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Preface

Interactive digital storytelling is not only an exciting and challenging field, but
also a vibrant interdisciplinary research area. The main conference in this field
is ICIDS, the International Conference for Interactive Digital Storytelling. This
volume contains the papers presented at the sixth ICIDS held November 6–9,
2013, in Istanbul, Turkey. While formally only in its sixth year, ICIDS traces its
origins back more than a decade, with roots in several European conferences.

ICIDS brings together scholars and practitioners from areas such as computer
science, communication and digital media studies, game studies and literary
studies. Few conferences encompass such a diverse community and, while this
comes with its own set of challenges, it is also an immense strength that ideas
and thinking can flow freely between such varied disciplines and result in a lively
interdisciplinary dialogue.

The diversity in the research community is captured in the logo for this year’s
conference: a bridge, whose elements signify the different academic and practical
perspectives from art to computation. This is a fitting representation not only for
our multidisciplinary field but also for a conference in Istanbul, a city that bridges
two worlds — Europe and Asia — both figuratively and literally in the form of
the bridges over the Bosphorus. We continue the idea of symbolic bridging in
the conference motto “Connecting Narrative Worlds,” which expresses our goal
for this edition of ICIDS.

With this year’s conference, we especially aimed to promote understanding
and to provide a platform for discussion between game designers, researchers in
artificial intelligence, transmedia producers, digital artists, narratologists, and
digital game scholars from all around the world. With this goal in mind, we pio-
neered several additions to the conference, chiefly amongst them a separate call
for interactive narrative art works and demos, which is designed to strengthen
the connection between deep thinking and cutting-edge practice. We also in-
troduced a short workshop format to provide more room for the discussion of
innovative topics.

The keynote speakers appearing at ICIDS 2013 similarly reflect the diver-
sity in disciplines and perspectives. We invited renowned artist and interactive
pioneer Toni Dove, the interactive storytelling expert Ernest Adams, and the
independent game developer Dan Pinchbeck.

Since the early 1990s, Toni Dove has expanded traditional narratives through
the use of interactive components and immersive devices to explore multiple
points of view. Her 1993 piece “Archaeology of a Mother Tongue” constitutes
one of the first attempts to bridge the gap between a complex narrative and a
virtual-reality environment, combining performance with immersive computer-
based experiences. She continued this artistic exploration in the following years
until “Lucid Possession,” a work premiered in early 2013.
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Ernest Adams is a game design consultant, writer, and lecturer. He is the
author of Fundamentals of Game Design and Game Mechanics: Advanced Game
Design (with Joris Dormans) and was lead game designer at Bullfrog/EA. At
the Game Developers Conference 2006, he presented a talk titled “A New Vision
for Interactive Stories,” which contributed to shape the debate on games and
narrative in the following years.

Dan Pinchbeck is Reader at the University of Portsmouth, where he pursues
his research on the significance of the relationships between gameplay, story-
telling, and player psychology. He is also creative director of The Chinese Room,
the game design studio responsible for the critically acclaimed “Dear Esther” in-
teractive narrative game, which won the Best World/Story award at IndieCade
in 2009.

Papers from 25 countries as far apart as Australia and Kuwait were submitted
to ICIDS 2013, showing that the interest in our field is not only sustained but
also universal. Out of those 51 submissions, 14 long papers were selected (for a
27.4% acceptance rate).

As in previous years, the papers submitted were of extremely high quality and
of remarkable variety in their theoretical approaches. While we are very pleased
with such high-quality work being submitted, deciding the best contributions to
accept was a difficult task. We extend our gratitude to the members of the ICIDS
Program Committee, who thoroughly reviewed the submissions and upheld the
high standards of the conference once more.

Finally, we can only begin to express how grateful we are to this year’s
host institution, Bahçeşehir University Faculty of Communication, especially the
Department of Communication Design, and Bahçeşehir University Game Lab
(BUG). They bestowed an outstanding level of support and outright generosity
on the conference.

The researchers who attend ICIDS come from different worlds not only by
virtue of their different disciplines; they also position themselves at different
points on the theoretical-practical spectrum and now also come from nearly ev-
ery part of the globe. With such a rich and complex community, the ability and
willingness to keep building bridges and make connections is of crucial impor-
tance. As organizers of ICIDS 2013, we wish to celebrate the diverse perspectives
of scholars and practitioners in our community, but also highlight how impor-
tant it is for the community to stay engaged in its global dialogue — across
disciplines, across theory/practice, and across geography and cultures. We need
to keep building bridges and keep using them. Welcome to the proceedings of
ICIDS 2013, Connecting Narrative Worlds.

November 2013 Hartmut Koenitz
Tonguc Ibrahim Sezen

Gabriele Ferri
Mads Haahr

Digdem Sezen
Güven Çatak
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Additional Reviewers

Adams, Matthew
Bae, Byung-Chull
Ben-Arie, Udi

Dominguez, Ignacio
Harrison, Brent
Valls-Vargas, Josep

Theresa Jean Tanenbaum



Table of Contents

Models, Theories and Vocabulary

Modeling Foreshadowing in Narrative Comprehension for Sentimental
Readers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Byung-Chull Bae, Yun-Gyung Cheong, and Daniel Vella

Narrative Intelligibility and Closure in Interactive Systems . . . . . . . . . . . . 13
Luis Emilio Bruni and Sarune Baceviciute

On Games and Links: Extending the Vocabulary of Agency and
Immersion in Interactive Narratives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

Stacey Mason

The Visual Construction of Narrative Space in Video Games . . . . . . . . . . 35
Altuğ Işığan
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Modeling Foreshadowing in Narrative Comprehension 
for Sentimental Readers 

Byung-Chull Bae, Yun-Gyung Cheong, and Daniel Vella 

Center for Computer Games Research 
IT University of Copenhagen 

Rued Langgaards Vej 7, 2300 Copenhagen S, Denmark 
{byuc,yugc,dvel}@itu.dk 

Abstract. Foreshadowing is a narrative technique of manipulating the reader's 
inferences about the story progression. This paper reviews research on foresha-
dowing and reader comprehension in narratology and cognitive science. We use 
the term sentimental reader to refer to sophisticated readers who make active 
efforts in their reading experiences, and then we list various examples of fore-
shadowing found in novels, films, and games, discussing their impact on the 
sentimental reader's reasoning process. We further present an example of inter-
active fiction associated with the use of foreshadowing and conclude with future 
work. 

Keywords: Foreshadowing, Narrative Comprehension, Reader Model. 

1 Introduction  

For decades narrative theorists have characterized the concept of foreshadowing from 
different perspectives. Narratologist Gerard Genette explains, on the basis of the story-
discourse distinction, how story events can be differently re-ordered at the discourse 
level [1]. In his work, telling in advance (or temporal prolepsis) refers to situations 
where some future events are told ahead of time at the discourse level. This can be ac-
complished in two ways. The first, called advance notice, is direct and explicit, playing 
the aesthetic role of building anticipation for what is to come. This concept is similar to 
that of flashforward in film media, which shows some future events prior to the events 
leading up to them. The other type, called advance mention, describes indirect and im-
plicit references whose importance may or may not be revealed later in the story. The 
notion of advance mention is close to that of foreshadowing in film [2], in that it works, 
for the most part, retrospectively. Genette also addresses the fact that the author can 
employ advance mentions in two ways - either falsely or genuinely, in order to fool the 
readers who believe that they can detect this narrative seed. Genuine advance mentions 
orient the reader in the right direction in relation to upcoming story developments; how-
ever, false advance mentions (or snares, to use Barthes's terms [3]) plant a wrong im-
pression that leads the reader astray from the main story plot, thereby misleading the 
reader. As such, the mixed use of both types of foreshadowing in a story may challenge 
active readers who try to find and decipher hidden clues in the story. 
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Chatman [4] interprets foreshadowing as the seeding of an anticipatory satellite 
from which a kernel event can be inferred, where kernels refer to major plot events 
that serve as branching points directing a main path in the story plot, and satellites are 
minor plot events entailing no branching plot (or choice). Using this satellite-kernel 
relationship, foreshadowing can be characterized in two ways: a satellite event  
foreshadowing a later kernel event and a satellite event foreshadowing another, later 
satellite event. Chatman also claims that foreshadowing can evoke suspense. In sus-
pense-entailing foreshadowing, the reader is given more knowledge about uncertain 
future events than the story characters, generating a disparity of knowledge between 
the reader and the characters. This knowledge disparity can lead to the creation of 
suspense for the reader at the discourse level, while generating surprise for the charac-
ters at the story level.  

Some computational models of narrative generation have explored foreshadowing. 
A case-based reasoning system Minstrel [5] makes decisions about what to foresha-
dow and when to foreshadow (i.e., the story point where foreshadowing content will 
be located), based on the characterization of uncommonness and similarity of actions 
and states. Although their approach to selecting uncommon events was admittedly 
naïve, Minstrel made an attempt to increase story coherence and unity of a story. 
Montfort’s Curveship [6] is an interactive fiction system with various formal narrative 
capabilities, including temporal re-ordering of events and focalization [1][7]. While 
Curveship does not support the function of foreshadowing directly, it can narrate 
some future events proleptically (based on the notion of Genette’s prolepsis [1]) pro-
vided that a point of insertion and a rule for selecting future events are given. Curve-
ship works on the basis of the temporal relations of events, not the causal information 
of them. The work of Bae and Young [8] presents a narrative generation system using 
the concept of Chekhov's Gun-style foreshadowing, where an important item or cha-
racter is initially shown with hidden information. To best of our knowledge, no  
attempts have been made to analyze the reader's narrative comprehension with a spe-
cific focus on foreshadowing in a computational way. 

To summarize, although foreshadowing is an effective narrative device influencing 
the reader’s active comprehension of the story, little effort has been made in terms of 
investigating its operation. The goal of this research is to set the initial foundation for 
a sentimental reader's mental model while reading a story that contains foreshadowing 
in it. Sentimental readers (or critical readers) [9][10] refer to the readers whose read-
ing process is modified by an awareness of aesthetic narrative techniques, and who 
are therefore able to grasp underlying story elements that are only partially shown. 
The remaining sections of this paper are organized as follows. In the next chapter we 
provides more detailed explanation about the two classes of the reader model. Various 
examples of foreshadowing found in classical media (including novels and films) and 
games are presented in chapter 3. Chapter 4 addresses a sentimental reader model and 
a possible example of the use of foreshadowing in interactive fiction. Chapter 5 con-
cludes with discussion and future work. 
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2 Two Classes of Model Reader 

A same story can be comprehended differently depending on the individual reader's 
cognitive and affective capabilities ��� cultural background of the reader. The text 
can be either underread (i.e., things present in the text are overlooked) or overread 
(i.e., things absent in the text are erroneously inferred), due to the gaps in the story 
[11]. While it is likely that individual reader has his or her own unique experience in 
reading, there have been attempts to classify readers into a number of classes. 
Umberto Eco theorized a distinction between the naive and the critical reader [9: p. 
55]. The naive reader reads a text on purely semantic level, grasping only its literal 
and referential meaning without any perspective on how (or why) this meaning is 
constructed by the text. The critical reader, on the other hand, reads not only the 
semantic meaning of the text, but also gains an awareness of the formal and aesthetic 
techniques by which that meaning is conveyed. Eco argues that a text can be 
structured in such a way that it anticipates two model readers, a naive and a critical 
one, and that, as such, it can be read on two levels. A mystery story, for instance, 
might be read by a naive reader who enjoys being unwittingly carried along by the 
devices used by the writer to create suspense, fear, and surprise. A critical reader 
might read the same story and gain an appreciation, not only for the content of the 
story, but for the formal techniques and narrative strategies that the writer uses to 
create the story's effect.  

In a similar vein, novelist Orhan Pamuk draws on a distinction made by the philo-
sopher Friedrich Schiller, suggesting that literature can exist – both in its production 
and in its consumption – in two different modes: the naive and the sentimental [10]. 
Similarly to Eco, Pamuk describes the naive reader as a reader who understands text 
as an unproblematic representation of external reality, while the sentimental reader 
understands the mediated nature of the text's representation. The sentimental reader, 
therefore, is sensitive to interpreting not only what is said but also how it is said. Both 
theories of Eco and Pamuk reveal the extent to which the reader is an active partici-
pant in the activation of the text's signification.  

The reader's process of reading narrative has been also investigated in cognitive 
science and psychology. Cognitive scientists Gerrig and Bernardo [12] view the read-
er as a problem solver who constantly tries to find the solutions available to the prota-
gonist to achieve a given mission or to survive. Their theory claims that the reader 
feels more suspense as the potential solutions available to the protagonist are elimi-
nated [12][13]. As a mental representation of a story constructed by the reader, Zwaan 
[14] suggests an event-indexing model consisting of space, time, goals (and causa-
tion), and characters (and objects). Based on these dimensions, the reader builds a 
situation model as if she herself is in the situation depicted in the narrative text. This 
generic model has been employed as a reader model to keep track of the reader’s infe-
rences in narrative comprehension [15][16]. Trabasso et al. investigate the causal 
relationship among story events as the key to understanding story recall [17], where 
the greater the number of direct causal connections a story event has, the more readily 
it is recalled; the more readily an event is recalled, the more significant it is  
considered. 
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3 The Use of Foreshadowing in Media 

3.1 Foreshadowing in Novels and Films 

In Stephen King's novel 11/22/63, the protagonist Jake recounts, commenting early in 
the story, “I wish I had been emotionally blocked, after all. Because everything that 
followed - every terrible thing - flowed from those tears.'' This kind of advance men-
tion prepares the reader for anticipating fearful and tragic events that are about to 
happen as the story unfolds. This also helps the reader maintain a sense of curiosity 
and desire to finish reading the story (even through sections where it might be compa-
ratively dull). In The Alchemist by Paulo Coelho, the shepherd boy Santiago consults 
a fortune-teller about his recurrent dream. In the dream a child leads him to the Egyp-
tian Pyramids to show where treasures are located, but he wakes up before knowing 
the exact location. This dream drives him to embark on a long journey, at the end of 
the story, to Egypt where the scene in the dream is actually realized. 

In the film Life of Pi (directed by Ang Lee, adapted from the novel authored by 
Yann Martel), the young boy Pi meets a priest in a chapel while drinking holy water. 
The priest gives him a glass of water, saying, "You must be thirsty." The audience 
also learns that the tiger Richard Parker was initially named Thirsty. As the story 
progresses, Pi recounts his 227-day journey on the sea, struggling with the tiger while 
they share a small lifeboat. At the end of the story, however, when Pi provides a fa-
bricated story to the Japanese officials who are investigating the shipwreck, a  
sentimental reader may comprehend that the story told so far was an allegory of an 
underlying story in which Pi himself was the tiger - a revelation foreshadowed by the 
earlier link between Pi and the tiger. 

Genuine and false foreshadowing can be mixed together - that is, foreshadowing 
can be partially genuine and partially false. For instance, in Martin Scorsese's film 
Hugo (2011; adapted from the novel The Invention of Hugo Cabret written by Brian 
Selznick), the sentimental reader can recognize at least two different types of foresha-
dowing. One is the main character Hugo Cabret's talent to unlock a door. Hugo first 
demonstrates this skill when opening a theater door to watch a movie with a girl 
named Isabelle. Later, at the climax of the film, Hugo uses this skill to escape from a 
cage. This is an example of genuine foreshadowing, using the plot device known as 
Chekhov's gun, where a seemingly unimportant object or person introduced earlier in 
the story turns out to play a significant role in the plot. Another case of foreshadowing 
in the film is Hugo's dream about a train crash. In the dream, Hugo is on a train track 
and picks up a key that is necessary to operate the automaton. Suddenly a train ap-
proaches down the train track and presumably hits Hugo. Later in the film, a similar 
situation occurs. This time Hugo is on the train track to pick up the automaton itself, 
not the key. The train approaches as it did in his dream, but someone saves Hugo right 
before the train hits him. This can be considered as genuine foreshadowing since the 
actual situation plays out almost identically to its foreshadowing manifested as a 
dream. It is also false foreshadowing in that some important details and events are 
opposite to the reader's expectations. When the train approaches in the latter scene, 
moreover, the audience can feel suspense due to its foreshadowing in Hugo's dream. 
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In the film In Bruges (directed by Martin McDonagh, released in 2008), a hired as-
sassin, Ray accidentally kills an innocent little boy while on a mission to assassinate a 
priest. Ray and his partner Ken are ordered by their boss Harry to keep a low profile 
in Bruges, Belgium. Soon, Ken is given the task of killing Ray as punishment for the 
boy's death. When Ken refuses to do this, Harry makes a verbal commitment that he 
would commit suicide on the spot if he were to kill a child by mistake. And then, at 
the climactic scene of the film, when a similar situation appears to happen to Harry, 
the (naive) audience understands Harry's decision to kill himself. Furthermore, it is 
highly likely that the sentimental audience would have predicted Harry's suicide be-
fore the incident, and, indeed, may have expected the situation far earlier, when Har-
ry's verbal commitment was made. Here, foreshadowing serves as predictor of a cha-
racter's future incident or destiny for sentimental viewers, and as persuasive device for 
naive viewers later in the story [18]. 

In the Korean movie Helpless (directed by Young-Joo Byun, released in 2012), a 
seemingly mundane dialogue between two supporting characters plays out as a critical 
clue to the prime suspect's whereabouts later in the film. A regular moviegoer may 
find this scene abnormal because the short conversation, which appears to be unre-
lated to the ongoing story, is shot in great detail. When it turns out that one of the 
characters in the scene becomes the target of the future crime, the audience can estab-
lish a strong causal relation to the conversation shown in the beginning. 

3.2 Foreshadowing in Games 

Given that digital games are perhaps best considered a hybrid form - entertainment 
software that “contains many forms of media content” [19] - it is hardly surprising 
that foreshadowing can become an element in the game designer's vocabulary. More-
over, due to the capacity of games to deploy the medial characteristics, formal proper-
ties and cultural codes of media such as literature and cinema, it is inevitable that the 
techniques of foreshadowing that are brought into play will, to a considerable extent, 
mirror those found in earlier media. For example, in Journey1, a game that structures 
itself as a spiritual quest, a hieroglyph seen in an early video cut-scene foreshadows 
the death of the player-character at the end of the quest. 

The potential for a new dimension of foreshadowing, however, might reveal itself 
once the specific formal properties that differentiate narrative in games from that in 
other media are brought into the equation. First of all, it is only possible to speak of 
foreshadowing in respect to the category of digital games that Juul defined as progres-
sion games – games that are structured around a “predetermined sequence that the 
player has to perform to complete the game” [20: p.158]. Since foreshadowing as a 
narrative structure requires the presence of at least two events – the foreshadowing 
event and the foreshadowed event, with the former preceding the latter in presentation 
– only a game which is to some degree structured around a linearly-organized pro-
gression of events can ensure the presentation of both events in the correct sequence 
to the player. Even within games of progression, one of the recognized challenges of 

                                                           
1  Thatgamecompany, 2012. http://thatgamecompany.com/games/journey/ 
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applying the notion of narrative to games is that, unlike in other narrative media, it is 
problematic to conceive of a game narrative as the representation of a fixed sequence 
of events: it is perhaps more accurate to think of games as spaces of possibility out of 
which the player can actuate a unique sequence of events. In light of this, Calleja 
coins the term alterbiography to refer to “the story generated by the individual player 
as she takes action in the game” [21: p. 115]. 

Narrative in games, then, is best understood as an alterbiography, a sequence of 
events or actions actuated by the player (albeit most likely determined to a great ex-
tent by a pattern set in place by the designer). In this context, the foreshadowing of a 
narrative event that requires the player to perform a specific action or set of actions 
can serve as a powerful tool by which the player may be guided towards the relevant 
ludic action for furthering the game state, and, by extension, actuating the foresha-
dowed event. A particularly succinct and explicit example of this form of ludic fore-
shadowing can be found in the Flash-based game You Have To Burn The Rope 2, 
which consists of a tunnel leading into a single chamber in which the player-character 
has to defeat a boss character. A brief exploration of the chamber leads to the discov-
ery of a path leading to a high platform, where the player can see a chandelier hanging 
over the boss character, and a series of flaming torches that can be picked up and 
carried. In this case, the solution to the puzzle has been doubly - and explicitly - fore-
shadowed; first, in the name of the game itself, and second, in a series of instructions 
that are laid out on-screen as the player-character is traversing the tunnel that leads to 
the boss chamber. The first two messages – “There's a boss at the end of this tunnel” 
and “You can't hurt him with your weapons” lay out the situation that is awaiting the 
player in the next scene; the third – “To kill him, you have to burn the rope above” – 
reveals the action that the player has to perform in order to resolve the scene. In  
effect, then, both the upcoming task and the solution to the task are explicitly foresha-
dowed, and the task of the player is simply that of performing the foreshadowed 
event. 

You Have To Burn The Rope plays its foreshadowing to comedic ends, overstating 
the point to such an extent that there is no longer any puzzle to solve at all, with the 
game having intentionally given itself away. Portal 2 (Valve, 2011) might provide us 
with a more nuanced example of this form of ludic foreshadowing. The core mechan-
ic of the game lies in using the player-character’s portal gun to create portals on avail-
able surfaces, thereby solving spatial puzzles through the linking of two separate 
points in space. The player, however, is not able to create a portal on any given sur-
face in the game. Only certain surfaces – usually marked by differences in texture – 
are ‘portalable’. Later sections of the game introduce a new element – conversion gel 
– that can be spread onto a non-portalable surface to make it portalable. In the game's 
final scene, the player finds herself confronting Wheatley, a rogue artificial  
intelligence construct, in an encounter that reflects the conventions of the climactic 
digital game ‘boss encounter’. The only evident portalable surface is a panel right 
below Wheatley's robotic body, but, without a second usable surface on which a  

                                                           
2  Ken Bashiri, 2008. http://www.kongregate.com/games/Mazapan/you-have 

-to-burn-the-rope 
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complementary portal can be created, there seems to be no evident action available to 
the player to extricate herself from the situation. At this point, an explosion opens a 
hole in the ceiling, through which the moon is visible in the night sky. Since the enti-
rety of the game to this point has taken place in a vast series of underground chambers 
that the player-character is trying to escape from, this reveal of the night sky carries 
considerable dramatic weight. Its significance is underlined in Wheatley's threat to the 
player-character: “Take one last look at your precious moon. Because it can’t help 
you now!” 

The observant player, however, will be drawn to recall a number of references to 
the moon throughout the course of the game. Some of these are implicit: a landscape 
painting in the first room of the game changes, on a second viewing, to reveal an 
oversized moon hanging over the scene, and a number of concealed, ‘secret’ cham-
bers throughout the course of the game contain graffiti relating to the moon, such as 
diagrams of the lunar cycle. More explicitly, in one of the many audio recordings that 
the player hears throughout the game, Cave Johnson, the founder of the company 
responsible for the facility in which the game takes place, describes the invention and 
development of the aforementioned conversion gel, revealing a material connection 
between it and the moon: moon rock, it seems, is the raw material out of which the gel 
is produced. The effect of these multiple points of foreshadowing, when it comes to 
the final confrontation, is twofold. First, recalling these earlier references to the moon 
signals to the player that the moon's appearance in this scene is important. Second, the 
connection between the moon and conversion gel invites the player to reach the con-
clusion that the moon, as an entity within the gameworld, might possess the same 
mechanical property as the conversion gel. It might, in other words, also be a portala-
ble surface, and, as such, it might provide exactly what the player needs to solve the 
given puzzle. In this way, the foreshadowing of the scene provides the player with the 
information she requires to perform the correct ludic action: by launching a portal 
onto the moon that connects with the portal beneath Wheatley, the boss character is 
sucked into space, and the situation is resolved. 

3.3 Discussion 

Foreshadowing is a narrative device by which the author intends to influence the 
reader's temporal or chronological reasoning about the story in some ways. The func-
tions of foreshadowing are diverse. It serves to maintain the reader's curiosity 
throughout the story in 11/22/63, to increase the postdictability (i.e., making sense of 
the story as a whole in retrospect [22] in Hugo and The Alchemist, and to strengthen 
retrospective coherence in Helpless and In Bruges.  The use of foreshadowing in 
games is problematic, for the foreshadowed events can vary depending on the player's 
action. A prevalent function of foreshadowing in games (You Have To Burn The Rope 
and Portal 2) is to provide the player with narrative affordances, a term used in [23] 
to describe “artifacts (specifically, story events) which prompt mental structures that 
allow players to envision intuitive outcomes to the current story.” Our work focuses 
on the type of foreshadowing used to build retrospective coherence in novels and 
films, and to serve as narrative affordances in games. 
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4 Sentimental Reader’s Narrative Comprehension on 
Foreshadowing 

4.1 Foreshadowing and Possible Worlds Theory 

When consuming stories, sentimental readers can detect foreshadowing events when a 
particular scene (usually a satellite event) stands out. For instance, a cinematic long-
shot fixated on an object hints at the potential usage of this object in the upcoming 
story. A dialogue between minor characters can be noticeable when its content (which 
is seemingly not related to the current story progression) is clearly heard. While these 
kinds of discourse-level foreshadowing techniques are an interesting topic, this re-
search focuses on the detection of foreshadowing at the story level. More specifically, 
we are interested in the analysis of causal connection in story as a key to detecting 
foreshadowing events.  

The reader model of narrative comprehension in our work also draws on Possible 
Worlds theory [24][25]. The theory was initially originated from semantic logic [26] 
and has been adopted to explain the reader's mental activities while reading texts 
[24][25]. The concept of possible worlds refers to any world that can be accessible via 
modal operations such as inference, imagination, desire, dreaming, hallucination, 
foretelling, promising, obligation, or storytelling within stories [27]. Possible worlds 
can be constructed by the author, the characters in the story, and the reader. In Possi-
ble Worlds theory, the story world clearly described in the text is called Textual Ac-
tual World (TAW). Due to gaps in the story the reader tends to build multiple story 
worlds in her mind as long as these stories are not contradicting the TAW. Drawn 
from this theory, the reader model in our research is deemed to maintain multiple 
possible stories unless the story progression reveals the opposite situations. 

Figure 1 illustrates the sentimental reader's reasoning process regarding the detec-
tion of foreshadowed events, based on the film In Brouges. The box containing events 
represents a story, wherein the story begins from the leftmost cell. The reader model, 
given the initial and the goal state of the story, builds partial stories as the story un-
folds. When a foreshadowing event (in the example, Harry's promise of suicide) is 
presented, naive readers would simply consider this as a part of the story. The senti-
mental readers, however, can understand this as a hint of future events (step 1: Detec-
tion) and immediately construct a partial plan containing the additional goal state (i.e., 
Harry's death) and some predicted steps leading up to it (step 2: Build partial PWs). 
We believe that multiple possible worlds can be built, some of which are eliminated 
as the story unfolds. When the reader reaches a point at which critical information is 
revealed, as in step 3: Activation (i.e., midget's death by Harry's shooting), the reader 
can infer some future events leading towards the foreshadowed ending (step 4: Build 
complete PWs). In the movie, Harry, who promised to commit suicide on the spot if 
he kills an innocent child, mistakes the dead midget in children's wear for an actual 
child: believing himself to have killed a child, he keeps his earlier promise by killing 
himself. 
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Fig. 1. Foreshadowing and Foreshadowed events in story progression. An example of the film In 
Brouges was used for illustration. Although a single possible world (PW) is illustrated in this 
figure, multiple possible worlds can be formed depending on the reader’s reasoning capabilities. 

The reader model shall have the functionality of tracing what the reader will infer 
when a foreshadowed situation occurs, given foreshadowing. Depending on his or her 
reasoning capability and preference, each reader may infer differently for the same 
foreshadowing. This happens because the reader does not have access to the author's 
complete story world (or fabula) [28][29][30], and some important information can be 
omitted intentionally by the author for a particular effect (e.g., surprise and suspense). 

4.2 A Design of Foreshadowing in Interactive Fiction 

As mentioned in previous sections, foreshadowing, by providing the reader with narra-
tive affordances [23], can serve as a seed for building different possible worlds. Interac-
tive fiction, where different endings and plots are possibly selected by the reader, is an 
interesting domain in this vein because the story designer can use foreshadowing to 
guide the player to experience specific emotions – such as suspense, surprise, curiosity, 
empathy, emotional identity, etc., which are crucial to understanding the reader’s emo-
tional experiences while reading a story [31].  

We are currently designing an experimental study with a text-based interactive  
fiction in order to test how foreshadowing can influence the reader’s choice of story 
progression, and eventually to test how this experience can contribute to the reader’s 
overall enjoyment of her reading experience. As a story material, we adopted a modern 
Korean short fiction, A Lucky Day, written by Hyun Jin-geon in 1924, which is about 
what Kim, a very poor rickshaw driver, experiences in a day. On a rainy morning, when 
Kim is going out to work, his sick wife asks him not to leave her alone. But Kim doesn’t 
hesitate to leave because he desperately needs money to buy daily food for his family. 
On that day Kim makes enough money to buy a beef-and-rice soup for his sick wife, 
which she wanted to eat so much from several days ago, a big bowl of rice soup for his 
three-year old son, and even a few drinks for himself. At that moment, a passenger calls 
for him and wants to go long-distance with paying ridiculously much money. Kim hesi-
tates due to his sick wife lying at home but agrees to go, thinking to himself that this is 
not an everyday luck. On his way back home he stops by a pub and gets drunk, trying, 
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but in vain, to forget the bad feelings about his wife. Finally Kim arrives at home with a 
beef-and-rice soup in his hand and finds out his dead wife. 

As the original novel is written using the omniscient third person perspective with 
the focalization of Kim, the reader can see the situations through Kim’s perspective. 
Foreshadowing in the novel is often manifested by the advance mention [1] of the 
omniscient narrator about the coming tragedy – for example, “As he approaches his 
home, Kim feels relaxed in a strange way. This relax does not come from the relief 
but from the desire of delaying to know every detail of coming misfortune.”  

In the interactive version we are designing different endings with various plots, 
which will be explored by the reader through Kim’s perspective. Kim’s wife, depend-
ing on the reader’s choice, is either dead or alive, and foreshadowing is given in two 
ways – either genuine or false – depending on the reader’s choice and the predefined 
ending. A simple example of interactive design of the story is given in Figure 2, 
where the reader can choose her own path. If the reader decides to come home earlier 
before going to the South Gate, she may have a chance to save the life of Kim’s wife. 
The foreshadowing, either genuine or false, can be given to provide the reader with 
the emotion of suspense or surprise. We are also designing various realization of fore-
shadowing. For example, associated with the death of Kim’s wife, Kim has a day-
dream of his wife’s death while taking a short break; one of his passengers talks to 
Kim about his dead mother when he was young; Kim sees two dead birds in the street 
– one is big and the other is small. As for the foreshadowing associated with positive 
ending (i.e., Kim’s wife is alive), the opposite situations would be possible.  

 

Fig. 2. A design of interactive fiction based on a South Korean short novel, A Lucky Day 
(1924), where the circles represent the main locations in the story; the solid line refers to the 
main character Kim’s temporal and spatial movement in the original story; the dashed line 
refers to possible branching or detour�in the interactive fiction version. 
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5 Conclusion and Future Plans 

In this paper we have explored various cases of foreshadowing in narrative and 
games, proposing a use of reader model that represents the class of sentimental read-
ers (as defined in [9][10]) under the assumption that these readers are able to detect 
the use of foreshadowing in narrative. Our research draws upon narrative and cogni-
tive science theories, as well as insights obtained from examples of foreshadowing 
found in novels, films, and games. 

The present work describes the initial steps taken towards the understanding of fo-
reshadowing in narrative both from the reader's and the story designer’s point of view. 
Based on various usages of foreshadowing and relevant narrative theories, we are 
designing an experimental study to evaluate how different types of foreshadowing can 
influence the (sentimental) reader’s expectation and choice of the story progression in 
interactive fiction. We expect that our studies will be beneficial to the design of the 
drama manager and the reader model in interactive storytelling.  

We also have a future plan to include discourse-level foreshadowing, using back-
ground music and/or lighting in order to manipulate the intensity of foreshadowing 
(i.e., how explicit or implicit the given foreshadowing is), as well as the use of fore-
shadowing in differently focalized story (e.g., exploration of the interactive fiction of 
A Lucky Day through the eyes of dead Kim’s wife).  
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Abstract. In this article we define various aspects, or parameters, of interactive 
narrative systems and present them as a framework that can help authors, creators 
and designers to conceive, analyze, or prioritize the narrative goals of a given sys-
tem. We start by defining the Author-Audience distance (AAD), which in turn can 
be seen as a function of Narrative Intelligibility. AAD can also be influenced by 
the intended or unintended level of abstractedness or didascalicity (i.e. figurative-
ness) of a given narrative. We define narrative intelligibility in complementarity 
with the related notion of Narrative Closure. We also make a distinction between 
the goals of the system and the goals of the narrative that it mediates, and consider 
the proposed parameters at two interrelated levels of analysis: the system level and 
the embedded narrative level, as the normative values and goals of these two le-
vels should not be taken for granted. 

Keywords: Narrative Intelligibility, Narrative Closure, Interactive Narrative, 
Interactive Storytelling, Emergent Narratives, System Goals, Author-Audience 
distance, Narrative Paradox, Abstract Narratives, Didascalic Narratives, Interac-
tivity, non-linear narratives, Edutainment.  

1 Introduction 

All representational media in general, and immersive-interactive media in particular, 
are endowed with some degree of narrativity, which suggests that every system em-
braces a specific goal and thus an intrinsic communication cycle between a system 
(and its designer) and its users. In this article, we therefore assume that experiences 
are not solely dependent on user’s involvement (in whatever way we wish to charac-
terize it) 1, but are also related to the success of narrative communication between a 
user and a system, which determines the degree to which the goals of that system 
have been accomplished. We see thereby a close relation between 1) the various as-
pects of narrative communication, 2) interaction between user and system, and 3) the 
achievement of the goals of the system.   

                                                           
1 Extensive efforts to conceptualize and quantify subjective experiences encountered by users 

in media have consequently led to a wide array of often inconsistent or contradicting proposi-
tions for defining the psychological involvement of the user. Some of the most accepted 
frameworks define these experiential phenomena in terms of immersion [1, 2], presence [3-
5], engagement [6, 7] or flow [8]. 
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In spite of antecedents of interactivity in literature and written media, it is only 
with digital technology that new possibilities for altering the linear reception of a 
given narrative have become possible [9], i.e.: the process of meaning construction 
within interactive systems. With the advent of new media and its possibilities for 
interactivity in the generation and reception of  narrative structures,  the issue of “the 
narrative paradox” arises, in which  the relationship between authorship and interac-
tivity is seen as being inversely proportional i.e.:  the problem of having a free-
roaming interactive world and an author-controlled narrative at the same time [10-15].  

However, in the fields of interactive narratives and storytelling there may be a risk 
of reifying the notion of the “narrative paradox” as if it was a problem that exists as 
an absolute, and consequently becomes susceptible of some general solution. There-
fore we may be misled to “solve” the paradox with a unique and general formula. The 
paradox arises in all its implications with the “empowering” possibilities of digital 
media and presupposes an ideal of “emancipating” the audience from the “tyranny” of 
the author [9]. This emancipation deserves a closer look of its aims in order to avoid 
the risk of converting the emergent field of interactive narratives into an autotelic 
endeavor that ends up promoting the design of systems with no explicitly defined 
goals in which we would be engaged in producing a narrative for the sake of itself. 

Rather, the narrative paradox is context-dependent and in some circumstances it 
ceases to be a paradox and it may even become a desideratum (as we will see). First 
we need to explore the alleged freedom of the recipient subject to condition, alter, 
produce or intervene in a given narrative work. The degree of freedom (or “emancipa-
tion”) will be intrinsically related to the purpose, objectives and raison d’etre of the 
proposed work. There will always be an author, designer or creator of the system, 
unless by reduction ad absurdum what we as audience are given is an expressive tool 
to fully develop our ideas, in which case we become the authors (like for example 
programs like Nevigo’s articy:draft or Autodesk Maya). If the result is not shared 
with a target recipient it could then be said that we become authors and audience in a 
sort of introspective communication.  A similar situation may arise in the frame of 
“emergent narratives” [16-19] if the system has no defined objectives, where instead 
of individual introspection the result may be more in the form of a dialogue (e.g. The 
Sims). Besides these cases, the different degrees of freedom will be constrained by the 
system’s objectives. These aims can in turn be accordingly defined in the range of 
applications in which interactive narrative systems are being proposed. 

In order to investigate these issues, this article addresses and defines various as-
pects or “parameters” of interactive narrative systems and presents them as a frame-
work that can help authors, creators and designers to conceive, analyze, and prioritize 
the narrative goals of a given system. 

2 Author-Audience Distance (AAD) 

The first parameter that we find pertinent to investigate in the present framework is 
what could be called Author-Audience Distance (AAD), which is a function of 
“narrative intelligibility” (to which we will return later).  
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The notion of message transmission between sender and receiver has been studied 
and conceptualized from many different disciplines and points of view (e.g. semiotics, 
communication science, information theory, literary studies, psychology, etc.)  
[20-25]. Based on these kinds of models, Eco [26] has also considered the semantic-
pragmatic relations implicit in authorial organization of the narrative and its interpre-
tation by the receivers. In order to understand the concept of intentionality in narrative 
communication between an interactive system and a user, it is relevant to deal with 
the problem of AAD by referring to the rich semiotic tradition which has framed the 
issue in terms of interpretation, coding and decoding processes. As it has been repeat-
edly pointed out by semioticians, coding and decoding in information theory remains 
at a syntactic level and lacks any semantic value, which is the level where interpreta-
tion begins. Furthermore narratives are not transmitted exclusively by means of sym-
bolic messages but they present also high degrees of iconicity, independent of the 
language, medium or modality of representation, be that natural language or multi-
modal representations in interactive immersive media. This fact introduces further 
limitations on the assumption of transmission efficiency (or fidelity) implicit in com-
munication theory. In other words, it is well accepted that in any narrative communi-
cation act there is an interpretation gap between senders and receivers that can be 
represented as the distance between sender and receiver, addresser and addressee, or 
author and audience, depending on the communicational context. 

In his seminal paper, Eco [26] introduces the concept of “aberrant decoding” in or-
der to explain how messages can be interpreted differently from what was intended by 
their sender. Such interpretation gap, if not intended by the sender (in our context the 
author), is due to sender and receiver not sharing properly the coding system, which 
makes the receiver diverge in his interpretation from the “preferred decoding” in-
tended by the sender. We refer here to this interpretation gap as the AAD which the-
reby illustrates the continuum that goes from complete aberrant decoding to perfect 
reception of the preferred decoding, depending on how defective is the sharing of the 
coding an decoding system between author and audience.  

This notion can be further extended to immersive-interactive media, suggesting 
that AAD might have even more complex dynamics due to the fact that besides the 
potential interpretation gap of linear communication, interactivity introduces the pos-
sibility of the audience’s intents to be explicitly realized. However, it is possible to 
assert that while the authorial intents tend to be forgotten in highly interactive systems 
that privilege  the realization of the users’ intents, the author’s intentions still play a 
predominant role in such contexts and instead could  be manifested as rules or boun-
daries within which  the user can  interact. This in fact means that in spite of the 
AAD, and the potential divergence between intents, every system still poses a specific 
goal, which then ultimately depends mostly on the author/designer and the nature of 
the system (e.g. entertainment, education, persuasion, communication, etc.).  

In cases of non-interactive narrative communication, audiences tacitly assume that 
the author will comply to the cooperative principle [27-29] when communicating the 
story, and that the author and the audience share the expectation that elements intro-
duce into the story will ultimately demonstrate their relevance [27]. In other words, 
audiences of linear narratives will have a tendency to seek to get the “preferred  



16 L.E. Bruni and S. Baceviciute 

 

decoding” intended by the author, what Brunner calls “the story as it is” [25]. On the 
other hand, in interactive scenarios the cooperative principle between the user and the 
system (i.e. the author/designer) now depends also on interaction and the choices that 
are made by the user. In this case, the cooperative principle is manifested in terms of 
cueing the user’s further actions, providing feedback and affordances, and it still plays 
an important role because the audience’s trust will now depend on maintaining an 
effective distribution of control between the system and its users. Otherwise the users 
will feel loss of agency, meaning that their intentions and expectations in relation to 
the system will not be fulfilled [29].   

As productive interactivity2 allows the user to directly manipulate the narrative 
pathways provided by the system, it thereby also offers a bigger potential for the user 
to implement his/her intentions in the narrative communication process. This means 
that the author’s intentions become harder to be guaranteed, or at least face a greater 
challenge in terms of successful transmission of the narrative’s substance to the user, 
potentially increasing the AAD. Nevertheless, even though the authorial figure be-
comes allegedly weaker in highly interactive scenarios, the author’s intents still play a 
significant role when defining the system’s boundaries, the degrees of freedom 
granted to the user, and the rules by which the user is allowed to utilize that freedom 
in a given context.  

Therefore, the fate of the narrative paradox and the productivity and optimality of 
user experience in a given immersive interactive system should be assessed not only 
regarding the user’s psychological involvement in the meaning generation process but 
also by evaluating the  distance between author and audience always in strict relation 
to the explicit goals setup for the system.   

3 Abstract vs. Didascalic Narratives 

Another parameter that is interesting to consider in relation to AAD is how abstract or 
descriptive a narrative work is. This can be approached by analyzing the level of ab-
straction inherent to various manifestations of narrative content. We propose here to 
look at these differences by defining a continuum that goes from abstract narrative on 
one extreme to what we call didascalic narrative on the other.  

Here, abstract refers to all forms of content having only intrinsic form with little or 
no attempt at pictorial, figurative or explicit  representation [30], but however with 
potential to elicit some degree of narrativity. On the other hand, didascalic, a word 
borrowed from Greek to imply a very didactic, explicit, obvious, self-explanatory 
message (and from the Italian didascalia), refers to content with high intrinsic pictori-
al, descriptive, explicit, concrete, figurative or narrative representational power. In 
any immersive-interactive media, an author may have an intended narrative in mind 
with the option of presenting its substance in a more or less abstract or didascalic 

                                                           
2 Ryan [9] defines two types of interactivity to characterize user’s involvement: selective inte-

ractivity, as for example, a random or a purposeful selection among alternatives, and produc-
tive interactivity, where the participation and involvement of the users’ actions are fruitfully 
allowing them to transform the textual or virtual worlds.  
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form (to some extent correlating also to how symbolic or iconic the given representa-
tion may be). In spite of the intention of communicating the substance of a narrative, 
the author may also have the intention to leave open space for different layers of in-
terpretation, where it is up to the receiver to “fill in the gaps”. Such intentions and the 
author’s  ability to implement them will determine where a particular narrative will 
be located in this continuum (see fig. nr. 1).    

 

Fig. 1. Author-Audience Distance as a function of the Abstract-Didascalic continuum 

To use Brunner’s words, a narrative representation with high levels of abstractness 
may lead to confused, incomplete and cloudy interpretations. According to him “we 
are more aware of our interpretive efforts when faced with textual or referential am-
biguities.” [25]. On the other hand, highly didascalic narratives create the illusion that 
there is little interpretation effort and that “the story is as it is”: “Great storytellers 
have the artifices of narrative reality construction so well mastered that their telling 
preempts momentarily the possibility of any but a single interpretation—however 
bizarre it may be.’’ [25]. In such a didascalic narrative, the skillful exploitation of the 
available representational devices and resources predispose the audience to one and 
only one interpretation creating a sort of “narrative necessity”. According to Bruner 
[25], another factor that can make a story seem self-evident and not in need of inter-
pretation (i.e. highly didascalic) is "narrative banalization”, that is, the work is so 
conventional and within a well-known canon that it will lead to a very straightforward 
and almost automatic interpretative routine. 

While some media are capable of offering more explicit narrative representations 
[31], other media, by their own nature, may tend to host more abstract manifestations. 
However, we believe that the content itself, independently of the media, can have 
abstract or didascalic manifestations. Thereby the level of narrative abstraction of the 
content would more likely depend on the content itself and on the interpreter’s decod-
ing capacity, rather than on the independent properties of the media. 

Lastly, another important issue arises from the discussion of narrative content in 
terms of the abstract and didascalic continuum, namely whether or not the level of 
abstraction affects the level of narrativity of a given content. For example, a narrative 
may have several levels of interpretation embedded and intended by the author, some 
of which may not be accessible to interpreters that do not possess the de-coding key 
for those layers. The work could then appear very explicit to some subjects whereas it 
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could remain very abstract for others. Therefore, the AAD determined by the level of 
abstraction of the given narrative will also be dependent on how much the author and 
the audience share the decoding or interpretation key. In other words, the level of 
abstraction may serve as an inaccessible language for the “non-initiated” or as a “se-
cret” language for the knowers of the “code”. This means that the level of abstraction, 
in this sense, may be a relative and dynamic one.  

