikely that
tangible narratives will significantly develop in the research
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community alone, especially without feedback from larger
audiences. Although it is mostly intentional that the stories
are sparingly described, as the newness and the potential of
the systems is the main focus of tangible narrative research,
it is problematic. Similarly, in the previous section we
alluded to other aspects that were not consistently described
that could be included in a more comprehensive framework.
The length of the narratives and their physical locations are
not regularly discussed, but both are very likely to affect the
story. It is also clear that while a story is obligatory for the
proof-of-concept, it is not necessarily evocative of the
system’s full potential. New stories for existing systems
could reveal nuances in types or forms of tangible
storytelling.

Future work, therefore, could expand this preliminary
framework by including more categories and more systems.
New frameworks could ask the same questions of embodied
or embedded narratives, also framing the analysis from the
user’s perspective. For example, these frameworks could ask
whether the gestures are diegetic, or perhaps the physical
space. On the whole, new systems and new stories would
benefit from a closer look at the user’s perspective in their
narrative design, asking how the user’s interactive role
relates to the story.

CONCLUSION! ! ! !

The primary contribution of this paper is a preliminary
framework that is a first overview of the narrative
characteristics of tangible storytelling systems. We found
that tangible narratives typically cast the user in an external-
exploratory role: the user often manipulates objects that
represent story components to playfully explore story
content. In general, tangible narratives require a greater
attention to their potential audience, experimenting with
narrative positions, roles, and interactions, and testing across
demographics. Tangible narratives would also benefit from
more storytellers and more storytelling environments. We
noted that systems with diegetic objects present an
interesting opportunity for the future of tangible narratives.
As objects that exist both in the storyworld and in the user's
physical space, diegetic tangibles are a possible alternative
to the propensity for stories that position the user’s
interaction outside the storyworld. Narrative choices can also
affect the user’s relationship to the storyworld. Most tangible
narratives offer choices implicitly, as basic functions of the
system, often enhancing or enforcing narrative exploration.
Implicit choices may not be sufficient for narratives in which
the user's interaction results in ontological change, and in
these cases there is an opportunity to use what we have
termed explicit narrative choices. Future work can expand
this preliminary framework by including more systems and
more categories, while still focusing on how the narrative is
communicated to the user. New complementary frameworks
can be created to highlight the interactions and
characteristics of other physical/digital narratives. With our
current framework, designers can begin to assess how to
create new stories or storytelling tools for tangible narratives,
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positioning the user in a variety of roles, with a variety of
possible choices.
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