4 Narrative Intelligibility and Narrative Closure 

In this framework, we are considering narrative not only as a communication act but 
also as a human cognitive mode for organizing experience [32]. However, in the case 
in which the subject is alone in his or her generation of an introspective or internal 
narrative there is still a communication act, what Lotman calls “auto-communication” 
[33, 34].  

These two levels or planes of narrative processes, i.e. narrative as a human cogni-
tive mode for organizing experience and narrative as a communication resource, are 
obviously intrinsically related, both evolutionarily and ontogenetically. However, it is 
useful to make the analytical distinction since either mode can be operative in differ-
ent narrative contexts as for example when we are forming in our mind the history of 
our identity, or when we are being transported into a fictional or virtual world pro-
vided by an author in what becomes then an act of narrative communication.  

These two different “functions” of narratives give place to two different but inter-
related processes of meaning generation, interpretation and reception in a narrative 
communication act between an author and a target audience. On the one hand there is 
the process in which the audience receives or generates meaning in a way that is close 
to what is intended, desired or expected by the author. On the other hand there is the 
process where the audience may construct its own meaning out of what is being me-
diated, independent on whether that meaning corresponds or gets close to what is 
intended by the author. The former process we propose to be referred to as narrative 
intelligibility and the latter one as narrative closure. 

In the case of narrative intelligibility, meaning generation can thereby be addressed 
in terms of the user’s understanding of the mediated narrative in relation to the in-
tended meaning ascribed by the author, i.e. the fidelity of the transmission, or how 
close the AAD is. In other words, in relation to narrative intelligibility this distance 
then depends on the alignment between the author’s intended meaning and the one 
comprehended by the user. So, on the one extreme we have a complete coincidence 
between the author’s intended meaning and the one received by the user, and on the 
other total incomprehension. AAD can therefore be seen as a function of intelligibili-
ty, which in turn may be influenced by the degree of abstractness and didascalicity of 
the given narrative. 

In the scenarios concerning narrative closure [38, 39], on the other hand, there may 
be more or less divergence between the meaning intended by the author and the one 
generated by the user. This consequently suggests that a considerable AAD may be 
present in spite of the fact that through the cognitive-interpretative process of the 



 Narrative Intelligibility and Closure in Interactive Systems 19 

 

receiving subject some form of meaning might be constructed. We can thereby assert 
that narrative intelligibility presupposes closure, but narrative closure may be reached 
without an intelligible intended message. In this sense, the kind of closure resulting 
from a narrative generation in a subject’s mind entails that something is being unders-
tood, even though is not something that was intended to be understood in the commu-
nication act. This would be the case for example in interactive narrative projects that 
go in the direction of emerging narratives. 

The relations between meaning construction and AAD also vary according to 
whether we are confronted with a linear or an interactive system, as well as according 
to the goals of such system, which may place the experience of intelligibility either at 
the narrative or at the system level. Since linear narratives are more or less based on a 
complete authoritative control of the experience, they guarantee, or at least support, 
high degrees of intelligibility, with the possibility for the author to move along the 
abstract-didascalic continuum in order to introduce some degree of freedom of inter-
pretation. In this latter case, the audience would still be experiencing some sort of 
narrative closure in spite of the diminishing narrative intelligibility.  

 

Box 1. The Relation between Narrative Intelligibility and Narrative Closure 

Interactive narrative systems may, on the other hand, intentionally or not, difficult 
or hinder an automatic interpretative routine for understanding “the story as it is”  
– should that be the intention of the author or designer. If narrative intelligibility is 
not the goal of the system, then the alignment between the author and the audience 
should be considered at the level of fulfillment of the goal of the system. Normally, 
but not necessarily, this would translate into, instead of experiencing narrative intelli-
gibility, experiencing some form of narrative closure, where “the author and audience 
share the expectation that elements introduced into the story will ultimately demon-
strate their relevance” [27]. Hence, if the author and the audience are not sharing the 
same interpretation (narrative intelligibility), achieving narrative closure– i.e.: that the 
given elements can be connected into some relevant or coherent scheme – is a minim-
al requisite (see box nr. 1).   
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5 Goals of the System 

As previously stated, every message transmitted through a communication channel 
encompasses a specific meaningful content and a particular intent defined by the in-
itiator of communication – in this case, the author, who structures his/her work to 
affect the reader in a particular way [20-22, 26, 27, 35-37]. It thereby becomes evi-
dent that every narrative, and hence content in any digital interactive-immersive sys-
tem implicitly has a specific intention to be apprehended by the user. However, the 
“faithful” or trustworthy reception of the mediated narrative may not be the same as 
the goal of the system. If the goal of the system is in focus and the narrative (emer-
gent or not) is just a tool or an accessory for the goal, then the authorship resides more 
in the goal than in the narrative. In other words, the goal of the system supersedes the 
narrative. On the other hand, if the normative value or the quality of the narrative, and 
its trustworthy transmission, is the central element of a system (i.e. it coincides with 
its goal) then the authorship resides in the narrative itself and the system is just a me-
dium for its transmission. If instead, both, the goal of the system and the narrative are 
completely disregarded (i.e. total freedom for the user) then by reduction ad absur-
dum we are just furnishing the audience with an expressive tool to become authors.  

In certain circumstances the author/designer3 of an interactive narrative application 
may intend to allow maximum freedom of interpretation into unforeseeable new narr-
atives. However, this is not the case for interactive narrative scenarios that are  
concerned with effective communication with specific normative or goal-oriented 
content. This is evident for example in the case of “edutainment”, where the challenge 
is to maximize the interacting subject’s freedom, high levels of engagement, fun, joy, 
playability, and the possibility of an individualized experience while maintaining a 
threshold of narrative closure and intelligibility of the main theme intended by the 
author of the application. How much an author or a designer of a system wants the 
mediated narrative to be transmitted with high fidelity and intelligibility, making it 
highly didascalic so as to shorten the author-audience distance, or how much he in-
tends to maintain a high level of abstractness leaving freedom for open interpreta-
tions, or yet, how much he intends a combination of didascalicity and freedom of 
interpretation (only possible in interactive systems), will depend on the (normative) 
goals of the system. Based on this, we propose that narrative intelligibility and closure 
– as a cognitive process that characterizes the complex immersive and engaging expe-
riences of users – cannot be assessed or considered without integrating the intentions 
and goals of the system in the assessment process. 
                                                           
3 It is relevant to qualify the terms “author” and “authoring” as used in this context. Customari-

ly, in the field of digital interactive applications, the roles of designer and author are implicit-
ly conflated. Authoring therefore implies mainly the general tasks of a designer, without  
necessarily paying particular attention to the thesis or the substance of the content being me-
diated. Whereas this may be the case in purely entertainment applications, it may sometimes 
not be the case in the context of applications (such as edutainment or serious games) that deal 
with didactic or normative content. In these cases, the authoring part of the equation is more 
concerned with assuming responsibility for the content and it may be more or less distinct 
from the actual design. 
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Thereof, if one wants to use digital, interactive, and narrative-based technology for 
communicational, pedagogical, educational, didactic, therapeutic or artistic purposes, 
for instance, there must be a more or less explicit or implicit normative goal in the 
whole endeavor. On the other hand, some developments in interactive narrative, sto-
rytelling, and drama have focused on the generation of engagement by attempting to 
empower the interacting subject in the composition of the narrative, emphasizing 
more the experience of narrative closure than that of intelligibility of a particular  
thesis. 

In this discussion it becomes important to note the distinction between experienc-
ing the system and experiencing the narrative that it mediates. The author or the de-
signer thereby has to define closure and intelligibility at two levels – the level of the 
system and the level of the embedded narrative. At the system level, the audience 
experiences intelligibility as meaningful interaction, which results as expected by the 
author/designer, in relation to the goals of the system. In this case, this intelligibility 
determines the AAD at the system level. Closure at the system level is also expe-
rienced as meaningful interaction, but it may result independently of the au-
thor/designer and the alleged goals of the system. At the embedded narrative level, 
high sense of intelligibility likewise entails a short AAD, but in this case the user 
experiences a good understanding of the narrative as intended by the author, and if the 
narrative is well integrated to the system’s goals the user will also get the experience 
of intelligibility at the system level. Whereas, closure at the narrative level entails a 
good sense of having experienced a narrative, which, however, does not necessarily 
coincide with the author's preferred or intended interpretation.  

From the design point of view, the desire level of narrative intelligibility and/or 
closure will thereby be intrinsically related to the goals of the system. Sometimes 
intelligibility and/or closure are not necessarily a normative value in themselves. In 
such cases intelligibility and/or closure may be achieved (and desired) at the system 
level instead of at the narrative level. Based on these considerations, we can postulate 
three cases for relating the goals of the system and the goals of the narrative. 1) In the 
first case, the goal of the system is the mediation of the narrative itself, or is very 
closely related or embodied in the narrative. Here, the goals of the system and the 
goals of the narrative conflate into each other, i.e.: the goal of the system becomes 
achieving some sort of narrative intelligibility and/or closure. Examples of this can be 
found in interactive storytelling, emergent narrative systems, artistic or literary im-
plementations. 2) In the second case, the embedded narrative is just one more re-
source within the system in order to achieve its goals. Here, the role of the narrative, 
and the intelligibility and/or closure that result from it, is subsidiary to other goals of 
the system. If the goal of the system foresees or needs an open interpretation of the 
mediated narrative (i.e. with large AAD), and the narrative is therefore very abstract, 
the user can get his overall sense of intelligibility and/or closure by attaining the goals 
of the system, even if the level of narrative closure and/or intelligibility was very low. 
This can be encountered in interactive narrative applications in such fields as edu-
tainment, persuasion, therapy or entertainment. 3) The last case considers that the 
embedded narrative may be one desirable resource within the system but is nonessen-
tial in order to achieve the system's goals. Here, the role of the narrative, and the  
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resulting narrative intelligibility and/or closure is an accessory to the system. This 
case can be seen in some FPS games and systems where a narrative is, for example, 
presented in a form of cinematic cuts that are not central to the goals of the system.  

In figure 2 we have summarized how the parameters that we have been defining 
here can be considered and related to each other at these two levels of analysis (the 
interactive system and the mediated or embedded narrative) giving place to three 
different cases or types of applications.  

 

Fig. 2. Two Levels of Analysis for Goals, AAD, Intelligibility and Closure 

For example, a work like ‘Dear Esther’ could be considered as case number one 
where the narrative is the goal. Here, in spite of the low level of narrative intelligibili-
ty a high level of narrative closure may be possible. This being the goal of the  
work, the system becomes intelligible in spite of the lack of fidelity in the transmis-
sion of a particular narrative. Similar analysis can be made with other projects such as 
‘Heavy Rain’, ‘The Sims’, ‘World of Warcraft’, ‘First Person Victim [14]’, ‘My 
World’ [19], etc. 

6 Conclusions  

Two of the salient and very well-discussed issues in interactive and non-linear narra-
tives, the “narrative paradox” and the “combinatorial explosion“, pose interesting 
design challenges when mediating particular contents that need to be conveyed in an 
intelligible manner in cases which entail and presuppose the communication of didac-
tic or normative content, while simultaneously maintaining freedom in navigational 
interactivity.  

The central tenet of this article is that, if from the designer or author point of view 
the minimizing of author/audience distance represents a success criterion for develop-
ing such interactive narrative applications, this distance can be understood in different 
ways depending on the explicit or intended goal of the system. The requirement of 
narrative intelligibility, i.e. that the audience’s understanding or interpretation of the 
work closely matches that of the author- which normally would be the determinant 
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factor to evaluate author/audience distance –  in interactive systems may not neces-
sarily be a requirement for achieving the goals intended by the system, which become 
in this way the main criteria for evaluating the author/audience distance. 

The present framework is intended to serve as a departing point for authors and de-
signers given the task of embedding particular normative content in an interactive 
application. This includes applications in edutainment, communication, therapy, cy-
bermedicine, digital interactive technology for sustainability, persuasive technology, 
artistic expression, or in general authors who have a particular stake in the “message” 
being mediated. It should also help in making sharper the distinction between design 
choices and authoring intensions in applications that have a manifested agenda and 
where authoring involves assuming responsibility for the content. 
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Abstract. The opposition between narrative agency—the ability for readers and 
players to make meaningful choices—and narrative immersion has been an on-
going conflict in the world of interactive storytelling. Some forms, such as 
games, have been argued to be more successful at balancing the tension be-
tween interactivity and immersion than forms like hypertext fiction [16]. Using 
these two forms as illustration, this paper will argue for the need for more 
nuanced understandings of “agency” and “immersion” by introducing  
definitions of diegetic and extra-diegetic agency alongside definitions of narra-
tive and mechanical immersion. Extending the vocabulary of agency and im-
mersion highlights some key differences in how games and hypertexts have 
been understood. 

1 Introduction 

While early researchers of interactive literature presumed that meaningful choices and 
immersive stories combine within interactive systems to create deeper, more engaging 
narratives [13], a wave of critics in the late 1990s and early 2000s argue that choices 
may instead distract the reader  [9], drawing her consciousness out of the immersive 
narrative experience by forcing the self-reflexivity inherent in choice-making [16]. If 
we are reading a hypertext, and we pause to consider a choice among links on a 
screen, we are no longer fully immersed in the fictional world. 

Marie-Laure Ryan explores immersion and agency within interactive environments 
in her 2001 book Narrative as Virtual Reality [16], but after a thorough exploration of 
their effects on the narrative experience, Ryan concludes that narrative immersion 
requires recentering the rules of one’s world and a participation in a storyworld. She 
concludes her analysis of hypertext and interactivity by arguing that “the proper ap-
preciation of the multidimensionality of hypertext is incompatible with recentering 
and imaginative membership in a fictional reality.” [16] In a later chapter on how 
agency and interactivity might coexist, Ryan suggests that 3D games, being a more 
narratively immersive environment might offer a hybridization that can reconcile the 
tension between agency and immersion. 

Choices are commonplace in games, unlike hypertext, these choices are usually not 
criticized as distracting, despite holding the same potential for the player to focus on 



26 S. Mason 

 

meta-game choices—thus pulling her out of the immersive game experience. What, 
then, is the difference between the choices presented in games and those in hypertext? 

In this paper, I will argue that the difference lies in the kinds of choices presented 
to the reader and their effect on the immersive experience. To understand these ideas, 
we will need a more specific vocabulary, and I hope to differentiate between diegetic 
choices and extra-diegetic choices to better understand how they affect the read-
er/player’s consciousness1 differently as it is projected into an immersive experience. 
In understanding these experiences, I will also differentiate between narrative immer-
sion and mechanical immersion. I also hope to understand how this self-projection 
might shape the kinds of narratives we see in the future. 

2 Immersion: Mechanical and Narrative 

To understand the relationship between choices and the reader’s immersive expe-
rience, we much first understand how agency and immersion are interrelated. The 
correlation between the two are long-documented. In her 1997 book Hamlet on the 
Holodeck: The Future of Narrative in Cyberspace, Janet Murray introduces the inter-
dependence between three aspects of interactive narrative: immersion, agency, and 
transformation2 noting,“the more realized the immersive environment, the more active 
we want to be within it” [13].  Murray views immersion as “the sensation of being 
surrounded by a completely other reality […] that takes over all of our attention, our 
whole perceptual apparatus” [13], describing the experience that John Gardner calls 
the “perfluent dream” [5] when it is applied to reading, and Nakamura and 
Csíkszentmihályi describe as flow in the context of performing activities [14]. While 
it might be easy to dismiss the two as obviously distinct—and I would argue that they 
are—they are often conflated in the literature, especially in the context of games. A 
more thorough comparison between these two phenomena reveals important similari-
ties and differences. 

Nakamura and Csíkszentmihályi define flow as “the state in which people are so 
involved in an activity that nothing else seems to matter; the experience itself is so 
enjoyable that people will do it even at great cost, for the sheer sake of doing it” [14]. 
They classify the following six factors as encompassing an experience of flow: 

1. Intense and focused concentration on the present moment 
2. Merging of action and awareness 
3. A loss of reflective self-consciousness 
4. A sense of personal control or agency over the situation or activity  

                                                           
1
 Though Aarseth considers the distinction between the reader and the player to be essential [1], 
interactive narrative often presents considerably complicated and overlapped situations. For 
the purposes of this paper and the sake of clarity, I will use “reader” as the generic term to 
designate the person interacting with a narrative environment (even in arguably game-like 
circumstances) and “texts” as the generic word for all included interactive experiences. 

2 As Mateas points out in his “A Preliminary Poetics,” [12] Murray’s “transformation” is highly 
problematic in that it can relate to several types of transformation within both the text and the 
reader. For this reason, and to maintain the scope of the paper, I will focus most heavily on 
immersion and agency, with transformation informing my approach, but not motivating it. 
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5. A distortion of temporal experience, one's subjective time experience is altered 
6. Experience of the activity as intrinsically rewarding, also referred to as “au-

totelic experience” [14] 

Immersion, then, need not necessarily involve narrative. Repetitive work might be 
immersive, as might a film, solving a crossword, or a conversation with a friend. In 
the context of interactive texts, I would argue for a distinction between mechanical 
immersion, corresponding to “flow” in which the player is immersed within the text 
or game’s mechanics and the constraints of its systems, and narrative immersion cor-
responding to Gardner’s perfluent dream (and Murray and Ryan’s “immersion”) 
which describes the transporting of one’s consciousness to a story and events. Of 
course, there is naturally much overlap between the two, just as there is much overlap 
between reading a game from ludological and narratological perspectives. For the 
purposes of this essay, we will be most interested in narrative immersion, but I find 
the distinction of the two cases a useful addition to the discussion.  

3 Diegetic and Extra-diegetic Agency 

Agency within a narrative system is deeply interdependent with immersion. Murray 
defines agency as “the satisfying power to take meaningful action and see the results 
of our decisions and choices” yet qualifies that decisions only constitute agency if the 
choices are meaningful and produce intended results [13].  The problematic distinc-
tion of what constitutes “meaningful” choices and how much latitude is given with 
“intended results” will be further examined in this essay. 

Much of the discourse has been focused on a narrow view of interactivity, one that 
relies on diegetic agency while ignoring other forms of interactivity. Aarseth de-
scribes ergodic literature and agency by delineating between a reader and a player: 

 
A reader, however strongly engaged in the unfolding of a narrative, is po-
werless.  Like a spectator at a soccer game, he may speculate, conjecture, 
extrapolate, even shout abuse, but he is not a player […] He cannot have the 
player’s pleasure of influence: “Let’s see what happens when I do this.” The 
reader’s pleasure is the pleasure of the voyeur. Safe, but impotent. 

The cybertext reader, on the other hand, is not safe, and therefore, it can 
be argued, she is not a reader […] The effort and energy demanded by the 
cybertext of its reader raise the stakes of interpretation to those of interven-
tion […] The tensions at work in a cybertext, while not incompatible with 
those of narrative desire, are also something more: a struggle not merely for 
interpretative insight but also for narrative control. [1, orig. emph]  

Aarseth’s distinction between active player and the passive reader becomes more 
difficult in the case of hypertext literature. Clearly under Aarseth’s own definition of 
“ergodic literature” as that which requires “nontrivial effort” to peruse [1], hypertext 
is an active experience, since it often  requires significant effort to traverse the text 
and create meaning among lexia [10]. The decisions, however, are done at a remove, 
as a reader of the text rather than a player within it. 
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In narratological terms, theorists have been focused on agency as changing fabula, 
or in narratologist Seymour Chatman’s more helpful terminology story—the events 
that happen or action of the narrative—with less emphasis on changing sjuzet, Chat-
man’s discourse—or the ordered retelling of those events [3]. Consider, for example, 
the difference between a Choose Your Own Adventure (CYOA) book and navigating 
the lexia of a hypertext novel. We might differentiate the experience of the two read-
ers. The CYOA novel affords the reader agency: she may turn to page 7 to attack the 
dragon or turn to page 45 to run.  Her choice directly affects the outcome of the story, 
and turning to the appropriate page will afford the intended result (likewise if she 
follows links instead of turning pages). She is clearly exerting agency by affecting the 
story. The hypertext reader, however, does not necessarily embody a character within 
the story. The case for this constituting agency, however, becomes stronger when one 
considers that many of the Eastgate stories contained guard fields or other  conditional 
structures that prevented certain lexia from being accessed until others had been ac-
cessed. Choices had real consequences. Furthermore, the order of the story certainly 
affected the reader’s interpretation of story events, since she was usually focused on 
trying to construct a cohesive narrative from the parts she had seen [16]. Not visiting 
certain lexia might change the entire implications of the piece as in  Joyce’s after-
noon, a story [7] and Twelve Blue [8]. 

Reordering a story without changing the events presents an interesting problem for 
agency: we are making meaningful decisions, and perhaps our decisions are produc-
ing our intended results, but are not affecting the story events, only our understanding 
of those events, or the discourse. As Ryan explains, “If we assume that hypertext 
projects a single fabula, rather than a radically new story in each reading session, this 
means that reading is cumulative,” that is, as the reader traverses (and re-traverses) 
different lexia, she is trying to construct a whole, cohesive narrative rather than taking 
each lexia as independent [16]. For this reason, I think a distinction between the types 
of choices a reader might make is useful. For our purposes, diegetic choices are those 
that a player makes as a character or presence within a story world that affect story, 
while extra-diegetic choices are those that a reader makes as a removed observer that 
affect discourse. This distinction is the key to understanding the reader’s relationship 
to the protagonist of an interactive narrative. 

Historically, agency and immersion have been treated with varying levels of inter-
dependence. Nakamura and Csíkszentmihályi treat agency as a precursor to immer-
sion. Where Murray and Ryan begin their explorations with immersion, implying that 
it is a precondition to agency, Espen Aarseth begins with agency as a precondition to 
ergodic literature [1]—a reasonable argument, since without agency there is no “inte-
ractivity.”  Michael Mateas, in his “A Preliminary Poetics,” integrates Murray’s cate-
gories with Brenda Laurel’s ideas on an Aristotelean model for interactive drama, 
arguing for the “primacy of agency” and concluding, “Agency is a necessary condi-
tion for immersion” in interactive drama. [12] 

Here we find a chicken and egg problem facing agency and immersion: is agency a 
prerequisite for immersion or vice versa? The experience of narrative in novels and 
films suggests that agency is not a necessary condition for immersion, yet flow theory 
and interactive forms suggest otherwise. The problems that we face, then, include 
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understanding the relationship of agency to both mechanical and narrative immersion, 
understanding the distinction in levels of agency between the observer and the inte-
ractor, and understanding how diegetic and extra-diegetic choices factor into our ex-
perience of projection into a narrative. 

4 The Complicated Relationship between Immersion and 
Agency 

Armed with a better vocabulary for understanding the problems facing the relation-
ship between agency and immersion, let us explore these difficulties. The difference 
between mechanical immersion and narrative immersion is analogous to the differ-
ence between flow and the perfluent dream. Narrative immersion does not require 
agency. A person in a movie theater is a passive receiver of the story; she is perform-
ing trivial effort in receiving the story. She does not exercise agency over the narra-
tive, and she has nothing close to diegetic agency. On the other end of the spectrum, a 
worker stamping labels onto cans may experience mechanical immersion without 
being engaged in any type of story, but is the worker experiencing agency? 

Nakamura and Csíkszentmihályi detail the requirements for entering the flow state, 
including the sense “that one can control one’s actions” [14]. They elaborate to sug-
gest that the need for control is actually a need for “a sense that one can in principle 
deal with the situation because one knows how to respond to whatever happens next” 
[14]. Mechanical immersion thus requires not only that a person knows how to re-
spond to a challenge, but that she is aware of that knowledge.  

When in flow, the individual operates at full capacity and finds this intrinsi-
cally rewarding.  The flow interviews made clear that this is a state of dy-
namic equilibrium. Entering flow depends on establishing a balance between 
perceived action capacities and perceived action opportunities. The balance 
is intrinsically fragile. If challenges begin to exceed skills, one becomes vi-
gilant and then anxious; if skills begin to exceed challenges, one relaxes and 
then becomes bored. [14, emph added] 

The applications to interactive texts, particularly games, is obvious. Mechanical 
immersion requires that we are comfortable and familiar enough with the constraints, 
challenges, and opportunities within a system to “master” it. Achieving agency within 
interactive systems requires not only that we have control over certain aspects of the 
system, but that we understand the control we have, we know our limitations, and we 
are fluent with the our means of influencing the virtual space.3  

                                                           
3 We take the idea of fluency for granted with older media. Aarseth considers reading a book or 

watching a film to require “trivial effort,” [1] but that is only because we have become fluent 
enough with typography, punctuation, and page turning for novels—and cuts, close-ups, and 
montage in film—that parsing the meaning of these conventions is now considered trivial. 
Greg Ulmer postulates that as media converge, so too will our electracy, or literacy for under-
standing transmedia forms [19]. Only 20 years ago, we were still negotiating the semantics of 
links. [10]. 
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Murray comments on “interactivity” by noting that “the pleasure of agency in elec-
tronic environments is often confused with the ability to move a joystick or click on a 
mouse. But activity alone is not agency” [13], offering that agency is dependent on 
“meaningful choices,” which might raise the question of whether extra-diegetic 
choices even count as agency at all. Agency is dependent on choices that have a real 
effect, choices that are dependent on the agent and her decision. Agency by definition 
is not interested in the artifice of choice. The idea of “meaningful choice,” however is 
not specific enough when dealing with interactive narrative. Do we mean choices that 
meaningfully affect the story events, or are those that only affect the discourse also 
meaningful? Murray and Aarseth both include hypertext narratives in the scope of 
“interactive narratives,” yet the choices presented by the classic postmodern hyper-
texts do not present anything like diegetic choices. Interactive texts offer agency and 
control, but they need not necessarily offer diegetic control. If interactive texts by 
definition are ergodic and require nontrivial effort to read, and movement within and 
through a story requires (or affords) the reader decisions, we must allow that they are 
affording agency, even if those choices are only affecting the discourse and not the 
story.  

Consider Michael Joyce’s classic hypertext Twelve Blue. In this work, as was typi-
cal of early hypertexts, Joyce presents a narrative through several short, interlinked 
passages or lexia. The reader cannot change the story events, all of her choices are 
extra-diegetic, and her decisions determine only the order in which the passages are 
presented. No matter which path the reader takes, she will always come to one partic-
ular lexia entitled “Everything can be read,” but each time she reads it, the meaning 
she interprets will change based on what she has read before it. Thus the order in 
which the work is read is extremely important, certainly a “meaningful choice” even 
though it does not affect the story events.  

It is important to emphasize that while distinguishing diegetic from extra-diegetic 
choices, and mechanical from narrative immersion, the two do not necessarily corres-
pond in all cases where one type of agency is a path to one type of immersion. A 
hypertext work like Twelve Blue might elicit narrative immersion through extra-
diegetic agency, or the absent-minded clicking of links without even reading the lexia 
might lead to mechanical immersion. These two rubrics—types of immersion and 
types of choices—exist as related, but distinct, rubrics. It is interesting, however, to 
examine their effects on our interaction within a story. 

5 Affect and Space 

Narrative immersion is interested in our projection of consciousness into the story 
world, but how we exist within that world is dependent on the types of choices we are 
given. Some texts afford us only extra-diegetic choices, allowing us to project our 
consciousness into the story world as an observer only. The allowance of diegetic 
choices, on the other hand, lets us exist inside the story world as a character or avatar. 
Even texts that do not represent the reader as such—The Sims [17] and other God 
games, for example—allow the reader a presence in the virtual realm, and makes 
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readers directly responsible for the outcome of the story.4  To understand the how 
agency affects our projection of consciousness into narrative, we must first examine 
space within narratives. 

According to Seymour Chatman, our concept of story is framed in the idea of 
space.  Story exists in “story space,” [3] the barrier to which is the text. When reading 
a book, we project our consciousness into the world, the space, of the characters. We 
feel as though we are “present” for the events. A film, for example futher defines this 
space. The characters exist within the space on the other side of the screen. Story 
space encompasses the perceived space the characters inhabit (note: this is not the 
space the actors inhabit while shooting the scene), including the space outside the 
immediate frame of the shot. [3]. Narrative immersion then, occurs when we start to 
consider ourselves as present in that space. 

In digital media, the idea of space is closely related to agency. In New Philosophy 
for New Media, Mark Hansen explores the idea of “digital any-space-whatever” 
(ASW) as distinct from the “empirical space” in which we—as real people—exist [6]. 
Departing from Deleuze’s examinations of ASW in cinema, Hansen describes a 
process of framing that the body undergoes in an effort to situate itself in virtual space 
that corresponds very closely to the same situating of consciousness that Ryan de-
scribes when a reader enters a fictional world and adjusts to the “rules” of that world 
[16]. In digital space, this process relies heavily on affect [6], Hansen’s term for the 
situation of one’s self in virtual space through similar proprioceptive cues to our real 
world spatial understanding: movement, vision, feedback “feel”, etc..Affect, then, 
becomes central to the our connection with an avatar character, whether that avatar is 
visible as in Super Mario Bros. [18], or invisible as in The Sims [17]. 

Murray argues that if we click a button and something other than our intended re-
sult happens, agency is not exerted [13] and immersion is disrupted, thus raising the 
question of how long down the chain of story events our preconception of the “in-
tended result” is justified. If pressing a button swings a sword, we can expect that to 
be the case each time we press that button. If, however, we press a button to swing a 
sword in hopes of killing a dragon, and instead cause the dragon to turn into a swan, 
have we exercised agency? If the swan does something unexpected, that action can 
surely be removed from our original pressing of the button and its intended result, but 
how far does the idea of “intended result” carry? It is ridiculous to assert that true 
agency means no unexpected event can ever occur, and I would argue that agency 
involves a great deal of uncertainty: we do not necessarily know the consequences of 
our decisions when we make them. What Murray describes when she describes inter-
face interaction is not agency, but affect. Affect is a necessary path to agency; we 
must be able to interact with the system in a way that yields expected results, and we 
must be fluent with our means of affect to experience immersion. Yet in my distinc-
tions between diegetic immersion, extra-diegetic immersion, and affect, I would like 
to stress that these forms are not mutually exclusive, rather they express different 

                                                           
4 This is not to say that the reader is authoring the story or to diminish the author’s role or pow-

er. The author, as the devisor of the system with which the reader interacts is ultimately in 
control of any situation within the narrative since she provided the framework [13] [1]. 
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categories by which we might discuss a piece and how it elicits the reader’s sense of 
control. 

The difference between affect and diegetic agency is rooted in Murray’s idea of 
“meaningful choices.”  Diegetic agency allows us to make changes to the narrative. 
Affect, on the other hand, allows us to move through the space, swing a sword, or 
jump over an obstacle. The two are interrelated, but not synonymous. In Big Blue 
Box’s 2004 game Fable [4], the player controls a character in an action-RPG style 
fantasy. She may press buttons to swing a sword, cast spells, and so on. Performing 
each of these actions individually, I would argue, constitutes affect. The player may 
perform “good” or “evil” tasks, saving a man versus killing him for example, and her 
character and game experience will change according to that decision. I would argue 
that this type of choice is diegetic agency. Sometimes the two might coincide: a play-
er might swing a sword to kill a man, thus exercising both affect and diegetic agency 
at the same time. Two players who have similar experiences of the game will have 
inevitably swung their swords at different times, but if their diegetic choices align, 
they will consider themselves to have had a similar gameplay experience. 

The correlation between affect and diegetic space seems straightforward, but  how 
does affect factor in to our experience of digital narratives in which we do not embo-
dy an avatar, but rather observe the events as in Twelve Blue? Here our affect lies in 
the click of links and navigation through a text. The distinction between affect and 
extra-diegetic agency lies in the reader’s intent. Clicking links or performing other 
navigational tasks might be considered affect while the decision to choose a particular 
link over another might be an extra-diegetic decision. Again, the reader might exer-
cise both affect and agency at the same time. 

Interestingly, the space in which affect occurs differs from Fable to Twelve Blue. 
In Fable, affect occurs within the story space, whereas in Twelve Blue, the affect oc-
curs outside of the story space but within the discourse space.  The level at which we 
exercise affect is thus closely related to our level of embodiment within a digital text, 
which is in turn tied to how closely we identify with the characters whose fates we 
control. 

6 The Avatar and Responsibility 

I have so far discussed how the process by which we project our consciousness into a 
story, but what are the implications for these different models? If the reader identifies 
with an avatar character in a story world, she takes on a certain level of responsibility 
for the outcome of events in a different way than when she is merely an observer. The 
idea of embodiment within the text has created new models for how that text might 
affect a reader, experiences which games take for granted but literature has yet to 
fully explore.  

The discrepancy in responsibility of outcomes is notable in the treatment of the 
death of allies between games and literature: where games foster a sense of responsi-
bility and guilt for the death of an ally, literature provokes empathy rather than re-
morse. In many games, the death of an ally comes tinged with a sense that you should 
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have prevented that death. You, the player, have exercised your agency and caused 
your ally to die. Because the avatar/protagonist’s psyche is a void to only be filled by 
the player’s agency, it is the player, not the character, who causes that death. Valve’s 
brilliant Portal [15] treats this guilt with dark comedy, as GlaDos, the game’s anta-
gonist, admonishes the player for “killing” her “companion cube” (a small cube you 
acquire to help you solve puzzles, and which you are then forced to destroy) faster 
than any other test subject on record, highlighting the player’s decision to carry out 
the cube’s death to advance the game. The player feels a sense of responsibility be-
cause the decision ultimately came from her, and her agency played an active role, as 
opposed to watching the event occur and being powerless to stop it. In Michael 
Joyce’s hypertext afternoon, a story, on the other hand, the protagonist, Peter, admits 
“I want to say I may have seen my son die this morning.” We are privy to much of 
Peter’s psyche and we empathize with him deeply, but ultimately we do not feel Pe-
ter’s guilt. The links we clicked on to reveal that passage were only expressions of 
extra-diegetic agency. 

Games are already taking advantage of the player’s diegetic control to foster po-
werful emotions and make political statements. In Infinity Ward’s Call of Duty:  
Modern Warfare 2 [2], the avatar character is an undercover operative infiltrating a 
terrorist organization. He accompanies the terrorist group as they bomb an airport and 
murder civilians. Within the constraints of the game, the player must kill these civi-
lians lest she be discovered by the terrorists, however the player may struggle with 
shooting realistic representations of civilians and children as they scream and beg to 
be released. The game deliberately capitalizes on the player’s diegetic agency, the fact 
that she is choosing to murder innocent people, and evokes guilt and doubt—the same 
feelings the fictional avatar would have. Combined with anti-war quotes during  
loading scenes, and outcomes within the game that undermine the conventional first-
person shooter tropes that glorify war, the game uses the player’s sense of responsibil-
ity to impart its message about the futility and moral uncertainty of war. Where a 
novel might convey these themes by provoking a sense of empathy with a protagon-
ist’s frustrations, a game can make the player feel those frustrations directly [11]. The 
sense of responsibility is dependent on the presence of diegetic agency. 

7 Conclusion 

Understanding how we, as readers, relate to interactive digital texts informs how au-
thors write stories for digital media. It is my hope that by defining more specific terms 
for the types of choices in interactive narrative, and by examining their relationship to 
different types of immersion, we might gain a better understanding of the way we 
relate to interactive texts.  The distinction between virtual worlds and literature is a 
fascinating and increasingly blurred distinction, and I hope that an improved vocabu-
lary will be helpful in describing similarities and differences in these media. 

Understanding the distinctions between the types of choices we make in interactive 
texts, and their impact on the reader, we might gain an understanding for the kinds  
of narratives we might see in the future or use this insight to model more robust narra-
tive systems. Such knowledge is also critical for understanding the strengths and  
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limitations of these media and for beginning conversations on how other literary de-
vices—point of view, episodic narrative, etc.—affect our relationships to characters in 
interactive forms differently than in previous media. 

 
Acknowledgments. I would like to extend a special thanks to Noah Wardrip-Fruin 
for reading an early draft of this essay and providing invaluable insight, as well as 
Michael Mateas, Aaron Reed, John Murray, Peter Mawhorter, and John Mawhorter 
for offering helpful feedback and dialogue that led to the formulation of these ideas. 

References 

1. Aarseth, E.: Cybertext: Perspective on Ergodic Literature. Johns Hopkins University Press 
(1997) 

2. Call of Duty: Modern Warfare 2. Infinity Ward. Xbox 360 (2010) 
3. Chatman, S.: Story and Discourse: Narrative Structure in Fiction and Film. Cornell Uni-

versity Press (1978) 
4. Fable. Big Blue Box. Video Game. Xbox (2010) 
5. Gardner, J.: The Art of Fiction: Notes on Craft for Young Writers. Random House Digital, 

Inc. (1991) 
6. Hansen, M.B.N.: The Affective Topology of New Media Art. In: New Philosophy for New 

Media, pp. 197–232. MIT Press (2004) 
7. Joyce, M.: Afternoon, a story. Eastgate Systems, Inc., Watertown (1989) 
8. Joyce, M.: Twelve Blue. Eastgate Systems, Inc., Watertown (1996) 
9. La Farge, P.: Why the Book’s Future Never Happened. Salon (2012) 

10. Landow, G.P.: Hypertext 3.0: Critical Theory and New Media in an Era of Globalization. 
Johns Hopkins University Press (2006) 

11. Mason, S.: The Player’s Role: Understanding Agency in Digital Game Narratives. In: Har-
good, C., Millard, D.E. (eds.) Narrative and Hypertext 2011 Proceedings: A Workshop at 
ACM Hypertext 2011, pp. 21–24. University of Southampton Press, Eindhoven (2012) 

12. Mateas, M.: A Preliminary Poetics. Electronic Book Review. Web (2005) 
13. Murray, J.: Hamlet on the Holodeck. The Free Press, New York (1997) 
14. Nakamura, J., Csíkszentmihályi, M.: Flow Theory and Research. In: Snyder, C.R., Lopez, 

S.J. (eds.) Oxford Handbook of Positive Psychology, 2nd edn., pp. 195–203. Oxford Uni-
versity Press (2002) 

15. Portal. Valve. Video Game. Xbox 360 (2007) 
16. Ryan, M.: Narrative as Virtual Reality. Johns Hopkins University Press (2001) 
17. The Sims, Maxis. Video Game. PC (2000) 
18. Super Mario Bros. Nintendo. Video Game. Nintendo Entertainment System (1986) 
19. Ulmer, G.: Internet Invention: From Literacy to Electracy. Pearson Longman, White Plains 

(2002) 
 



 

H. Koenitz et al. (Eds.): ICIDS 2013, LNCS 8230, pp. 35–44, 2013. 
© Springer International Publishing Switzerland 2013 

The Visual Construction  
of Narrative Space in Video Games 

Altuğ Işığan 

Izmir University, Faculty of Fine Arts, Department of Film and Television,  
Izmir, Turkey  

Isigan.altug@gmail.com 

Abstract. The video game Perspective (Borgen et al./DigiPen, 2012) poses a 
challenge onto current classifications of game spaces in the field of game 
studies, and onto established conventions of dimensionality in the game 
industry. Based on the challenge posed by this game, this paper explores 
whether spatial properties of game worlds are intrinsic to them and simply 
reflected via their representations, or whether their spatial properties are 
essentially arbitrary and must be produced and held up via spatial discourse. In 
the light of its findings, the paper questions whether it makes still sense to 
maintain a categorical distinction between 2D and 3D games. 

Keywords: Visual Construction, Narrative Space, Game Spatiality, 2D Games, 
3D Games. 

1 Introduction 

The recently published game Perspective [1] poses an important challenge onto 
established modes and notions of spatiality in the game industry and in game studies. 
One reason for this is that the game reveals to us the arbitrary nature of the meanings 
that spatial signifiers convey. The game thereby testifies the discourse-dependent 
nature of narrative space in video games. In the light of Perspective, it becomes 
impossible to continue to see established conventions of dimensionality and 
navigation in the game industry as intrinsic and easily classified aspects of game 
spaces. An analysis of Perspective would require a shift in focus from the currently 
available classifications of “given” spatial modalities [2, 3, 4, 5] in video games to the 
deeper investigation of the visual construction of their navigable spaces and the 
combinations of various depth clues that are utilized in the process of their 
construction. 

The problem we face in all these aspects is to learn to see game spaces as 
constructs whose properties must be produced and held up via discourse, and not as 
concrete places whose properties are intrinsic and merely reflected via their 
representations. In order to deal with this problem, this paper provides a review that 
touches issues from dimensionality to navigation and from image to text. The paper 
then provides a summary of its findings. 



36 A. Işığan 

 

2 Properties of Vid

2.1 A Fresh Perspectiv

Perspective (Figure 1) seem
or tridimensional worlds. T
relative position to the mo
allows players to modify th
enables their avatar to go a
seemingly tridimensional a
plane that the avatar can e
required spatial order by
tridimensional obstacle to 
out’s, the player can also
environment and the image
move the avatar around oth
camera-work, the player ca
of numerous game levels. 

Fig. 1. 

Typical game spatiality
game worlds as intrinsic, w
(probably resorting to te
explanatory), for they have
as achievements of visual 
follow established visual co
they start to lose their expl
and essentially arbitrary ga
concrete places. 

The game Perspective 
which will be answered bel

 

deo Games: Intrinsic or Constructed? 

e on Game Spatiality 

ms to challenge classifications that put games as either t
The players of this game control the camera so as to alter
oving object in the game world, that is, their avatar. T
he x, y and z values of the navigable axes in the game 
around otherwise insurmountable obstacles. For exampl
and insurmountable obstacle becomes a two-dimensio
easily jump on and walk over if the player achieves 
y adjusting the camera position so as to make 
appear flat. Furthermore, through zoom-in’s and zoo

o alter the relative size of the avatar in relation to 
e frame. This provides yet another way for the player
herwise insurmountable obstacles. Through such intens

an overcome a variety of spatial puzzles and reach the ex

 

Screenshot of the video game Perspective 

y models that consider dimension and values of axes
would have their problems to explain how all this is possi

erms like “hybrid”, which are descriptive, but 
e the tendency to take spatial properties as facts rather th
discourse. These models work fine with most games t
onventions, but as soon as these conventions are violat
anatory power. This is because they deal with the illus

ame spaces produced by spatial discourse as if these w

allows us to raise a number of interesting questions, al
ow: 

two 
r its 
This 
and 
le a 
onal 

the 
the 

om-
its 

r to 
sive 
xits 

s of 
ible 
not 

than 
that 
ted, 

sory 
were 

ll of 



 The Visual Construction of Narrative Space in Video Games 37 

 

•  Is there such a thing as a 2-D game world? 
•  Is there a better way to assess the problem of dimensionality in text? 
•  Are the x, y, and x values intrinsic to the axes that we name after these? 

2.2 Is There Such a Thing as a 2-D Game World? 

In order to answer this question, it is crucial to distinguish between the projection 
plane made available through, or used as, a medium (the screen, the canvas, a sheet of 
paper etc) and the image itself, whose illusory space is made of a compositional order 
of graphic elements whose arrangement may create the illusion of the presence of a 
potentially endless number of related depth planes. 

At least two graphic elements are required to articulate a visual discourse on 
spatiality. Their relationship produces the illusory presence of two image planes – 
figure and ground – and a sense of distance – depth – between them. In other words, 
this is also the minimum number of spatial signifiers that is needed to make the 
appearance of the z-axis possible. A sense of depth is not intrinsic to the space 
presented in the image, but an illusion born out of the structural relationship of a 
chain of at least two spatial signifiers that are used to create such sense of depth: 
spatial properties such as the z-axis are therefore always constructed and not simply 
reflected.  

The spatial signifiers that are utilized in a spatial discourse are aligned along 
specific reading lines whose articulation may go into various directions. They 
therefore possess the potential to yield different meanings depending on the preferred 
reading line. The following optical illusion (Figure 2) illustrates this point: 

 

Fig. 2. Optical Illusion: A vase or two faces? 

In the figure above, we see three graphic elements, a white shape and two 
symmetrical black shapes. The way in which we articulate these three visual signifiers 
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“near-zero”. Hence, there would be no chance to create the sense that things happen 
“there” because a marking of space as “place” wouldn’t take place: 

 
“Empty space gives us no clues to distance, because nothing is either near to or far 

away from us. Various objects help define the empty space and make it possible to 
perceive distance – a third dimension. […] positive volumes articulate the negative 
volume of empty space.” [11] 

 
On the other hand, it also becomes clear that the illusion of navigable space is 

closely related to the way in which the image is structured in terms of depth planes 
and the position of the observer in regard to their arrangement. What we tend to call 
2-D gameplay does not mean that there is a lack of third dimension, but rather that 
object movement and the reading line of the image is structured so that the act of 
“reading” and “writing/moving” is restricted to the surface of the figure plane of the 
image. This is, again, an achievement, and not an intrinsic aspect. Unfortunately, we 
mostly deal with conventions that are so well established and commonly used that we 
take their arbitrary nature as facts. 

2.4 Are the X, Y and Z Values Intrinsic to the Axes They Represent? 

According to Herbert Zettl [11], primary motion, that is, the movement of objects, is 
always judged from the camera’s or observer’s point of view: “no primary motion is 
intrinsically an x or z-axis motion. It becomes so only in proximity to the camera.” 
[11]. In other words, the same type of motion will be perceived as x or z-axis motion 
depending on whether the movement occurs laterally to the camera, or toward and 
away from it [11]. This principle reveals the arbitrary nature of how the movement 
axis gains its status as x, y or z-axis within game space, and how this status depends 
on the preferred spatial discourse. When the camera position configures the discourse 
space differently, the player constructs a different mental map of the story space and 
her movement in it. This is a point that classic models of game spatiality fail to 
address, since they assume that the x, y and z value that the axes take, are intrinsic to 
them. On the other hand, it is exactly this dependency on spatial discourse that the 
game Perspective exploits in order to provide its unique game space and gameplay 
features. 

The arbitrary nature of the way in which an axis is associated with its implied 
direction can also be observed in games such as Home Run [12] where the y-axis, 
which would according to established conventions normally indicate height, indicates 
movement towards or away from the observer, that is, movement along the z-axis 
(Figure 7). 
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Fig. 7. The principle of height in plane applied in the game Home Run 

Games in which the y-axis functions as a depth clue use a graphic principle called 
height in plane: “assuming that no contradictory distance clues are evident and that 
the camera is shooting parallel to the ground, we perceive an object more distant, the 
higher it moves up in the picture field.” [11]. Fernandez-Vara, Mateas and Zagal [13] 
have stated in their study on game spatiality that they didn’t come across any instance 
of a game of two-dimensional cardinality that allows for the use of only the y and z-
axis. It could be said that a reason for this is the principle of height in plane. Games 
whose gameplay cardinality would be limited to y and z-axis movement would most 
certainly fail to clarify whether the movement of in-game entities signifies that they 
walk toward or away from the camera, or whether they move up and down within the 
screen area. On the other hand, the developers of Perspective may well consider 
developing a sequel to their game that utilizes exactly this ambiguity as a novel 
gameplay feature. 

3 Summary and Conclusion 

Games such as Perspective pose a challenge onto largely accepted models of 
spatiality in game studies. In this paper I dealt extensively with this challenge and my 
review of commonly accepted notions and thoughts on game spatiality allowed me to 
come to the following conclusion: 

1 Aspects in regard to dimension and navigation are not intrinsic to the visual 
elements that are utilized but must be seen as the result of the interplay of (at 
least two) spatial signifiers. In this light, it is important to realize that for 
example the signifier |x-axis| is never the same as the meaning x-axis, for the 
ultimate meaning that a signifier expresses always depends on its 
relationship with other signifiers and how reading conventions order the 
reader to traverse the chain of signifiers. 
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2 Related to this point is the fact that the value of an axis is the result of the 
spatial discourse that presents object motion relative to camera or observer. 
It must be understood that both a sense of depth and a sense of flatness are 
achievements and not qualities that are intrinsic to the space in question, and 
therefore not simply reflected in its representation. This counts also for the 
ways in which a sense of navigable space is achieved. All these aspects must 
be crafted by, and help up, through discourse. 
 

3 Another conclusion of this paper is in regard to the question whether the 
notion of 2-D games still makes sense. While this notion seems to have 
practical use in the game industry and seems to hold a strong place in the 
register of game researchers, it seems to hide the fact that all games can be 
said to maintain an illusory third dimension. What we seem to try to express 
with this term is rather the situation in which a player’s ability to move 
entities around is limited along the x and y-axis of the figure plane. As long 
as we agree to use 2-D in this sense, we may avoid problems, but we should 
put more effort into spreading the idea that 2-D game worlds do not exist, 
and that the third dimension, while being inevitable, is always strictly an 
illusory one. 
 

4 This review has also shown that we need to develop a better understanding 
of text as image and stop calling text one-dimensional or zero-dimensional. 
This isn’t only wrong, but this way of seeing also creates confusion in our 
understanding of the reading line. This way of seeing is the main reason 
behind arguments such as “text is linear” and “games are non-linear”. 
Following a certain reading line is inevitable, yet the way in which this 
reading line is fixed is arbitrary, and the notion of the reading line itself has 
nothing to do with the linearity or non-linearity of the narration. 
Furthermore, I showed that the “linear” reading line of the codex format, 
which is often seen as the “nature” of narratives, is a convention, and that 
text may not only be three-dimensional, but that it can be also read along this 
third dimension. This is in my opinion a very strong call to give up on our 
cliché thinking in regard to text and narrative, and to realize that no 
narrative, be in presented in book format or in game format, is linear or one-
dimensional by its very nature. 
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Abstract. This paper aims to discuss two primary points. Firstly, I argue that 
due to the complex development of Game Studies as a field and to the constant 
technological innovation, it is important to elaborate a reflection on the current 
state of video game aesthetics and its relationship with other audiovisual media. 
Secondly, the relevance of film-related analytical and theoretical tool is ex-
plored through the analysis of video game mise-en-scene and its tools of repre-
sentation. I want to highlight the similar aesthetic strategies and, at the same 
time, to underline the shifts occurred in terms of functions. Finally, I describe 
two relevant aesthetic tendencies in the current video game generation: the 
scripted staging and the expressive lighting. 

Keywords: Film Studies and Game Studies, video game aesthetics, film lan-
guage, mise-en-scene, staging, lighting, remediation, cinema and video games. 

1 Cinematic Language in Video Games 

As audiovisual entertainment whose content is largely representational, video games have a lot 
more in common with film and television than merely characters and plotlines. [1] 

M. J. P. Wolf 
 

Is there an aesthetic relation between film and video games? If yes, what kind of rela-
tion is it?  Can we talk about “linguistic influence” between these two media? What is 
film language in relation to video games and how are its strategies and codes adapted 
to the medium specificity? 

These questions may seem elementary or rhetorical, but they are also crucial in or-
der to proceed with debates concerning the relationship between cinema and video 
games. Nonetheless, many of them remain unanswered, fragmented in a variety of 
case studies that don’t account entirely for the organic nature of this process. The 
debate around the relation between cinema and video games is rooted in a more gen-
eral juxtaposition between two theoretical perspectives: the one of ludology and the 
one of narratology. In fact, this debate took the form of a dichotomy between the ludic 
nature of the video game medium –defended by the ludologists– and its increasing 
narrative attitude –claimed by the narratologists [2]. Due to the growing interest in 
video games and the increasing involvement of scholars coming from different fields 
–often using narratological approaches considered to be applicable to most media– 
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game scholars reacted by claiming the need for developing an autochthonous discip-
line [3]. For a long time, the contrast between these positions determined the focus of 
the debate on the status of the discipline and its relations with adjacent fields, and 
only marginally on the interplay between video games and other media. This debate 
faded eventually into a paradox, leading authors to even question its existence [4]. 
During the last ten years a new generation of video game studies surpassed this  
dichotomy [5]. Authors such as Michel J. P. Wolf [6], Geoff King and Tanya Krzy-
winska [7], and more recently Michael Nitsche [8] and Alexander Galloway [9] ex-
plored in different ways the aesthetic and formal influence between video game and 
cinema. Drawing from these authors, my research aims to retrace the influence of film 
language on the development of video game audiovisual language and, in doing so, to 
develop analytical tools for the analysis of video game aesthetics. 

Starting with Bolter and Grusin’s speculations on remediation between cinema and 
videogames [10], it is by now clear that video games are not ‘interactive cinema’ [7, 
p. 25]. Despite of the volume of critical literature produced on this topic, I argue that 
cinema and its theories have still much to offer to the analysis of the video game me-
dium for two reasons. Firstly, the resistance generated by the narratologists vs ludolo-
gists debate –whether it ‘took place’ or not– combined with the skepticism of the Film 
Studies community towards the representational and artistic capabilities of the video 
game medium, led to a partial disengagement of films scholars from practicing aes-
thetic and textual analysis on video games. Secondly, while endorsing the notion of 
‘graphical regimes’ [11] against the technological determinism that permeates the 
discourses on video game aesthetics, the technological evolution of this medium over 
the past ten years has been so dramatic that it calls for an updated research on the 
audiovisual strategies adopted by contemporary titles. In fact, the development of new 
graphical and physic engines and the increased level of literacy of video game players 
allow today for the implementation of a more sophisticated audiovisual code in video 
games. Although these elements may not always innovate the gameplay dynamics, 
nevertheless they expand and amplify the emotional impact of the game on the player, 
favoring to the expressive evolution of the medium. 

Regardless of the theoretical debates, narration in video games has been thriving 
over the past decade, deploying film language in order to convey characters, worlds 
and events to the player. Best selling franchises such as Tomb Raider, Resident Evil, 
Call of Duty, Uncharted, Fable, Mass Effect, Assassin’s Creed, heavily rely on their 
storylines in order to motivate the player to proceed in the game, as well as integrate 
some of the gameplay dynamics within their narrative specificities. If on the one hand 
the survival character of Resident Evil is motivated by its story which puts the charac-
ters in constant danger and threat, the skillful protagonists of Assasin’s Creed impose 
their stealth style on the gameplay, reflecting the secretive character of their mission. 

The role of cinema is not only fundamental on the level of narrative contents, but 
also on a formal level through the codification of an established audiovisual language 
that is adopted across different platforms, including the one of video games. It is, in 
fact, the mediation of audiovisual cinematic codes that allows the merging of perfor-
mance and spectatorship, solving the dichotomy between games and stories. In fact, 
Michael Nitsche defines the process of audiovisual presentation within the mediated 
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space [8, p. 15], pointing to the mediating role of the cinematic language in video 
games. The debate between ludological and narratological perspectives, partially 
based on the irreducible distance between the figure of the player and that of the spec-
tator, is eventually solved through the mediation of the cinematic audiovisual  
language. According to Andrew Mactavish, the video game player experiences two 
different kinds of pleasure: admiration, which leads to a state of awe, and participa-
tion, which instead is connected to the feeling of immersion [12]. Thus, the cinematic 
codes work as filters between performance and spectatorship, allowing them to merge 
in one cultural object. 

Given the role of cinematic language as described so far, its relevance to the field 
of Game Studies is evident not only in order to understand the interplay between ci-
nema and video games on a theoretical level, but it also highlights the possibility of 
investigating games through the analytical means and tools developed in other fields –
such as those of Film Studies– adapting and reinventing them in accordance with the 
specificities of the object of the investigation. The cinematic language is complex and 
its analysis is articulated in different layers that give account of different ways in 
which this creative process takes place. On a schematic level, we can identify three 
levels of signification: staging, shooting and editing. Those categories are by no 
means isolated and their elements are instead deeply interconnected, determining the 
model provided here as only one out of many possible [13]. Nevertheless, this model 
can be seen as useful both on a synchronic and diachronic way, being capable of ac-
counting for the historical debate around the cinematic medium and its parts, but also 
the different moments in the process of film production. The first level, presented in 
this article, is that of the mise-en-scene. This level provides a variety of examples in 
order to understand the importance of cinematic language in video games. 

2 Mise-En-Scene in Video Games 

This investigation aims to develop a number of analytical tools for the understanding 
of this level of audiovisual articulation in the video game medium. Secondly, it aims 
to describe formal and aesthetic elements, instances and patterns of film language that 
reached video games through the remediation process and developed in new and in-
dependent ways. As a consequence, this section highlights not only the changes un-
dertaken by these formal and aesthetic elements in the passage from one medium to 
the other, but also their shift in function, according to the specificity of the medium. A 
preliminary overview of the discourses around mise-en-scene and staging techniques  
–the two terms are often used interchangeably but historically they differentiate for 
the inclusion or exclusion of the framing process [14]– points to the importance of the 
relationship between theatre and cinema, making explicit the transmedial relevance of 
this element. 

The main question for this section concerns the possible relation between mise-en-
scene in films and in video games, primarily through means of comparison. One of 
the specificities attributed to the video game medium is the importance of space cen-
tral to the narrative and ludic activities. While Henry Jenkins [15] individuates space 
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as the center of the narrative process, Michael Nitsche [8] elaborates a parallel be-
tween game design and architecture, detaching video games from the reality of narra-
tion. Nevertheless, beyond the definition of theatrical staging, authors such as Stephen 
Heath [16], Mark Garrett Cooper [17], Bordwell and Thompson [13] stress the impor-
tance of mise-en-scene as a set of tools to direct the attention of the spectator and 
make sense out of space. Therefore the relevance of space as an element of the mean-
ing-building process is common and shared by both media. 

While in films, mise-en-scene is intended to guide the spectator’s eye through each 
sequence, scene and shot, in video games this function is limited by the (mostly) in-
teractive status of the frame, which is used as a window that gives the player access to 
the virtual environment. The cinematic device in video games works as a mediating 
dispositif that negotiates between the freedom granted to the player’s activity and the 
driving force of the narrative instance. For this reason, the staging process –intended 
as the process of creating environments out of spaces, with the inclusion of characters, 
objects and events– is at least as important in video games as it is in cinema. Through 
the staging process, the video game develops strategies to guide the player’s attention 
without constricting him within a fixed framing path. More specifically, the argument 
made in this section is that the technical evolution in terms of graphic calculus power 
(hardware) and, consequently, graphical engines in video games (software), eventual-
ly led to the implementation of an increasing number of cinematic techniques and the 
enhancement of the expressive capabilities of these tools. Today, at the end of the 
current console generation (Xbox 360, PlayStation 3 and Nintendo Wii), video games 
make use of the expressive potential of cinematic language to the point of favoring 
the development of a specific genre –the action adventure– that hybridizes itself with 
the others because of its intrinsic cinematic potential. Titles such as Tomb Raider and 
Uncharted not only became increasingly popular, absorbing some of the puzzle me-
chanics typical of adventure games, but even role playing games and first person 
shooters often imitate some of the strategies of the action adventure titles in order to 
deliver a more cinematic experience.  

The availability of better graphical resources and instruments allowed designers to 
explore more expressive aspects of video games’ audiovisual language. Games such 
as Uncharted 3: Drake’s Deception [18], Mass Effect 3 [19], Dead Space 2 [20], Far 
Cry 3 [21], God of War 3 [22] and Assassin’s Creed 3 [23] deploy staging and fram-
ing techniques which stress the expressive qualities and functions of the virtual envi-
ronments. In these games, the environments reflect/interpret/inform/affect the avatars’ 
inner worlds and provide a more detailed characterization through means of staging, 
lighting and, ultimately, framing. At the same time, both the aesthetic appeal and the 
narrative quality can benefit from the expressive use of the virtual environments. The 
analysis of these techniques highlights some new tendencies in video game aesthetics 
–the one of scripted staging and that of expressive lighting– that show the extent to 
which staging becomes one of the founding moments in video game production. 

2.1 Scripted Staging 

According to Henry Jenkins, video games provide narration through their virtual 
spaces –environmental storytelling [15, p. 123]– allowing the player to trigger and 
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unfold the story in an active and participated way. This model is particularly useful in 
order to understand the different functions of the mise-en-scene at the cinema and in 
video games. Jenkins describes two possible typologies of environmental narration: 
the embedded narrative and the emergent narrative [15, p. 123]. While in the first 
case the narrative elements are inscribed within the environment to be spatially or 
temporally triggered by the player, in the second case the narrative is generated on the 
fly by the interaction of the player with the procedural system. 

Franchises such as Uncharted, Mass Effect and Call of Duty heavily rely on the 
embedded narrative in order to deliver an extremely cinematic experience. Staging is 
used to contain the player activity in time and/or space, in order to keep him/her on 
track following the designed path. Scripted staging is a form of virtual staging that 
allows for a compromise between the freedom granted to the player and the control 
guaranteed to the narrative instance. The ultimate goal of staging is to believably 
convey the illusion of free will while channeling the player’s activity on a predeter-
mined route. Typically, these environments are designed as systems of corridors (of 
variable dimensions and complexity) that contain the player, encouraging and even-
tually forcing him/her to follow waypoints and activate predetermined events. The 
structured nature of space and the predetermined character of the events are disguised 
by the staging techniques. In the Uncharted series, for example, the environments are 
constantly changing (a burning chateau [18, Chapter 7: Stay in the Light]), moving (a 
chase on and off a train rooftop [24, Chapter 13: Locomotion]), reshaped and mod-
ified (a collapsing building [24, Chapter 6: Desperate Times]) by events that justify 
the urge of the player to follow the only possible path, the one designed by the au-
thors. In all these cases, staging is used not only to provide spectacle, but it is instead 
functional for the creation of a believable path and contained environment. The dy-
namic character of the space is a feature commonly deployed in order to infuse the 
environment with a life-like sense, as well as to build a constant tension that does not 
allow the player to question possible alternative paths during these sections. 

The Call of Duty franchise, for example, achieved success thanks to the scripted 
nature of its gaming experience that stages extremely cinematographic moments [25]. 
The opening mission of Call of Duty 4: Modern Warfare [26, Crew Expandable] 
marked a turning point in the history of the FPS through its use of scripted sequences 
and events that display a strong cinematographic quality. One of these moments por-
trays the assault on a terrorists’ ship in the middle of a sea-storm (fig. 1). The player is 
taken on a helicopter and follows the action in first person –here the interaction is 
limited to the rotation of the camera with no spatial movement allowed at this point. 
The squad climbs down a rope to reach the prow of the ship (fig. 2), and finally the 
player is given full control of the avatar to join the action (fig. 3). The soldiers posi-
tion themselves in formation and execute the crew inside the command cabin. Never-
theless, the events on the ship –which affect the main narrative progression– and the 
actions of the other squad members are predetermined by the designers through 
scripts (fig. 4 and 5), guaranteeing the spectacular and dramatic impact of the section 
(fig. 6). Not only does the scripted nature of this event provide a highly cinemato-
graphic depiction of spectacle, but it also favors the implementation of iconic cine-
matic moments. The entire scene is flavored with tropes borrowed from action and 
war/military movies, building on a sense of comradeship and heroism. 
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Fig. 1. - 6. Call of Duty 4: Modern Warfare – Crew Expandable 

2.2 Expressive Lighting 

Some of the most important technological developments in recent times concerning 
video games involve improvements of the lighting and rendering systems, allowing 
for a greater control over the illumination of environments and characters, which lead 
to a substantial improvement of their expressive quality. These techniques add décor 
to the environments, set moods and tones with various color palettes, shadows and 
shades. Once again, a fixation with realistic representation and, at the same time, with 
intrinsic spectacle and technological awe is connected with the representation of the 
natural world and its most basic elements, with the intention of making the virtual 
world more believable. Throughout the history of video games, discourses of lighting 
–often tied to elements that generate and/or affect them such as fire, water, wind, 
smoke, sand, clouds– are prominent not only among the specialized press (reviews, 
previews and articles highlight the development of these techniques in certain titles) 
but also among the industry that exploits them as core elements for marketing strate-
gies. Nevertheless, lighting techniques provide more than spectacle and technical 
developments have improved their relevance both on an aesthetic/expressive level and 
on a gameplay/functional one. 

Lighting is one of the most important tools of expression at the cinema, not only 
for ‘making things visible’ [27, p. 16] but also in order to determine their importance 
within the frame. Lighting enables the creation of relationships between multiple 
elements within and outside the frame, through space and time, characterizing them 
with certain colors, tones and shades capable of conveying emotions and establishing 
the mood of a shot, a scene and, sometimes, an entire film. Based on analytical tools 
developed for cinematic lighting, it is possible to reflect on the growing role of ex-
pressive lighting in contemporary video game productions. The increased quality of 
hard-light and hard shadows in video games such as L.A. Noire [28] and Mass Effect 
[29] have led to a better expressive capacity for virtual characters whose emotions are 
reflected and affected by the surrounding illumination. This possibility favored the 
implementation of more close-ups, functional for gameplay dynamics in sections of 
dialogue that allow for multiple choices. In Uncharted 3 the protagonist, Nathan 
Drake, finds himself lost and wandering in the desert [18, Chapter 18: The Rub al 
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Khali] In this sequence, the passage of time is conveyed through the alternation of 
day/night cycles, showing the oceans of sand change from bright, warm yellows to 
cold, distant blues. Illumination and light reflections on the sand are used to convey 
the mirage of water that takes form before the protagonist’s eyes only to disappear 
soon after. Finally, the lighting that slowly blurs the contours of the objects amplify-
ing the sense of extreme rising heat through increased color saturation, brightness and 
reflections convey the sense of exhaustion that consumes Drake right before he passes 
out. Moreover, in God of War 3 lighting is used to convey information about the cha-
racter’s inner world [22, The Darkness in Chapter 9: The End] Towards the end of the 
game, the protagonist, Kratos, loses consciousness during a fight against Zeus, and in 
the following section he wanders through a completely dark environment that mirrors 
his subconscious. Here, Kratos roams, witnessing episodes from his life that question 
his choices and appeal to his guiltiness for the violence of his actions. The player has 
to follow the lights displayed by Pandora, who tries to help him out of the nightmare, 
in order to successfully traverse the environment. Moreover, the sequence makes 
great use of colors, portraying the character and everything in monochromatic black 
and greys. The tattoo on Kratos’s body is depicted in vivid red, symbolically recalling 
the blood shed by the character during his journey and the guilt for which he deserves 
to be punished. Two other colored elements are the burning cities in the background 
and the trail of blood that leads Kratos from memory to memory, representing the 
victims of his wrath. Finally, a bright blue light is associated with Pandora’s light 
which mitigates the vivid reds previously described, reflecting the character’s suppor-
tive role in the narration. The digital status of the image in video games nullifies the 
rigid distinctions and opposition between different chromatic codes, allowing their 
fusion of multiple codes and the experimentation for new expressive results [30]. Not 
only does this level reflect the character’s emotions, sense of guilt and memories on 
an aesthetic level, but at the same time its gameplay, which is based on the player 
having to follow light and colors in order to escape the dark labyrinth, uses these tools 
to highlight the expressive power of this sequence. 

Among others, Alan Wake relies heavily on the illumination system to reflect the 
theme of the game on an iconographic and metaphoric level by establishing a precise 
atmosphere and tone. Alan, a successful writer facing a creative block, retires to a 
cottage for a holiday with his girlfriend. The game starts right before the disappear-
ance of the woman, an incident that provides the motivation for Alan’s quest. The 
protagonist finds himself lost between light and dark, between sanity and insanity as 
the pages that he finds during his journey come to life before his eyes. Throughout the 
game he continuously questions his non-heroic character, as his written works seem to 
be somehow connected to the events. The plot of the game develops a complex tale 
across the memories of the protagonist, his hallucinations and nightmares, blurring the 
lines between fantasy and reality. With the progression of the plot, the mise-en-scene 
emphasizes the clash between Alan’s real and oneiric dimensions, while the darkness 
becomes increasingly overwhelming (fig. 7), eventually making it hard to distinguish 
the two layers. On a formal and aesthetic level, the theme is conveyed through the 
juxtaposition between bright lights and dark shadows, which constitutes the most 
prominent aspect of the mise-en-scene in this game. Regardless of the environment in 
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Fig. 7. – 10. Alan Wake 

which the characters are framed –this being a cabin, a motel, a wood, a parking lot– 
darkness constantly surrounds them, becoming a source of tension (fig. 8). Threats are 
hidden in the shadows, making it hard to spot enemies, traps and even to individuate a 
safe path through the levels. On the other hand, light and the sources of illumination 
become not only visually recognizable due to the contrast with the overwhelming 
obscurity, but also meaningful elements that provide a (relatively) safe route for the 
player that follows them in order to orientate him/herself within the environment (fig. 
9). The light coming from signs, cabin windows, streetlights, and even a lighthouse 
stand out in the black backgrounds to create a pathway for the player to follow, or a 
goal to reach. Finally these elements become an important part of the gameplay dy-
namics: the creatures faced by the protagonist are made from the darkness, thus sensi-
tive to the light. For this reason, the player is given a flashlight and flares that Alan 
uses as main weapons against the darkness and its inhabitants (fig. 10). Moreover, 
Alan can find shelter and a safe space under sources of light, creating a shield against 
his enemies. This reinforces the necessity to follow the light –in all its forms– 
throughout the entire game, proving not only the aesthetic value, but also the func-
tional purposes of expressive lighting in recent video games. 

3 Mise-En-Jeu 

The examples of scripted staging and expressive lighting make explicit the potential 
of using analytical film tools in order to better understand the relevance of audiovisual 
codes in contemporary video game productions. Though it can be argued that this 
potential is emerging from technological evolutions of the current console generation, 
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on an expressive audiovisual level these techniques have been employed and devel-
oped in other media –such as film– that participate in their codification. It is now 
clear that video games are not films (not even interactive ones), but the definition of 
narration and game as functions that can coexist in the same object allows us to re-
frame the player as performer and, at the same time, spectator of his/her own perfor-
mance. Cinematic audiovisual language is used in order to convey performance, and 
technological improvements in modern hardware now allow for its expressive quali-
ties to emerge. In this way, the expressive tools of the cinematic mise-en-scene can 
not only be replicated in video games, but they have also adapted to medium’s speci-
ficity and have occasionally been successfully translated into gameplay dynamics and 
a fully realized mise-en-jeu. 
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Abstract. Categorizing Interactive Digital Narrative (IDN) works is 
challenging because artistic and technological approaches constantly evolve. At 
the same time, a range of theoretical approaches from neo-Aristotelian 
perspectives to applications of post-classical narratology have applied many 
markedly different analytical perspectives, making an overall comparison 
difficult. This position paper expresses the need for novel, dynamic and 
multidimensional mappings and explores an early selection of categorizations 
for IDN works across different approaches.  

Keywords: Interactive Digital Storytelling Theory and Practice, Interactive 
Digital Narrative, Story, Narratology, Digital Media. 

1 Introduction 

When it comes to understanding Interactive Digital Narrative (IDN) in its many 
incarnations, from Interactive Fiction to Game Narratives and art pieces, research has 
been facing a dilemma: while new technology empowers creators, theoreticians are 
challenged by the difficulty of establishing a canon and a shared methodology to 
explore and compare IDNs. With this position paper we introduce a research effort 
that applies spatial and comparative mappings as to solve this dilemma. In outlining 
this ongoing research direction [1], we concentrate on the process rather than 
presenting definitive conclusions. We recognize that IDN is inherently multiform, 
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dynamic and thus resistant to interpretations based on a single, fixed schema. 
Therefore, rather than working towards one generalized diagram, we argue for 
processes based on small corpora and ad-hoc comparisons between select artifacts to 
visualize relevant characteristics. 

2 Mapping the Evolving Space 

The purpose of classifications is to synthesize observations into a structure capturing 
their general characteristics and aiding the general understanding of the field. Current 
research recognizes specific qualities in IDN – affordances such as being procedural 
or participatory, experiential qualities such as agency, immersion or transformation 
[2] and new structures such as system, process and product [3]. From this starting 
point, we will outline a research direction mapping the conceptual space of IDN. As a 
first example, the experience gathered in a workshop at the ICIDS 2011 conference 
will be discussed as a preliminary step towards a wider research initiative. On that 
occasion, small clusters of “fringe” cases at the border of the IDN field were 
examined and compared with more accepted works. We define fringe works as 
problematic in regards to essential affordances of interactive narrative, for example 
Natalie Bookchin’s Intruder [4], uses interactive mechanics to traversing a narrative 
but affords no agency over the narrative’s structure, content, or outcome. Similarly, 
the interactive documentary app Condition One [5] allows the user to choose a 
different vantage point but not to change the narrative. Toni Dove’s installation piece 
Archeology of a Mother Tongue [6] inserts a layer of separation by having another 
person than the audience act on the audience’s behalf. This arrangement structures the 
experience and the piece can be described as a hybrid human-machine with digital 
and analog/biological elements. 

 

Fig. 1.The P.I.N.G model  

Other authors have proposed mappings; for example, the P.I.N.G. model [7] 
(Figure 1) is based on a two-dimensional space where one axis is a continuum 
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between a high and low level of agency (Passivity vs. Interactivity) while the other 
represents the tension between playing and listening to a story (Narration vs. Game). 
Differently, Stephane Bura (Interactive storytelling symposium in Mountain View, 
CA, May 10, 2013) recently proposed a system of coordinates (Figure 2) along the 
axes of exploration (story vs. system) and control (user control vs. system control).  

 

Fig. 2. Stephane Bura’s mapping of IDN works along the axes of exploration and control 

We strongly argue for further extensions of these two-dimensional approaches. In 
our workshop, we discussed a system of potentially unlimited number of bidirectional 
coordinate vectors - with more pairs to be added as the practice of IDN evolves. The 
rationale for such an approach is flexibility, allowing for the extension of the 
descriptive framework to accommodate future specific features of new artifacts as 
IDN matures. Such a system would also allow the examination of the same corpus 
from multiple points of view. 

2.1 Multiple Dichotomies 

As starting point, we identified a high number of oppositions, to allow different works 
to be compared according to their relative positions. Amongst several possible 
vectors, the early test cases included:  

•  Flexible Narratives vs. Fixed Narratives: Do interactors have the agency to 
radically alter the narrative development? 

•  Multi-Sequential vs. Uniform: Does the narrative structure include 
flashbacks or flash-forwards or does it follow a unilinear development? 

•  Affect the world vs. cannot affect the world: Are the interactor's actions 
permanent even across different sessions? 

•  Scripted vs. Procedural: Does the artifact react to users’ actions and integrate 
them in the narrative development? 

•  Multi user vs. Single user: How many users can experience the IDN at the 
same time? Does everyone occupy an active role in the experience? 

•  Author's control vs. Audience's/Player's control: How much control and 
power are kept by the author, and how much the audience can contribute to 
the final instantiation? 
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It should be noted that not every axis in the schema is always relevant for every 
piece: by choosing a specific combination, the analyst may highlight the desired 
characteristics of a corpus in relation to the desired research questions. Such an 
approach was briefly sketched in our workshop to underline the usefulness of 
identifying a high number of structural oppositions in IDN works. However, the 
difficulty of correlating all vectors in a repeatable manner also emerged, as some 
might not be fully generalizable. Consequently, we also envision a different approach 
emphasizing the interrelation amongst multiple dichotomies.  

2.2 N-Dimensional Diagrams 

Where the first approach started with the identification of particular traits, our next 
approach starts from general categories and positions pieces within an N-dimensional 
space (Figure 3). For this early demonstration the axis are agency (the variety of 
actions that a user can undertake), narrative complexity (the quantity of concurrent 
narrative developments) and dramatic agency (the degree of influence the user has on 
the course of the narrative). The X axis represented agency, the Y axis narrative 
complexity and the Z axis dramatic agency (control over the narrative). A relative 
positioning was used: each piece is set in relationship to other artifacts in the diagram 
and the placement is the result of the discussion in our workshop. To help with the 
placement, a "reference plane" was introduced, cutting diagonally across the space 
from the famous novel War and Peace (representing high narrative complexity and 
low agency) to the video game Portal (representing the other extreme with high 
agency and low narrative complexity). 

 

Fig. 3. Agency on the X axis, Complexity on the Y axis, Agency on the Z axis 

The following IDN works were established as a corpus representing different 
approaches as well as fringe cases: Condition One [5] (interactive documentary), LA 
Noire [8] (video game), Afternoon, A Story [9] (hyperfiction), Façade [10] 
(interactive drama), WhaiWhai [11] (location-based narrative travel guide), Zork [12] 
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(text-based interactive fiction), Liquid Time [13] (interactive installation piece), Doom 
[14] (early first person shooter video game), Half-Life [15] (advanced first person 
shooter video game), Zombies, Run! [16] (location-based video game), and The 
Intruder (Interactive narrative with game mechanics). 

The pieces were placed in the diagram according to the following ranking:  

- Condition One: very high complexity, low agency, low dramatic agency, 
- LA Noire: medium complexity, low-medium agency, high dramatic agency), 
- Afternoon, A Story: very high complexity, medium agency, high dramatic 

agency, 
- Façade: low complexity, medium agency, high dramatic agency, 
- Whaiwhai: low-medium complexity, medium agency, medium dramatic 

agency, 
- Zork: medium complexity, medium-high agency, very high dramatic agency, 
- Liquid Time, no narrative complexity (due to the absence of an overt 

narrative), medium-high agency, low dramatic agency, 
- Doom: very low complexity, high agency, low dramatic agency, 
- Half Life 2: low complexity, high agency, high dramatic agency, 
- Zombies, Run!: medium complexity, high agency, low dramatic agency, 
- The Intruder, high complexity, high agency, low dramatic agency. 

 
This second attempt complements the first mapping, producing better comparable 

results - although the relative low number of parameters makes it difficult to 
discriminate between more closely related pieces. For a more fine-grained 
comparison, we attempted to create a table of weighted categories.  

2.3 Table of Weighted Categories 

A third mapping focuses on the understanding of relations between IDN artifacts – it 
is challenging to visualize more than three dimensions in diagrams and for this reason 
we returned to a more abstract level by using numerical values in comparing specific 
characteristics. For the preliminary test, a scale from 0 to 10 was used (with each 
value to be understood as relative to others, not as an absolute) and the following four 
dimensions were selected: "Procedural Complexity" describes to what extent an IDN 
work applies computational algorithms while "Complexity of Narrative Design" 
refers instead to the construction of the narrative development; "Agency for 
Interactor" maps the impact users can have on the storyworld and "Potential 
Meaningful Engagement" describes immersion through both narrative and pragmatic 
agency. This way, a descriptive table for Façade, Half-Life 2, Zork, The Sims [17] and 
Spore [18] was produced, allowing a more immediate comparison between each 
dimension for every case considered. Still, such a mapping also presents difficulties in 
quantifying a numerical value - albeit only a relative one - for each case. 

3 Conclusions 

Interactive Digital Narrative is a field in which advancing technologies come together 
with novel expressive narrative concepts to advance the way we create and perceive 
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narratives. It has been highlighted how such an ever-changing nature makes it almost 
impossible to reach an absolute canon of pieces on which to found a shared 
theoretical approach. Instead, we aim towards a research effort exploring dynamic and 
relative mappings and embracing the quick pace of innovation in the IDN field. Such 
an endeavor is still moving its first steps and, in this position paper, the research 
questions at its base were explored and a tentative analytic process was outlined. 
Mappings have been presented as a set of means to understand and categorize this 
evolving space. While conventional taxonomies are challenged by the dynamic nature 
of the IDN space, needing constant re-definitions and re-arrangements of categories, 
spatial mappings can be easily extended, enabling analytical and comparative work 
against the backdrop of continuous developments in Interactive Digital Narrative.  

We have presented three mappings here as working examples of our active 
research directions. Future work in this area will explore other types of 
conceptualizations - adding new vectors to examine different objects, with the long-
term objective of developing a shared repertory of dynamic taxonomical tools. 
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Abstract. Contemporary projects examining how to design for emergence in 
virtual environments have suggested very applicable and plausible design-
oriented material. However, authors of such works cannot avoid influencing the 
experience by providing pre-written narrative material which can become trivial 
for the user after just a few times. This paper suggests an alternative viewpoint 
on the issue, by involving the user in the authoring process during the experi-
ence, such that it affects other users’ story constructions and experiences, in an 
attempt to solve this potential authoring issue. The study will focus on creating 
a practical concept, based theoretically on Ryan’s idea of productive interactiv-
ity and Jenkins’ description of emergent storytelling, in order to discuss the 
shortcomings and potential of this conceptual design. 

Keywords: Emergent narrative, productive interactivity, game design, the nar-
rative paradox. 

1 Introduction 

Designers of games and interactive storytelling experiences have been trying to solve 
The Narrative Paradox—a task which has proven to be extremely difficult [1] be-
cause it may result in the Combinatorial Explosion, for which several theoretical at-
tempts at solving have also been made [5]. Often, emergent narratives are considered 
as the emergence that arises through dialogue interaction with intelligent AI pro-
grammed characters or through written text [8]. However, this paper operates within 
Jenkin’s definition of emergent narratives providing narrative material through a rich 
environment and intelligent characters, with which the user is able to associate, inter-
pret, and ultimately construct his/hers own understanding of the story [6]. Neverthe-
less, even though the experience might be different if being played again, it cannot be 
avoided that it will be influenced by pre-authored material, which delimits the experi-
ence of the replay value and its interpretive potential. Designing for diversity in these 
experiences has often been ignored, resulting in the same events taking place in the 
same locations. It is this specific diversity-lacking issue in emergent narratives that 
will be addressed in this paper. This authoring problem has also been addressed in 
previous works [7] [9], but the concept in the present study deals more with the  
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diversity of the environment as a story world instead of diversity in a written story or 
through character dialogue. 

2 Productive Interactivity 

The proposed conceptual idea uses Ryan’s ‘productive interactivity’ [3] as a foundation. 
Ryan proposes two types of productive interactivity, one of which is more pertinent to 
this project in particular and is defined as “[participating] in the writing of text by con-
tributing permanent documents to a database or a collective literary project” [3]. De-
spite Ryan mentioning this as a part of the motivation for submitting input, it can also be 
a form of pure interactivity which potentially can be added to Ryan’s interactivity circle 
in her eight forms of interaction (Combinations of Ergodic, Electronic and Interactive) 
and can be seen as the interaction of ‘leaving a mark’. It is from this perspective that the 
proposed concept will use productive interactivity and rephrase the description thereof 
in a more concrete context that suits the aim of this concept:  

“To participate in the process of modifying narrative material through writing, 
navigating and interacting with objects embodied in an open world computer game, 
resulting in dramatic elements to the ‘next’ player.”   

The elements that can be modified in the description are not fixed, but they can and 
might change depending on which productive actions the user can perform. 

3 Elaborating the Concept 

The study will use Little Red Riding Hood to represent the concept, since it provides 
a good foundation for exemplifying an open-world environment.  

 

Fig. 1. Early visualisation of the concept. The process loops in such a way that the user on the 
right influences a new user on the left. 

The conceptual idea is to decrease the narrative influence of the authors and to in-
crease the diversity of the experience, by creating a dynamic and emergent interactive 
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narrative which changes each time it is experienced. It is not intended, though, to 
exclude the authors from the writing process, but rather to set up a framework, in 
order to let the users affect the story mutually between each other.  

The following example will illustrate how one user may affect the experience of 
the next user: The user starts as Little Red Riding Hood in her own home. She can 
roam freely around the house, but her mother will ask her to deliver a basket of goods 
to her grandmother. The user must accept this task as an initial goal/motivation, in 
order to proceed in the experience. In the forest along the road the wolf reveals him-
self and engages in a conversation with the user. The user answers all questions about 
where her grandmother lives, but takes out a note to write that the wolf seems wicked 
and should be avoided, and then leaves the note on the road. The user starts walking 
off the road to pick up flowers, but drops a compass from her basket. Arriving at an 
impassable river, the user decides to knock down a rotten tree to cross the river. At 
the grandmother’s house, the user chooses to open a window at the back of the house, 
where she encounters the wolf having eaten grandmother. The story ends more or less 
in the same way as the classical story whereby the woodcutter saves both Riding 
Hood and the grandmother. However, the actions the user performs in this experience 
will now influence the next user’s experience.  

The next user will have the ability to find the note in the forest, probably avoid the 
wolf, find the compass in the forest, cross the already built ‘bridge’ over the river, and 
then find the woodcutter’s bloodied clothes (because the wolf has now have had time 
to eat him instead of Riding Hood). Now the user may pick up the woodcutter’s axe, 
go to the grandmother’s house, enter through the (now open) window, see the wolf 
having eaten both the grandmother and the woodcutter, and attack the wolf from be-
hind with the axe to save both of them and conclude the story.  

4 Design Considerations 

The major gameplay elements of the application will consist of productive interactiv-
ity and more classical interactivity such as picking up objects and using them. Both of 
these interaction possibilities should be meaningful, corresponding with Salen & 
Zimmerman’s (2004) term “Meaningful Play” [4], where the outcome of the user’s 
actions makes sense with the performed action here and now and at later stages. A 
plan of how these objects, locations, events, and the authored material should be pro-
ductive and dramatic has been implemented already. The concept also works with 
Constituative (user actions), Operational (mechanics of the system), and Implicit 
(rules outside the game context) rules according to Salen & Zimmerman (2004), 
where each action performed by the user is considered and classified in the context of 
these three rules [4].  

Several practical issues can be discussed in this respect. The system will need to 
manage events, objects, and locations, in order to ensure the most optimal amount of 
drama. Users might differ in their motivation for being productive in the experience 
and therefore leave most of the game world unchanged. As such, one will need to 
figure out potential solutions for encouraging the user for doing so, e.g. by rewards or 
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making the productivity more interesting than other game elements and narrative 
goals. This could, for example, involve making sure the first user is aware which ac-
tions are productive, and then introduce the first user’s productivity to the second user 
and vice versa.  

5 Conclusion 

In an effort to solve the potential lack of diversity in authored material in emergent in-
teractive narrative experiences, this paper suggests a concept for including the user in 
the authoring process of the story world. Based on a design for emergent narratives and 
the general game design concepts posited by Salen & Zimmerman (2004), the product is 
currently being developed in Cryengine 3 SDK [2] aiming at a successful interactive 
storytelling game experience, including rules, goals, and meaningful play. As such, 
specific algorithms are required to present interesting characters and to keep the dra-
matic experience and story construction going between the users. It is believed that the 
concept has potential as an alternative solution for authoring emergent narratives. Nev-
ertheless, one can hope that researchers and the designers of interactive storytelling keep 
looking into creative solutions for existing challenges and become more aware of spe-
cific design solutions, whether on a conceptual or a prototypical level, such that user 
experience can help evaluate the concept at an early stage. After all, interactive narra-
tives are created as an experience for the user and not the designer. 
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Abstract. In Emergent Narrative it can be asked that without manda-
tory author-controlled way-points, how does a story remain emotionally
significant to an interactive user? A plausible solution lies in the use of
contextual information in order to create emotionally relevant, and there-
fore emotionally significant, interactions. If context could be defined and
modelled accordingly, it could present a novel approach for the creation
of interactive user experiences within affect-based systems.

Keywords: Emergent Narrative, Context, Narrative Theory.

1 Introduction

The ability for artificial agents to make the most believable decisions in the most
unusual of situations is a highly desirable trait for modern Artificial Intelligence
research. In order for agents to invoke a true sense of human-like behaviour, the
necessity lies in their ability to make decisions at run-time, reflective of user
input. When placed within a narrative structure, affective agents might take the
route that makes the most sense from a planning perspective or the one that
meets their own individual needs regardless of a ‘plot’. These decisions might not
reflect the original narrative structure nor have the desired emotional impact on
the user, or better known, interactor that was originally intended.

In Emergent Narrative (EN) the conceptual approach is to place an interactor
within an interactive environment from which the narrative dynamically alters
based on individual actions of both the interactor and any involved agents. Sim-
ply altering the story based on the interactor’s decisions requires the narrative
to dynamically adjust, possibly conflicting with the author’s original structure.
Aylett and Louchart describe this as the ‘Narrative Paradox’ : “How to reconcile
the needs of the user who is now potentially a participant rather than a spectator
with the idea of narrative coherence - that for an experience to count as a story
it must have some kind of satisfying structure”. [1] Additionally questioned is
that interactivity within a narrative is a spectrum and not a binary attribute
and that there exists a participant/spectator spectrum. [2]

From this, in order for affective agents to make sensible yet believable nar-
rative decisions and for narrative systems to provide emotional consistency and
pacing with relation to interactors and the core narrative, an additional concept
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is required. This initial theory suggests that the prospect of both defining and
modelling context with regards to both an interactor’s and agent’s interactions,
in correlation with the author’s intended emotional experience, could provide
an additional basis from which affective agents could act upon. It aims to ad-
dress whether or not context modelling will be seen as beneficial or detrimental
to EN. The aim of this paper is to accurately define the semantics of con-
text within EN and provide an argument from which context could effectively
contribute towards the development of affective agents in EN.

2 Reviewing Current Definitions of Context

Many issues arise when discussing the term context: what exactly constitutes
as context, how can it be used, and what would be an appropriate model for
use within EN? A thorough definition of the term context remains a popular
area of debate due to the highly subjective nature of the term itself. Schilit et al
developed context for use within mobile computing development, which led to
the start of Context-Aware Computing. Schilit stated that the three important
aspects of context were: “where you are, who you are with, and what resources
are nearby”, for instance location. [3] Here Schilit’s definition of context relies
on a set example, which becomes problematic, as future interpretations require
a piece of information not listed within the example. Does new information still
constitute as context if no guidelines exist to assert for or against it? In avoiding
the use of examples in defining context, synonyms have been used, defining
context in terms such as ‘environment’ [4] or ‘situation’. [5] Here difficulties
arise in how to apply such a definition in practice due to its generality.

Semiotic research, best defined by Eco: “Semiotics is concerned with every-
thing that can be taken as a sign.” [6] highlights similar characteristics to context
but proves to be outwith the scope of this proposal due to the many theoret-
ical stances of its validity. Additionally context has been applied in the field
of Interactive Systems and Spoken Dialogue Systems where it has been used to
improve performance and user satisfaction. Defined as the ‘interaction history’,
[7] it interoperates the user information stored in the ‘user model’. [8] Yet these
definitions, and subsequent applications, of context are too abstract or too spe-
cific for application and do not provide a desirable dynamic within EN. There
is a clear need for context to be defined in an operational manner, avoiding the
pitfalls of defining context too specifically, or too abstractly.

Dey’s [9] operational definition of context can be seen as the most widely
accepted and one of the most plausible: “Context is any information that can
be used to characterize the situation of an entity. An entity is a person, place,
or object that is considered relevant to the interaction between the user and the
application, including the user and the application themselves”. In addition Dey
states that context leads to the ‘characterization’ of the entity, which within
the scope of EN, could be interpreted to be both an interactor and autonomous
agents. Dey states that in order to create entities, context is required. Contrast-
ingly, Pascoe states that context is an attribute, and that: “A location on its own
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has no value unless we know what entity it is locating”. [10] Pascoe states that
context has no value without an entity it is relevant to. Together, Dey and Pas-
coe conclude a circular system: context is collected with regards to a particular
entity, and in turn that entity requires the context for its characterisation.

The basis for the definition of context can be further extended when consider-
ing the relationship between an entity and its interactions, as supported further
by Henricksen: “The context of a task is the set of circumstance surrounding
it that are potentially of relevance to its completion”. [11] Henricksen concludes
that context is directly related to the goals of a particular entity. This crucially
implies that context can not only provide justification on past actions, but also
motivation for future interactions. Furthermore Chen states that context, “Ex-
tends to modelling the activities and tasks that are taking place in a location”.
[12] Chen’s aim is to consider interactions within a location, implying that the
definition of an entity is not as limited and can be extended to include both
activities and locations.

Zimmerman et al provide the most operational definition of context to date and
defines context by breaking it down into five categories: “individuality,activity,
location, time, and relations.” [13] From this, Zimmerman expanded that each
of these sub-components of context were directly related to an entity, for instance
the relations sub-section would store all the relationships for a particular entity.
Although one of the, if not the, most robust operationalmodels for context to date,
where it does succeed in minimizing the scope of context as a whole, it does not
minimize the scope of context for an individual entity. Issues remain in to what
extent context should be collected for any of these sub-sections, in order for the
definition to remain practical, and that the model itself has no regard for narra-
tive application. The necessity for an abstract, yet operational definition or model
of context can be seen as a paradoxical approach in that any definition for context
is itself context. Yet with Zimmerman’s basis in hand, and all subsequent issues
aforementioned, the most robust definition of context within an EN system would
require the exploration of narrative theory in order to correlate a relationship be-
tween the narrative and an interactive system.

3 Application of Narrative Theory

Currently the notion of context within a narrative system is dictated by a ‘plot’
which in turn determines all available actions. From this approach, it is easy
to keep track of and thus a story can be altered to fit any desired outcome.
The problem that arises lies in how to fit the characters, both the interactor and
agents, actions and decisions to fit such an outcome, thus the issues of behaviour
and personality coherence become apparent. Yet from a EN perspective it is the
opposite as the characters are always coherent, that is a given since they cannot
make a decision that does not match their goals; it is a process of which narrative
information, or relevant context, is not represented.

The notion of narrative within interactive environments has long been under
research yet the desire for narrative to be considered a key component within
the scope of narrative games and playable stories was first highlighted by Ryan.
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[14] The popular question that arises asks whether or not this partnership is
beneficial for contemporary game design, in that does a strong story birth a
strong game and/or does a strong game require a strong story? With regards to
EN, characters are considered the key component as evaluation of an EN system
is focused on the impact of the story just as much as the mechanics of the system
itself. The basis for context has already been attributed to entities but just to
what degree narrative defines context itself and how it subsequently is composed
must be expanded upon.

It can be ascertained a ‘plot’ can be perceived differently based on ones per-
spective, yet within EN a story is referred to as the user narrative experience,
or the way in which they make their way through hypothetical plot lines. Aylett
and Louchart state that the very validity of the concept of a plot is compromised
due to the sensitivity of interactivity, suggesting it has “Dramatically altered the
inherent nature of narrative in Virtual Reality.” [15] or that once one introduces
interactivity, a ‘plot’ becomes plural and consists of a series of hypothetical plots
rather than a single plot line. It can then be suggested that characters don’t act
for the plot, but that the plot is the result of character interactions and can be
considered core to context within a narrative scope.

Currently context can be considered to be the way in which information is
expressed but upon further examination it could additionally consist of the way
in which information is constructed and the expected effect it will have upon
reciprocation. The present expression is in the form of an interaction, with the
past and future information reliant on character motivations, thus providing a
way for the character to construct narrative. Within a tragedy, Aristotle stated
that the fourth element is ‘Diction’, [16] which is the style or choice of words
for any expression. It could then be suggested that if context is considered to
be any information attributed to an entity, then the exact choice of words for a
narrative, and any characters involved, could also be considered context.

It could be therefore said that any element which does not derive nor depend
on an interaction is both plot and diction. Since plot can be considered irrelevant
in EN, the concept of diction is left to be explored. The basis for narrative
construction was first explored by Propp who coined the terms ‘fabula’ and
‘syuzhet’ which are respectively the material of the story and the way in which
it is organised. [17] Chatman stated narrative theory is composed of: “A story
(histoire), the content or chain of events (actions, happenings), plus what may
be called the existents (characters, items or setting): and a discourse (discours),
that is, the expression, the means by which the context is communicated”. [18]
The process of interpretation for the audience goes much further though as stated
by Chatman: “They must fill in the gaps with essential or likely events, traits and
objects which for various reasons have gone unmentioned”. [18] In narrative there
is a sense of what a character intended to say and what the interactor perceives,
effectively from the words chosen by the character, or diction. Ryan takes it a
step further in stating that literary semantics describe three ways of reporting
the speech or thought of characters: “direct discourse, indirect discourse and
free indirect discourse”. [19] Yet within EN, a thin line is drawn as how these
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dynamics can be controlled given that narrative is being dictated by characters
and not an overlying sense of plot.

With the definitions of diction in place, the elements of narrative theory can
be directly related to the core dynamics of context within EN; characters make
up the plot, expressions are their interactions, and existents are agents and
locations; all of which make up context in narrative. Thus for the purpose of
EN, the way in which a story is told is determined by the interactions of its
characters via their underlying choice of words and actions. Narrative structures
provide a solid grounding from which to build a definition of context for EN
as it has effectively distributed the elements of narrative into the underlying
construct for an entity. Additionally in doing so, it has provided a basis for the
reduction of context within a narrative scope.

4 Suitability of Defining and Modelling Context for
Emergent Narrative

Now that the fundamentals of context have been examined within the scope of
EN and all applicable narrative theory addressed, this paper can now present a
definition for context: “Context is information relevant to a narrative, specifically
the user, author, agents, and setting and all subsequent actions or relations
of these entities”.

With context now defined within the realm of EN, the question that remains
is what effect it would have on both affect-based agents and EN. The basis
for a model would propose the means to create a narrative-centric interactive
experience, where the story is emotionally driven and entirely constructed by
the characters. The author’s intended emotional significance would construct the
drives and desires of the characters, agents, within the narrative setting, whilst
effectively reflecting the interactor’s interactions and relationships with them,
thus making the resulting experience emotionally significant. The innate nature
of such a contextual model when placed within the action-selection mechanism
of affect-based agents would allow for decision-making to not only reflect the
goals and needs of the agents but address the narrative as well. Future research
would need to assign intended emotional value to events, justify the allotted
weightings, and dynamically adjust at run-time.

5 Conclusion

The core of this paper was aimed at providing an operational definition of context
within the scope of EN, which in turn provided the basis for the approval of
the construction of an appropriate model in the future. First by investigating
and evaluating current definitions of context, it was concluded that they were
too abstract or too specific for use within the scope of EN, yet provided a solid
basis for initial construction of a new definition. By investigating and integrating
narrative theory into the core concept, a new definition of context was presented
with the notion of modelling it considered for future development.
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Abstract. We propose digital audio/video streaming as highly expressive 
representation form for interactive storytelling on the web, in spite of wide-
spread assumptions that pre-authored videos may reduce flexibility. To address 
the latter, we present our new end-user client for dynamic ad-hoc playback of 
video or audio snippets managed by a multi-agent conversational platform, as 
well as a way to include video (or pre-rendered animation) production in an 
iterative prototyping cycle tailored for that system.  

Keywords. interactive storytelling, video snippets, authoring, prototyping cycle. 

1 Introduction 

Sophisticated interactive storytelling (IS) experiences, including conversations with 
virtual characters as well as physical actions, require highly dynamic and frequent reac-
tions to user input. At the audio-visual representation levels of IS applications including 
video games, the first choice to address this challenge for variability has often been 
procedural animation of virtual actors as 2D/3D rendered characters and ad-hoc speech 
synthesis technologies. Such fully generative approaches promise to offer interesting 
and flexible behavior. However, beyond research prototypes, achieving character ex-
pressivity and voice quality is technically difficult, especially when non-programmers 
are to be integrated as authors within a loop of story generation [16]. For media design-
ers, convincing emotions are still easier to communicate with recorded human actors 
and voices than with parameterized graphical agents. On the other hand, recorded audio 
and video as linear media have been mostly dismissed in the field of interactive digital 
storytelling due to poor adaptivity and high production effort. In this paper, we describe 
our approach to nevertheless involve audio/video media streaming as representation 
layer for a conversational narrative platform, being aware of and working around its 
principal limitations. The contribution consists of a new digital audio/video playback 
client for an existing conversational IS engine, ad-hoc combining short video snippets. 
It extends our system that used simple rule-based 3D animations with an alternative 
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possibility to interactively deliver the end result. Without aiming at a fully generated 
flexible conversation, we allow a middle way between conditioned branching and rule-
based approaches, providing a comprehensible authoring interface at the same time. We 
also explored the production steps involved. Case studies in student seminars demon-
strated that we can achieve higher acceptance rates than with the previous basic 3D 
animation [5], and that the expected high production effort is still feasible, given that a 
structured modus operandi is followed. 

The paper is organized as follows: First, we present our methodology for authoring 
and producing snippet-based non-linear narratives. We discuss our experiences in 
practice that extend previous work in authoring for the same platform with a basic real 
time character representation. Further, we describe a web-based delivery infrastructure 
for interactive narrative experiences using audio or video streaming content, and we 
analyze the technological challenges of such solutions leading to future work. 

2 Related Work 

The solutions presented in this paper combine different fields of interactive video, 
hypervideo and interactive storytelling (IS). Hypervideos, or hyperlinked videos, are 
video streams that contain embedded user-clickable anchors, allowing for navigation 
between video and other hypermedia elements. Thus, they provide narrative possibili-
ties similar to hypertext. The frequently cited HyperCafe [13], one of the first hyper-
video examples, was envisioned primarily as a cinematic experience of hyper-linked 
video scenes. It granted users a selection of narratives, but authors had no control over 
the flow of the narrative. An even older example, the interactive video-disc installa-
tion Deep Contact [7], allowed users to change the course of a narrative based on 
location-specific interactions with a virtual actress.  

Lately, a main focus in hypervideo research was on the efficient definition of 
interactive regions in and tracking of moving objects segmented from video images. 
For example, VideoClix [18], ADIVI [1], and Innovid’s iRoll Suite [9] are authoring 
tools for defining such flexible hyperlinks and actions on a video. However, they do 
not directly support the development of interactive narratives and the management of 
corresponding media elements.  

For IS, video has been utilized sporadically. Lin et. al. [10] presented an interactive 
system for storytelling based on video content. It supports creators to develop non-
linear stories interactively from existing video material. The Vox Populi system [2] 
allows for automatic generation of video documentaries, making use of verbal 
annotations in the audio channel of video segments. Ursu et al. [17] presented a 
framework for the production and delivery of interactive TV narratives. Without 
mechanisms for automatic story generation, their system enables story variations 
based on rearrangements of video segments. Porteous et al. [12] go one step further 
towards a more generative approach. Their system generates multiple alternative 
storylines from a baseline video, by employing film segmentation, the application of 
video summarization techniques for the segments, and a recombination of such 
summarized story events making use of AI planning techniques. De Lima et al. [3] 
take a similar approach, also adding methods to ensure cinematographic continuity of 
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generated videos. Interlude.fm [8] enhanced online videos with choice possibilities 
that provide a completely seamless flow after each selection of story continuation. 
While apparently restricted to a limited number of branches and predefined branching 
points, this approach – similarly to ours – also appears to integrate mechanisms for 
ensuring the availability of relevant video snippets at the client side for seamless 
presentation of subsequent videos. WeR Interactive [19] presented an online game 
based on video segments following IS principles. The video camera assigns a first-
person point of view to the user. In summary, only few existing approaches utilizing 
video streaming in interactive storytelling focus on the process of developing 
interactive video-based narratives from scratch, which is the key aspect of this paper. 

While in this contribution we mainly stress the video-snippet approach of the 
representation levels of our system, there is also related work in the field of 
conversational storytelling systems. The aspect of having a multi-party verbal 
conversation of one player with two debating virtual characters has first been 
presented within Façade [11]. Our system “Scenejo” utilizes a less sophisticated 
drama manager, putting the focus on easy access for authoring instead [15], an aspect 
missing in Façade. The success of handling verbal user input of our chatbot-based 
approach depends on authoring suitable semantic categories together with templates 
for playback. This is possible within constraints that also limit the Façade interaction 
[4]. We now further extend our system with a new video client towards expressing 
more mimetic actions, either within the story or concerning user actions expressed 
with GUI elements.  

3 Case Studies in Authoring and Production 

Our previously existing conversational IS engine “Scenejo” enables multi-party con-
versations between several digital ‘chatbots’ and a user [14]. Our traditional bot  
representation has been a 3D talking head with a synthetic voice, enabling ad-hoc 
rendering of authored dialog lines. The resulting interactive narrative experience was 
dominated by the verbal conversational aspect, especially suited for debates to let 
players experience (or solve) conflicts in a storyworld with several characters.  

The system (available for download) has been employed for education and exercises 
in IS authoring, targeted at non-programmers and novices in interactive storytelling and 
conversational systems [16]. One result of these authoring studies has been the „Office 
Brawl“ demonstration [5], created by students of Media Management in the context of a 
game design class at RheinMain University in Wiesbaden. This content idea prompted 
the development of the video-based representation described here, to obtain a more 
lively and funny characterization of two debating opponents. With the Office Brawl 
project, also a production method for this nonlinear video snippet approach has been 
explored. The resulting method has then been verified by teaching it to a new group of 
students at the University of Education in Weingarten. This group came up with a new 
idea, “Max’s Discovery”, having almost no difficulties in applying the method. In the 
following, both cases are briefly described. 
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3.1 Office Brawl 

For this piece, its authors took up the problem of representing characters synthetically 
(like in the previous version of our system) as a topic for a self-referential argument. 
The platform’s procedural output, 3D talking heads (in Java 3D) with real-time syn-
thetic text-to-speech (TTS), has been ideal during the development process, because 
newly designed dialog pieces can be experienced ad-hoc. However, mainly the synthetic 
voices (and also the graphics depending on technical and artistic skills) raised issues of 
acceptability. In this context, the team found that the success of Interactive Storytelling 
is differently judged by artists/designers and by computer scientists concerned with the 
underlying technology. As a result, the two characters Lucy and Ben have been de-
signed, who have a controversy about this in an office setting: 

•  Lucy is the creative director in the team, arguing that Interactive Storytel-
ling can only be successful if voices and visuals are more up to realistic 
standards, so that they can express emotionally compelling content. 

•  Ben is the chief programmer, a nerdy character who does not care that much 
about aesthetics, but argues that focusing on recorded output interferes with 
dynamic generative content in reaction to users. 

They refuse to continue the work on their current project, because they are stuck in 
their “office brawl”, bashing each other without constructive arguments, rather using 
insults and reproaches. The player then is in the role of the project manager, with the 
goal to lead them back to a constructive discussion and finally make them continue 
working. If he/she fails to moderate the debate, the situation escalates. 

This user interaction is handled through typing natural language text into a chat 
window. It may change the course of the further dialogs and story, which is controlled by 
the system’s plot engine, based on an abstract definition of the possible paths in the story.  

Because of the expressed representation problem, we explored alternative visuals and 
audio together with a workflow for achieving a more humane AV representation. Two 
alternative possibilities of video production have been explored (see Fig. 1). First, we 
tested a complete production with actors in full-video. Second (and finally), we used 
audio recordings and synchronized these with photo animations in Reallusion’s Crazy-
talk animator. We chose this alternative, because the results appeared to be funnier and 
more flexible for potential changes during post-production. 

A typical challenge in Interactive Storytelling is that conception and technical 
production are no clearly separated steps. Several iterations of conceptual authoring, 
technical authoring (implementation of the content), test playing, and debugging are 
needed before the content of an interactive conversation is finished. The abstract 
design principles for structuring a conversation matching our system have been 
described in [15] in detail. In short, the conception steps consist in  

•  defining characters and their changeable attributes,  
•  abstracting dialog acts as semantic units from hand-written utterances,  
•  structuring the dialog at ‘discourse management level’ including rules and 

conditions for the selection of next utterances for each ‘bot’, and  
•  tuning arithmetic rules to affect variable character attributes.  
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Fig. 1. Project tasks: Dialog concept, technical authoring with synthetic representation, and test 
of two possible final representation forms (recorded animation or live film) 

All conversations can be combined from minimum chunks at sentence level. A di-
alog structure can quickly get complex, which is why it is impossible to just sketch it 
sufficiently in a picture before the production phase. Instead, it is necessary to expe-
rience the implemented narrative before the structure can be finally judged. The con-
ception included paper prototyping, distributing single bot utterances to playing cards. 
Fig. 2 shows an iterative principle of our process. Production steps then include the 
implementation of the dialogs in our authoring tool [14] and the audio-visual creation 
of the end result.  

During authoring, we still use our default graphics – Java3D heads with TTS – to 
interactively experience the result and test the structure. Besides that, a text-only ver-
sion is also available for play-testing. However, to get a better feeling of the duration 
of the dialogs including the pacing of the user interaction in turns alternating with the 
characters, hearing the ad-hoc voices is closer to the end result. 

Ideally, the production of the video snippets is the last step, after the game has 
reached a state in which no changes to the conversations are expected any more. In 
our runtime system, sentences are complete units that cannot be regenerated with 
alternatives during interaction. However, alternative dialog lines can be made availa-
ble through authoring, and their conditions for occurrence are variable. Authoring the 
dynamic structure is all about defining these conditions, including the possibility for 
random selection or dependence on certain story states. Authored sentences are struc-
tured into single turns of each bot character, while the user turns are not rendered. 
During production, for each such turn, one video has to be produced and saved as a 
file. Not only full spoken sentences, but also non-lexical dialog acts, such as grunting 
or sighing, or non-verbal physical acts such as frowning or rolling one’s eyes can be 
included. 

As mentioned above, for the final OfficeBrawl result we chose to record human 
voices and combined them with photo animations in the CrazyTalk system. Besides 
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having more control over possibly necessary reproductions of snippets, we obtained 
an overall wiggly impression of the animations that added character to the representa-
tion. As an advantage over the cleanly filmed actors (Fig. 1), this also provides the 
result with a little more tolerance towards possible disruptions between video streams. 
The playable demonstrator contained about 320 such clips of character turns between 
3 and 20 seconds, including idle videos of several minutes. Based on the finalized 
structure including all written utterances, all audio was recorded in 2 days, and anima-
tions were produced by a team of 3 students in about 2 weeks. 

 

 

Fig. 2. It is essential to iteratively construct and playtest the conversation before the production 
of the video representation 

3.2 Max’s Discovery 

We directly applied the OfficeBrawl approach in a second project with students from 
Media Education and Management in an Edutainment class at the University of Edu-
cation Weingarten. A student team was requested to develop an educational story and 
conversation, and to implement this based on our authoring framework. In the result-
ing story, the 14 year old Max discovers in a Biology class project that a local animal 
feed company applies antibiotics at a large scale. The user takes the role of Max's 
aunt/uncle, being asked by Max to act on behalf of him in the next local council  
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meeting, to oppose an expansion of the animal feed company. The game experience 
involves an exchange of arguments with the mayor and the owner of the company as 
part of the local council.  

Similar to OfficeBrawl, the conception of the conversational story started by paper 
prototyping with cards, allowing for an ‘offline’ playtesting of the distribution of 
utterances to the main characters. As before, the authors were asked to consider a 
discourse structure that let abstract dialog acts make changes to designed attributes. 
Further, the game was step-by-step implemented and playtested with the authoring 
system. Not before the dialog structure revealed sufficient variety and consistence, 
video snippets were produced, again utilizing CrazyTalk photo animator. The final 
piece contained around 60 video snippets, corresponding to about 50 dialog acts plus 
idle snippets, as well as backstory and ending videos. While these numbers may not 
seem overwhelming, they already implied a level of complexity for the dialog struc-
ture that would have been difficult to manage on a purely theoretical basis with script 
writing ‘on paper’. Following the iterative prototyping method (Fig. 2) employing 
early interactive playback with synthetic actors therefore supported not only the tech-
nical authoring, but also the content conception. Fig. 3 depicts two animated video 
frames from the resulting short interactive story, which has been done in German 
language. 

 

  

Fig. 3. Two animated video frames from Max's Discovery 

An informal evaluation with students participating in the project based on individ-
ual interviews revealed that once the general idea of interactive narrative and the pro-
posed approach for developing such interactive experiences got understood, structur-
ing the dialog at ‘discourse management level’ and specification of utterances were 
straightforward using the framework. Especially the possibility for immediate play-
testing of the authored conversation, postponing the burden of final media production, 
was acknowledged to be helpful to understand principles of discourse structuring. The 
only criticism mentioned concerned some usability problems of the authoring tool, 
which leads us to improve this.  

4 Narrative Structure and Interaction 

All working case studies that have used our conversational storytelling approach [14] 
so far, including the new ones reported here using the video snippet solution, are 
based on the same character-based philosophy. Conversations are to be abstracted in 
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such a way that single turns are defined for each character separately with precondi-
tions. Each turn can consist of an abstract dialog act and several possible ways to utter 
(or otherwise represent) that act. In order to not only have a verbal conversation, but 
also a kind of narrative progression, it is essential to make utterances depend not only 
on previous utterances, but also on important story world states. Authors are asked to 
take this into account, by thinking of the most important changeable attributes that 
characters would consider for choosing their actions (for example, a ‘trust’-like 
attribute like in Max’s Discovery). Also the other way around, all actions and dialog 
acts, and especially user acts, need to potentially make changes to those attributes.   

A typical other challenge of interactive narrative is to let users experience the re-
sults of their own actions, especially if these consist in affecting some inner states of 
characters. One way to render these inner reactions is by choosing a suitable sentence 
that contains an emotional direct response, which sometimes is a challenge to do in a 
convincing way. We decided to add further graphic elements to the video-based 
client, to give authors the possibility to make selected states visible. In Office Brawl, 
Lucy and Ben’s mood attributes are rendered as a layer on top of the video frame, 
with a kind of emotional thermometer that will give immediate feedback to the user 
upon effects of successful interactions and acts of other characters (compare Fig. 5). 

There are now more elements that become necessary to be considered during au-
thoring and media production, due to the new video client solution: 

•  Interaction attempts of players – in other words, their turns performed – can 
last some time, if they are typing at a keyboard. Our client will register the 
attempt and let the server stop selecting next dialog acts of the virtual cha-
racters. This gap needs to be filled with ‘idle’-video snippets, which means 
we need more video material that does not represent core actions. 

•  In such a case, we distinguish between general ‘idle’-snippets or video snip-
pets that make characters appear listening to the user during his/her input as 
a back-channeling mechanism. 

•  Non-verbal or paralinguistic non-lexical dialog actions can be rendered crea-
tively in a video and therefore can be considered as conceived dialog acts. 
For potential text rendering, a text description should be added (for example, 
interjections or ‘comics’ expressions such as “phew”, “sigh”, “groan” etc). 

•  Dynamic graphical elements can be added as an abstract layer to the video 
output (see Fig. 5), which also means that authors need to consider these in 
their conception including the layout of video frames. 

In general, all successful cases so far made an effort to present clear affordances to 
the player concerning the possibilities of verbal interaction, because ad-hoc verbal 
generation of unprepared content is not an option with a video-based client. This also 
needs to be considered during conception of the whole narrative frame: 

•  There should be a diegetic (story-related) reason why it is impossible for the 
player’s fictional role to know exactly what to type to get a suitable answer. 
In Office Brawl, we have capricious characters that are not easy to make lis-
ten. In Max’s Discovery, there is a content-related reason why Max needs to 
tell his Uncle what exactly he should bring forward at the court, giving him 
kind of a ‘cheat sheet’. 
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•  The framing stories need to present clear missions with some hints to inte-
ract, where giving these can be justified by the story. 

•  After typing, immediate feedback can be presented more easily by the visua-
lized changing of introduced attribute’s states than by following utterances. 

Concluding, the system is not to be compared with a general conversational dialog 
system, as it pursues different goals. Instead of neither open-ended nor task-based 
dialogs between human and machine, it can be used for conversational stories with 
some well-framed interaction possibilities for a player. It is possible to include GUI-
based visualizations for expressing actions and states. 

5 Delivery 

In our approach we aim for a web-based delivery for interactive narrative experiences 
based on video content. As a consequence, our system is based on a client/server ap-
proach, where the server controls the logical story flow and provides the video data, 
while the client manages the user interface for video playback, user input, and visua-
lization of additional information elements.  

 

Fig. 4. Process of communication and interaction between the several components of the sys-
tem and the user 

During implementation of our system, several challenges regarding the video 
delivery arose. For a high user acceptance, seamless switching between videos had to 
be implemented. After entering a verbal contribution, the system should react by 
playing seamlessly the next video. In general, several videos may be candidates to 
follow on a presented video clip. A major challenge lies in the preloading of all 
candidate videos within a short time frame. In our scenarios so far, these video 
elements had durations between three seconds up to two minutes for idle videos. In 
our solution, the client receives a list of possible subsequent videos from the server 
and starts preloading once playback of a specific video has been started (see Fig. 4). 
The video client is web-based and realized with Flash/HTML5. The video playback 
component of the client is realized in Flash. Other parts of the client are implemented 
using HTML5/JavaScript.  
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The server sends the file name of the video which has to be played next to the 
client. Taking into account possible user input, the authored structure and evaluated 
conditions, our system selects the next video. The communication with the video 
client is initiated by the server in terms of HTTP push methods. In our solution, 
message content exchanged between server and client is encoded in JSON format to 
allow for easy extensibility by using a standardized content encoding.  

 

 

Fig. 5. Web client with Office Brawl content: Dynamic video layers (Flash) with GUI ele-
ments, HTML5-based graphical elements for dynamic state visualization, a user text input 
section, and a text-based conversation history (showing the authored utterances / act descrip-
tions) 

The client has several layers for video playback to avoid black screens and ensure 
seamless playback during switching of videos. The actual video plays in the 
foreground, the video layer for the following video lies in the background. When the 
actual video stops playing, the following video starts playing and switches into  
the foreground after a delay of a few milliseconds. Additionally, the user interface of 
the web client includes elements like a textbox for user input and the course of the 
conversation. Further visualization elements, such as that of the mood parameters, and 
a menu with video controls overlay the video.  

We analyzed the technological challenges of such solutions. Many challenges arise 
due to the interaction of the user: 

•  Client/server communication: Delays in communication can lead to the issue 
that the server is ahead of the user. This can lead to the skipping of very 
short videos. It is resolved by a handshake in our communication protocol.  

•  Preloading a large amount of possible following videos for seamless play-
back: For videos on a local hard disk the problem of seamless playback is re-
solved best.  

•  Seamless playback: Resolved by idle sequences that are randomly chosen for 
playback between videos while waiting for user input. 
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•  Enhanced synchronization in the interactive discourse by letting the client 
trigger the server to pause dialog processing during user input. 

•  Combination of video player with the presentation of other media elements 
and interactive elements controlled by the drama manager for enhanced story 
experience: Solved by HTML 5 elements, which lay on top of the video. 

Especially the interaction between user and the system turned out to be a chal-
lenge. While the user types text at the GUI, the client needs to wait for input comple-
tion by letting the server pause the logic story progression and by playing an idle 
sequence after finishing the current video; otherwise the system might be ahead of the 
user's answer. On the other hand, also if the user does not react until the end of a vid-
eo‘s playback, the system needs to play idle sequences instead of stopping video 
playback completely, to appear interactive to the user.  

6 Summary and Future Work 

The focus of this paper has been an approach for production and delivery of video-
snippet-based interactive narratives. We developed an architecture for interactive narra-
tive experiences using audio/video streaming content. Main media-related technical 
challenges for delivering such experiences in a Web browser lie in the need for prompt 
responses to user actions and for seamless switching between videos, getting around 
potential delays in server/client communication. To reach a broader target audience and 
to offer a better support of mobile devices in the future, the video component will fur-
ther be implemented in HTML5/JavaScript completely instead of using Flash.  

The success of this approach relies on authoring audio or video content in a struc-
tured way that takes into account the abstraction of narrative dialog acts or physical 
acts, in line with produced elements. This necessary effort is supported by the  
circumstance that the approach is accessible, which has been verified by two case 
studies conducted in student seminars, in which participants rather had intermediate 
media production experience than programming knowledge. 

Future work concerns the extension of the mostly conversation-based content 
structure so far towards including also more action-based elements within abstracted 
templates. We also will further investigate issues of distributing the IS system for 
better response behavior, and the integration of video processing techniques for more 
cinematographic consistency of presented video stories. 
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Abstract. Although mobile devices make it easier for travellers to share
stories both during and after their travels, these postings are often time-
based, with minimal narrative structure. This paper describes an obser-
vational study of Travel Teller, a storytelling system designed to help
tourists share their experiences as stories by providing thematic rec-
ommendations for mobile postings. Interestingly, although our design
assumed people want to tell stories while travelling, our observations sug-
gest otherwise. Rather than actively telling a story as they travel, partic-
ipants stated a preference for remaining in the moment, and only later
reflecting on and structuring their experience as a story. They viewed
recommendations as approximate destinations, taking photos of things
they stumbled upon rather than of the recommendation itself, and often
put recommendations “on hold” to be resumed later. This suggests tools
should support distinct story-gathering and story-telling activities, aim
to inspire not prescribe, and flexibly track “pending” recommendations.

Keywords: mobile storytelling, travel stories, empirical studies.

1 Introduction

People have always enjoyed sharing and reading travel stories, from the travel
narratives of the Song dynasty [1], the letters, journals and diaries of the English
aristocracy taking part in the “grand tours” of the 1820s and 1830s [2], through
to the recent resurgence in travel literature [3]. The use of mobile devices has
made it increasingly common for tourists to post online to share these stories
with friends and family, not just after a trip, but also while still on location [4].
However, these postings are usually shared in a time-based “stream” with little
of the organization or structure found in traditional narratives [5]. This suggests
that there is a need to provide mobile tools to help travellers to structure and
share their stories as stories.

One way to address this problem is to develop a system that can automati-
cally identify potentially interesting stories from a tourist’s postings as they are
posted, and then suggest additional tourist activities by prompting the tourist
with ways that she could continue the story. To explore this approach, we de-
signed Travel Teller, a mobile storytelling system that keeps track of the themes
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present in a user’s postings, and recommends what the user may want to post
next based on these themes. This paper discusses our observations of the use of
our prototype, and presents implications for the design of future systems.

The focus of this paper is on how participants in our study responded to our
system, particularly in terms of their desire to remain in the moment, their need
to reflect on their experiences before structuring them as a story, and how they
used the recommendations when deciding what to photograph next. What this
paper does not address is whether the use of thematic recommendations actually
helped our participants to write their stories, and how those recommendations
influenced either the content or structure of their stories. We plan to carry out
further analysis of the materials gathered in our observational study to address
these questions, and will report the results in a separate paper.

The rest of this paper is structured as follows. We begin with an overview of
the related work and a description of our research problem. This is followed by
a discussion of the concept behind the thematic recommendation system, and a
description of our prototype. We then discuss our observational study and the
implications of our findings, concluding with an overview of possible future work.

2 Related Work

Related work falls into four categories: location-based recommendations, gener-
ation of location-based stories, manual authoring of stories during a trip, and
automated support for telling stories after a trip. We now summarize each area.

There has been extensive research into the generation of location-based rec-
ommendations, such as planning travel routes based on large sets of photos [6]
and matching a user’s profile with the profiles of contributors to a large database
of photos [7]. These projects use information about the traveller’s context and
past behaviour to recommend what the traveller might want to experience.

Research on mobile story generation mainly focuses on automatic genera-
tion of stories from content contributed by other travellers [8–10]. For example,
StoryStream [10] provides a traveller with an oral narrative about a city neigh-
bourhood based on a combination of the traveller’s location and behaviour, pre-
existing user-contributed story materials, and some notion of narrative structure.

Several commercial projects support travellers creating their own stories in a
mobile context, including Trip Journal and BackSpaces. These systems provide
manual tools for capturing photos and writing captions related to the photos,
with the resulting stories displayed either as a timeline or as locations on a map.

There has also been work to provide intelligent assistance for the retrospective
creation of stories by a user from the user’s own materials [11, 12]. Raconteur
[11], for example, helps a traveller to tell stories about travel photos to a friend,
via an online chat system, after a trip has been completed. The system attempts
to detect story patterns in the user’s utterances, and then helps the user to tell
a coherent story by makes recommendations as to what photographs to show to
the friend next.
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3 Research Problem

From the above survey of the related work, we can see that although there has
been some work around the problem of helping travellers to tell stories about
their trips, there has not been any work that looks at both providing proactive
support for the telling of stories from the traveller’s own content, and support
for doing so during a trip.

The related work on travel recommendation systems focuses on determining a
traveller’s preferences, and then recommending things to see based on similarities
with other travellers’ behaviour. This does not consider the story the tourist may
want to tell or make any attempt to help structure the experience as a story.

Research that does consider story focuses either on the generation of location-
based stories for a traveller from other people’s contributions, or on the manual
creation of stories with no proactive assistance. Systems that generate stories for
travellers based on user-generated content, such as StoryStream, make use of user
behaviour to create stories, but are focused on generating stories from existing
content, rather than helping the traveller to create her own story. Commercial
systems that do support travellers telling their own stories about their trip while
travelling provide tools for capturing and sharing story material, but do not do
anything to either proactively help with this process, or to help to ensure that
the captured materials will form a narrative.

Systems that provide proactive assistance for storytelling, such as Racon-
teur, do so after the trip is over, based on a traveller’s complete collection of
photographs. However, although these systems do proactively help travellers to
create their own stories from their own media, they do so retrospectively rather
than during the trip. This leaves open the question of how to actively assist
travellers with the authoring of their own stories while they are still travelling.

To explore this problem, we can begin by looking at how tourists currently
share their posts. Traditional social networks such as Facebook generally provide
a simple stream-based format for sharing [5]. While travel-specific applications
such as Trip Journal do provide additional map-based views, they also tend
to follow a chronological approach. However, a series of posts about a travel
experience, regardless of how it is presented, does not necessarily form a story.
Instead, the posts can be seen as a chronicle, a series of temporally-sequenced
events [13]. What is often lacking is some form of narrative structure. This raises
the question: how can a mobile storytelling system proactively help tourists to
give some form of narrative structure to their posts?

4 Travel Teller

To explore this question, we developed and tested Travel Teller, a system which
can generate story-appropriate recommendations for tourists based on the themes
present in their posts. In this section, we briefly describe the thematic model
which forms the basis for our approach, and then explain how we adapted this
model for use in our prototype thematic recommendation system.
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4.1 A Thematic Model of Narrative

According to Prince [14], a story can be seen as having three different types of
macrostructures or frames: action (plot), existents (characters and setting), and
ideas (theme). To help a traveller bring some narrative structure to her postings
about her travels, a system could take note of the elements which form one of
these macrostructural categories as the posts are created, and make suggestions
that would help the traveller to develop that structure in subsequent posts.

For our system, we chose to focus on theme. Tomashevsky defines theme as
“the idea that summarizes and unifies the verbal material” [15, p. 67] of a story.
This suggests that theme can provide a way to structure and unify the posts
that make up a travel story. We focused on theme, as opposed to plot, character
or setting, as we felt that the basic indicators of an emerging theme could be
more easily identified from individual posts, as opposed to, for example, the plot
of the story, which may require retrospective awareness of the entire story.

The thematic model in our prototype extends Hargood’s [16, 17] work on
thematic narrative generation. According to Hargood’s thematic model, stories
consist of narrative atoms, or natoms, which are the smallest unit of a narrative.
An example of a natom is a posting (photo, caption and tags) which a tourist
makes when creating a travel story. Natoms contain certain visible, computable
elements or features, such as the captions or tags on a photo. These features
denote certain motifs, which in turn connote themes within the story.

A specific natom may be considered to have a numerical thematic quality with
respect to a given theme. The thematic quality can be used to compare natoms
and determine which are more closely related to the theme. Thematic quality is
calculated based on the average of the component coverage (the percentage of
motifs and sub-themes that connote the desired themes which are present in the
natom) and the thematic coverage (the percentage of the desired themes that
are present in the natom). Hargood’s Thematic Montage Builder (TMB) [16]
uses this model to generate stories based on the themes present in a caption.

4.2 The Prototype

We will now describe the Travel Teller prototype (see Figure 1), and explain
how we have adapted Hargood’s thematic model for use in our thematic recom-
mendation system.1

The prototype allows a tourist to capture a photo and add a caption to the
photo (see Figure 1a), which together constitute a natom which the tourist has
just added to the developing story. Given this natom, we want to determine what
the tourist should be encouraged to photograph such that her next posting is
likely to continue to develop the same theme(s). The idea is that, by helping the
tourist to post a sequence of thematically-related photos, the system will also
be helping the tourist to create a story with a consistent thematic structure.

1 The prototype was implemented using HTML5 and Javascript. The implementation
of the thematic model was ported from the Java code used for the studies in [16, 17].
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Fig. 1. The Travel Teller prototype

To do this, we constructed a database of potentially interesting landmarks and
attractions which are geo-tagged and thematically tagged, and a hand-crafted
database of motifs and themes based on these photos. Together, these databases
form the basis for the thematic recommendations.

When a photo with a caption is posted, we search the caption for known
features. These features are used to determine which motifs are denoted by the
photo, which are in turn used to determine which themes are connoted by the
photo. We then use Hargood’s algorithm to select a single location (the highest
ranked based on thematic quality within a given distance threshold) from the
database of interesting landmarks. The resulting location is presented to the
tourist as a recommendation for what she may want to visit next, either as a
location name and a photograph (see Figure 1b) or a map with a walking route
from the current location to the recommendation (see Figure 1c).

It is important to note that a travel story will most likely consist of a series
of photographs, and that themes may span across many photographs. Our basic
algorithm only considers the themes present in the latest post. To address this
limitation, we maintain a window of N recent photos, and add the occurrences
of themes in these earlier photos to the current list of themes, with a weightage
function applied to the list such that more recent photos contribute more to the
themes, whereas the contribution of older photos gradually drops off. We used a
window of 3 photos, with a weightage function which has the weightage of themes
drop by 50% in each subsequent posting. In addition, a distance threshold of
300m was used to ensure recommendations were within an easy walking distance.

5 Observational Study

To investigate how people respond to the idea of using thematic recommen-
dations to support storytelling while travelling, we conducted an observational
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study of the use of our prototype. The study involved 12 participants, 5 male
and 7 female, between the ages of 19 and 25. The participants were drawn from
an undergraduate research methods class, and the participants were given aca-
demic credit for taking part in the study. The participants were assured that
their performance in the study would have no bearing on their academic results,
and the researchers were not involved in teaching the class in any way.

The study was conducted on-site in Singapore’s Chinatown. At the start of the
study, each participant was asked a few demographic questions and given a short
demonstration of the prototype. They were then asked to walk freely around
Chinatown, accompanied by the researcher. As they walked, they were asked to
use the prototype to take photographs that would form a story about their trip
to Chinatown. For each photograph, the participant was asked to write a short
caption. Once the system responded with a recommendation, the participant
was asked to describe aloud how this recommendation relates to the photo and
caption. They were free to choose whether to follow the recommendation.

Participants continued to take photographs for roughly 30 minutes. The re-
searcher then conducted a short semi-structured interview, during which the
participant was asked to review the sequence of photographs, and describe how
they are related to each other. The participant was then asked to write, with pa-
per and pen, a short story based on these photographs. While writing the story,
the participant was given the opportunity to look back over the photos and cap-
tions. Finally, the participant was asked to look over the recommendations and
discuss the relationship between recommendations, photos and story.

Audio was recorded for later analysis, and the reviewer took notes during both
the use of the prototype and the semi-structured interview. The photographs,
captions and recommendations were also captured for use in the analysis. Tran-
scripts of the audio were coded for key incidents, and these incidents were used
to develop insights into how participants were using the prototype.

6 Results

When designing the Travel Teller prototype, our overall assumption was that
people want to tell stories about their travels as they are travelling. We had also
assumed that people would generally follow the system’s recommendations, and
would do so sequentially. Our observations suggest otherwise.

Surprisingly, most (9 out of 12) of the participants said that they were re-
luctant to write detailed captions for their photos on-the-spot. This suggests
both a desire to stay in the moment, and also a need for some distance from the
experience before they could reflect on their experience and begin to see it as
a story. In addition, although they found the recommendations useful, partici-
pants viewed them more as providing a general direction or rough destination to
head towards, rather than specifying a particular landmark to be photographed.
They expected to encounter interesting, unexpected photo-opportunities on the
way to that landmark, and often wanted to put recommendations “on hold”, to
possibly be returned to later. We will now discuss these observations in detail.
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6.1 Staying in the Moment

Many of the participants were not willing to write captions immediately, stating
instead a desire to “stay in the moment”, and to caption and upload photos
later. For example, participant 2 observed that “right now its very stressed, so
if I take a lot of photos in one go I’d be just like upload them first when I get
some place to rest.” Similarly, participant 11 explained that “as a tourist you
prefer spending time just walking around the streets and if you stop you might
waste some time so what I usually do is I just take photos and then go back to
my hotel or something and then I look at the photos and then write down my
thoughts.” These comments show a desire to share the photographs soon after
taking them, but not immediately, as this would detract from the experience.

There was also an element of social involvement that discouraged writing
captions immediately. For example, participant 10 mentioned that “I don’t like
having to stop somewhere and then write captions and then walk again. So say
you were going with a group of people then if you do that right you’ll be left
behind.” In this case, it is the potential disruption of the social experience which
makes participant 10 reluctant to take the time to write captions.

However, not all participants were unwilling to write captions. Participant 3
in particular was willing to write long descriptions. Although he only took 4
photographs, the captions were an average of 18 words, with the longest being
31 words. All of his captions described a scene, and were thematically linked to
the photographs. When questioned about his detailed captions, he said that he
felt he wouldn’t mind writing more for each photo as he took them.

In fact, despite their stated reluctance to write captions, all participants did
write captions, with only four participants (P1, P2, P9 and P10) leaving some
captions blank. The length of the captions, however, varied greatly, with half
of the participants writing on average less than 5 words. This suggests that
participants did want to write something about the photographs, and were able
to do so, but did not want this to interfere with their experience of the moment.

6.2 The Need to Reflect and Edit

It was not just the desire to stay in the moment which led participants to state a
preference for waiting until later to write their captions and upload their photos.
They also claimed that they needed to take some time to review and edit their
postings, and to reflect back on the experience before retelling it as a narrative.

For example, after taking the first photo participant 9 observed that “usually
I’ll do it [write captions] later when I’m looking at all of them.” She stated that
she was not thinking about the story while taking the photos, but instead would
think of the story “only after I’ve experienced everything and like only after I’ve
taken the photos, sat down and uploaded them, looked at them and then I see
that there’s some sort of story to it, but as I’m actually taking the photos I don’t
actively try to think that I’m telling a story.” At the end of the session she said
she felt more confident that she could find a story because “then maybe I can
come up with or find a string of events.” And in fact she successfully wrote a
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story based on the photos at the end of the study. This suggests that there was
a need to reflect on the totality of her experience before constructing a story.

Even those participants who were willing to write longer captions wanted
some time to reflect before sharing. For example, participant 3 observed that
he preferred to upload the photos in batches, saying that “maybe after like 10
photos when I’m ready to upload it then I would probably sit down in a cafe
and just do some last-minute touch-up.” Similarly, participant 6 wanted to write
more detailed captions as she took the photos, but would prefer to take some time
to craft the story after the trip. Interestingly, it turned out that she regularly
blogs about her travels. When asked about how she does this, she explained that
she tends to think about the story for her blog, not as she’s taking photos, but
when she gets back to the hotel. She reflected that although she wanted to write
captions for her photos immediately, she also wanted go back and craft them
into a story later: “I probably would want to like, maybe after the whole thing
I’d probably want to sort out the whole thing and then like rewrite the story.”

This suggests a tension between gathering or creating story fragments while
experiencing a location, and taking time later to craft these materials into a
story. This tension can be seen in participant 11’s comments at the end of the
study. As mentioned above, participant 11 claimed that she did not want to
write captions on the spot, preferring to spend her time “walking around the
streets” rather than thinking about her story. When reflecting on this during
the post-session interview, she observed that “at first I said I would rather go
back and do it [write captions] because it gives some time, because I craft my
captions, but I guess it would be useful to craft it [the caption] on the spot
because when you go back you might forgot what you’ve seen or how you felt
at that point in time.” We will discuss this tension between story-gathering and
storytelling in more detail in Section 7.

6.3 Encountering Unexpected Discoveries

In the previous two sections we have discussed participants’ feelings about writ-
ing captions and thinking about their story as they take photos. We will now
discuss their reactions to the recommendations given by the system. Participants
tended to see recommendations as somewhere to head towards, rather than a
fixed target which they definitely had to photograph. They were interested to
see what they might encounter “on the way”, with these unexpected discoveries
often holding more interest for them than the original recommendation.

For example, when asked if the recommendations were helping him to decide
what to photograph next, participant 3 said: “not really, they were helpful in
guiding me to the next location or giving me choices.” So although the recom-
mendations didn’t help him decide what specifically to photograph, they did
open up options and provide general guidance for where to go.

For participant 12, the recommendations were a way to come across unex-
pected, surprising things to photograph. When asked if the recommendations
were relevant, he initially said that “most of them were pretty accurate to what
I was looking for.” However, on later reflection he said: “I am very surprised by



Telling Stories on the Go 91

the recommendation actually because I don’t see a relation, but. . . the surprises
are definitely nice.” Even though he didn’t see a clear relation between his post-
ings and the recommendations, he still felt they were useful as they provided
surprising things for him to see.

6.4 Putting Recommendations on Hold

This desire to stumble across interesting or surprising things on the way to a rec-
ommended location suggests that there is a complex relationship between what
is recommended by the system and what the participant actually decides to pho-
tograph. This often involved starting towards a goal but then seeing something
interesting on the way, in which case the participant might want the system to
“remember” the original destination but “put it on hold” for later.

For example, participant 6 was heading towards a recommendation when her
attention was drawn to a temple, and she stopped to take a photo. The system
then recommended a different temple, which she found interesting but did not
want to pursue “because I might end up there and then see more other stuff
and then I’ll forget [the original recommendation].” She did not want to head
towards the new recommendation for fear of getting yet another recommenda-
tion and losing track of the previous recommendation. Having multiple “active”
recommendations potentially becomes too much for her to keep in memory.

This suggests that there is the need for a more flexible way to keep track
of “active” recommendations which have not yet been pursued or rejected, and
some way of “resuming” these deferred recommendations. We discuss this and
other implications of our study in the next section.

7 Discussion

Our observations have a number of implications for the design of mobile sup-
port for tourists telling stories about their travels: systems should recognize that
story-gathering and story-telling are separate but interconnected activities; rec-
ommendations should allow for serendipitous discoveries rather than prescribing
where to go; and systems should support flexible planning and putting of recom-
mendations “on hold” while the tourist explores these unexpected discoveries.

7.1 Story-Gathering Separate From But Connected to Story-Telling

We initially assumed that tourists would want to make use of mobile devices,
not just to capture photos, but also to tell stories as they are experiencing them.
This is in line with other discussions of tourist storytelling. For example, Gretzel
[4] observes that “[n]ew media increasingly allow travellers to easily narrate and
share their experiences when they occur rather than having to recount them in
the form of stories after the trip is completed.” This would imply that allowing
tourists to write captions for their photos immediately, and providing support
for structuring their stories as they take photos, would help them to tell stories.
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However, our observations suggest that, rather than wanting to tell stories as
they are occurring, tourists want to continue to be involved in their immediate
experience, and would actually prefer to tell stories about their travels after the
experience. The reluctance to tell the story on-the-spot was the result both of
the desire to remain in the moment, and the need to have some time to reflect on
the experience and edit the materials before structuring the photos into a story.
This observation is supported by theories of creative writing such as Sharples’
[18] model of writing as “creative design”, which separates creative writing into
three distinct but related activities: planning, composing and revising.

The implication is that, rather than focusing on story-telling on the fly, a
system should support but recognize as distinct both storytelling and story-
gathering. This could be done by encouraging tourists to capture what is impor-
tant and interesting about their trip without losing the feeling of being in the
moment, and only afterwards look back over this material to structure the story.
What it means to tell the story “afterwards” is complex – it may involve stop-
ping briefly during a particular expedition to reflect on and share experiences,
or looking back over the trip much later after returning home.

The difficulty that our participants faced when trying to think about story
in the moment also suggests that focusing exclusively on theme may not be
sufficient. Thinking about story while simultaneously experiencing the events
which will form the basis for the story may also necessarily involve other types
of narrative structure, such as action and existents. Understanding this process,
how it relates to existing models of creative writing, and how to support it,
requires further work.

7.2 Inspiring Rather Than Prescribing

We had also assumed that tourists would want to be directed towards interesting
locations that they may want to photograph so as to continue their story. These
recommendations were based on a thematic analysis of the captions posted in
the previous photographs. The fact that our participants did not want to write
their story on-the-fly makes this assumption problematic, as the captions that
were written to accompany the photographs were often short, not necessarily
reflecting the story which the tourist would later write. In addition, participants
viewed the recommendations more as a suggestion for an interesting place to go,
on the way to which they may encounter something surprising, rather than as a
destination which itself would be photographed and included in the story.

This implies that, rather than trying to recommend locations where the tourist
should go to take a photo, the system designer should think of ways to provide
inspiration for the traveller. This changes the problem from one of attempting
to identify the emerging structure of the story and making recommendations
which will continue to develop that structure, to one of identifying appropriate
prompts which will inspire the tourist to gather materials which can later be
used to tell their own story. How these inspirations would be used by a tourist
and how a tourist would eventually structure the resulting photographs into a
story is not clear, and requires further investigation.
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7.3 Flexible Planning and Putting Recommendations “On Hold”

A closely related observation is that participants wanted to put recommendations
“on hold” when they stumbled across something interesting. This highlights a
final assumption in our original design – that tourists would pursue a single
recommendation, and then move on to the next recommendation. In fact, there
were quite complex patterns emerging in our study, with participants expecting
to be able to accept or reject recommendations, to maintain a list of previous
recommendations to which they could return, and to possibly have multiple
recommendations for a single photograph.

This implies that the system should allow tourists to keep track of a series of
recommendations, and support their desire to either pursue a recommendation
or put aside their goals as and when other interests arise.

8 Conclusion

In this paper, we have presented our observations of the use of Travel Teller,
a prototype mobile thematic storytelling system. Our observations suggest that
systems designed to support travellers telling stories as they are travelling should
recognize that story-gathering and storytelling are related but distinct activities,
should provide recommendations that are inspiring rather than prescriptive, and
could allow for flexible planning and putting of recommendations “on hold”.
This is quite different from our original design, which was based on the premise
that the system should help tourists to tell stories on-the-fly by detecting the
thematic structure of an ongoing story and making specific suggestions as to
what the tourist should photograph next to continue the story.

Our findings suggest a number of areas for future work. Given that our par-
ticipants did not want to be distracted from being in the moment, one next step
would be to explore ways in which a system can help a tourist gather materials for
a story without disrupting the tourist’s engagement with the location. It would
also be interesting to explore ways to provide evocative, inspiring recommenda-
tions which help tourists to discover story material. Finally, our participants’
desire to reflect on and have some distance from the events being experienced
before crafting a story suggests we need to better understand how to support the
storytelling process in a situated context. This raises questions as to what can
be considered “enough” distance for reflection, and how a storytelling system
can help to encourage reflection and storytelling as events are taking place.

Indeed, a major question raised by our study is whether someone can both
experience and tell others about a story while they are still actively engaged
with the events as the events are happening. Any insights that can be gained
into this problem would have applications for interactive storytelling in general.
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Abstract. Interactive storytelling systems are capable of producing many va-
riants of stories. A major challenge in designing storytelling systems is the 
evaluation of the resulting narrative. Ideally every variant of the resulting story 
should be seen and evaluated, but due to combinatorial explosion of the story 
space, this is unfeasible in all but the smallest domains. However, the system 
designer still needs to have control over the generated stories and his input can-
not be replaced by a computer. In this paper we propose a general methodology 
for semi-automatic evaluation of narrative systems based on tension curve ex-
traction and clustering of similar stories. Our preliminary results indicate that a 
straightforward approach works well in simple scenarios, but for complex story 
spaces further improvements are necessary. 

1 Introduction 

Development of interactive storytelling (IS) systems is a challenging process involv-
ing multi-disciplinary knowledge. Despite this, a number of working interactive story-
telling systems was developed through the years. Some examples of these systems 
involving intelligent virtual agents are games such as Façade [1] or Prom Week [2], 
research projects such as ORIENT [3] or BierGarten [4], educational games such as 
FearNot! [5] or immersive IS systems such as Madame Bovary [6].  

Evaluation of these systems is a demanding process often requiring extensive ef-
fort. State of the art evaluation of IS systems involves either surveys with users, e.g. 
[7], or technical evaluations such as comparing length and complexity of generated 
stories. Neither of these approaches is well suited for practical development. While 
well designed user surveys can capture the quality of generated stories correctly, they 
are costly and take a lot of time and thus it is problematic to make them part of a regu-
lar development cycle. Since combinatorial explosion of the story space is in most 
cases a desirable property of an IS system, it necessarily follows that for large-scale 
IS systems a thorough sampling of the story space by human users is costly at least 
and unfeasible at worst. While technical evaluations of the narratives are feasible for 
much larger story spaces than user studies and are significantly cheaper, they are only 
loosely related to the actual enjoyment of the stories by the user and do not allow the 
story author to understand what is happening in the generated stories and to shape 
them according to his artistic vision. In this paper we will consider a method allowing 
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for computer-assisted evaluation of stories generated by an IS system. In general, the 
human designer is kept in the loop, but the computer aggregates data from the system 
so that only relevant parts of the story space need to be inspected directly. We will 
focus on meaningful clustering of generated stories to groups with similar properties. 

This paper is organized as follows: First, we will survey related work concerning 
drama analysis. Then we will describe our methodology of drama analysis and present 
some preliminary results on data gathered from two versions of our IS system [8] and 
[27]. We will conclude the paper with discussion and future work. 

2 Related Work 

In this section we present an overview of literature relevant to semi-automatic story 
evaluation. To our knowledge only little work has been done on story clustering. This 
overview is mostly a list of interesting ideas that could be reused in the context of 
automatic narrative evaluation and clustering. 

In [9], Brewer and Lichtenstein propose a structural-affect theory of stories with 
three main aspects – surprise, suspense and curiosity. They claim that these aspects 
affect how much the reader likes the story. They outline how these aspects manifest in 
stories. In our approach we consider only tension (suspense) curve so far, however 
surprise and curiosity curves may be good candidates for additional story features. 

In [10], y Perez and Sharples describe MEXICA, a system capable of producing 
emergent stories with user assistance. Among others, it uses tension curve of the sto-
ries to evaluate interestingness based on tension degradation and improvement in 
time. In our work we are currently only interested in overall tension curve shape. 

Ware et al. [11] present four quantitative metrics describing narrative conflict. The 
measurement and conflict detection are based on a planning representation of the 
narrative, making them harder to employ in non-planning IS systems. Their evalua-
tion showed the automatic evaluation matched user evaluations of conflicts. An inter-
esting future work may be to detect conflicts in the story, evaluate these conflicts 
based on [11] and use the output as additional story features.  

Weyhrauch [12] implements several evaluation functions for his emergent narra-
tive system. These functions encode the accumulated domain knowledge of the author 
and hence are tightly bound with his storytelling system domain. However these func-
tions provide a good example of what can be measured in IS and how it can be done. 

In [13] Ontañón and Zhu propose an analogy-based story generation system, where 
they evaluate the quality of resulting stories by measuring their similarity to “source” 
stories (input human-made stories). The similarity metric is based on MAC/FAC 
model [14]. This work provides an alternate approach to similarity measure based on 
case based reasoning. 

Cheong et al. [15] present a system capable of extracting the story plan from game 
logs and generating a visual story summarization. Although the system is not con-
cerned with story evaluation directly, story abstractions created by this method could 
be a good input for an evaluation metric.  
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Schoenau-Fog [7] discusses how to evaluate interactive narratives with users by 
questionnaires and intrusive methods. Although the techniques are not automatic, 
some of the ideas may be transferrable to automatic evaluation systems. 

In [16], Rabe and Wachsmuth propose an event and an episode similarity metric 
for their virtual character. Although they are not using this in the context of story 
evaluation, the features they are working with might be reused in this context. 

Zwaan et al. [17] propose and test a model of how readers construct the representa-
tions of situations occurring in short narratives. They claim that the readers of stories 
update their mental models along five indices: temporality, spatiality, protagonists, 
causality and intentionality. These ideas could be used as a basis of automatic evalua-
tion systems.  

Porteus et al. [18] use Levenshtein string distance to measure differences between 
various stories generated by their storytelling system. 

Aylett and Louchart [19] propose the use of double appraisal to increase the dra-
matic tension of an action. Their characters choose next actions based on their current 
emotions and based on the emotional impact of their actions on other characters in the 
story. To simulate emotions and to measure emotional impact, OCC based model is 
used. The difference between their and our approach is that we are using the output 
emotional impact to compute the tension curve and not to influence the decision mak-
ing of our characters.  

Kadlec et. al [20] uses compressibility and conditional entropy to measure similari-
ty between sequences of actions gathered by human tracking and by daily corpora 
simulator. 

Narrative evaluation is a complex topic involving general narrative and drama 
theories, human and computational story abstractions, algorithms allowing for com-
parisons and evaluations of these abstractions and data gathering methods. In our 
approach we have put together the following ideas presented above: a) the use of 
tension curve to represent the story, b) measurement of story similarity to group sto-
ries together and c) the use of string metrics to define difference between stories. The 
novel part of our approach is our tension curve extraction mechanism and the use of a 
standard machine learning clustering algorithm for grouping the stories together. Our 
methodology will be described in detail in the next section.  

3 Methodology 

We propose semi-automatic narrative analysis by a meaningful clustering of narra-
tives into groups with similar stories. This would work as follows: a) the developer 
uses his system to generate large number of stories, b) the developer runs our cluster-
ing algorithm dividing the stories into groups and c) the developer now needs to see 
only several stories from each group to evaluate the system as the other stories in the 
group are similar, saving development time. Our clustering is based on two general 
features of stories: a) a story action sequence and b) a story tension (dramatic) curve. 
As a clustering algorithm, we use k-means [21] (details in section 3.2).  



98 M. Bída, M. Černý, and C. Brom 

 

To evaluate the methodology we have conducted experiments on our IS system 
SimDate3D (SD) level one detailed in [8]. SD level one is a simple 3D dating game 
where the goal of the user is to achieve that a couple – Thomas and Barbara – gets to 
the cinema. The game comprises a sketchy conversation through comic-like bubbles 
called emoticons and the user partially controls one of the characters actions. There 
are three possible endings of this story: a) characters get to the cinema safely, b) cha-
racters get angry and part and c) characters interaction is too positive, so they decide 
to skip the cinema and head home. Recently, we have developed a sequel – SD level 
two [27] (Fig. 1) – an extended scenario, where Thomas is now dating two girls at the 
same time. All game sessions end with all three characters meeting and engaging in 
an argument. The outcome of this argument depends on previous user actions and 
there are four endings: a) Thomas staying with Barbara and breaking up with Nataly, 
b) Thomas staying with Nataly and breaking up with Barbara, c) both girls breaking 
up with Thomas and d) Thomas staying in the relationship with both girls.  

 

 

Fig. 1. Screenshots from SimDate3D showing interactions between characters 

3.1 Tension Curve Extraction 

The dimension of tension was proposed by Freytag in his book [22] where he ex-
panded the Aristotle’s theory of dramatic events. Most narratives of mainstream 
books and movies follow one of the standardized tension curve shapes. Hence stories 
generated by IS systems should usually follow one of the curves as well. Indeed, ten-
sion curves have been explicitly or implicitly modeled by multiple IS systems (e.g. 
[1]). But how to extract a tension curve from generated stories in general? One  
possible way is to let the authors annotate each action or plot sequence with a tension 
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value. The tension curve of the story could then be constructed from individual ten-
sion values. The problem here is that the tension of actions often depends on the cur-
rent story context, which makes such annotations very difficult.  

On the other hand story tension is often related to emotions experienced by the sto-
ry protagonists. Thus the tension could be extracted from character emotions, if the IS 
system does explicitly represent them. Note that this approach also has its limitations. 
For example consider a situation where a dark figure is following someone in a de-
serted part of the town. As the figure gets closer the tension in the story indeed rises. 
However, this may not be represented well by character emotions as the one who is 
followed may not be aware that someone is following him. One of the ways of solv-
ing this issue is to generate tension from emotion model simulating the user emotions 
directly based on what the user perceives in the story at the moment. A method in-
volving double appraisal [19] might be a reasonable candidate.  

In our IS system, characters are equipped with OCC-based [23] emotion model, 
which directly influences their decision making. We have defined tension in our IS 
system as follows: Every 250 ms we have made a snapshot of all characters’ emo-
tions. Then we took the sum of these emotions where every positive emotion was 
counted with a minus sign and every negative emotion was counted with a plus sign. 
The resulting number encoded the tension value at the moment. The tension curve is 
then simply the piecewise linear function defined by these values. 

3.2 Clustering 

To compute clusters for stories in our IS system we have used k-means clustering 
algorithm [21]. The k-means clustering algorithm is a method of analysis which aims 
to partition n samples (in our case stories) into k clusters (k groups of stories) such 
that the distance between stories within a single cluster is minimized. The distance is 
computed with a user specified metric. The k is fixed and given by developers. The k-
means algorithm requires initialization of the starting position of clusters. Afterwards 
it works in two stages. First it assigns the “nearest” cluster to each sample. Then it 
moves all clusters by computing the average of members in the cluster and shifting 
the cluster towards this new average. These two stages are repeated until the clusters 
become stable or a maximum number of steps is reached. 

The idea of using k-means is that if we define the “distance” between stories right, 
then every resulting cluster will contain stories that are somehow similar to each oth-
er. We have tested and compared four distance metrics. One was based on the tension 
curves of the stories and three were based on the action sequences of the stories.  

To compute the distance between stories using tension curves, we simply com-
puted the distance between tension values from one story to values from the other and 
summed absolute values of the differences as seen in formula (1), where x and y are 
tension curve vectors of respective stories and n is the length of the vectors. If the 
tension curves differed in length, the shorter was expanded to match the size of the 
larger by adding zeros. 

 distance(x, y) = Σi=1..n |x(i) – y(i)| (1) 
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To compute distance between action sequences, we have first encoded the action 
sequences as action strings. The raw actions extracted from our system look like 
“Thomas greets Barbara”, “Barbara greets Thomas”, “Thomas asks Barbara to go to 
the cinema”, etc.  We have assigned a single letter to encode every action type (e.g. 
the action “says hi” is represented by “A” regardless of who said it). The action string 
is formed by concatenating letters representing the individual actions in the sequence. 
There are around 50 possible actions in our scenario (we used upper and lower case 
letters and numbers to encode them). For level two we have added one more letter per 
action representing the character performing the action (see 4.1 and 4.2 for examples).  

To measure distance of action strings we have tested three standard string differ-
ence metrics – Levenshtein distance [24], Jaccard index [25] and Jaro-Winkler dis-
tance [26]. To summarize, the distance between stories in this case was defined by the 
string difference metrics working on action strings of the stories.  

Motivation for using string metrics in the analysis is twofold. Firstly, the action se-
quence is a natural representation of the story. Secondly, string distance is a well stu-
died subject and many techniques that could be directly applied to our case were 
tested and developed in a different field. And in case of Levenshtein distance being 
applied on our action strings, the string editing procedure which defines the metric 
can be perceived as a rudimentary form of story editing. 

To run k-means clustering with the distance metrics presented in this section we 
needed to solve two issues: a) random initialization of clusters and b) computation of 
cluster average from its members with a given distance metric. Concerning a) the 
random initialization of clusters sometimes caused undesirable behavior where one or 
more of the clusters were so far from the samples that they stayed empty the whole 
time. To compensate for this we have initialized clusters as follows. For each cluster 
we have selected one story from the sample set at random that defined the initial posi-
tion of the cluster. Concerning b) the problem was that for string distance metrics it 
may not be clear what an average of several action strings means. When computing 
the average from cluster members with string distance metric we have simply iterated 
over all members of a cluster and picked the member with the lowest sum of distances 
from the other members. This member then became the new cluster average. 

3.3 Evaluation 

Our goal in this stage was to evaluate the quality of k-means clustering based on story 
distance definitions above. We have examined the performance on two domains – SD 
level one and SD level two. Level one presented a simple domain and level two a 
complex domain. For level one we have run k-means clustering with three, four and 
five clusters (defining the resulting number of clusters). Level two was run with k set 
to four, five and six clusters. It is known that k-means clustering may converge to 
local optima. To account for this we have run each setting of k-means clustering eight 
times, e.g. k-means with four clusters and tension curve distance metric was run eight 
times on level one and the results were averaged.  

As there is no generally accepted method for evaluating the quality of clustering 
independent of the application, we have resorted to ad hoc method suitable for our 
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scenario. Our goal in this stage was to confirm whether the k-means algorithm with a 
specific distance metric is capable of detecting some of the meaningful features of the 
input stories, i.e. whether it would group stories with similar values of the feature in 
one cluster. In level one, we have examined a single feature and in level two we have 
examined two features. First and the most important feature of the story was defined 
by the story ending (both levels feature multiple endings). The question then was: 
“Do stories grouped in one cluster end the same when using a particular input dis-
tance metric?” This is represented by precision of the metric. To obtain precision we 
first identified the most frequent ending within each cluster. Then we defined the 
cluster precision as the fraction of the stories with this ending inside the cluster. The 
resulting precision for input distance metric was then weighted average of precisions 
of all resulting clusters. Precision thus takes values between zero and one. Precision 
was used both in level one and in level two. 

In level two we have also inspected how much time (in seconds) Thomas interacts 
with girls and how much time he stays alone. If the clustering works well with respect 
to this feature, we would expect stories in the same cluster to have similar values, e.g. 
Thomas interacts with Barbara in each story from one group roughly the same time. 
To measure this we define time deviations of a cluster that are the standard deviations 
of the respective times gathered from stories in that cluster. E.g. cluster with two sto-
ries where Thomas interacts with Barbara for 60 and 120 seconds has higher deviation 
than cluster with three stories where the respective times are 110, 120 and 130 
seconds. The lower the deviation the more “similar” the stories are. 

To summarize we have run k-means algorithm with four story distance metric on 
two domains with different resulting number of clusters multiple times. Story distance 
metric for k-means were tension curve distance and Levenshtein, Jaccard and Jaro-
Winkler distance on action strings. We compared how similar are stories in resulting 
clusters according to two features – story ending and time the characters spend to-
gether in the story. As a baseline we used a random cluster assignment where the 
clusters were not determined by k-means but every story was assigned to a cluster at 
random – this randomization was repeated 8 times and results were averaged, precise-
ly as with regular clustering runs.  

4 Results 

We have run the analysis on two datasets. First dataset was 1135 play sessions of 
game SimDate3D level one generated automatically with user input being simulated 
by a random algorithm. Second dataset was 41 human play sessions of game Sim-
Date3D level two which exhibits more complex domain with more game endings.  

4.1 Level One 

From 1135 play sessions of game level one, 608 stories ended with characters getting 
angry with each other and parting, 479 ended with characters being too positive and 
not reaching the cinema, 16 stories ended with characters getting to the cinema and 32 
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stories endings were undefined (because of some technical issues). To compensate for 
having only 16 stories endings with characters getting to the cinema, we have used 
multi-sampling by a factor of 15 for these types of endings (meaning that each “cine-
ma” story was present 15 times in the dataset). The low number of these stories is not 
surprising as it is necessary to “steer” the conversation between agents intelligently to 
assure they will get to the cinema – a thing that the randomized user input did not 
account for. Since there are three possible endings we clustered into 3 – 5 clusters.  
 

Two level one stories with intimate ending: 
“AABDBHHIMOIOIOJDFLCCDYHGLQPHPHPHPHPHPHPHPHPHPHPHLHQDFGIODFGIOODYGLHIDMH

NMNPHPHPHPHPHNHIOUUUUUVQWDP” 

“AABDBHHMNIOIODFGLLCCPHPHPHPDMHNUUUUUVQWDP” 

Two level one stories with breakup ending: 
“AACPDMADPDDZG00123” 

“AABDBHHMNIOMNJ6LCDMHMCMHNIOTLDTHMNMPHPHPHPHPHPHPMHNbDTTMZG00123” 

Fig. 2. Level one stories action strings examples. The figure shows action strings of two stories 
with intimate ending and of two stories with breakup ending. Notice that the last few actions 
are the same for intimate endings and breakup endings (underlined). 

 

Fig. 3. Level one clustering results. Cluster precision weighted averages can be seen for three, 
four and five clusters. The results are averaged over eight clustering runs with different initial 
cluster positions.  

Our results indicate that all of k-means distance metrics were able to cluster the 
simpler domain of level one with high cluster precision (Fig. 3). Quite surprising is 
the high value of precision for Jaccard index. Jaccard index compares only the num-
ber of same actions in both samples (their intersection divided by their union) not 
taking action positions into account. We believe that one of the causes of Jaccard 
index doing well is that two of the endings had pre-scripted final action sequences 
(Fig. 2) which biased the string distance metrics. For this reason, we removed all pre-
scripted actions at the end of the stories for the experiments in level two. Other reason 
of string metrics doing well in the scenario in general is the relative simplicity – more 
negative actions in the scenario meant the probability of negative ending increased 
and vice versa. These straight-forward influences created a bias favoring the string 
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metrics in level one. The tension curve scored the worst with precision ranging from 
0.6 for three clusters to 0.76 for five clusters. All metrics scored significantly better 
than the random cluster assignment.  

4.2 Level Two 

From 41 play sessions of level two, 14 stories ended with Thomas staying with Barba-
ra, 21 stories ended with Thomas staying with Nataly, 4 stories ended with both girls 
breaking up with Thomas and 2 stories ended with Thomas staying in relationship 
with both girls. To compensate for the low number of endings of the latter two we 
have used multi-sampling by a factor of two for the stories with these endings. Since 
there are four possible endings we have tried clustering into 4 – 6 clusters. More clus-
ters were not tried, because already with 6 clusters present, some of them were almost 
empty due to lower initial number of stories. Example action strings for level two are 
shown in Fig. 4. 
 

Two level two stories with “stay with Barbara” ending: 
“ABACDBDEF4APDQDNAOD1AkDEDrACA9D5DQDNAOAPACDEA2D2A2DQDNAPAOD1ACAKDKALDQD

NAPDMACANDQDNAPAOACAPDQDNAOFQDNACAJAPDQDNAOFQDQF4D1” 

“ABACDBDEF4DKAkDkAkDkAkDkDQDtAtAPABDBAGDEAPDQAGDEDlAlD1AID1AmDrAJD1A9FQF

cF4” 

Two level two stories with “stay with Nataly” ending: 
“DBDEABACF4APDQDnAnDBABDEAqD1AkDkAkDkAkDIAIDIAIDIDQDhAMAPD1A9DQDhAqA2AgA

PDQDhAgFQDQDhAgFBFQDQAqF4DEAPDL” 

“F4ABACDBDEAmDJAkDQDtAtAPABDBAGDEAPDQAGDEDQDjAjAPABDBATDEAPDQATDEDJAmDmA

lDlAlDlAlDlDQDhAMAPFQDQDhAgFBFQATDQAKF4” 

Fig. 4. Level two stories action strings examples. Notice the sequences are longer than level 
one sequences. There are two reasons for this: a) level two takes longer to complete and thus 
more actions are performed and that b) in level two each action is coded by two letters, first 
letter marks the character that performed the action (D – Thomas, A – Barbara and F – Nataly), 
second letter marks the action, e.g. “AB” marks Barbara performing action “set focus”. 

The preliminary results on level two show a drop in cluster precision of string 
based metrics indicating the higher complexity of the domain. The tension curve me-
tric demonstrated the highest precision. Without multisampling, the mean precision of 
curve metric for 5 clusters was 0.66, while random clustering had precision of 0.58. 
Multisampling has resulted in an increase of precision (0.73). See Fig. 5, upper left 
for overall trends with other distance metrics. The time deviations of all metrics were 
lower than that of random cluster assignment (see Fig. 5), however the gap is not 
large enough to allow for strong conclusions. Note however, that for “Nataly” and 
“Alone” time deviations the tension curve performs the worst, although only by a 
small margin. Still, no string distance metric performs better than tension curve con-
sidering the 4 tasks together. 

The good performance of the tension curve may be an indicator that the tension 
curve scales better than the somewhat naïve string distance metrics. The problem of 
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level one), but they fail to scale well on a complex domain of SimDate3D level two, 
where tension curve metric outperformed them. This hints us that the tension curve 
metric is likely to scale better, but this needs to be confirmed by further experiments. 
The results for time deviations in level two are less clear and best metric could not be 
determined for that case. 

The next steps are to evaluate this methodology on other domains and larger data 
sets. We are now in the process of gathering more data for SimDate3D level two.  

As our future work we want to investigate the possibilities of using the tension 
curve to detect more fine-grained features of the input stories, e.g. conflict detection 
and classification. Other candidates for new features include separate evaluation of 
emotional state for each pair of characters. So far we have used k-means clustering 
with one distance metric at once, but k-means algorithm allows for combination of 
distance metrics. This could increase the clustering performance on stories.   

More work could also be done to develop “smart” random user that would be able 
to explore parts of the story space more intensively, as instructed by the designer.  
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Abstract. Breaking Points is an interactive digital narrative (IDN) that puts the 
user in the position of a young woman who feels trapped in a daily routine she 
would like to escape from. The narrative design connects more important 
decisions with seemingly trivial ones and presents the user with immediate and 
delayed consequence in the form of narrative feedback, for a complex and more 
life-like experience. By aligning the experience of a single walkthrough with a 
day in the life of the heroine, the project invites replay. The project is also a 
study of authorial challenges and opportunities offered by different authoring 
modes, namely the switch from coding from scratch to the ASAPS 
environment. As the project is prepared for release on touch-based tablets, the 
paper focuses on how changes in the underlying technology have afforded 
continuous reshaping of the narrative. 

Keywords: Narrative Design, Authoring Tools, Narrative Decisions and 
Delayed Consequences, Narrative Feedback, Replay, Protostory, Affordances 
of Authoring, Interactive Digital Storytelling Interactive Digital Narrative. 

1 Introduction 

The drudgery of a daily routine, an existence stuck in a boring, dead-end job, and how 
to escape from it, but also the issue of perception, the inability of a character to see 
the small joys and the opportunities offered to her – these are the main topics of the 
interactive digital narrative (IDN) Breaking Points The project explores how small 
and seemingly unimportant choices impact a character’s life as much as decisions we 
place greater importance on. The related idea of the famous “butterfly effect,” that a 
small insect’s movement over the Andes mountain can cause a tornado in far away 
Florida, is a fruitful basis for interactive narrative experiments. A computational 
system can process many such small choices and select or generate alternate paths 
accordingly. Replay then allows the user to experience different paths and outcomes. 
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In Breaking Points the notion of repeating and retrying is a key meaning-making 
element. The underlying narrative concept has been refined continuously in several 
releases since 2006. In its current form, this IDN project is implemented for touch-
screen tablets under iOS.  

2 The Narrative 

Breaking Points is partly inspired by time-loop stories like the movie Groundhog Day 
[1]. The nameless heroine is indeed trapped in a loop – everyday she follows the same 
routine: She wakes up, gets ready for work, takes the same bus, repeats the same 
actions at work and returns to her apartment alone. However, she secretly wants to 
break out of the loop to become a fashion designer and is making steps towards that 
goal. On this backdrop, the narrative explores a rich amount of variations in her daily 
life, caused by small and large changes in her behavior, and tracks her progress and 
mood between hope and desperation.  

Breaking Points is similar in presentation to the predominantly Japanese IDN 
genre visual novel [2] i.e. Phoenix Wright: Ace Attorney [3] with still images, 
animations and text. Likewise, the interaction is either in the form of conversation 
choices or by selecting embedded hot spots. Where our work differs is in the narrative 
design, which emphasizes narrative development in the form of varied paths. Instead 
of a long-draw out narrative, our Breaking Points focuses on variety within a loop, 
created by consecutive presentations of the heroine’s daily life.  

We applied two main concepts in the narrative design – first, a web of 
interconnected major and trivial decisions and secondly a balance between immediate 
and delayed consequences in the form of narrative feedback. We balance interactive, 
turn-based situations with sequences of screens that present the resulting 
consequences as narrative feedback in contrast to solutions that apply on-screen 
elements like progress meters or level-based designs for feedback. In this way, the 
user makes a series of decisions for the heroine, some of which seem trivial like 
where to start with the make-up in the morning. (Figure 1)  

 

Fig. 1. A seemingly trivial choice – Where to start with the make-up? 
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Other decisions are expected to be potentially life-changing, for example whether 
to accept an invitation to a date by a male colleague. (Figure 2). While the user will 
most likely expect the “big” choices to be the major factor for change in the narrative, 
the narrative design complicates this expectation. Some actions, like the decision to 
answer the phone, will immediately result in missing the bus, but will also have 
secondary effects like meeting an old friend at the bus stop and annoying the boss at 
work. Other decisions, like which dress to wear or where to start with the makeup will 
not result in any immediate consequence, but will affect the heroine’s path later. For 
example, choosing the red dress will make it more likely for her to be asked out for a 
date by one of the men she encounters, but this relation is complicated by other 
factors, for example if she will be on time for work by not missing the bus. Such 
delayed consequences, which are influenced by additional factors result in more 
variety in the narrative and incentive for replay. This complicated relationship 
between decision and outcome attempts to mimic real-life experiences and the often 
opaque and indirect relations between our actions and the results. While the work 
ostensibly asks the user to help the heroine to change her life, it really focuses on 
narrative development, on the variety of choices and consequences rather than on a 
particular outcome. As a consequence, the narrative does not employ any difficult 
puzzles or hard choices; in addition, by aligning a single walkthrough with a day, we 
attempt to make replay – as an experience of the next day in the circle of life – seem 
natural and even inevitable.  

 

Fig. 2. A major decision – accept the invite or not? 

In the current version, the nature of the relationship between actions and 
consequences is not statically pre-determined, but controlled by procedural elements 
which evaluate the current position in the narrative and earlier decisions. In addition 
we introduced limited randomness to control the appearance of NPC; for example the 
heroine might not meet a potential romantic interest in one walkthrough, which will 
be there in another. Finally, there are aspects of the narrative are static, to provide 
orientation for the user and reflect the theme of a daily routine. For example, the user 
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has to endure mundane actions such as stamping papers to connect her more deeply 
with character’s situation.  

Each run of Breaking Points creates a coherent narrative with different events 
based on the factors described above. Yet while a single experience is meaningful by 
itself the full depth of the procedural narrative can only be appreciated through 
several plays. Regardless how hard we try, our actions large and small together form a 
complicated web of interdependent consequences, which in turn affect the outcome 
and limit our agency. Replay (or rereading in Mitchell and McGees’s terms [4]) is 
essential to understanding this key message of the narrative.  

3 Authoring 

The first version of Breaking Points was implemented in Adobe Flash [4] in 2006 [5], 
by a creative team, including cinematographers, graphic artists and coders. This 
original project was designed as a branching narrative consisting of still images with 
links embedded in invisible hotspots. Characters and scenery were drawn over 
photographs taken on location with actors, resulting in a look inspired by both comic 
books and rotoscoped animations seen in films like A Scanner Darkly (2006). A 
major limitation of this production technique was that it produced, single, complete 
screens, which made it difficult to re-use or re-arrange these assets. Similarly, when 
finished the original structure could not be easily changed or even fine-tuned after the 
original version was finished and the team disbanded, exposing what we consider a 
common problem encountered in many IDN works after the initial release.  

In order to avoid the unmanageable nature of linear branching structures (captured 
in Andrew Stern’s term “linearity hell” [6]), decision points folded back to a mostly 
linear structure (Figure 3). The resulting work offered only limited variants and 
lacked a memory of the overall state. Consequently, informal feedback from users 
focused on the lack of consequences of their actions. For example, the user might 
have met a new male colleague in one walkthrough, a possible date. Users considered 
this encounter meaningful, but expressed their frustration with the lack of 
consequences. In that sense the original version failed to fully capture our vision. 

 

Fig. 3. Original structure (sideways) with folding branches (enlarged inset) 
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In 2008 the project was recreated and expanded in the ASAPS authoring system 
[7,8] with new characters and additional choices. This time the production team was 
much smaller and consisted of non-coder authors. Even so, with its user-friendly 
authoring environment and reconfigurable narrative building blocks (beats), ASAPS 
allowed experimenting with different structures and greater flexibility over the earlier 
implementation. The different types of beats and procedural elements, like tools for 
progress tracking, opened up new possibilities beyond simple branching. The result 
was not only an enhanced structure (Figure 4), which afforded greater variety and 
more control over the narrative experience, but also the system of interconnected 
decisions, immediate and delayed consequences described earlier. In ASAPS, every 
user decision affects the overall state by adding to a particular counter, setting a 
global variable, changing the contents of a character’s inventory or affecting a timer. 
In turn, the author can use any of these procedural elements as a basis for a decision 
which beat to call up next. For example, the decision to wear the red dress is 
represented in a variable, which in turn is used by condition checking beats 
throughout the narrative to send her on path to romantically themed encounters with 
men. However, several stacked condition checks complicate these branching 
decisions, for example if the heroine misses the bus, her boss will not ask her out, 
regardless of what dress she wears. The addition of these procedural elements 
constitute the move from a simple branching systems to a finite state machine. From 
this perspective, the branching diagram created by the ASB authoring component is 
incomplete, as it does not visualize the potential states. We found that the availability 
of “state memory” dramatically reduced the need for both branching structures and 
asset production and therefore results in more time that can be spent on other aspects. 

 

Fig. 4. Breaking Points enhanced structure in ASAPS 

As ASAPS’s capabilities expanded, Breaking Points developed along with it. For 
example, the current version uses the recently implemented randomness beat to make 
certain NPCs appearance unpredictable. This compares favorably to our earlier 
method of withholding information from the user, which lowered agency in an 
undesired way. 

Currently, an ASAPS iOS playback engine is in active development by one of the 
authors. From a research perspective, the most important addition in this version is 
anonymous user tracking. The data is stored in a database and will be used for the 
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statistical analysis of user’s behavior as part of the ongoing research project. We 
know from informal observations since 2006 that only after several completed runs do 
users start to really reflect about their decisions and which consequences they might 
face, an observation supported by Mitchell and McGee’s empirical work [4]. Also 
initial feedback regarding the current version suggest that the addition of procedural 
elements results in a much more coherent and readable experience for the users. The 
new version of ASAPS will allow us to record user interactions in detail and form the 
basis of an extended user study to verify these observations. 

4 Conclusion 

The protostory [10] and narrative design of Breaking Points have evolved as the move 
to the ASAPS IDN authoring tool has allowed the authors to improve upon an earlier 
version and more fully the realize the narrative idea of a short loop with many varied 
paths. The original folding branch structure has been transformed into a finite state 
machine that remembers and evaluates users’ decisions. The project now uses 
seemingly small choices and randomness to influence the trajectory of bigger, 
decisive choices. In addition, the consequences of decisions are often presented in a 
delayed fashion. The result is a more life-like and realistic experience that offers its 
full meaning through varied replays. A planned user study will help to determine the 
success of this strategy.  

At the same time, it is the original narrative concept that has carried the project for 
several years now. The topic of a daily routine a character wants to escape from has 
wide appeal. Unlike the stories of old, interactive digital narrative allows us to make 
decisions and experience the frustration and small victories as the consequences of 
our choices. It is this kind of narrative that IDN does best – narratives that speak to a 
shared issue, a common feeling, while giving us agency to try (and fail) for ourselves. 
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Abstract. Storytelling is interactive - storytellers seldom recite the same content,
instead, they adapt the narrative to their audience. Storytellers both introduce new
topics from time to time, and elaborate on the topics the audience has previously
shown interest on. In our previous work, we created a digital storytelling sys-
tem that simulates this process. The goal of this work is to investigate what is a
good balance between the novel topics and the audience’s existing interests. We
conducted an empirical evaluation using our digital storytelling system. Distinct
preferences were observed in relation to both age and gender, with women in
general enjoying a more gradual shift in the presentation of novel material.

1 Introduction

Storytelling is an important aspect of our lives. It is both a major form of entertain-
ment, and allows us to obtain new knowledge and communicate beliefs. Unlike play-
ing a digital recording, storytelling when happening face to face is interactive. People
adapt how the story is presented to their audience, by answering questions, elaborating
on topics the audience has shown interest in before, and introducing new topics from
time to time to attract attention. In our previous work [1, 2], we created an automated
storytelling system that attempts to engage the audience in a similar way as a human
narrator. While telling the story, the system periodically estimates the user’s interest and
preference based on his/her questions and comments. The system biases its subsequent
storytelling towards content related to the user’s inferred interests while accounting for
the introduction of novel topics and maintaining topic consistency.

There is a variety of work on user modeling in interactive narratives [3–5]. Our sys-
tem addresses a similar goal, however, in a different context. The listeners have no
agency in the story, and they may not identify with a character in the story. Therefore,
the listener’s models cannot be created based on the models of the characters.

We found several interesting works that concentrate on inferring and adapting sto-
rytelling to the audience’s experiences. The Papous system [6] proposes to adapt sto-
rytelling based on the listener’s emotional experiences. The Virtual Storyteller [7] uses
autonomous agents to interact with each other and present a story to the audience. The
interaction is steered by the positive or negative feedback from the audience mem-
bers. In IRST [8], the story is developed around the notion of interest. A fixed story
is presented to the user, but optional information can be presented to add details about
characters or events. As the user views the scenes they can explicitly demonstrate their
interest through an adjustable slider, which is used to indicate which characters interest
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the user. Suspenser [9] manipulates the presentation and order of a story’s content to
optimize suspense.

Primarily, our approach is inspired by IRST. We also try to adapt a story around
the interests and preferences of the user. In this work we go further by trying to balance
between providing new content that is more along the lines of where the user has already
shown interest and presenting novel material that can trigger new interests from the user.

In our previous work [2] we evaluated the efficacy of our storytelling system. In that
study, younger individuals (40 and below) identified stories with additional novel con-
tent as being more engaging. In this work, we want to further investigate what type of
novelty is preferred and whether there are any gender or age preferences. In particular,
we compared two approaches for introducing novel content, one that gradually intro-
duces novel content and accounts for the user’s interests, and the other which introduces
varied and novel topics as much as possible without incorporating the user’s interests.
In the next sections, we will briefly review our storytelling system (see [1, 2] for more
details), and then present the empirical study.

2 Story Representation

We represent a story as a set of connected events with preconditions which define what
can and cannot happen before the event. Each event is either a physical event that pro-
gresses the story or an informational event that describes the characters’ background,
beliefs, or motivations.

We modeled a Chinese fantasy story – “The Painted Skin” [10] for this study. The
story revolves around a man named Wang, his family, and their interactions with a
demon disguised as a girl who eventually murders Wang.

For enabling our system to understand the progress of the story and the user’s in-
terests, the events described by the narrator and the statements the user can say to the
narrator are tagged using a set of predefined labels. For example, the event “Wang hoped
that the priest could find some way of protecting his family” is labeled with [Wife, Fear,
Love, Wang].

2.1 User Interest Representation

In our system, the user’s interests are represented as a set of interest profiles. Each profile
represents a possible set of the user’s inferred interest towards the various labels used
for modeling the story, for example: [Wife: 0.4, Fear: 0.3, Love: 0.2, Wang: 0.1]. These
profiles are randomly initialized, and get updated as the user interacts with the system.
When planning for future content, these profiles are combined in order to represent the
user’s interests (see [1] for further details).

2.2 Storytelling

The storytelling system plans for the presentation of the future narrative each time the
user has made a comment or asked a question, at which point the user’s interest pro-
files are also updated. For storytelling, we want the user to hear more about the type
of content they’ve already shown interest towards as well as to discover new interests.
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To realize this goal, first, the events that can immediately proceed in the story, in other
words, whose preconditions are satisfied are selected. Then, an interest score is gener-
ated for each event. This score is an indicator for not only how well the event itself will
interest the user, but also how well the future story trajectory which is likely to follow
this event will interest the user. This score is a weighted combination of two factors:
Novelty and Topic Consistency.

Novelty measures how similar/different the labels in the trajectory are from the user’s
current interest profiles. The smaller the similarity is, e.g. the trajectory contains a label
which has been rarely utilized or the user has showed no interest towards previously,
the more novel the trajectory is (see [1] for further details.)

For this study, we compared two approaches for incorporating novelty in storytelling:
gradual novelty and immediate novelty. For achieving gradual novelty, we want the sto-
rytelling algorithm to gradually transition among topics. Gradual Novelty is modeled

as
∣
∣
∣1− 1

distancefromcurrentstep − similarity
∣
∣
∣. Thus, for the same amount of similar-

ity/difference, the further away the event is, the more (gradually) novel it is considered.
Using immediate novelty, the storytelling algorithm continually tries to find the most
varied and differing content, and novelty is simply defined as, |1− similarity|.

Topic Consistency measures whether events in succession are similar in terms of the
labels they address, independent from whether the trajectory is novel to the user (see [1]
for further details.) This factor is incorporated to prevent the system from oscillating
between topics. This procedure remains the same for both models of novelty. When
used together with the gradual model of novelty, the storytelling system will switch
topics less abruptly compared to when used with the immediate model of novelty.

2.3 Experimental Design

A between subjects design was used with three independent variables: gender, age and
the type of novelty. We partitioned subjects’ ages into three groups: group 1, 30 and
below; group 2, 30 to 40; group 3, 40 and older. As previously described, the type of
novelty has two levels: gradual novelty and immediate novelty. In both conditions, the
topic consistency aspect of the algorithm was untouched, so that the story presented to
the user is intended to always be reasonable.

For this evaluation, instead of having the subjects directly interact with the system,
we manually simulated users interacting with the system, and showed the histories of
these interactions to the subjects. The subjects were asked about what they think of the
(simulated) users’ experiences of interacting with the system.

We simulated a positive user, which is modeled as having a preference for positive
events and relationships such as care, love, protection, etc. We simulated this user so as
to clearly distinguish the user’s interests from the mood of the overall story which has
a darker tone.

After reading the interaction between the simulated user and the system, the partic-
ipants were asked to rate the following questions using a 7 point Likert scale with 7
being the strongest.

Questions: [INT ]: “To what degree did the story seem interesting to the user?”, [ENG]:
“Given the user’s responses to the narrator, to what degree do you think the story
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was engaging for the user because it was consistent with the user’s personality?”,
[APP ]: “Given the user’s responses to the narrator, to what degree do you think the
elements of the story were appropriate for the user’s personality?”, [NOV ]: “Given the
user’s personality and responses to the narrator, how novel did the elements of the story
presented feel to the user?”, [RAND]: “Given the user’s personality and responses to
the narrator, how random did the elements of the story presented feel to the user?”,
[PLOT APP ]: “How well did the plot elements seem appropriate to the user’s per-
sonality?”, [APP Y OU ]: “How well did the plot elements seem appropriate to your
personality?”, [ENG USR]: “How engaging did the user find the story?”.

These questions are intended to examine the subjects’ impressions on engagement
([INT, ENG, ENG USR]), the appropriateness of the content ([APP, PLOT APP, APP
YOU]), and how novel or random the content seems ([NOV], [RAND]).

2.4 Procedure

We conducted this experiment as an anonymous survey on Amazon’s Mechanical Turk.
A total of 185 subjects participated, 80 of them were women and 105 were men. The
subjects’ ages range from 18 to 66. There were 115 in group 1, 33 in group 2 and 37
subjects in group 3, and 3 subjects did not specify their gender and were excluded from
the analysis.

Each subject was randomly assigned to a novelty condition. In each condition, the
subjects read an interaction history consisting of eight segments that corresponded to
their condition. In each segment, as shown in Figure 1, a picture that represented the
development of the story is displayed, followed by the narrator’s description of the story,
the choices the user could pick from, the choice picked by the user and the narrator’s
response in sequence. At the end, the subjects were asked to rate the items listed in the
previous section.

Fig. 1. Text Version
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2.5 Data Analysis and Results

Because participants were asked to evaluate 8 questions in this study, we first performed
a Pearson’s bivariate correlation analysis, which indicates a high correlation among the
variables (p<.01 for all the comparisons except [RAND] which had a relatively neutral
relationship with most of the other variables). Due to the significant covariance, we
decided to perform a three-way MANOVA test instead of individual ANOVA tests. The
Roy’s Largest Root test was used for significance testing.

Fig. 2. Age and Gender Interaction

The MANOVA test revealed a significant interaction effect of gender and age (p<.05).
The follow up ANOVA tests on each independent variable only revealed significant in-
teraction effects between gender and age groups on [ENG] – the participant’s view of
the user’s level of engagement with the story (p<.05).

As seen in Figure 2, the relationship of age and gender correlate to participants’
perception of the user’s engagement in each story. Male and female participants demon-
strated different preferences with men in the 30-40 age bracket rating the [ENG] ques-
tion the lowest (Mean=4.6) comparing to other age groups, and women rating it the
highest comparing to other age groups (Mean=5.6).

Table 1. Female Ratings

[INT ] [ENG] [APP ] [PLOT APP ] [APP Y OU ] [ENG USR] MEAN
Immediate 5.4 4.9 4.8 4.8 4.3 5.4 5.9

Gradual 5.7 4.9 5.1 4.7 4.9 5.4 6.1

Women appeared to have a greater preference towards the gradual novelty condition.
Table 1 lists the average rating of female subjects for each question. We performed the
same MANOVA test with only female subjects. This test revealed a marginally signifi-
cant main effect of novelty type (p=.078). No other significant effects were observed.

3 Discussion and Future Work

The large difference in ratings in the 30-40 age range for women and men suggests
that there are significant population trends. This result suggests that while we seek to
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model each individual’s preferences, accounting for each user’s demographic informa-
tion would allow for a better initial estimate of what should be presented. Further, the
differences in preferences for women (Table 1), and the marginally significant effect
suggest that novelty type may be more relevant for women. Nevertheless, our primary
evaluation of novelty type did not reveal a significant difference between the two con-
ditions. However, given the short time frame (Mean=4.5 minutes), it may be the case
that there is simply not enough content for participants to observe the gradual novel
condition as clearly distinctive from the immediate novel condition.

Ongoing work is being directed towards several goals including repeat the experi-
ment with the subjects directly interacting with the storytelling system, and modeling
a longer version of the story with more details. We are also interested at exploring au-
tomating the initialization of the profiling component.

4 Conclusion

In this work, we evaluated the subjects’ preferences over two different approaches for
incorporating novel topics in storytelling using our automated storytelling system. A
marginally significant effect was observed for women. Women subjects seem to en-
joy stories that switch topics gradually more than those that switch abruptly. Further,
significant interaction effects were observed between gender and age. Future work has
been planned on further investigating these differences and improving the initialization
process of the storytelling system.
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Abstract. Over the past decade a number of systems have been developed that 
tell museum stories by constructing digital presentations from cultural objects 
and their metadata. Our novel approach, informed by museum practice, is built 
around a formalization of stages of museum storytelling that involve: (i) the 
collection of events, museum objects and their associated stories, (ii) the 
construction of story sections that organise the content in different ways, and 
(iii) the assembly of story sections into a story structure. Here we focus in 
particular on this final stage of building the story structure. Our approach to 
providing intelligent assistance to story construction involves: (i) separating 
overlapping or conflicting story sections into separate candidate storylines, (ii) 
evaluating candidate storylines according the criteria of coverage, richness and 
coherence, (iii) assembling storylines into linear, layered or multi-route 
structures and (iv) ordering the story sections according to their setting within 
the storyline. 

Keywords: Museum storytelling, storylines, ATMS, clustering. 

1 Introduction 

Museum professionals, such as curators and educators construct stories that 
encompass multiple museum objects. These may take the form of e.g. an exhibition, 
website or museum tour. The aim of our work is to provide intelligent assistance to 
this storytelling process. A number of systems have been developed that construct 
presentations with, or facilitate navigation between, multiple museum objects [1, 2, 3, 
4]. However, our work is driven by an investigation of how the museum storytelling 
process is carried out and how it can be supported. 

Many previous systems aim at building chains of cultural content, whether they are 
realized as a web-based presentation or instructions of how to navigate a physical 
museum space. Work in narrative and hypertext has also considered a wider range of 
narrative structures that offer branching and choice to the reader [5]. Sharples et al [6] 
consider four narrative structures and their use n museums: tree branching, braided, 
an interconnected rhizome structure and a linear diary. Gudmundsdottir [7], in a 
curriculum design context describes a narrative structure comprising a main 
horizontal strand and subsidiary vertical strands. In our work we investigate how 
some of these structures can be employed to assist museum storytelling. 
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2 The CURATE Ontology and Storyscope 

The aim of the web-based environment Storyscope and the CURATE ontology1 is to 
provide a way of constructing and modelling museum stories and some of the 
underlying reasoning that goes into them.  

 

Fig. 1. Overview of main classes and properties in the CURATE ontology 

Museum storytelling processes informed the structure of the CURATE ontology, 
shown in 21. A dossier (shown top right of figure 1) contains object stories, events 
and references. Events are things that have happened that are of relevance to the story 
to be told. They provide a particular interpretation or description of a known event in 
the context of a story. Events inside the story may reinterpret events described using 
other event schemas such as the one provided by CIDOC CRM [8]. A dossier also 
contains Object stories. These are stories that can be told about a museum object. This 
may be a story depicted by the object, a story of its construction, or something that 
has happened to it since. Both dossiers and object stories can also cite reference 
materials that support the story (not shown in the figure). 

The storyteller starts to build what they wish to say by constructing story sections 
(center of figure 1). Each story section collects together and edits some number of 
object stories and events. Story sections form the seed of what could become a 
chapter in a booklet or page in a hypertext presentation. Finally, the author builds the 
presentation structure in the form of a story comprising a number of storylines (left of 
figure 1). Each storyline is a sequence of story sections. The same story section may 
feature on multiple storylines, potentially allowing branching and reader choice in the 
final presentation structure. 

3 Assisting Story Construction 

This formalization of the structure of the museum storytelling process allows us to 
develop intelligent assistance for the storyteller, recommending additional content or 
structure. Three types of recommendation have been developed: (i) suggesting 

                                                           
1 http://decipher.open.ac.uk/curate 
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additional events to add to the dossier based on the current content, (ii) suggesting 
story sections, and (iii) suggesting a set of storylines that provide a way of navigating 
the sections of the story. The first two of these, the suggestion of events and story 
sections, are described in in Wolff et al [9]. The remainder of this paper will focus on 
the computational construction of story structures. 

Storyscope supports the author in assembling story sections from the events and 
object stories of the dossier. Software for recommending events and story sections 
essentially introduces events similar to those already in the dossier and brings 
together similar or related events in story sections. By contrast, our approach to the 
construction of storylines pushes apart similar story sections into separate storylines. 
For example, two story sections may cover overlapping content, may cover similar 
content but on different levels of detail, or may provide alternative perspectives on the 
same underlying events. Our rationale in adopting this approach is to produce 
independent subsets of the overall story that can then be selected and combined to 
produce narratives serving different purposes such as: summarizing; linking an 
overview to further detail; or identifying alternative routes or perspectives within the 
story. This is initially by separating story sections that duplicate specified types of 
item, for example contain the same object, event or alternative interpretations of the 
same event. An AI program called an Assumption Truth Maintenance System 
(ATMS) [10] is used to split the story sections into alternative candidate storylines. 

The candidate storylines generated by ATMS can be evaluated and ranked in a 
number of ways. We identify three criteria against which candidate storylines can be 
ranked: coverage, coherence and richness. Coverage measures how much of the story 
as contained in the dossier is covered by the storyline. This is measured as the sum of 
unique events found in the story sections contained in the storyline. Richness is a 
measure of how many object stories are associated with the story sections of the 
candidate storyline. It can be expected that generally richer storylines will be 
preferred which interconnect a greater number of museum-related stories. Coherence 
is the extent to which the themes of the story sections (the key people, objects, etc. 
featured in the story section) are consistent (i.e. do not vary) across the storyline. The 
three criteria used to evaluate storylines are similar to criteria proposed by Shahaf et 
al [11] for the ranking of what they term Metro Maps, which are reading pathways 
calculated to span a set of documents. 

We identified three types of story structure to be constructed from the set of 
storylines. Each structure has distinct affordances for storytelling. The three types of 
structure are linear, layered and multi-route (see figure 2). The linear structure provides 
a single route through some or all of the story sections of the dossier. The layered 
structure, motivated by the vertical and horizontal narratives of Gudmundsdottir [7], 
comprises a horizontal backbone that guides the reader through key story sections. 
Each story section on the backbone can link to related story sections that provide, for 
example, additional detail or alternative perspectives. The mutli-route structure offers a 
greater level of choice from a number of interconnected paths. 

The simplest implementation of the linear story structure is the selection of the top-
ranked storyline. This structure is linear and also can be thought of as providing a 
précis or summary of the dossier. The layered story structure takes as its backbone the 
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top-ranked storyline. Other sections are then linked to the backbone section with 
which they are most similar. The multi-route structure also starts by selecting the top-
ranked storyline. Further storylines are then added in rank order that introduce 
additional story sections to the network. The multi-route structure therefore places 
alternative or overlapping story sections on alternative routes within the overall 
structure. An evaluation of this approach to story construction is currently in progress.  

 

Fig. 2. Linear (left), layered (middle) and multi-route (right) story structures 
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Abstract. Night Shifts is a digital magazine developed for the iPad that depicts 
articles and videos with a structured and explicit approach. The magazine-app 
displays seven different personalities that work over night in Zurich- the 
portraits’ running time is 56 minutes. Classical print magazines inspire the 
design and ergonomics of Night Shifts. The interactive part of the App is 
reduced to few intuitive navigation possibilities. The App is programmed with 
C+ and runs on the iPad native. Thanks to pre-loading the high quality video 
content runs with no delay. The authors developed a colour concept, icons, 
typography concept and narrative concept to suite the thematic field of Night 
Shifts. The combination between text, photos and videos creates an inspiring 
body of work that captivates the reader by opening a new world of fascinating 
stories and personalities. 

Keywords: interactive, documentary, ipad, narrative, cross media, app, 
storytelling, magazine 

1 The Stories 

Seven stories, seven persons. Amongst them are a G-string designer, a night 
watchman, a firefighter, a burlesque dancer, a printing craftsman, a club-host and a 
street cleaner. These people are connected through one thing, the night.  

With the use of this magazine-app, the reader learns more about the personalities’ 
stories. The objective of creating a documentary magazine was to produce a high 
quality audiovisual work, and to visualize these sub-stories. Each episode narrates 
someone else’s life, and is catchy in its own way. 

2 The Process 

Bachelor students of the Cast / Audiovisual Media Program assigned the task to 
develop an e-book on the topic of documentary. Between October 2012 and January 
2013, CAST / Audiovisual Media Program and the German Astronaut Magazine 
collaborated with the aim of publishing an iPad-Magazine. 

Night Shifts is clearly inspired by iPad magazines such as Astronaut Magazine or 
Wired Magazine. Besides exploring narrative forms of text, photography, video and 
info graphic also forms of marketing and distribution where adapted and explored. 
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The central motivation of the project is to push forward the creative use of video 
content in the age of digital platforms. This group work required the multiple skills 
the students learned during their studies of CAST / Audiovisual Media Program at the 
Zurich University of the Arts. 

It is our pleasure to show you the first interactive Swiss Documentary Magazine. 
Trailer: http://youtu.be/JQChQ_vv__M 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. Title page of Night Shifts with navigation bar on the right 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2. Story section about a street cleaner. At the bottom a navigation bar to switch to a 
different story. 
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Fig. 3. Title page of the story of a burlesque dancer 
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Abstract. In this demo, we present a working example of a simple game based 
on character-centric interactive storytelling. The game is situated in a small vir-
tual town where three characters, two girls and a boy (or two boys and a girl) 
are involved in a dating scenario. The player may influence the boy and guide 
his actions, his goal is to steer the story to a desired shape with as few interven-
tions as possible. The individual agents feature an affect-modulated BDI-based 
architecture and communicate with each other through simple language. The 
scenario culminates in a simulated confrontation of all three characters. Based 
on the current state of relationships between the characters, it results in one of 
multiple possible endings. The game is intended as both a testbed for interactive 
storytelling technologies as well as a source of data for evaluation of automatic 
analysis of generated stories. 

1 Introduction 

Creating believable human-like characters is an ongoing endeavor on the intersection 
of artificial intelligence, computer graphics, game design and psychological model-
ing. Such characters can then be involved in various settings, including but not limited 
to entertainment computing, psychological simulations and educational games. 
Among the possible applications of believable characters, character-centric interactive 
storytelling (IS) is one of the most difficult, since the characters are not only supposed 
to behave plausibly during interaction with the user, but also to interact with each 
other to create an interesting story. Lessons learned from the development of charac-
ters for storytelling systems present a great source of information that can be further 
used to improve believable character design in many other applications. 

In this paper, we present SimDate3D Level Two (SD) (Fig. 1) – a simple game 
based on character-centric IS. SD is an evolution of our previous work [1]. The set-
ting of the game is as follows: 
 
Thomas, Barbara and Nataly live in a small town. Thomas has a girlfriend - Barbara 
- and... well... yet another girlfriend - Nataly. The girls don't know about each other. 
One day Thomas is on a date with Barbara when suddenly Nataly appears and things 
start to happen. 
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Fig. 1. Screenshot from the SimDate3D showing character interactions 

The game also features a symmetrical variant where there is one girl and two boys. 
For the sake of clarity we strictly refer to the first situation as described above. 

The user is not directly present in the game, but observes the scenario as a floating 
invisible entity. The user is able to instruct Thomas to execute specific actions in or-
der to achieve the highest score possible. The score is gained whenever Thomas per-
forms certain activities with a girl (e.g. watch movie at cinema). When the user does 
not interact with the game, the characters will continue to act on their own according 
to their current goal behaviors and emotional state. This natural behavior however 
results in boredom and indifference between the characters, which is not desired by 
the user as it does not generate any score. Each intervention of the user to this natural 
story flow imposes a small score penalty. So to achieve the greatest score, the user 
tries to make maximum influence on the story flow with as few actions as possible.  

The motivation of building this system is twofold. Firstly, we use it as a testbed for 
IS and believable characters technologies, secondly, we use this system as a source of 
data for evaluation of automatic analysis of generated stories. The analysis we per-
form is based on automatic extraction of tension curve and clustering of stories. The 
process is detailed in [2]. 

2 Related Work 

Here we review only the most relevant related work – IS systems that are both games 
and freely available. Façade [3] is an interactive drama featuring two virtual charac-
ters – a couple with relationship issues. The user plays a role of an old friend, who 
was invited to the dinner at their place. The scenario is non-linear and the outcome 
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depends on user actions. The main differences between Façade and SD are a) in SD 
the characters communicate through emoticons (Fig.1) while in Façade they use 
speech and text input, b) SD is set up in a full 3D environment, c) in Façade the over-
all approach is more story-centric as a central drama manager controls the flow of  
the story (in SD it is more character-centric) and d) in SD the user does not have full 
control over a character. The reduced character control in SD creates a new type  
of gameplay and is more suitable for studying believable character behavior, as the 
protagonists need to be able to act completely without user intervention. 

The Prom Week [4] is a social simulation game featuring high school students. The 
gameplay takes place in the last week before students Prom. The goal of the user is to 
solve social puzzles, e.g. “How to get Zoe to date the Zack, who is not popular in the 
class”, etc. The SD features somewhat similar scenario in a smaller scale (with only 
one “level” to solve) with characters communicating through emoticons and set up in 
a 3D world. Our experience shows that shifting from a constrained, almost static  
environment as in Prom Week to a full-fledged 3D environment poses significant 
challenges for character design (e.g. animation synchronization, navigation, etc.).  
It is important to overcome these challenges for wider applicability of believable cha-
racters in practice. 

3 Technical Description 

The individual agents feature affect-modulated BDI-based architecture (detailed in 
[1]) and communicate with each other through a simple language represented by emo-
ticons (Fig. 1). To connect to the virtual world, Pogamut [5] middleware is used. To 
simulate affect we have used OCC based [6] emotion model ALMA [7]. The resulting 
emotions are reduced to one dimensional value we call “feeling” that ranges from -1 
to 1 and represents the relationship between characters. Feeling is used when selecting 
the next action by the currently active agent behavior. Behaviors are implemented as 
finite state machines. A single behavior per agent is always active and it is the one 
with the highest priority. An example of the behavior may be “an agent is going with 
another agent to the cinema and they are talking”. Behaviors available to the agent 
and their priorities change according to current situation. 

The user plays the game by “instructing” Thomas. She can trigger Thomas to say 
something (e.g. tell a joke), propose activities to the girls (e.g. go to cinema) or go to 
places (park, home, restaurant and cinema). The game ending comprises all the cha-
racters meeting together entering an argument. The outcome of this argument is based 
on previous user activity in the game (e.g. if Barbara likes Thomas more than Nataly 
likes him, there is a good chance Barbara stays with Thomas after the argument). The 
argument is fully simulated using beat-based scene coordination techniques [8]. 

User-evaluations of our previous work [8] have shown that the believability of cha-
racters is hugely dependent on various non-AI aspects. For example a girl that is bad-
ly dressed is often deemed not believable by the user regardless of actual behavior. 
The quality of animation, smoothness of movement and other aspects also play an 
important role. Thus a large body of work has been done to improve those “non-AI” 
aspects of believability. The complete list of lessons learned during this process is out 
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of scope of this paper, but one of the most prominent is that believable AI can never 
be done without reliable and polished character navigation. 

Preliminary evaluation [2] shows that there are many ways the game may unfold 
and that a multitude of simple and understandable dating-related narratives emerges 
out of the character actions. The game challenge is based mostly on user’s desire to 
achieve all possible endings, which is not at all simple. At the same time two play 
sessions are very rarely identical, so replaying the scenario should be rewarding. 

4 Conclusion 

We present a working example of a simple character-centric IS system. The system 
integrates several components that we consider well suited for this line of work: BDI 
agent architecture, OCC emotion model and beat-based scene coordination. We show 
that even such relatively simple architecture allows for replayability of the game and 
the emergence of a narrative. We were also forced to address many unforeseen chal-
lenges inherent in actually implementing a scenario in a 3D environment including 
working with animations and character navigation. We plan to use this system to eva-
luate our metric for automatic evaluation of emergent narrative (details in [2]).  
 
Acknowledgments. This work was partially supported by the student research grant 
GA UK 559813/2013/A-INF/MFF, by the SVV project number 267 314 and by the 
grant P103/10/1287 from GAČR. 

References 

1. Bída, M., Brom, C., Popelová, M.: To date or not to date? A minimalist affect-modulated 
control architecture for dating virtual characters. In: Vilhjálmsson, H.H., Kopp, S., Marsel-
la, S., Thórisson, K.R. (eds.) IVA 2011. LNCS, vol. 6895, pp. 419–425. Springer, Heidel-
berg (2011) 

2. Bída, M., Černý, M., Brom, C.: Towards Automatic Story Clustering for Interactive Narra-
tive Authoring. In: Koenitz, H., Sezen, T.I., Ferri, G., Haahr, M., Sezen, D., Çatak, G. 
(eds.) ICIDS 2013. LNCS, vol. 8230, pp. 95–106. Springer, Heidelberg (2013) 

3. Mateas, M., Stern, A.: Façade: An experiment in building a fully-realized interactive dra-
ma. In: Game Developer’s Conference: Game Design Track (2003) 

4. McCoy, J., Treanor, M., Samuel, B.: Prom Week: social physics as gameplay. In: Proceed-
ings of Foundations of Digital Games 2011, pp. 319–321 (2011) 

5. Gemrot, J., et al.: Pogamut 3 Can Assist Developers in Building AI (Not Only) for Their 
Videogame Agents. In: Dignum, F., Bradshaw, J., Silverman, B., van Doesburg, W. (eds.) 
Agents for Games and Simulations. LNCS, vol. 5920, pp. 1–15. Springer, Heidelberg 
(2009) 

6. Ortony, A., Clore, G.L., Collins, A.: The cognitive structure of emotions. Cambridge Uni-
versity Press, Cambridge (1988) 

7. Gebhard, P.: ALMA - A Layered Model of Affect. In: Proceedings of AAMAS 2005, 
Utrecht, pp. 29–36 (2005), http://www.dfki.de/~gebhard/alma/ (June 6, 2013) 

8. Brom, C., Babor, P., Popelová, M., Bída, M., Tomek, J., Gemrot, J.: Controlling Three 
Agents in a Quarrel: Lessons Learnt. In: Kallmann, M., Bekris, K. (eds.) MIG 2012. 
LNCS, vol. 7660, pp. 158–169. Springer, Heidelberg (2012) 



Acting, Playing, or Talking about the Story:

An Annotation Scheme for Communication
during Interactive Digital Storytelling
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Abstract. In this paper we investigate the communication of children
playing with an interactive digital storytelling system. What users say
during their interaction with a digital storytelling system can tell us
much about how they relate to the characters and how engrossed they
are in the storytelling activity. We propose a communication annotation
scheme that combines ideas about framing from research on pretend
play and role-playing games, and use it to analyse children’s utterances
gathered in a small-scale user experiment. Our results show that certain
kinds of communication are prevalent among the children’s interactions.
We conclude that this can be attributed to the design of our system, and
we envisage future use of the annotation scheme to inform the design of
other interactive storytelling systems.

1 Introduction

In the field of interactive digital storytelling, evaluation has received consider-
ably less attention than system design and development, and there is no generally
accepted methodology for the empirical evaluation of interactive digital story-
telling systems. Methods that have been used in user studies include question-
naires [3,12], interviews [5,8], analysis of system logs and created stories [11,13],
and observations of user behaviour [1,5,8,11]. Aspects of the interactive narrative
experience that are considered include the user’s sense of presence and immer-
sion, enjoyment, feelings of agency and control, believability of and identification
with the characters, and system usability aspects.

We are not aware of any user studies that systematically analyse the com-
munication of people interacting with a storytelling system. However, users’
communication can be a rich source of information about, among other things,
their level of identification with the characters, what they think of the story, and
their understanding of the system’s interface. Consider for example the follow-
ing transcript1 of an interaction with our digital storytelling system, in which
children control the actions of some of the characters to create a story together.

1 Translated from Dutch.

H. Koenitz et al. (Eds.): ICIDS 2013, LNCS 8230, pp. 132–143, 2013.
c© Springer International Publishing Switzerland 2013
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(1)
System [narrating an action by Child 1]: Red skips to the beach.

System [narrating an action by Child 2]: Granny bursts out in tears.

Child 2 [in character, addressing Child 1]: Because you are leaving me!

In this fragment, Child 2 is role-playing as his character, Granny. He addresses
the other child (Red) in character, providing a motivation for Granny’s emotional
outburst. He is actively taking part in the story creation process, identifying
himself with the character he is playing.

Not all of the children’s communication demonstrates the same level of im-
mersion in the story being created. In the next fragment we see Child 6 taking
a game-playing rather than a role-playing approach to the storytelling activity:

(2)

System [narrating an action by Child 5]: Red eats the birthday cake.

System [narrating an action by Child 6]: Granny shuffles to the beach.

Child 6 [addressing Child 5]: Then it’s your turn.

System [narrating an action by Child 5]: Red does the dishes.

Child 6: And now Granny. [selects an action] That one, I think.

In this paper, we present a study of children’s communication with an inter-
active storytelling system. We focus on the question to what extent the children
are focused on the story they are creating, and what perspective they take on
it. In an effort to obtain quantitative results, not just anecdotal evidence, we
designed a multi-layered scheme for annotating the children’s utterances. The
scheme is based on the notion of framing as used in research on role-playing
games [6] and children’s pretend play [9]. We have used it to annotate the tran-
scripts of eight interaction sessions with our storytelling system, involving four
pairs of 8-11 year old children. Below, we present and discuss the results.

First, we describe the interactive storytelling system in Section 2. We present
our proposed annotation scheme, with a discussion of its foundations, in Sec-
tion 3. We describe our analysis of children’s communication in Section 4, fol-
lowed by a discussion about the validity of the annotation scheme in Section 5.
The paper ends with conclusions and suggestions for future work in Section 6.

2 The Interactive Storyteller

Our interactive digital storytelling system is called the Interactive Storyteller
[1,11]. It allows users to control the actions of one or more characters in a sim-
ulated story world, where they interact with other characters controlled by ar-
tificial intelligence (AI). There is no scripted storyline; stories emerge from the
actions that the characters (either user-controlled or system-controlled) take in
the simulated story world. This emergent narrative approach [3] is closely related
to improvisational theatre and to children’s dramatic play.

The system has a multi-touch tabletop interface, which resembles the setting
of a tabletop board game. To reinforce the resemblance with board games, we
use tangible playing pieces to represent the characters. Its board game inter-
face distinguishes our system from other AI-based storytelling systems such as
FearNot! [3] and Teatrix [8], both well-known systems specifically aimed at
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children. Storytelling systems that do have tabletop interfaces, such as Reac-
toon [2], TellTable [5] and StoryTable [13] are aimed at facilitating children’s
storytelling and do not incorporate intelligent agents as characters in the story.

Fig. 1. Children playing with the Interactive Storyteller (tangible version).

The story world of the Interactive Storyteller is inspired by the story of Lit-
tle Red Riding Hood. It has three characters (Red, Granny, and Wolf) and five
locations (Red’s house, Granny’s house, a forest clearing, a lake, and a beach).
Possible character actions include moving between locations, talking to other
characters, and baking, eating and poisoning cakes. The story world is repre-
sented visually on a multi-touch table, using a top-down map view, as shown
in Figure 1. The map shows the characters, the locations (marked by light blue
circles), and the paths between the locations.

To change characters’ locations in the story world, physical toys representing
the characters can be moved from one location to the next. The use of these
tangibles is optional; we also developed a touch-only version of the interface
with graphical representations of the characters that can be moved by dragging
them across the table surface. Apart from the character representations, the
touch-only version of the interface is the same as the tangible version.

Users can select non-move actions for the characters through a menu. Actions
are carried out in a turn-based fashion. When a character gets the turn, the
system determines which actions are possible for that character given the current
state of the story world, and displays them in the menu.

When a character performs an action, this action is expressed using a simple
sentence and narrated using Loquendo text-to-speech. The written sentences are
added to scrolls recording the story text. One of these scrolls can be seen in the
bottom left corner of the table in Figure 1 (there is another one on the other
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side of the table). Spoken narration of the sentences provides the users with
immediate feedback about what is happening in the story.

Because character actions are selected by the users via touch, and all actions
are narrated by the system through both speech and writing, spoken communi-
cation between users is not strictly necessary when they are using the system
to create a story together. However, our experiments with children showed that
they did frequently talk to each other while interacting with the system, as il-
lustrated by the transcripts shown in Section 1. In fact, the multi-user tabletop
interface of the system was designed to stimulate such social interaction [1].

3 User Communication Annotation Scheme

In this section we describe the annotation scheme we devised to analyse the
communication between the users of our system. It combines ideas from the work
of Sawyer [9] and Fine [6]. A central notion for both is that of framing, a term
that was first introduced by Bateson [4], and greatly expanded on by Goffman
[7]. Frames can be seen as the organizing principles of experience, which define
how messages should be interpreted within a communicative situation. Bateson’s
classic example is that of play-fighting monkeys: because the monkeys’ bites are
framed as ‘play’, they do not get assigned the same meaning that they would have
in a non-playful context. The playful bite is metacommunicative in the sense that
the act itself communicates that it should be taken as ‘play’. Similarly, human
activities such as children’s pretend play are metacommunicative in nature: it is
the communication that defines the play frame.

3.1 Sawyer: Blending of Frames

Given that our approach to interactive storytelling is closely related to children’s
improvised dramatic play, we first looked to work in this field for inspiration.
Sawyer [9] categorizes metacommunication in pretend play along two dimensions:
frame and explicitness, distinguishing four levels within each dimension.

Explicitness only concerns children’s proposals to modify the play frame (i.e.,
change the story world). In the Interactive Storyteller this is done via the system,
so we do not discuss this dimension further here, focusing only on frame. The
communication’s frame can range from in-frame (in-character) to out-of-frame,
with two blended levels in between, as shown in Table 1. In the blended frames,
reference is made to objects or events from the other frame.

Sawyer’s notion that in-frame and out-of-frame communication are not wholly
separated realms, but that they can be blended, is a useful starting point. How-
ever, we feel that Sawyer’s scheme is insufficient for our purpose. In the Interac-
tive Storyteller, unlike dramatic play, the children do not only interact with each
other directly but also via the system, which provides a shared visual representa-
tion of a story world and external characters that can be controlled. This means
there is a division between the story that is created during play and the play
itself. Sawyer’s annotation scheme for frames cannot account for this distinction,
which means that a more fine-grained annotation scheme is called for.
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Table 1. Sawyer’s annotation scheme for the frame dimension (adapted from [9])

Level Frame Example communication

1 In-frame Imitating voices, referring only to in-frame objects or
events, e.g., Watch out for the earthquake!

2 Blended frame
(in-character)

Speaking in-character, but referring to the world out-
side play, e.g., in a character’s voice: I need more
blocks!

3 Blended frame
(out-of-character)

Speaking out-of-character about the play itself, e.g.,
Let’s say my guy was killed in the earthquake.

4 Out-of-frame Speaking out-of-character, not about the world in the
play frame, e.g., Let’s play house now.

3.2 Fine: Three Frames, Linked to Identity

Whereas Sawyer only distinguishes two basic frames, play and non-play (with
blending between them), Fine [6] distinguishes three frames in his study of fan-
tasy role-playing games. Each of the three frames is linked to a different side of
the role-player’s identity:

1. The “primary framework” of reality, with participants as persons in the real
world;

2. The framework of the game, with participants as players manipulating their
characters within the rules and constraints of the game;

3. The framework of the fantasy, with participants ‘being’ the characters that
they play.

Interactive storytelling with our system is similar to fantasy role-playing, in
that players assume the roles of characters in an imaginary world of which the
setting is given, and do so within a (non-competitive) game context with certain
rules and procedures. This makes Fine’s frame structure suitable for our system.
The interaction fragments from the introduction illustrate two of Fine’s frames:
the child as character in fragment 1 and as player in fragment 2. An example of a
child’s utterance in the primary framework isHe’s still filming us! referring to the
video recordings that were made during our user experiments (see Section 4.1).

Fine observes that during the game, the players are constantly oscillating
between frames, and that participants are “able to operate on several levels
nearly simultaneously” [6, p. 240]. However, unlike Sawyer, he does not explicitly
distinguish blended frames as separate levels.

3.3 The P×R Annotation Scheme: Perspective and Reference

In our opinion, both Sawyer’s and Fine’s frameworks are not fine-grained enough
to capture the different types of communication that occur during interaction
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with our storytelling system and, presumably, other systems. However, we feel
that the two can complement each other to allow for sufficiently rich annotation.
Sawyer’s scheme incorporates the possibility of blending, which is necessary be-
cause communication can be in one frame while referring to another frame. Fine’s
scheme includes a game frame, which is necessary to allow for annotation of com-
munication about game play. Therefore, we combined Sawyer’s and Fine’s ideas
to create a new annotation scheme that we call P×R. The new scheme includes
Fine’s three frames but also allows for blending between frames.

Table 2. The P×R annotation scheme, including shorthand notation for the different
communication categories

Reference

Story Game Reality

P
e
rs
p
e
c
ti
v
e

Character CS : In-character ut-
terances and imita-
tions

CG: In-character ref-
erences to game ele-
ments

CR: In-character ref-
erences to events or
objects outside play

Player PLS : Action sugges-
tions and proposals
referring to the story

PLG: Communi-
cation about game
aspects

PLR: Including real-
life events or objects
in the game frame

Person PES : Observations
about events that
happened in the
story

PEG: Observations
about the interface,
opinions about the
game

PER: Communica-
tion about events or
objects outside play

Our annotation scheme (see Table 2) is based on the notion that a user of
an interactive storytelling system can take on different perspectives (P) toward
different frames of reference (R). In other words, the scheme indicates which
identity a speaker takes on (perspective) and what he or she speaks about (ref-
erence). We want to be able to annotate how a user relates to the story: as
a character in the story, as a player controlling a character in the story, or as
an observer of the story. These classes of utterances are captured by the CS,
PLS and PES categories respectively. We also want to distinguish whether the
user is referring to the story, the game or the reality. This is an extension of
Sawyer’s distinction between in-frame and out-of-frame references, with Fine’s
game frame as an added out-of-character level.

By combining the two dimensions of perspective and reference, we broaden
the scope of Fine’s categorisation, which would only allow for annotation of
the classes on the diagonal of our scheme (CS, PLG and PER). A mapping of
Sawyer’s scheme to our own yields the following correspondences of our cate-
gories to his frame levels: (1) = CS; (2) = CG, CR; (3) = PLS, PLG, PES,
PEG; and (4) = PLR, PER. This illustrates our scheme allows for distinctions
that Sawyer’s cannot make.

As shown above, the P×R annotation scheme offers several refinements of
Sawyer’s and Fine’s schemes. There are however some classes that are less
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intuitive, namely the CG, CR and PLR classes. A fictional example of a CG
utterance would be a child speaking as Red about the game saying that It’s too
bad I have to wait for Granny before I can do anything, indicating in-character
that she would have to wait for her turn in the game. Granny might also exclaim
Oh, Red, we are being filmed!. This would be annotated as a CR utterance, as it
is an in-character reference to an event taking place outside the story and game
frames. Lastly, a PLR utterance (a user speaking as a player about the reality
frame) would be one in which a user tries to incorporate an object or event from
the reality frame (outside the game and story) into the game. For example, this
would be the case when a user says that she can only go swimming at the beach
when it is sunny outside (she introduces a game rule based on the reality frame).

4 Analysis of Children’s Communication

In this section we describe the communication data to which we applied the P×R
annotation scheme. We also describe the annotation process, and we present and
discuss the results.

4.1 Data and Annotation

The communication data were collected in a small-scale experiment, in which
four pairs of 8-11 year old children played with the Interactive Storyteller (see
[1,11] for details). All participants were pairs of siblings or friends. One child
controlled the character Red; the other controlled Granny. Wolf was always con-
trolled by the system. Each pair of children carried out two play sessions with
the system, one with and one without tangibles (in a counterbalanced order).

At the start of each run of the experiment, the children were told that they
could use the system to create a story, and the basics of the user interface were
explained to them. Because we were interested in their spontaneous behaviour
while interacting with the system, we did not give them a specific goal to achieve,
nor did we ask them to talk or think aloud. The entire experiment was recorded
on video, see Figure 1. On average, the play sessions lasted 12 minutes (min. 9,
max. 14 minutes), amounting to almost two hours of play in total. All character
actions (selected by either the children or the system) were logged, and the
children’s communication during the play sessions was transcribed.

Transcripts were segmented into utterances based on speaker turns, bounded
by silence or speech by the other child or the system. When a speaker turn
consisted of multiple utterances that should each be assigned a different label,
the turn was split. This was done in only four instances; all other speaker turns
were treated as one utterance.

All utterances were annotated by the first two authors, using the coding
scheme from Table 2. First we carried out two practice rounds, annotating one
and two play sessions respectively, and comparing and discussing the results to
come to a shared understanding of the annotation scheme. The remaining five
sessions were annotated independently (Cohen’s κ: 0.74). As a final step, all
differences between the annotators were resolved by discussion.
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In total, 640 utterances were annotated. This number excludes those cases
where we could not make out what a child was saying.

4.2 Results and Discussion

In Table 3 we show the annotation results. They are separated by session, because
the children’s first and second interaction sessions had different utterance type
distributions.

We found some individual differences in communication between the pairs of
children: Pair 1 talked more in character, Pair 2 talked more from a ‘person’
perspective, and Pair 4 communicated more in general than the other pairs.
However, the overall image was similar for all pairs.

In their first sessions with the system, the children communicated more about
the game, while in their second sessions they communicated more about the
story. In both cases, they were mostly speaking from a player perspective. These
findings may be explained by the fact that in the second sessions, the children
were more familiar with the system’s interface and its rules and constraints.
This led to fewer discussions about, for example, turn taking or which locations
were accessible to the characters (both annotated as PLG) and fewer comments
on the quirks of the interface (annotated as PEG). In addition, by the second
session they had discovered more of the things the characters could do in the
story world, resulting in more mutual action suggestions and discussing plans
for their characters (annotated as PLS). An example is the following exchange:

(3)

System [narrating action by Wolf]: Hello, says Wolf to Red.

Child 7: You have to give him the cake!

Child 8: It has to be poisoned first.

Child 7: (...) I will do that, alright?

That such PLS exchanges occurred more often in session 2 is in line with
our findings in a previous study, in which we investigated the coherence of the
stories created by the children [11]. In that study, we found that the stories
created in the second sessions contained longer causal chains of events, thus
showing more coherence. Another, very noticeable, difference between the first
and second sessions is that the children generally talked more in session 2. This
is probably because by the second session, the children had become more at ease
with the experimental setting and thus talked more freely.

We also compared the utterance type distributions of interactions with the
tangible or the touch-only version of the system. Here, the only remarkable
difference in the children’s communication was that the children more often
took on a ‘person’ perspective with the tangible version than with the touch-
only version. A possible explanation for this is that when the characters were
personified as tangible objects, the children were more likely to see them as
separate entities, and therefore identified less with them. On the other hand,
exchanges such as the following (coded as PEG) show that the children did see
the tangibles as representations of themselves:
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Table 3. The annotation results of the children’s communication in their first and
second sessions with the interactive storytelling system

Session 1 (230 utterances) Session 2 (410 utterances)

Story Game Reality Total Story Game Reality Total

Char. 6% 0% 0% 6% Char. 7% 0% 0% 7%

Player 25% 32% 0% 57% Player 36% 22% 0% 58%

Person 13% 23% 1% 37% Person 15% 16% 4% 35%

Total 44% 55% 1% 100% Total 58% 38% 4% 100%

(4)
Child 1: Oh, you are so fat as Granny! Granny is fat.

Child 2: [...] In reality, I’m really thin!

As can be seen in Table 3, relatively little of the communication was carried
out in character (CS; 6% on average). This is not surprising, because the design
of the system did not particularly encourage it. As mentioned in Section 2, all
character actions are narrated through speech by the system, in principle making
it unnecessary for the children to add their own dialogue. Nevertheless, the
children did speak in character to express story elements that were not available
in the system, such as certain character emotions (Oooh, I’m scared!) and goals
(Especially for you, Red! when baking a cake). In-character communication also
frequently involved miming character actions such as shuffling, diving and eating,
and expressing the characters’ emotions through sounds and facial expressions.

We noted that in most PES utterances the children talked about their char-
acters in the third person, while in most PLS utterances they used first person
pronouns (I am going to bake the apple pie). Pronoun use is an interesting aspect
to investigate further, as the users’ choice of pronouns indicates how strongly
they identify with their character, and, in general, to what extent they are en-
grossed in the activity [10].

5 Validity of the Annotation Scheme

In the previous section we showed that applying the P×R scheme to the chil-
dren’s communication data provided us with several useful insights. In this sec-
tion, we discuss the scheme’s reliability and examine its validity by viewing the
results through the lens of the other frameworks. We also mention some points
for improvement of the annotation scheme.

For the five sessions that were annotated independently (see Section 4.1), we
computed an inter-annotator agreement of 0.74 (Cohen’s κ), which indicates good
agreement and thus reliability of the coding scheme. The only main disagreements
between the annotators concerned utterances in which the players commented on
the actions of Wolf, the computer-controlled character. One annotator coded all
of these utterances as PES, seeing them as person-perspective observations on the
story (specifically,Wolf’s actionswithin the story). The other annotator coded sev-
eral of these utterances as PLS, because they referred to Wolf as a fellow player of
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the game rather than as a character in the story. This is illustrated by the following
conversation fragment:

(5)

Child 4: Doesn’t Wolf have any ideas anymore?

Child 3: Wolf is trying to think of a plan.

Child 4: Yes, but he can’t do that because the cake has already been

eaten.

This disagreement was solved by coding all utterances of this kind as PLS.
With our scheme, we were able to pinpoint which perspective a user assumed

and which frame he or she referred to. In contrast, as we argued in Section 3,
both Sawyer’s and Fine’s annotation schemes only allow for limited annotation
of communication in the context of interactive storytelling systems.

Sawyer’s approach to in-frame and out-of-frame communication does not dis-
tinguish between player and person perspectives. With Sawyer’s scheme, all ut-
terances in our PLS, PLG, PES and PEG categories would have been annotated
as level 3, as they are all out-of-character observations about the play (taken to
include both story and game elements). Table 2 shows that in that case, 91% of
all utterances would have been classified as level 3. This makes it clear that when
using Sawyer’s approach, we would not have been able to distinguish between
the majority of utterances.

Fine’s framework does not include blending between frames, which means
that certain nuances would be lost when applying it to our communication data.
This can be explicated by fragments 2 (coded as PLG) and 3 (coded as PLS).
In Fine’s scheme, the communication in these fragments would be classified as
being in the context of the game and therefore as communication from a player
perspective. Both fragments indeed show a player-perspective, but fragment 2
refers to rules of the game, while fragment 3 is about taking action in the fantasy
world. In Fine’s classification, the latter fragment’s reference to the story frame
could not be made explicit.

Compared to the frameworks of Sawyer and Fine, P×R gives a more fine-
grained view of the users’ communication by giving insight into both the per-
spective of the user and the frame that is referred to. However, with respect
to certain classification categories the scheme could be said to be overly fine-
grained. Of the categories for CR, CG and PR communication, only one instance
was found in our data: a child’s tangible prop was insulted out of character by
the other child, and she reacted with being ‘angry’ in character. This instance,
labelled as CR, occurred in session 2 as only one of the 410 annotated utter-
ances.2 Although theoretically possible, we found no instances of either the CG
or the PR categories in our data. Note that CR and CG correspond to Sawyer’s
frame level 2; it is unknown how often this category occurred in his pretend play
data [9].

2 As such, it made up only 0.24% of the total number of utterances in session 2 and
was rounded to 0 in Table 3.
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There are also some distinctions the P×R scheme cannot make. We observed
that references to the story made from a ‘person’ perspective (PES) included
utterances that were explicitly addressed to one of the characters, for example
Now, now Granny! and Bad Wolf ! These were coded as PES, because they
were neither spoken in character nor from a player perspective. However, such
utterances did show great involvement in the story: the children addressed the
characters as if they were ‘real’. This distinguished these utterances from other
PES utterances that showed a higher degree of detachment from the story world,
such as comments on the events in the story (Now it’s getting scary) and on the
characters (Wolf is not very smart), and cases where the children read aloud
parts of the story text from the scrolls. The P×R scheme still seems not suf-
ficiently fine-grained to capture these nuances. This, together with the finding
that CR, CG and PR communication was lacking in the play sessions, encourages
further research on our annotation scheme.

6 Conclusions and Future Work

The P×R annotation scheme proposed in this paper combines ideas from Sawyer
[9] and Fine [6], leading to a relatively fine-grained coding framework that dis-
tinguishes two communication dimensions (perspective and reference) with three
levels each, resulting in nine annotation categories. Applying the scheme to our
communication data of children playing with an interactive storytelling system
showed how the children’s focus of attention shifted between the game and the
story over time, and at what level they related to the story being created. Some
of the categories specified by the P×R scheme turned out not to be used in the
annotation, whereas other categories might still have been overly broad. This
suggests that the scheme could possibly be further refined.

We believe that, with further refinement, the P×R scheme can be used to in-
form the design of interactive storytelling systems. It yields insight into the type
of experience the users are involved in, revealing among other things whether
users are mainly concerned with the story, game or reality frame. Future work
could then look into how certain design decisions influence users’ experiences.
For example, the results could indicate which factors in an interactive story-
telling system incite in-character behaviour (CS) (desirable for systems aimed
at entertainment) and which factors incite more reflective behaviour from an out-
of-character perspective (PES, PLG or PER) (useful for interactive storytelling
systems with an educational purpose). In short, we expect that the knowledge
gained by coding user communication in terms of our proposed P×R scheme
could enhance the utility of interactive storytelling systems.
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Abstract. This paper presents an empirical study that provides sup-
port for the use of enactment in storytelling systems. The overall goal
of our research is to facilitate the authoring of stories by children, aged
8 to 10 years. Our findings show that story enactment results in posi-
tive effects on the child‘s storytelling, but only through the mediation
of imagination during enactment. Only imaginative enactments support
better storytelling. Based on our results, we make a case for enactment
as an effective motivator, interface and cognitive tool for children going
through a period of development called the Fourth-grade Slump, and we
propose the concept of performative authoring for the design of interac-
tive storytelling systems for children.

Keywords: Storytelling, Imagination, Enactment, Children, Creativity.

1 Introduction

Storytelling has a central role in education, especially in elementary school cur-
ricula. This reflects the importance of narratives in helping us to make sense
of all of our experiences [5], and as a cognitive tool that can help to nurture a
child’s imagination [15]. In this paper, we look at how to better support chil-
dren’s authoring of digital stories among third- and fourth-graders. Our target
age range is motivated by empirical research [35] that has shown that children
sharply decrease engagement in creative activities, and so display a lower level
of creative thinking during this period of development. This phenomenon called
the Fourth-grade Slump [31] has already stirred interest among human-computer
interaction researchers, and is described in e.g., [12,11,7].

There is a recent trend in elementary schools toward the use of digital sto-
rytelling in place of conventional pen-and-paper methods. However, this usually
takes the form of simply typing in word processing documents, use of online
websites (e.g., Glogster), or use of video cameras. While consumption of digi-
tal narratives is relatively easier to facilitate for children, authoring is more of a
challenge with children as story designers. Experimental research on the support
of children’s authoring of digital narratives is still limited although it is gaining
momentum in research communities such as in child-computer interaction.
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Currently, the predominant interface for story creation by children is tied to
the mouse and keyboard. This paper presents research that provides support for
the idea that enactment may be beneficial for children’s storytelling. We propose
the concept of performative authoring, whereby the child employs an embodied
interface (in terms of physical enactment and use of tangible objects) for the con-
struction of digital narratives. In the following sections, we first describe theories
that may explain the potency of enactment, and review embodied systems for
children’s story authoring proposed in the literature. We then describe our study,
methods of data analysis, and results. We end with a discussion that highlights
the significance of the results for the design of interactive digital storytelling
systems, and that puts forward the design concept of performative authoring. In
this paper, the term ‘enactment’ is always used to refer to physical enactment.

2 Background

2.1 The Body as Narrative Interface

The proposition of using the body as a narrative interface has been made before
in the interactive storytelling community (e.g., [1,19]), but these works argue
only in terms of narrative engagement, such as when reading a book [19] or in
a narrative-based game [1]. We argue for the use of the body to allow children
to engage in story authoring tasks. The rationale for the support of children’s
story creation through enactment is at least threefold: i) Enactment provides
children with the motivation to create by providing pleasure, participation and
a sense of empowerment, ii) It provides a way to lower the barrier of expression
for children, and iii) It may enable the child to improve their storytelling. These
are all important in the context of the precipitous drop in creativity during the
Fourth-grade Slump. We expound on each of them below:

Motivation to Create. Motivation, be it intrinsic or extrinsic, is a key factor
of any creative process [2]. Without motivation, authoring does not take place.
Interacting with a digital narrative supports a wide range of different pleasures.
In some cases these pleasures are participatory: the core enjoyment is derived
from the experience of being a part of a living story. In other cases the pleasure is
expressive: the core enjoyment comes from an opportunity to create or imagine
one‘s own version of the story. Tanenbaum [33] argues that there is a distinction
between the pleasures of authoring a narrative and the pleasures of reading it,
contending that there is a transformative pleasure that comes from enacting a
known narrative script. We posit that for children, authoring through enactment
may provide both expressive pleasure, as they are able to materialize their imag-
inations (see next section), and participatory pleasure, as they review their story
and relive it. Both Murray [23] and Laurel [20] have also discussed about the
power of enactment to create transformative narrative experiences. Murray [23]
argues that enacting the events of a narrative allows participants to assimilate
and internalize the central meaning of the narrative in a way that transcends



simply reading about those events. Other concepts in the literature such as im-
mersion, participation, and engagement are all fundamentally concerned with
the underlying pleasures and motivations that make a narrative compelling and
enjoyable, and may all be impacted positively through enactment.

Lowering the Barrier of Expression. In their work on children’s creativity
in storytelling, Chu and Quek [9] identified inadequate competence in story
expression as a possible demotivating factor that contributes to the Fourth-grade
Slump in the domain of storytelling. Hence, lowering the competency barrier to
expression may be a key factor to encourage storytelling in children. The third to
fourth grade period is a critical turning point in Piaget’s stages of development,
known as the Concrete Operational Phase (COP) [26]. During this phase, the
child engages in logical reasoning with physical objects, eliminates syncretic
speech in favor of social speech, and increases in social awareness.

Social awareness and social language development bring about a self-evaluation
in the child of her competence in creative activity. This conscious self-evaluation
coupled with the time needed for the child to achieve competence results in a de-
motivational downspiral that is a key contributor to the Slump. Modern theories
of development and motivation [13,14] emphasize the need for children at this pe-
riod to gain and demonstrate competence. Bringing these concepts into the story-
telling context, we posit that the child’s enactment of her imagined stories may be
a means to facilitate creative storytelling through concrete embodied expression,
and to scaffold the capacity for developing more abstract and richer forms of story
imagination/construction. As opposed to current methods using linear, symbolic
text for story writing in schools, the child is free to focus first on compositing the
story instead of on the technicalities of the mode of expression.

Improving Storytelling. The idea of enactment as an ‘externalized’ construc-
tion of a story idea or concept resonates with the broader concepts of embodied
cognition and interaction. Modern gesture studies [16,22], for example, establish
the link between embodied actions and thought, where action helps to shape
thought and ideas, and not just express it. Gesture enables the speaker/thinker
to appropriate the resources of physical space and embodied action (e.g., simu-
lated running or waving) space and action to facilitate thought. Enactment thus
may function to actively affect the child’s very creative thinking during the story
authoring activity.

2.2 Embodied Systems for Children’s Story Authoring

We focus on systems that have been proposed for story creation or the authoring
of narratives, instead of for listening to or consuming (interactive) narratives. A
number of systems making use of body gestures and the manipulation of tangi-
bles have been proposed in relation to children’s storytelling, each looking at a
different aspect of the matter. The I-Shadows prototype by [25] aims to allow
children to build narratives with the aid of an emotion recognition system. The
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focus however is not on body gestures, but on emotions expressed. Similarly, Sto-
ryFaces [30] allows the child to compose story scenes by combining performative
play in the form of self-recorded facial expressions with digital drawings. The
PageCraft system [6] focuses on portability and tangibility, and is a prototype
that can be folded into a carrying case and allows the child to create digital nar-
rative scenes by placing tangible objects embedded with sensors on a playmat.
The digital scene is then constructed through object placements from pre-built
images. In this case, the use of the body is not for body enactment per se, but
through instrumental, directed actions of object manipulation. Other systems,
having children as users in mind, enable the manipulation of dolls to animate
virtual characters, possibly creating a story, e.g., [28].

2.3 Investigating Enactment for Children’s Storytelling

Although many works present that systems for children’s story authoring are
based on the rationale of embodiment, few of them provide concrete support
for the value of embodiment or enactment per se. Other literature exists on
studies that investigate specifically the use of the body (usually via some kind of
embodied interface) to amplify allied cognitive gains, e.g., [3,21]. However these
most often focus on teaching certain concepts (e.g. programming constructs,
music concepts, science themes) to children, rather than on creative storytelling.

In the latter domain, one of the interesting works is that of Wright [36] who
describes how children engage in meaning-making through embodiment and nar-
ration in a study with 108 five- to eight-year-old children. In her study, children
were asked to draw ‘what the future will be like’ and then tell their story to the
interviewer. She notes the children’s prominent use of “dramatization, expressive
sound effects, gesture and movement” to “bring their stories to life”. Similarly,
in a study comparing story construction in text to authoring with media by
third and fourth graders, Chu, Quek, and Lin [12] describe how children who
made use of the media interface enacted their stories offline through gestures
and embodied action and produced stories with richer texture.

In our study, we investigate the effects of enactment on the child’s storytelling,
and focus on imagination in the course of enactment as an active factor by which
enactment may be effective.

3 The Study

3.1 Study Design

Our study consisted of an empirical experiment whereby children listened to a
stimulus story and were asked to elaborate on parts of it through enactment.
We constructed the stimulus story to have three acts, with each act divided up
into a series of episodes based on thematic groupings, as illustrated in Figure 1.
There were 12 episodes in Act 1, 10 in Act 2, and 13 in Act 3. Children were
asked to act out three scenes in each act, with different physical objects given to
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Fig. 1. Structure of the study

them to assist enactment. We refer to episodes that occurred before and after the
enactments as ‘enacted episodes’ as opposed to the other ‘non-enacted’ episodes.
A few episodes occurring after certain enactments did not contain story elements
relevant to the enactment and thus were not considered enacted episodes. This
resulted into 14 enacted episodes out of the 35 total. The story tells about three
dwarves setting out into the caves to collect mushrooms to help their city that
will soon be attacked by an ancient enemy. The children were asked to enact
three scenes within each act: a scene of the dwarves cooking, a scene of them
digging, and a scene of them using a lantern for various purposes, such as driving
away bats or spiders.

The stimulus story was conveyed to the children via story narration. In one
treatment, the children heard the narration in conjunction with cartoon-style
PowerPoint slides, and in the other the video of the narrator sitting in an arm-
chair was played. The three story acts, excluding enactments, were each around
5 to 7 minutes in length in both slideshow and narrative video formats. How-
ever, in this paper, we will only address the effects of enactment on the child’s
storytelling and will not deal with stimulus type. Both stimulus type treatments
are grouped together here for our purpose of studying enactment.

3.2 Study Methodology

Twelve children from a 4th-grade class participated in the study over four days.
Two additional children were recruited separately, making a total of 14 par-
ticipants (8 girls and 6 boys), all aged 9 except for one aged 10. All children
willingly chose to participate. A packet consisting of a consent form, an infor-
mation sheet and a personality questionnaire (the Big-Five Inventory-10 scale)
was sent to the parents via the teacher a week before the study started. The
teacher was also asked to complete a questionnaire to assess (on 7-point Likert
scales) the engagement, realism and imaginativeness of the typical performance
of each child participant in day-to-day class activities. Two children at a time
listened to the story, but enactment was performed individually. Two rooms near
the classroom were set up with a laptop, a large 55” display, loudspeakers, floor
mats, two video cameras and a voice recorder. Additionally, in each room two
boxes were drawn on the floor to act as the ‘enactment areas’, with a camera
on tripod facing each box so that two children standing in the boxes would face
away from each other to avoid priming (see Figure 2 for room setup).

On the first day of the study, an experimenter distributed a questionnaire to
all the participants asking, on 7-point Likert scales, about their enjoyment of
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Fig. 2. Setup of the ‘experiment room’

storytelling, their confidence to tell and to act out stories, and their frequency
of telling stories. They were guided to fill the questionnaire as a group. Subse-
quently, one pair of children at a time was sent to each ‘experiment room’. At
the beginning of the study, the two children were briefed about the study and
told that they will be listening to a story and acting out (or pretend play) parts
of it with different objects.

At the point of the cooking, digging and lantern scenes in each act, the story
was stopped and an enactment prompt slide was shown, asking the child to
enact the story events that immediately preceded it with questions in the form
of [Dwarf’s name] is frying/digging up/swinging the [target object]. Can you
act out how he/she is using the frying pan/pickaxe/lantern? The children were
allowed to enact in any way they want and to use the objects given to them for
each scene as they desired. After each act, the children were asked to draw one
of the scenes they just acted out on a sheet of blank paper.

First, we were interested to assess how well the child could recount the story.
In this paper, we use the term ‘storytelling’ to mean the concept in general, and
‘story telling’ to refer to the product of a specific telling of a story. A story telling
or retelling is not only a process of retrieving memory experiences, but also a
creative act of construction [8,18]. Thus, a story telling not only informs us of
what the child recalls, and of the child’s understanding and comprehension of the
story, but also of the child’s imagination in terms of what she adds to the initial
story [18]. In a post-act semi-structured interview, the child was asked to retell
the story (which could include as much of the stimulus story and her enactments
as the child desired). Second, we wanted to look at the creativity of the children’s
enactments. All enactments were video recorded and interviews were both video
and audio recorded. Each child was asked questions intended to help us to assess
the enactments (e.g., What were you thinking while you were acting out the
[action]?; Did you think about [detail mentioned] just now or back then while
acting?). Follow-up questions based on the child’s prior responses probed for
indications of the depth and detail of her imagination.

4 Data Analysis

4.1 Evaluating Storytelling Quality

After transcription of all interview recordings, each episode from both the stim-
ulus story and the children’s story tellings were converted into a list of core idea
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units, similar to a ‘narrative digest’ [27]. The narrative digest of each child’s
story telling was then compared to the digest of the stimulus story. The stimulus
story was used as an objective baseline to enable comparisons across participants.
Comparisons were made in terms of narrative coherence and richness.

Following the definition in [24], narrative coherence was understood as the
need for “both the parts of the story and the story as a whole [to] hang together
in a convincing and satisfying way”. It concerns assessing the centering of a story
as well as the sequence of events narrated. Similar to Berman [4] who devised
a coding scheme for assessing the narrative structure of children’s stories based
on measurements such as the number of references to plot advancing events,
the number of of references to plot summations and the types of connectivity
markers, we identified the different types of connectors in each child’s story
telling and totaled them up to obtain a coherence score. Words that significantly
described causal (cause and effect), temporal (event sequence) and relationship
(clear identification of character relationships or referents) linkages occurring
between events were marked as connectors.

For richness, prior literature has proposed to assess story retellings through
‘holistic grading’, which functions on the premise that “the whole of any piece
of writing is greater than the sum of its parts”, and that one thus has to take
into account the “total impression” of the text [18]. However, we found that this
procedure did not fit our purpose. We wanted a more objective and consistent
method that enables us to evaluate how much the child has fleshed out the
narrative with relevant contextual information, in other words, the amount of
details included in the telling. Borrowing from news narratives, which are often
evaluated based on the 5Ws and 1H principle [17], our analysis comprised of
identifying how many idea units addressing the who, what, where, when, why and
how are contained in the child’s narrative digest of each episode. The outcome of
this procedure (summing up the total number of idea units detailing the 5Ws+H
per episode) was a score embodying the richness of the child’s story telling. All
codings were done by two independent coders who conferred upon disagreements.

The Coherence and Richness scores were normalized by the number of idea
units in each episode of the stimulus story, subject to a maximum number of
units per episode (to minimize penalty due to memory and time constraints for
episodes of the story with too many idea units). An overall Story Quality (SQ)
score was then generated by summing up the Coherence and Richness scores.

4.2 Evaluating Imagination during Enactment

Assessment of the children’s enactmentswas done using amodified version ofMAIA
[9] (Methodology forAssessing Imagination inAction), a methodology proposed
to measure the level of imagination of children during the process of enacting.
Through an integrated coding of the children’s enactment videos (coding of micro-
actions and story vignettes portrayed in the enactments), post-drawings (coding
of meaningful elements drawn) and post-interviews (coding of enactment-relevant
details mentioned), MAIA requires coders to score the child’s imagination during
an enactment on three dimensions: richness, consistency and typicality on scales of
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0 to 5. These subscores are then aggregated into an Overall Broader Imagination
Score (OBIS). For the purpose of our analysis, we only considered the richness and
typicality subscores to generate OBIS since the persistence of the child‘s imagina-
tion acrossmeasurementmethods (video, drawings, interviews)was not of interest.
The two subscores were summed to derive an Enactment Quality score (EQ) for
each enactment.

5 Results

5.1 Children’s Narratives

Stadler and Ward [32] describe the levels of narrative development as progresss-
ing from 1) basic labeling to 2) listing, 3) connecting, 4) sequencing and finally
5) narrating. They explored these levels with children aged up to only about 5.5.
In our study, we found that although the fourth-grade children (mostly aged 9)
were able to tell comprehensible and reasonably attractive stories, most of their
tellings remained at the second to fourth levels of Stadler and Ward’s [32] nar-
rative development scheme. The most common type of connectors seen when
coding for coherence was the ‘and’ connector. In those cases, it was often not
evident whether the child meant for the relationship to be temporal, causal or
simply sequential. Best guesses were made in cases where it was possible, other-
wise they were not coded. This level of narrative may be classified as the listing
level of narration whereby one recounts a “topic-centered list of perceptual at-
tributes or character actions” and uses basic conjunctions to connect the items
logically. There were also some evidence of more developed narratives at the level
of sequencing with causal connectors (examples found included to, because, so,
so that, but), and temporal connectors (examples found were then, when, after
that, while, soon, first of all, first, a few seconds later).

5.2 Episode Type, Story Quality and Enactment Quality

The story quality and enactment quality scores for all episodes of all participants
(35 episodes × 12 participants, resulting in 420 cases) were entered into SPSS.
Outlier cases were excluded after descriptive analyses were run, and the final
total number of cases was at 412. A one-way between-subjects Analysis of Vari-
ance (ANOVA) test was run to see the effect of episode type (the independent
variable indicating whether an episode was enacted or non-enacted) on story
quality (the dependent variable). It showed a significant difference in means be-
tween enacted and non-enacted episodes, F(1, 204) = 6.245; p < .05. As shown

in Figure 3a, enacted episodes resulted in higher SQ (standardized X̄ = .61)
than non-enacted episodes (std X̄ = .33).

Further, a correlation test was run to investigate the relationship between en-
actment quality and story quality, and the two were found to be correlated, Pear-
son R = .317; p < .05, although not too highly. Our further analysis explained
why. The dataset was split into three files based on the enactment quality scores
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to obtain a set of low EQ cases, one of medium EQ, and one of high EQ. The
ANOVA test of episode type by story quality was repeated with each of these
three sets. Figure 3b shows story quality scores by enactment quality scores
grouped into three bins. These ANOVAs testing how much high imagination,
medium imagination, low imagination enactments contributed to the difference
between SQ scores in enacted and non-enacted episodes showed an interesting
pattern. Cases with high EQ resulted in a highly significant difference in SQ
scores between enacted and non-enacted episodes, F(1, 147) = 7.374; p = .007).

Cases with medium EQ showed a moderate significant difference, F(1, 155) =

5.020; p = .026), and cases with low EQ did not result in a significant difference,
F(1, 158) = .052; p = .819). It appears that level of imagination during enact-

ment functioned as a mediator of the positive effect of enactment on storytelling.

Fig. 3. a. Episode Type × Story Quality Scores; b. Enactment Quality × Story Quality

6 Discussion

Our study investigated the value of enactment for children in a storytelling
context to help us determine whether an enactment-based authoring interface
may be beneficial. Our results show that at the level of the basic narratives that
the children told, enacting improves the child’s storytelling, making it richer
and more coherent, but highly imaginative enactment improves it even more.
Simply enacting seems to contribute little to the child’s storytelling, as the non-
significance of the low enactment quality cases indicate. In other words, the
quality of the story is positively related to the level of imagination during the
enactment. These findings not only seem to indicate that an enactment-based
interface for storytelling in education may be useful and valid, but they also have
significant implications for the design of digital storytelling systems.

With our study as background, we propose the design concept of performative
authoring whereby a digital story is literally ‘painted’ or ‘sketched’ using motion,
gestures or actions. The child engages in a goal-directed creative activity that she
attempts to fulfill in the best possible manner, hence a performance for others or
even for the self. A system designed around the concept would allow her not only
to bring to life her imagined scenes through enactments, but also to build on her
own enactments (reflected through a virtual avatar) to broaden her imagination
of the scenes and of her story. The child is able to focus on actualizing her ideas
instead of on the rules and peculiarities of language. She is able to characterize
her ideas with subtleties and nuances that she is able to imagine but may not
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have the competence to express yet, adding richness and texture to her story (e.g.
complex gestures of wings flapping vs writing “the bird is flying”). Among the few
who have similarly suggested that imaginative enactment may act as an effective
interface for story creation by children, Romera et al [29] advanced the idea of
embodied authoring of animation scenes for teaching computational concepts
(e.g., abstraction and modules). They proposed a system design whereby the
user, wearing paper markers, records movements via a webcam on a ‘magic
mirror’. However they provide no empirical evidence for their concept.

We found that it is important for enactment-based systems to not only afford
authoring via physical movements, but also to be designed so as to motivate
enactments that cross a certain threshold of imagination. Previous research by
[10] may provide some ways to guide design toward imaginative enactment. They
showed that varying the affordances of physical objects (e.g. culturally-based,
generic or arbitrary objects) used may impact the level of a child’s imagina-
tion during enactment differently. The type of objects that support imaginative
enactment effectively appears to show a consistent pattern within gender. The
design of enactment-based storytelling systems may also be informed by research
in embodied and tangible interaction that have shown findings in line with our
results. For example, [34] describe a physical interactive narrative called The
Reading Glove in which the affordances of narrative objects shaped the user’s
enactments. Their work shows a connection between enactment of portions of a
narrative and a stronger sense of transformation into the main story character.

The ‘enactment rationale’ we motivate is more than met by opportunities
provided by technology, bringing enactment-based digital storytelling well within
reach in both formal and informal educational contexts. Enactment-based digital
storytelling requires a technology bridge between the physical actions of the
child (with a prop or object, or gesturally with the body) and the digital world
in which the story is encoded for view or presentation. This resonates with
the growing body-based and object-based interaction possibilities made possible
by such innovations as the Kinect, the Wii and other motion tracker systems,
motion-aware handheld devices and prototyping kits like the Arduino.

6.1 Study Limitations

Our aim was to investigate the effects of enacting on a child’s storytelling. How-
ever, a system that fully enables the performative authoring of stories as we
propose it combines the enactment and the storytelling process in one task. The
main limitation of our study is thus that the story telling was done after the
enactment, as a second activity. With this in mind, we took care to code only
details that reflected the children’s enactments in their story tellings, by using
their answers to interview prompts (e.g. Did you think about it now or then?).
With triangulation of multiple data sources, we do believe that the effects seen
in post-enactment storytelling remain valid and useful.
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7 Conclusion

In schools and other educational settings, children are often seen to struggle to
become effective storytellers. Yet storytelling is an essential skill throughout life.
We began by positing that enactment may be an effective motivator, interface
and cognitive tool to support third- to fourth-graders in storytelling. Our ex-
perimental study showed that enactment, through imagination, leads the child
to better, richer and more coherent storytelling. Based on imaginative enact-
ment, we proposed the concept of performative authoring as a goal for design.
We contribute not only to the understanding of the value of enactment in chil-
dren’s storytelling, providing an empirical base for embodied interaction in this
domain, but also contribute to implications for the design of enactment-based
storytelling systems. Further, we inform possible technological approaches to
engage children in creative storytelling during the Fourth-grade Slump.

Much research remain to be done with regards to, for example, the type of
creative domains where enactment is beneficial, the type of interaction technolo-
gies that can adequately support the relation between a child’s story idea and
enacted action, and enactment environments that allow a child to experiment
with mood and emotions of story characters, temporal aspects of story events,
and other aspects that make up a core narrative experience.
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Abstract. Anachrony in game stories causes incoherence, if the player’s actions 
cause a future that differs considerably from the one already presented. Such 
game story quirk, if not addressed by design, causes an occurrence of 
unexplained agency-related incoherence (UARI). Current game studies 
literature views the issue as problematic. To study the significance and meaning 
of UARI to players, both anachronic and linear UARI-featuring games were 
developed. A grounded theory on the topic was devised upon 20 player 
accounts. Three main perspectives to UARI were identified: With anachrony, an 
acceptive-ludic perspective views the UARI as inevitable and natural. With both 
anachronic and linear game stories, an acceptive-diegetic perspective views the 
UARI as part of the story. With both anachronic and linear game stories, a 
rejective-logical perspective views the UARI as an unacceptable error in the 
game’s causality. 

Keywords: anachrony, coherence, game design, games, incoherence, story. 

1 Introduction 

Anachrony, the non-linear order in narrative chronology [1, p. 11], is an interesting 
narrative technique in literature and film. Examples of anachrony in games are direct 
time manipulation in Braid [2], imaginary retrospective sequences in Batman: Arkham 
Asylum [3], and the interactive flashback in Heavy Rain [4]. Anachrony provides an 
avenue to postmodernist expression within game stories, as seen in movies such as 
Memento [5], and in other so-called puzzle films [6] that represent complex storytelling. 

Anachronic game design implies problems for game story coherence [7]. An 
interactive analepsis [1, p. 40] potentiates the introduction of incoherence into the 
game’s story, if the course of the previously experienced future is changed by the player 
within the interactive past events. This type of incoherence, where the player's action 
does not produce a logical result in the next phase of the story, is referred to in this 
paper as unexplained agency-related incoherence (UARI). Currently in anachronic 
story-based games, UARI occurrences are generally avoided by design. For example, in 
the interactive flashback of Heavy Rain, it is impossible to change the future. 

In the literature, anachronic game design is generally viewed as problematic due to 
UARI. Juul prominently noted it as a problem that hinders anachronic game design [8, 
para. 41][9, para. 20]. Majewski [10, p. 25-26, 46, 51] and Wilhelmsson [11, p. 64] 
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agree. Others, such as Jenkins [12, p. 127], Arsenault [13, p. 43], Pinchbeck [14, p. 
51] and Calleja [15, p. 115] criticize Juul’s notions, reminding that game stories often 
visit the past. Some narrative design strategies maintain story coherence in interactive 
analepses, such as Guy and Champagnant’s Uchronia [16], Harris’s proactive 
mediation [17], along with Shyba’s and Parker’s post-modern game experiment [18]. 
For Ryan, anachrony does not seem to fit into IF [19, para. 40]. Accordingly, the 
InStory interactive narrative platform excluded proper interactive analepses [20, p. 
88]. The games literature (for example [21][22, p. 4][23, para 15]) also generally 
assumes the implicit position that the coherence of game stories is important for 
players and that it should be maintained. However, studies that demonstrate this are 
either rare or nonexistent. Nevertheless, outside of games, unexplained incoherence 
manifests as a narrative element, as in Lynch’s Lost Highway [24], meeting wide 
audience acceptance. 

To provide insight into both the suitability of anachrony in games, and the role of 
coherence in game stories, we explored the following questions: How do players 
perceive UARI? How important is the coherence of game story to players? What 
emotions does UARI evoke? Would players prefer UARI to be removed? For the 
study, we developed games featuring linear and reversed chronologies, and 
possibilities for UARI occurrences. The games were played by 20 Ps (participants), 
and the interview data was analyzed by grounded theory principles. 

2 Methods 

2.1 Requirements for the First Testbed Game 

The first testbed game was developed to fulfill the following requirements that were 
based on our assessment of the inquiry and the subject area: 

 
1 An engrossing [25, p. 1299] audiovisual presentation, story and setting. 
2 Sufficient usability and playability [26][27, p. 53] to prevent any external 

dissatisfaction from distorting the UARI perceptions. 
3 The world presented should be mimetic [28] and not abstract [29], for the UARI 

to not be interpreted as an abstraction of the story. 
4 First person perspective. This is the most mimetic view perspective available. 
5 Story-based, for the player to concentrate on story events. 
6 Reversed and linear chronology versions to gain information about UARI 

perceptions in both scenarios. 
7 Scene-based chronology. The chronology jumps take place on scene-level. 
8 Possibilities for UARI. The game should facilitate incoherencies due to player 

activity, and not give any explanations. 

2.2 Description of the First Testbed Game 

The first testbed game, referred to here as the mysterious game, is a short game, 
playable in 5 to 10 minutes. It has an eerie lighting setting with gloomy hallways and 
rooms, and a disturbing soundtrack. The character dialogues expressed a situation of 
uncertainty for the protagonist's mental health. The purpose of this atmosphere was to 
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engage the players with the story. The game provides only one UARI possibility, 
which we reasoned initially to keep the study simple and manageable. The UARI is 
severe; the death of a notable character in the story.  

In the chronologically first scene the protagonist can kill a game character. In the 
chronologically second and last scene, the same character always arrives at the 
protagonist's doorstep for a conversation, which results in UARI, if he was killed. 
Both linear and anachronic versions were prepared. The passage of time between the 
scenes was indicated by an intermittent text: “Some time later”, or “Some time 
earlier”, respectively. The game was subjected to a preliminary testing procedure 
before the actual testing to iteratively develop the game's developmental quality, 
usability and playability to a sufficient level. 

2.3 Motivation and Requirements for the Second Testbed Game 

With the first game, all Ps interpreted UARI as a mysterious event in the story, in 
both chronological versions. None regarded it as, for example, a story glitch. This 
motivated us to build another game to record possible different perceptions of UARI, 
with the following adjustments to the existing requirements: 

1 A more casual, everyday-atmosphere. We interpreted that in most cases, the 
UARI was considered as part of the story due to the implied mystery/horror 
genre, where inexplicable events are common tropes. 

2 The story should be longer and complete, with a clear ending. Many Ps 
considered the mysterious game as an epilogue for a longer story, where the 
incoherence would be explained. 

3 More UARI possibilities, varying severities. In the mysterious game, Ps 
frequently noted that a single salient event as the notable character's reanimation 
would likely be intentional, suggesting us to try multiple UARIs with varying 
severities. As an example of severity, a dead character’s reappearance is 
severely incoherent, whilst a broken background item being fixed is less so. 

2.4 Description of the Second Testbed Game 

The second game, referred to here as the casual game, was designed to fulfill the first 
and the additional requirements. The casual game has a longer, complete story, and a 
less eerie everyday-atmosphere, however with some drama in the plot. The game is 
based on an urban every-day setting. The protagonist is Karen, a depressed female 
office worker. The game facilitated 4 UARIs, and features 5 scenes and an ending 
screen, as described below: 

1. Karen is working at her office, discussing with a colleague, when she hears 
that a serial killer is terrorizing her neighborhood. In a bout of depression, 
Karen can jump out of a high window.  

2. Karen is at the office coffee room; a high-severity UARI, if the window was 
jumped. Here Karen meets John, a colleague, who asks her for an after-hours 
drink.  
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3. Karen is escorted to her apartment by John from a bar; a medium-severity 
UARI, if Karen refused John’s request. Karen is appalled at a romantic TV 
show, and can angrily break the TV.  

4. Karen is at a coffee shop. She meets her ex-friend Judith. Karen can scold 
Judith for the past, or re-establish the friendship.  

5. Karen is at her home. John will arrive at her door, asking her for a dinner. 
The intact TV facilitates a modest-severity UARI. Judith calls, rejoicing the 
renewed friendship via telephone; a medium-severity UARI, if she was 
scolded. 

6. The ending screen shows a newspaper that describes either Karen’s murder 
or the arrest of the serial killer. 

The different dialogue options in the game result in different endings, adding 
replay value. Audiovisually the game features bright lights, stylized shapes and 
colors, and a jazzy, light-hearted soundtrack. Linear and reversed chronological 
versions were developed, with the newspaper screen always concluding the game. 
Time progression is indicated textually between the scenes. The casual game 
managed to yield various UARI perceptions among the Ps, as discussed further. 

 

Fig. 1. The mysterious game (left) and the casual game (right) 

2.5 The Participant Protocol 

Our user study was designed following Creswell’s suggestions [30]. 20 gamers, aged 
between 17-33, participated. The gender division was 17 males and three females. 
The division of Ps per game was: linear mysterious (LM) 4, reversed mysterious 
(RM) 5, linear casual (LC) 5, reversed casual (RC) 8. This amounts to 22, because 
one P, as an explorative account, played LC, RC and RM in this order. The Ps were 
requested to openly discuss their thoughts during play. Multiple playthroughs were 
necessary. The Ps were interviewed after each playthrough, and sometimes freshly 
upon encountering UARI occurrences. The interviews were semi-structured; the P 
was requested to recall the game’s story. Open-ended, neutral questions were asked 
about the mentioned UARIs. The study data consisted of 26 hours of audio 
recordings, of which 290 pages were transcribed. 
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2.6 Research and Data Analysis with Grounded Theory 

Strauss's and Corbin's [31] grounded theory (GT) was chosen as a suitable qualitative 
data analysis methodology according to Creswell's guidelines [32].  In GT, the role of 
the initial literature review diminishes and the subsequent interviews lengthen as 
theoretical sampling questions [31, p. 201-216] amount and lead the inquiry to new 
directions. A constant analysis of data evokes these questions, developing the inquiry 
itself. 

We conducted the data analysis according to the three major GT steps: a) Open 
coding; an overall review and codification [31, p. 101-122]. b) Axial coding; forming the 
theoretical connections [31, p. 123-142]. c) Selective coding; integration and refinement 
of the theory [31, p. 146-162]. We sought to, as is the aim in grounded theory research, to 
not simply to list categories of encountered phenomena, but to discover the 
interrelationships and dynamics in the context to obtain qualitative explanations for the 
reasons behind the phenomena [31, p. 142]. Hence, we sought to build a theory. 

3 Results - A Grounded Theory on Player Perspectives to UARI    

According to our theory, based on our data analysis, a player’s notion of UARI 
induces one or more hypotheses of the UARI's purpose in the player. As each 
hypothesis is accompanied by either an acceptive or a rejective attitude towards the 
occurrence, we refer to them as attitudinal perspectives (AP). The player’s most 
plausible hypothesis is the main AP. AP formation depends on the game’s 
chronology, and is co-factored by the player’s traits. Contextual criteria evaluated 
when forming the AP include subjectively perceived properties of the game and the 
UARI, such as the genre of fiction implied, and the plausibility of defectiveness. This 
study found three distinct APs to UARI. 

3.1 Acceptive-Ludic 

The acceptive-ludic attitudinal perspective (ALAP) views UARI as an inevitable and 
acceptable result of anachronic game design. From this perspective, causality in the 
game story is not broken, but reconfigured. 

This AP occurred with the reversed casual (RC) game only, and was the main AP 
for 5/8 Ps who played the RC. The following is a descriptive excerpt: “It is again a tip 
about … the right order for things … to get the story ‘correct’, so to say. Then again, 
it evokes the thought, whether that is the point, or is it to solve it and avoid the death 
of the protagonist.” Here, the P was pondering whether the future in the game was to 
be reproduced, meaning that the UARIs would have represented a 'failed' course of 
events, or if the future should be changed. It is relevant to note that in the RC game, 
the future situation’s reproduction or prevention was not something specifically 
designed as an intentional game mechanic. However, as the game did not inform 
players about any ‘correct’ way to play, this was something that the ALAP Ps 
hypothesized the game’s victory condition to depend upon. 

ALAP players are initially confused and baffled by UARI's meaning, then 
intrigued, puzzled and cogitative by the solution possibilities. The perceived ability to 
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affect the game’s causal chain induces a sense of empowerment. ALAP players do not 
think of UARI as an unacceptable inconsistency in need of re-design. 

For the severest UARI (Window), the Ps with mostly ALAP accounts had 
additional story-based (ADAP) and rejective (RLAP) hypotheses, which conveys that 
all players seek a certain level of overall plausibility for game events. 
 
Co-factor: A Lusory Attitude. The ALAP players approach the anachronic game 
with a lusory attitude, a term conceived by Suits [33 p. 54-55]. The ALAP players 
accept anachrony as the structure of the game system, as one ALAP P (RC) 
expressed: “It (causality) does not break, it just goes to another direction. … it is a 
game rule that has to be accepted.“ Thus, ALAP players accept UARI as the rule's 
implication, and see the hypothesized underlying system as an interesting challenge. 
For them, game logic becomes the primary concern, and story logic remains 
secondary. 
 
Contextual Criterion: Acceptability as a Byproduct of Game Mechanics. UARI is 
justifiable, when the game story progresses backwards. To quote an ALAP P: “If it 
would’ve been linear, then it would have bothered me, because it would not have 
made sense linearly. However, because you go backwards, it creates a puzzle feel to 
it, Making it ok. … if you want to make a game that goes backwards, you have to 
sacrifice such things (story logic) … for the player to have options” 
 
Contextual Criterion: Implausibility of Erroneousness. The ALAP Ps perceived 
that despite rough edges in the RC game, its general functionality was not defective. 
Thus, the ALAP players did not have any weighty affirmation of the UARI as a 
developmental deficiency, as much as they trusted it to be intentional and necessary. 
This was in contrast with the RLAP notions discussed later. 

3.2 Acceptive-Diegetic 

The acceptive-diegetic (ADAP) players accept the UARI as an occurrence that can be 
plausibly explained, or has happened due to events not shown to the player. It 
occurred with all games. It was the main AP for 4/4 Ps with LM, 5/5 Ps with RM, 2/5 
Ps with LC, and 1/8 Ps with RC. An example follows (LM): “If you stab him, you 
presume he is dead. … So, either it did not happen, or it is not the same guy. There is 
the possibility that he has only been dreaming. … As a fan of the supernatural and 
mystical, there is always … the tinfoil hat scenario with space aliens, or a mystical 
scenario.” In this study, the most common ADAP UARI hypotheses were as above; 
psychological scenarios such as an unreliable experience (f.ex. dream, madness), and 
supernatural explanations. In the casual game, the less severe UARIs gathered 
mundane hypotheses, such as the broken TV having been replaced. 

The ADAP players are first confused and baffled by UARI. Then, interested, 
intrigued and puzzled by the UARI's meaning in the story. One ADAP P (LM) was 
neutral: “I am used to tackling narrative inconsistencies analytically.” ADAP players 
accept UARI as an intriguing property of the story. However, they are interested in 
possible explanations for the events. 
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For the mainly ADAP Ps, the Window UARI caused the most confusion, intrigue, 
and corresponding emotions. 
 

Co-factor: Acquaintance with Incoherence-Permitting Genres. A co-factor for 
forming the ADAP is the player's preference or close familiarity with genres where 
incoherence could be regarded as a narrative device. Such player has a tendency to 
choose to interpret the UARI to belong to and enrichen the story experience. One P 
(LM) explained: “Perhaps it's more about wanting to think that it (the game) would be 
done logically after all. … then if it does eventually go into that kind of direction, it 
would be much more interesting to play. … You would be inside the story since the 
beginning. Otherwise you might have missed a lot of the atmosphere (if one regarded 
the UARIs as errors).” 

 

Contextual Criterion: Implied Incoherence-Permitting Genre. Certain properties 
in the game's diegetic setting and atmosphere can imply an incoherence-permitting 
genre such as mystery fiction, which, in addition to the preference or acquaintance 
with such genres can evoke the ADAP perspective to UARI. The mysterious game 
was perceived to represent the horror and mystery genres by all Ps. With the casual 
game, the UARI itself created a delusional atmosphere. 

 

Contextual Criterion: Implausibility of Erroneousness. As for the ALAP, 
implausibility of erroneousness was a co-factor here. A pointer to this conclusion with 
the mysterious game was the sparsity of other significant events: “Well, it’s quite a 
crucial bug, so I’d say that you would have eliminated that bug … the amnesia or 
insanity explanation are much more likely.” ADAP Ps gave the games the benefit of 
the doubt, as they noted that the UARIs, as errors, would have represented an unlikely 
weak game design. They also expected the UARIs to be eventually explained in some 
cases by explorable narrative elements, or by a sequel. In the mundane ADAP 
explanation cases, the less severe the UARI was, it was more likely imagined a 
plausible explanation for rather than hypothesized to represent an error (RLAP). 

3.3 Rejective-Logical 

The rejective-logical (RLAP) players view the UARI as an error in the game world's 
causal logic, and in the coherence of its narrative elements. This AP occurred with 
both versions of the casual game. It was the main AP for 3/5 Ps with the LC, and 2/8 
Ps with the RC. An example (LC) follows: “P: First I tried to commit suicide. … 
Then I was all of a sudden in the cafeteria. … I: What emotions did that evoke? P: I 
thought it was a mistake. … Perhaps I was expecting for some kind of explanation for 
why she was there suddenly. … I: Were you annoyed by getting no explanation? I: 
Yes. I thought it was a bug, because I got nothing.” 

The RLAP players, in contrast to the ALAP and ADAP players, are not confused 
or intrigued by UARI, but unimpressed. They might remain neutral. However, a 
common emotion is annoyment by the perceived error, and disempoverment due to 
perceived limited diegetic agency. RLAP players dislike UARI and prefer to have it 
corrected or explained. The Window UARI was the worst offender for the RLAP Ps. 



 Player Perspectives to Unexplained Agency-Related Incoherence 163 

 

Co-factor: A Requirement of Diegetic Causality. A co-factoring trait for RLAP 
players is a pronounced sense of respect for diegetic causality, due to which they 
dislike and disapprove behaviors contrary to the assumed norms of the game world’s 
logic and causality: “I really hate those kinds of inconsistencies.” (RC) 
 
Co-factor: Disapproval of Arbitrary Agency Constraints. The RLAP players, in 
addition to opposing illogical game world behaviors, disapprove any constraints for 
agency that seem arbitrary. In the linear chronology case, they perceive UARI to 
irrationally restrict their power in the game world, leading to frustration and 
indifference: “it feels a bit like … nothing I do has any effect here.” (LC) 
 
Contextual Criterion: Implied Incoherence-Incompatible Genre. The RLAP 
players do not see such incoherence to fit the genre they interpret the game to 
represent, as one P (LC) noted: “P: Usually if you jump from a window, you die 
(laughs). I: In the real world? P: Yes. I: But, wasn’t this a game? P: Yes, but it was, or 
at least I thought it was a realistic game. … There was nothing out of the ordinary. It 
seemed like everyday life. At least there was nothing pointing to it not being so” 
 
Contextual Criterion: Plausibility of Erroneousness. In the games of the study, 
UARI was caused by choices having no effect in the chronologically subsequent 
scene, which the RLAP Ps saw as erroneous. In the LC game, this perception was 
pronounced, as UARI had no particular acceptability as a byproduct of the game 
design paradigm as with reversed chronology. The casual game’s developmental level 
was seen as fair in general, but the RLAP Ps found the developmental quality slightly 
lacking, which further increased the error interpretation’s plausibility for them. 

4 Discussion, Future Work and Suggestions for Game Design 

4.1 On Game Story Coherence 

When discussing coherence in games context, it is relevant first to address the object 
the coherence of which is discussed. With games, ‘narrative’ is a problematic term 
[34][8, para. 41][9, para. 7]. Thus, we discuss game stories, the mental sequences of 
events that the players construct of the game experience, when discussing coherence. 
In this study, the Ps’ chronological, sequential descriptions of game events, when 
asked to narrate their game experiences, gave evidence of such constructions: “P: 
First I tried suicide. … Then I was in the cafeteria all of a sudden. … Then the John 
guy came to talk with me, and asked me for a date, and I refused it.” This corresponds 
to the construction of fabula from film viewing [35]. Narratological concepts apply 
well to the preconfiguration of the diegetic game world [36, para. 49], but not to the 
event of play [8, para. 41]. 

Mere sequential recallability is, however, not sufficient to describe the 
interrelatedness of meaning that story compherenders arguably construe. Thus, 
cognitive narratologists have theorized that narrative readers form referential 
situation models [37]: “A situation model is a mental representation of the people, 
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setting, actions and events that are mentioned in explicit clauses” [37, p. 371] 
Additionally, for the information that is not explicitly mentioned, the reader fills the 
story gaps by constructing inferences of the other information given, such as “The 
goals and plans that motivate character’s actions” [37, p. 371] in order to achieve 
local and global story coherence [38, p. 6]. In this study, ADAP accounts gave 
evidence that players build such models, and fill story gaps. For example, one P (LC) 
inferred that Judith’s positive phone call tone could be untruthful: “I was in disbelief 
and confusion. I didn’t know what she was talking about. Did she think it (getting 
coffee spilled over her) was funny? Also, could she be lying?” 

This voluntary conception of explanations to maintain the plausibility of the 
experience is, in Coleridgean terms, a form of willing suspension of disbelief [39] 
targeted, if not at the fictional status of the experience itself, at the inconsistencies of 
the game’s story. Karhulahti argues that the additional aspect of simulation in video 
games demands for a suspension of virtual disbelief [40].  

Unjustified UARI appears to break immersion. One P, who played the linear casual 
game, explained: “It feels a bit like … nothing I do has any effect here. Then, either I 
don’t quite want to do anything, as nothing makes sense, or I might just lose control 
and trash everything. … If many things occur in a game inconsistently with how 
things occur in real life, it creates a gap between the player and the game. ... If people 
behave totally differently than in real life, it looks stupid. It is no longer fun, no longer 
believable … Eventually, it will just be a game that I am playing, but I do not 
experience identifying with the story and living it” This appeared gap between the 
player and the game represents an overt psychical distance, as Bullough describes 
[41, para. 27]. This loss of experiential coherence potentially leads to virtual insanity, 
a detachment from the virtual reality, manifesting for example by violent or 
experimental behavior in the virtual world for the player’s amusement, disregarding 
any implied diegetic behavioral norms. 

The significance of this study lies in its position among the first explorations to the 
value and meaning of game story coherence to players’ game experiences. The study 
shows that in general, players require and strive for a coherent understanding of their 
game experiences holistically, and not only to be able to parse a coherent story. In 
particular, players necessitate either a fully coherent story by filling the gaps by 
themselves if needed, or justifiability for story incoherence by genre tropes or by the 
interference of game mechanics. Thus, the current prevalent implicit position in the 
literature that game story coherence is always necessary (as for example in [21][22, p. 
4][23, para. 15]) has been compromised by the study. 

This study focused on unexplained incoherence, related to the player’s activity. 
However, unexplained incoherence, unrelated to player activity can also occur. The 
significance and meaning of such incoherence to players should be likewise studied to 
elaborate further on the topic of game story coherence. 

Players’ mental situational game story model construction along with the 
strategical and behavioral planning of future actions, and the filling of story gaps by 
inference using the surrounding story elements warrant further research. 

The games with which coherence was studied were fairly mimetic; the significance 
of story coherence in more abstract games should be comparatively explored. 
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Various other scenarios to study UARI responses in exist. Perhaps players are not 
as apt to form the ALAP or ADAP perspectives to UARI, if a vast game only contains 
one or few UARIs. This could be studied in the future also. 

4.2 On the Viability of Anachrony in Game Stories 

The game studies literature in general sees the use of anachrony in games and 
interactive stories as problematic due to UARI [8][9][10][11]. The implied underlying 
presentiment is that the game experience would suffer when story coherence would be 
lost due to incoherence-inducing actions. This study alleviates these concerns. Firstly, 
one must note that UARI possibilities can be removed from anachronic games, as 
seen in [16][17][18]. This can be achieved by omitting the UARI-facilitating events 
from happening, or by explaining the events afterwards (for example by a 
dream/illusion scenario). Secondly, UARI in anachronic games is by no means 
automatically a nuisance to players, as in this study, 11/13 players of anachronic 
games found UARI as an intriguing element, perceiving it as part of the gameplay or 
the story.  

There are no reasonable arguments for excluding anachrony from game stories, and 
it should be utilized freely. Additionally, anachronic UARI needs not always be 
prevented. Various anachronic game design scenarios can be imagined, with UARI as 
an intentional game design element, and not simply as a side-effect of anachrony 
(which players accept also). For example, such a game could present time paradoxes, 
changing the future, or puzzles to reproduce future situations in the past. 
Alternatively, it could represent an element in the story with a peculiar significance. 
As the results of the study show, there will be an audience for such creations, 
provided that the game has sufficient production values. Some information of the 
game’s design intentions should be conveyed, however, as unwarranted story 
incoherence can break the immersion for certain players. 
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Christian Roth and Ivar Vermeulen

VU University, De Boelelaan 1081, 1081HV Amsterdam, The Netherlands
roth@spieleforschung.de, i.e.vermeulen@vu.nl

Abstract. Using both manual and automatic content analysis we an-
alyzed 100 collected screen plays of 50 users of the IS system Façade,
coding the extent to which users stayed “in character”. Comparing this
measure for first and second exposure to Façade revealed that users stay
significantly less in character during second exposure. Further, related to
a set of independently collected user experience measures we found stay-
ing in character to negatively influence users’ affective responses. The re-
sults confirm the notion that the more Façade users keep to their assigned
role, the easier they become dissatisfied with the system’s performance.
As a result, users start exploring the system by acting “out of character”.

Keywords: Façade, User Behavior, User Experience, Content Analysis.

1 Introduction

Satisfaction of user expectations is a key element in successful entertainment
media [1]. Users have certain expectations on how the product will fulfill their
entertainment needs - e.g., provide arousal, flow, suspense, and/or agency. In
turn, media creators have expectations on how their product should be used in
order to be entertaining. For example, to experience suspense, movie viewers
should not fast forward to find out who ”dunnit”; to experience flow, players of
an action game should play at a level appropriate to their playing skills. Based on
these reciprocal expectations, creators and users thus form an implicit agreement
that entertainment media, if used in a proper way, will be entertaining.

For new types of media this implicit agreement holds as well. However, new
types of media may not be able to fulfill it immediately. The latter seems to be the
case with many Interactive Storytelling (IS) prototypes. IS users expect to have
an impact on story progress and outcomes, and thus to receive meaningful feed-
back regarding ”global agency” [2]. However, many IS prototypes are proofs-of-
concepts focusing mainly on technical challenges and only tentatively offer such
feedback. Research on the IS application Façade for example showed that the
system often did not understand user intentions and failed at giving meaningful
responses [3]. Another study found that Façade users were initially goal oriented,
but when realizing their limited control on story progression, increasingly tested
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the system’s boundaries by acting against social conventions [4]. A study on the
IS prototype EmoEmma showed low ratings on key user experience dimensions
including overall satisfaction [7]. The current paper focuses on what happens
when IS applications do not deliver the entertaining experience users expect.

IS applications attempt to offer entertainment by involving users in an in-
teractive narrative, mostly with a role in the narrative. Building on experiences
with commercial video games, users expect keeping to this role—that is, staying
“in character”—will result in meaningful system responses and an immersive IS
experience. Ironically, however, the more users behave as a natural character
in the story, the richer and more complex their inputs will be, and the more
challenging it will become for the system to provide meaningful feedback. So,
the harder the user tries to “entertain” the system, the less likely it may be to
receive an entertaining experience in return. As a consequence, users will likely
be dissatisfied and adapt their strategy to try out more unconventional behavior.
When they do so, their expectations about the system’s performance will lower,
and the performance of the system might be better, yielding “out of character”
users likely to be more satisfied and entertained. Specifically, we expect: (1) The
more IS users behave according to a pre-described role (i.e., stay “in character”),
the less meaningful the system response will be, (2) the more IS users stay in
character, the less positive their experiences will be, and (3) IS users are less
likely to stay “in character” during a second play session.

2 Method

To test these expectations, we tested 50 users (17 males, 33 females; average age
M = 19.8 years, SD = 1.73 years) of the IS application Façade [3]. Participants
had a moderate degree of computer game literacy (M = 1.78, SD = .71 on a
scale from 1−3). 10 participants had been exposed to Façade in a previous study.
Upon arrival participants were seated in one of six cabins equipped with modern
PCs, screens, and peripherals to ”test a new prototype system”. In an instruction
sheet, participants were told about their role (an old friend) and their task (to
help the characters with their relationship issues). After interacting with Façade
for an average of 18 minutes, stage plays were saved and participants filled out
an online questionnaire (av. 12m). Participants were then asked to interact with
Façade again, using the same instructions (av. 18m). Stage plays were saved
and participants filled out the same questionnaire (av. 10m). The recorded stage
plays resulted in around 29.000 lines of dialogue.

To measure staying in character, we conducted manual and automated content
analysis. Stage plays were put in random order, and participant and session
numbers were blinded to prevent subjective biases in the manual coder. Rating
involved a scale from 1 to 5, assigned to each individual user utterance. One
point (not staying in character) was given for highly inappropriate behavior, for
instance repeated kissing or flirting, extreme rudeness, insulting, and repeatedly
ignoring of computer characters’ intentions. Five points (completely staying in
character) were given for highly engaged, appropriate, and on-topic interactions.
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Ratings per utterance were averaged in order to obtain an “in character” score
per user, per session.

The automatic content analysis-based measurement of users staying in charac-
ter used the text analysis softwareLinguistic Inquiry andWord Count (LIWC) [8].
Syntax-based indicators for staying in characterwere the use of question and excla-
mation marks (indicating natural language use), and (more than) 6 letters words
(indicating complex language use). The number of verbal interactions and words
per user per session were recorded as an indicator of user effort. Content-based in-
dicators were the use of articles (indicating conventional language use), pronouns
(indicating social references), positive (e.g., nice, happy) and negative affect (e.g.,
hurt, ugly) words, words associated with assent (e.g., agree, okay), social (e.g.,
friend, family), cognitive (e.g., think, know), and perceptual processes (e.g., see,
hear, feel); both latter categories indicate reflection. For all indicator categories
relative prevalence (percentages of words used) were calculated. As a negative in-
dicator of staying in character, the percentage of swear words (e.g., damn, fuck)
was analyzed.

Building on prior work by the authors [6, 7, 9],14 user experiences were mea-
sured on 1 to 5 Likert scales with three items (unless otherwise noted): Flow (4
items, α1 = .72; α2 = .73), perceived system usability (α1 = .85; α2 = .83), pres-
ence (α1 = .76; α2 = .87), curiosity (α1 = .76; α2 = .84), aesthetic pleasantness
(α1 = .83; α2 = .86), pride (α1 = .89; α2 = .84), positive (α1 = .82; α2 = .87),
and negative affect (α1 = .57; α2 = .70). Two-item scales: satisfaction (r1 = .57;
r2 = .46), character believability (r1 = .35; r2 = .37), effectance (r1 = .82;
r2 = .61), suspense (r1 = .47; r2 = .57), enjoyment (r1 = .84; r2 = .85), and role
adoption/identification (r1 = .37; r2 = .66).

Meaningful system responses were manually coded, per utterance, on a 1 to
5 scale. One point (non-meaningful system response) was given for completely
wrong responses or ignoring user input. Five points (highly meaningful system
response) were given for highly fitting, meaningful responses to user input. Scores
per utterance were aggregated by averaging them per user, per session.

3 Results

To see whether the manual coding of users staying in character is reflected in the
automated content analysis, we conducted a correlation analysis. Results for the
first session show that the more users stayed in character, the more elaborate
were their verbal interactions—a higher word count (r = .494, ρ = .000), and
more six letter words (r = .325, ρ = .023). Staying in character also correlated
with the percentage of pronouns (r = .695, ρ = .000), social words (r = .566,
ρ = .000), positive emotion words (r = .304, ρ = .034), and words reflecting
cognitive (r = .662, ρ = .000) and perception processes (r = .461, ρ = .000).
Surprisingly, given these results, we found no significant correlations between
users staying in character and the LIWC categories for the second session.

For our “ironic” prediction of a negative correlation between users staying in
character and meaningful system response we only found evidence in the second
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session: More in character users received significantly less meaningful response
(r = −.379; ρ = .006). Further analysis revealed correlations between linguistic
indicators of users staying in character and meaningful system responses: For the
first session, more verbal interactions correlated with lower meaningful system
response (r = −.282; ρ = .047). This result was also found for the second
session (r = −.319; ρ = .025). In addition, the more words users used, the
less meaningful the system responded (r = −.319, ρ = .026). This seems to
confirm our prediction: the more users try to “entertain” the system by providing
elaborate input, the less meaningful the system responds.

To test our prediction that users will stay less in character after the first
session, we conducted a within-subject t-tests. Results confirm our prediction:
users stayed significantly less in character during the second session (M = 4.09,
SD = .68 vs. M = 4.52, SD = .36); t(50) = 4.28, ρ = .011.

Comparing linguistic indicators of users staying in character for the first and
second session revealed that participants used significantly more articles in the
first session (M = 7.52, SD = 1.9 vs. M = 2.69, SD = 1.75); t(50) = 3.12
ρ = .007. This could indicate that in the second session, participants tended to
refrain from conventional interpersonal language use. Against our predictions,
participants used significantly more exclamations marks in the second session
(M = 3.14, SD = 3.6 vs. M = 1.66, SD = 2.75); t(50) = −3.6, ρ = .001,
perhaps signaling anger or frustration with the system’s responses. Also against
our predictions, the second session showed a higher percentage of words in the
category of assent (M = 5.22, SD = .48 vs. M = 3.69, SD = 3.19); t(50) =
−2.55, ρ = .014 and more positive emotion words (M = 14.1, SD = 5.02 vs.
M = 11.66, SD = 5.81); t(50) = −2.11 ρ = .041. Table 1 provides means and
standard deviations per session, for all measured variables.

Correlation analysis showed that, for the first session, the stronger users stayed
in character, the higher were their self-reported negative affect (r = .346; ρ =
.014) and perceived suspense (r = .286; ρ = .044). For the second session we
also found that staying in character leads to more negative affect (r = .344;
ρ = .013). This confirms our prediction that users who make an attempt to stay
in character have less positive user experiences.

We also correlated the linguistic indicators of users staying in character to
the self-reported user experience measures for both sessions. However, by test-
ing twice for 196 possible correlations, significant scores will occur due to chance
capitalization. We observed 16 significant correlations, which is about the chance
level. Moreover, none of the correlations were consistent over both sessions.
Therefore this analysis did not provide further evidence for our predictions.

4 Discussion

The key finding of the present study is that the more Façade users stayed “in
character”, the less meaningful system responses they received. In addition, the
more users stayed in character, the more negative affect they experienced. Pos-
sibly as a result of both, users stayed significantly less in character during the
second session.
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Table 1. Paired Sample T-Test Comparison (N = 50)

1st session 2nd session

M SD M SD ρ

Rating

User staying in character 4.52 .36 4.09 .68 .011*

Meaningful system response 3.86 .55 3.90 .50 .618

Number

Verbal interactions 40.16 19.21 44.34 18.81 .320

Nonverbal interactions 11.68 16.66 22.55 18.97 .004*

User words 139.0 68.00 125.0 69.00 .357
Analyzed LIWC dict. words 95.57 3.15 95.35 2.23 .645

Percentage

Six-letter words 6.60 3.14 7.03 2.96 .480
Pronouns 22.69 6.42 24.01 3.79 .283

Articles 7.52 1.90 2.69 1.75 .007*

Swear words .23 .11 .43 .25 .578

Assent words 3.69 3.19 5.22 .482 .014*

Positive emotion words 11.66 5.81 14.1 5.02 .041*

Negative emotion words 2.89 1.94 2.44 1.76 .227
Social processes words 16.89 6.41 17.95 5.31 .283
Cognitive processes words 13.91 4.10 13.01 4.57 .263
Perception processes words 2.37 1.76 2.88 1.52 .125
Question marks 5.31 4.51 5.27 3.57 .957

Exclamation marks 1.66 2.74 3.14 3.60 .001*

Note: [*] significant difference at ρ < .05.

Meaningful system responses are a key condition in the implicit agreement
users and producers of interactive media make. Interestingly, in current IS sys-
tems meaningful interaction is achieved more easily if users interact less. Façade
expects interactions at specific points in the narrative, and at these moments
often succeeds in giving meaningful feedback; at other moments it often fails
in doing so. Experienced Façade users may recognize good interaction moments
and thus have better user experiences. However, more näıve users will try to
intervene, take over control, or steer the conversation in a different direction.
For such users the system does not seem to give very good results. Users who
adapt their verbal behavior by writing less and simpler, following the lead of
the computer characters, experience a more coherent and meaningful narrative,
resulting in higher perceived effectance, system usability, presence, and flow.

Another interesting finding of the current research is that the manually coded
measure for staying in character was corroborated by many of its expected lin-
guistic indicators for the first session, but not for the second. It seems that in
the second session, users found other ways of staying in character than by using
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conventional interpersonal language. The increased use of assent related words
and exclamation marks in the second session might be taken to support our
theory that some users started to change their “acting style” or at least their
interaction behavior after the first session, in which they learned that the system
does often not understand their intentions.

The results of our study are in line with the assumption of an implicit agree-
ment between users and creators of IS applications. Users that behave in charac-
ter expect the system to respond in a meaningful way. However, the current state
of IS technology is not keeping up with these expectations and therefore is likely
to yield disappointment. As a response, users adapt their in-game behavior and
find different ways to get entertained, for example by acting out of character,
behave inappropriately, or by testing the system’s boundaries and exploiting its
shortcomings. IS creators could benefit from these findings by carefully manag-
ing user expectations in order to prevent disappointment in IS’s entertainment
qualities.
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Abstract. Paolo Pedercini, better known through his Molleindustria alter-ego, 
is a game designer specializing in social critique through apparently simple 
casual video games - uniting digital storytelling, game-based mechanics with 
the discursive genres of satire and propaganda. This work examines three recent 
pieces - Oiligarchy, Phone Story and Tax Evaders - to explore how the 
affordances of interactive digital storytelling overlap with critical and political 
discourse. 
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1 Introduction 

“Satire, Propaganda, Play, Storytelling” is part of an ongoing work exploring how 
video game narratives can enter different non-ludic discourses. It aims at 
demonstrating the unique affordances of interactive digital storytelling for political, 
satirical and propagandistic discourses [1]. 

Paolo Pedercini, better known through his Molleindustria alter-ego, is a US-based 
Italian game designer and scholar. Specializing in social satires, he incorporates 
apparently simple casual video games in his critical and political statements [2] 
uniting digital storytelling, game-based mechanics with the textual genre of satire.  

In 2008, Pedercini released Oiligarchy [3] and then – in a collaboration with post-
Occupy Wall Street activists – two more pieces in 2011 and 2013, Phone Story [4] 
and Tax Evaders [5]. These titles show a conscious and interesting use of platform-
specific digital persuasion [6] applied to a social and political agenda and will be 
discussed in this work. 

2 Molleindustria between Play, Social Critique, Satire and 
Propaganda 

Political satire, socially-engaged art and propaganda are relevant and widespread 
textual genres. In the context of a wider research on the potentialities of ludic 
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activities for social commentary, it is relevant to examine how digital interactive 
artifacts interact with several types of discourse – with the objective of mapping 
different design strategies in relations to specific expectations and objectives.  
Satirical discourse [7] may be distinguished from comedy and from “simple” 
entertainment by some outstanding features: 

- it constitutes a second-order text (often in the form of mash-up, jamming, 
subversion) that frequently hijacks the opponent’s own voice [8] and/or semiotic 
system [9]; 
- it targets recognizable and well-known antagonists; 
- it creates a complex emotional engagement, frequently in the form of “bitter” laugh, 
but also indignation; 
- it constructs an ideological axiology within a text, clearly identifying positive and 
negative actors; 
- it actively pursues a cause (through emotion, information and pragmatic effects),  
- it contains parodical elements, such as pastiche, upbeat elements or stylistic 
contamination. 

Propaganda is related to satire, sharing in different proportions all the above-
mentioned characteristics except the first one: in Molleindustria's pieces, propaganda 
lacks the second-order interpretive ambiguity characterizing satires. While 
propaganda is indeed part of the broad genre of persuasive discourses, in this corpus, 
it will be stressed its more pragmatic and concrete calls-to-action (factitivity, or “make 
do” [10]) using procedural rhetorics [6]. 

2.1 Oiligarchy 

At a first glance Oiligarchy seems a simple game of resource management 
representing an oil-extraction corporation, but Molleindustria designed it to be a 
playable, satirical examination of the "Peak Oil" theory describing the decline of 
fossil fuel availability. The game can be explored following two axiological sets of 
ethical assumptions. In a tutorial before the game, players are instructed to 
aggressively maximize profits (“profit at all costs is good”) and the corresponding 
gameplay (always keep on extracting to satisfy addicted societies) will conceivably 
push players towards aggressive policies leading to a loss of balance frequently 
ending with a nuclear war. When confronted with failure, players may choose instead 
diminish oil extraction before the peak is reached for a more optimistic conclusion, a 
transition towards a green economy. 
 

- Ludological genre [11]: Oiligarchy mimics a simulation and management game in 
which players run an oil-extraction company and its related political lobby;  
- Interactor’s role: managing oil-extraction; lobbying; allocating and securing 
resources; generating profits;  
- 1st order discourse (apparent): at a first exam, Oiligarchy seems a playful, cheerful, 
non-controversial game (cp. SimCity, Railroad Tycoon series...);  
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- 1st order voices and parody: the interface, the tutorials and in-game characters 
express a parodical point of view of lobbies and corporations; 
- 1st order ideology (apparent): maximizing profits from oil-extraction is good; a 
society which depends on fossil fuel is useful;  
- Satirical mechanism / emotional engagement: if the player plays “well”, i.e. 
maximizing profits, the simulation triggers a series of negative events connected to oil 
scarcity. The following crescendo of dysphoric events, up to a nuclear apocalypse, is 
the rhetorical pivot of the game, leading players to a 2nd order satirical interpretation;  
- 2nd order ideology (supported): uncontrolled dependency from fossil fuels will have 
dangerous consequences;  
- Suggested ludic strategy: to avoid negative outcomes, players need to disobey the 
game’s voice [8] by not fulfilling genre-related expectations and playing to “lose”. 

 

Fig. 1. Oiligarchy (Molleindustria, 2008) 

2.2 Phone Story 

On September 13, 2011, Phone Story was removed by Apple from the App Store 
because, according to the official statement, it depicted violence against children and 
questionable content. Phone Story is a simple game of skills but, while its mechanics 
are rather dull, its figurative and narrative layers are evidently anomalous: players are 
called to guard watching slaves in a mine, to operate a safety net trying to save 
suicidal factory workers, to throw smartphones at mindless consumers and to dispose 
waste in a Third-World dump.  

A synthesized background voice hijacks Apple's identity, addresses the player and 
directly refers to his phone - for example: "This phone was assembled in China [..] in 
inhuman conditions. More than 30 committed suicide out of extreme desperation. We 
addressed this issue by installing suicide-prevention nets" [4]. 
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Fig. 2. and 3: Phone Story (Molleindustria, 2011) 

- Ludological genre: casual game - a simple game of skills, composed by four 
independent mini-games based on swiping movements on the touchscreen to drag 
objects to the correct part of the playing field at the right time 
- Interactor’s role: reenacting the manufacturing, marketing, sales and disposal 
process of a cellular phone;  
- 1st order discourse (apparent): documenting the production of a cellphone. The first 
words spoken by the background voice are particularly significant: “Hello consumer 
(...). Let me tell you the story of this phone, while I provide you with quality 
entertainment”;  
- 1st order voices and parody: the discourse of advertising and Apple's corporate and 
brand identity; 
- 1st order ideology (apparent): the corporate practices depicted by the game 
(exploiting workers, consumers and natural resources) appear to be positive, normal 
and matter-of-facts;  
- Satirical mechanism / emotional engagement: the narration hijacks and subverts the 
corporate voice of Apple and creates a detachment between the tone (cheerful, 
euphoric) of the narrating voice and the moral content (negative, dysphoric) of the 
enacted gameplay. Also, platform-specific effects are highly relevant: the disturbing 
gameplay of Phone Story takes place on the cellphone itself, simulating its own 
production and marketing process (consumerism demonstrated?);  
- 2nd order ideology (supported): Needless consumerism is induced by brands and has 
negative effects on workers' rights and the environment;  
- Suggested ludic strategy: Phone Story cannot be subverted or played to reach a 
different (better) ending.  
- Potential future effects for players: encouraging the decoding/debunking of brand 
discourses? 
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2.3 Tax Evaders 

Tax Evaders shares the same ideology of the previous pieces but features a different 
gameplay and discursive structure, closer to propaganda than to satirical discourse. 
The logos of many corporations are transformed in alien spaceships, similar to Space 
Invaders: players have to stop them before they “flee the US” without paying their 
taxes. Tax Evaders lacks the ambiguity between different interpretive possibilities, 
while compensating with a very effective call to action (launch “Twitter Bombs” to 
continue playing, publishing real tweets critiquing the target corporations). 
 

 
Fig. 4. Tax Evaders (Molleindustria, 2013) 

- Ludological genre: reverse Space Invaders clone (“aliens” fleeing, not landing);  
- Interactor’s role: fight the “evaders” to recover taxes; protect the protesters;  
- Voice: easily identifiable (post-Occupy Wall Street movements, Molleindustria);  
- Ideology: citizens need to be informed and take action against corporations (offline: 
demonstrations; online: citizen journalism);  
- Pragmatic effects: clear call for action - tweet-bombing; grassroots propaganda; 
raising awareness on corporate tax evasion.  

3 Discussion 

Satirical discourses are heterogeneous in their semiotic components, often blending 
different stylistic and emotional tones. Differently from comedy, satire is 
ideologically biased and focuses against specific targets. Satirists aim for concrete, 
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pragmatic effects - such as the harsh critique of their intended target - by evoking a 
wide palette of strong emotions. Prototypical satires are based on the author's 
indignation or anger channeled through humor in order to embarrass the intended 
target. These examples show the potentialities of an overlapping between simulation, 
playful elements and satirical persuasion - suggesting their mutual compatibility and 
stressing the need for further research in this area. 

Clear satirical elements may be identified in Oiligarchy: an ideological perspective 
(unbalanced capitalist economy will damage society), well-identified antagonists to 
be shamed (oil-extraction industry and its underlying political system) and a diverse 
emotional palette (from the satisfaction of playing successfully in the first part of the 
game, to confusion when apparently-winning strategies bring the players to an 
unexpected defeat).  

Phone Story adopts a more subtle semiotic strategy, hijacking Apple's brand 
discourse and staging the telling of "the real story" behind the production of a 
smartphone - while actually presenting Molleindustria's ideological perspective. 
Identifying not only Apple itself but also the player as criticized antagonists is a 
defining feature of this piece - a case of guilt by association, having bought the phone 
that it being used to play the Phone Story game.  

Finally, Tax Evaders constitutes the continuation of Molleindustria's discourse into 
a more action-oriented propagandist genre: it is more pragmatic than the previous 
pieces, shifting away from satirical ambiguity, crossing the border between satire and 
propaganda with its clear invite to take action via Twitter and lacking the double 
interpretive level that characterized Oiligarchy and Phone Story.  
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Abstract. This paper outlines the concept of agency in interactive narratives 
and focuses on the video game Silent Hill 2 as a successful example that defies 
the very concept. In what ways agency was deemed as an essential part in 
interactive narratives and narrative video games are summarized. Then the 
method of agency in Silent Hill 2 is proposed as an alternative to our familiar 
understanding of the concept agency and is entitled as invisible agency. 
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1 Introduction 

This article aims to add an alternative viewpoint for the identification of the balance 
of roles between the author – or the electronic compositor – of an interactive narrative 
and its interactor. The main debates around this balance have been aimed to determine 
the limits at which the interactor could become the author of the narrative himself; or 
to understand the limits drawn by the author within which the interactor could act. 
The basic aspects that makes a narrative interactive is listed by Meadows as the 
interactor’s abilities to “affect, choose or change the plot” [1].  

Various theorists have assessed interactive narrative in their own terms [2-5] yet 
one concept that seems to be widely cherished is the concept of agency. The term is 
described by Murray as “the satisfying power to take meaningful action and see the 
results of our decisions and choices” [6]. A recent update to the term, again by 
Murray, focuses on term’s reflection into video games as a “procedural and 
participatory environment” and entitles this as dramatic agency [7]. 

Applied to an interactive narrative, agency suggests that the interactor is bound to 
take satisfaction in making decisions about the flow of the narrative and the choices 
made better pan out with discernible results. One can then deduce that the interactor 
would like to be aware of the choices within the narrative and preferably would enjoy 
composing logical links between the choices made and the way the narrative is taking. 
Consequently the narrative choice is made consciously and visibly and the outcome is 
instantly associated with it. Although many links in psychological literature could be 
found between the application of agency and interactor’s overall satisfaction, for the 
purpose of this article it seems efficient to focus on some examples that emphasize 
immediate feedback and the possibility to observe the outcome of narrative choices 
and actions. 
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1.1 Agency and Self-Determination Theory 

The Self-Determination Theory (STD) by Frederick and Ryan identify intrinsic 
motivation as the core type of motivation for sports and play and list three factors that 
support or diminish intrinsic motivation [8]. These three factors are listed as; 
competence, relatedness and autonomy – and autonomy is the main concept here that 
could be drawn parallel to agency. 

From an outside point of view, the autonomy for being an interactor in an 
interactive narrative may always seem high because the participation is nearly always 
voluntary. Yet inside the narrative, the sense of autonomy is expected to rise when the 
interactor has the perception that he is free to choose what he wants to do and the 
instructions are non-controlling. This way the interactor becomes free to trace back to 
the parts he has failed (or even succeeded and passed) and replay them to get better 
results or to experiment on the different outcomes, rather than forcing the interactor 
into a singular narrative flow. This assessment of autonomy is almost a reflection of 
the term agency. 

1.2 Agency and Flow State 

An interactive narrative or a narrative video game experience could also be matched 
with Csikszentmihalyi’s concept of flow state within which it is possible to find 
strengthening arguments for the concept of agency. 

Csikszentmihalyi describes the conditions of flow state activities that will create an 
engagement with everyday life as to result in happiness [9]. These conditions are 
applicable to interactive narratives and video game experiences. The described 
conditions are; clear goals (the interactor/player instantly understands what his goal is 
and what he must do to achieve it), immediate feedback (the interactor/player can 
instantly see and understand the results of his actions), challenges matching skills (the 
interactor/player climbs a learning curve that keeps challenging him since challenges 
too high or too low for the skill level of the interactor/player will both frustrate him 
equally), deep concentration, a feeling of control, the alteration of the sense of time, 
and the activity being intrinsically rewarding. 

It seems now possible to define agency in terms of flow state, too. When the 
interactor is feeling in control - meaning he can take actions and receives immediate 
feedback for his actions, this forms the basis for the concept of agency – as well as 
fulfill some requirements of flow state. 

2 Silent Hill 2 as a Defiance to Agency 

2.1 About the Game 

Silent Hill 2 is a survival horror game published by Konami in 2001. The game tells 
the story of the protagonist James Sunderland, who receives a letter from his dead 
wife that tells him to come and find her in the town of Silent Hill, a small, rural and 
fictional American town. The game begins with James arriving at the abandoned town 
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and follows him as he seeks his wife. By doing so the abandoned town begins to 
transform into a realm of nightmare filled with darkness, bloodshed and hellish 
creatures. 

The games in the series of Silent Hill, are sometimes referred as psychological 
horror games and are furnished with subtle references regarding human nature that is 
prone to narrative and psychoanalytic analysis [10-11].  

The game emphasizes exploration rather than fighting action. It is also an 
exploration of the protagonist’s psyche, his shrouded past and his relation to his dead 
wife Mary. As Perron puts it; “as the player completely uncovers the background 
story of James Sunderland at the end of Silent Hill 2, it appears that the character has 
been caught in some sort of psychological hell” [12].  

The real story between Mary and James is uncovered slowly during the process of 
the game. It seems that Mary was terminally ill and bedridden for a very long time 
and James who was tired and overwhelmed by taking care of her, eventually 
kills/euthanizes her. The town is possibly a representation of James’ guilt over what 
he did to his wife. In the town James also meets Maria, who physically resembles her 
wife but dresses and acts in a more seductive way. This is probably a reflection of the 
subdued sexuality of James as he would have been unable to have a sexual 
relationship with his sick and bedridden wife for a long time and came to resent her 
for it. Kirkland’s observations seem to support a similar outcome; “[Silent Hill 2’s] 
final boss, a monstrously transformed version of James’ dead wife, exemplifies such 
tendencies. By this final stage attentive players might suspect James’ responsibility 
for Mary’s death, due to his conflicting feelings towards her, and that the entire game 
is a projection of James’ tortured imagination. Killing Mary, in this context, 
represents a repetition of James’ act of euthanasia – a misogynistic obliteration of the 
woman he grew to resent, the manifestation of his guilt and self-loathing” [13]. 

Among other people who James meet in Silent Hill, one is a young girl named 
Angela. She seems to be living a personalized nightmare of her own in this town, 
which gives the impression that the town provides each of its visitors (or victims), a 
personalized nightmare experience from his or her past. She confesses that her father 
was sexually abusing her and gives James the knife that she was planning to kill 
herself with. This knife becomes a paramount item for one ending of the game. 

2.2 The Endings and the Invisible Agency 

The game has six possible endings and two of them are created as joke endings, 
irrelevant with the narrative (called “Dog Ending” and “Ufo Ending”). In an ending 
titled “Leave”, James fights the final boss creature Mary and then leaves the town. In 
“Water”, James fights the final boss creature Mary and then commits suicide. In 
“Rebirth”, James tries to resurrect Mary but fights Maria who turned into a monster 
instead. In “Maria”, James fights the final boss creature Mary and leaves the town 
with Maria (who is heard coughing in the final scene). 

So far the game resembles a video game that could possibly employ agency in its 
narrative flow in the most traditional way, yet the ways in which these endings are 
achieved disrupts the very concept. Within this article the method employed by this 



 Silent Hill 2 and the Curious Case of Invisible Agency 183 

 

game will be called the invisible agency. This employed method is so radical that if a 
player has never read a walkthrough of the game and does not know the requirements 
for each ending beforehand, the ending he achieves may also reflect a psychological 
profiling for himself. 

Silent Hill 2, decides the ending by examining the obscure actions taken by and the 
overall attitude of the player during the game play – especially when the player was 
unaware that he was making a decision1. 

For example if the player listens to the directions given by Maria, does not check 
the photo of Mary in the inventory more than once, keeps close to Maria as he escorts 
her, protects her from monsters, does not listen to the final conversation of Mary just 
before the game’s final battle - the game decides that James (or the player) has had 
enough with the memory of Mary and does not carry guilt over her death. The result 
is James fighting Mary-demon at the end and leaving with Maria. 

In the opposite side, if the player mistreats Maria, leaving her behind while 
escorting her around the town, not listen to her directions, reads and listens to all 
entries and recordings about Mary - the game decides that James (or the player) feels 
guilty about killing Mary and still misses her. The result is James fighting Maria-
demon, getting forgiveness from Mary and leaving the town to continue with his life. 

If the player goes through the game taking a lot of risks, not healing James enough, 
keeping his health bar flashing red frequently, examines Angela’s knife in his 
inventory more than a few times - the game decides that James has had enough about 
living and is suicidal. This results in the ending where James kills himself. 

2.3 Psyche of the Player vs. the Character 

The game uses a rather obscured method of agency to read player’s reactions to the 
game’s story. The player never has to make an apparent choice (binary or otherwise) 
that directs the narrative. In fact, unless he knows otherwise, he never becomes aware 
that his actions are effecting the outcome of the game. When a player, who has no 
knowledge of several endings and their requirements, achieves an ending, it is 
possible to deduce that this ending was involuntarily decided by the player (not in the 
role of the protagonist James), towards his reactions to the situation James is in. 

This is a rather defiant approach and seemingly utilized extremely rare in video 
games medium (or any other interactive narrative approach as well). The concept of 
agency has been transformed and taken out of context. In contrast to the definition 
done in the introduction; the narrative choice is made unconsciously and invisibly and 
the associated outcome is not revealed till the ending of the game, after a pretty long 
time investment – thus no instantaneous feedback is available. 

Of course the game has agency on the immediate level. The player can direct 
James wherever he wants or make him do whatever he feels, but the decision of the 
story’s conclusion is directed without the player’s awareness (again, unless the player 
is aware of the game’s advancement methods). The choices the player makes are 

                                                           
1 Silenthillmemories.net lists all these decisions to achieve each ending; 
http://www.silenthillmemories.net/sh2/endings_en.htm  
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actually projected tendencies and they accumulate results in the long run. The player 
never makes the choice to take Maria with him or leave her to her fate, but affects the 
outcome by projecting a distance as he escorts her around the town. The player never 
makes the choice to forget about Mary or feel remorse about her death, but affects the 
game’s ending by choosing to read and listen to text and recordings about her (or 
skipping them). 

In the end when the player achieves an ending and becomes aware that there are others, 
he is prone to realize that what brought the story to this ending was his subconscious 
choices. The player did not really choose an ending for James, he initiated an ending 
according to his own psyche through his reactions to the presented story. 

The realization may trigger a much stronger psychological response than to 
actually having made apparent choices. 

3 The Verdict on Invisible Agency 

Did the employment of invisible agency (or the transformation of agency into 
obscured means) made Silent Hill 2 a successful game? Metacritic.com calculates a 
score of 89 out of 100, using the assessment of 34 critics and a user rating of 9,1 out 
of 10, using the rating of 213 users2 (as of August 2013). It seems that the experience 
was a memorable and an appreciated one.  

Why then, although the game’s narrative mechanics contrast the widely accepted 
narrative and engagement methods of agency and autonomy, can the game still seems 
to thrive? It is possible that the answer lies inside the assumption that the correct 
formulation of agency and autonomy is still in progress. Creating a choice for the sake 
of creating a choice inside a video game may not always support the agency. Forcing 
a choice and constraining the alternatives or presenting inconsistent alternatives may 
thwart instead of support the feeling of freedom.  

When a player is presented a choice with blatantly obvious means, he may become 
painfully aware of where the story is going either way. The choice could then be 
made out of efficiency rather than narrative concerns. 

In Bethesda’s 2008 release Fallout 3 there is a system called karma that tracks how 
good or how bad (evil) your character is. Generally helping in-game characters raises 
your karma but killing them and stealing from them decreases it. Similar systems 
exist in various other games, too. Basically there may be two problems with such a 
choice system based on ethics in terms of agency; patency and inconsistency. When 
the player is presented two obvious choices on far sides of a spectrum to proceed 
through the game it is a choice that faintly supports agency. Many moral dilemmas 
presented may have more solutions than black & white and not being able to act other 
than completely “good” or “evil” is bound to diminish the agency of the player. The 
other possible problem arises when the player is allowed to act inconsistently (a good 
character suddenly decides to become a murderer or vice versa). Although primarily 
this may be perceived to enhance freedom, being able to make inconsistent choices 
ruptures the player’s attachment with the storyline and the character.  

                                                           
2 http://www.metacritic.com/game/playstation-2/silent-hill-2 



 Silent Hill 2 and the Curious Case of Invisible Agency 185 

 

The path Silent Hill 2 chooses however is to read player’s intentions and reactions 
to the storyline, sometimes without his consent – thus never having the player make 
an obvious choice. By this way the direction of the narration becomes extremely 
personal – and almost subconscious. Then the final impact of the overall experience 
becomes deeply imposing and sometimes even a bit disturbing.  

While there are examples of similar intention reading methods in a limited number 
of other games (such as Christine Love’s 2012 game Analogue: A Hate Story or 
Konami’s 2004 game Metal Gear Solid: The Twin Snakes) this generally covers a 
small portion of the narrative. Another game such as Silent Hill 2 that relies 
completely on invisible agency for its storytelling, seems yet to be produced. 
Although one example of a video game may seem insufficient to define a complete 
new term such as invisible agency at first, it seems fruitful to acknowledge its 
existence and initiate a discussion on its effects. 

Is this approach then superior to the video games with apparent agency methods? Not 
necessarily. Yet it seems disappointing that this method was very under-exploited. The 
method of invisible agency, still seems, as of today, to be an obsolescent one. Video 
games that rely on such a method are extremely sparse.  

It may look as a brighter and a more diverse future for interactive narrative in 
which some narrators could forsake blatant choice mechanics for subtle methods of 
reading the reactions and intentions of the interactor – thus rendering, even some of 
the agency, invisible.    
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Abstract. Reactions reflecting the psychology behind a user’s desire to play 
games have been addressed in a number of studies. However, this paper focuses 
on a more inclusive understanding of how game elements, such as controls and 
objects, play their part in interactive storytelling and games. Based on findings 
from user studies and game theory, an open game world was constructed, in or-
der to serve as a test environment. A survey was then developed in order to 
identify reactions and patterns in user responses to frequently used game ele-
ments. This study thus attempts to provide an insight into general reactions to 
game elements in open game worlds, and it aims at laying the foundations for 
defining a process which can be applied to user relations with game elements. 
Furthermore, it has potential uses for improved game and interactive storytel-
ling application design. 

Keywords: User engagement, game elements, user experience, interactive narrative, 
emergent narrative, motivation, studies of play, storytelling. 

1 Introduction 

It has been established that user engagement is important to consider in the develop-
ment of games (Brockmyer et. al, 2009). It is also known that engagement is just one 
of several notions of influence in the user experience, such as flow (Csikszentmihalyi, 
1990) and immersion (Brown & Cairns, 2004). The prime objective of this study, 
however, is to investigate how users react to game elements, such as items, objects, 
and creatures, in open game environments, both in regard to their own reported emo-
tions and through observations of user movement and reactions in order to gain an 
insight into creating a more effective interaction between the user and the narrative 
experience, be it an emergent interactive narrative or a more linear narrative structure. 

2 Method 

In order to explore the effects of game elements, two versions of an open-world  
game environment – set at the time of the Native American tribes – were developed 
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(See Fig. 1). In the first version, the game elements related to the environment, such 
as natural growth, and buildings were created and placed in accordance with theories 
gathered by research into human emotion (Sylvester, 2013) (Lazzaro, 2004), game 
dynamics (Egenfeldt-Nielsen et. al, 2013), triggers of engagement (Schoenau-Fog, 
2011), and flow (Csikszentmihalyi, 1990). The game elements identified may be se-
parated roughly into three dimensions: Navigation (movement options), environment 
(static objects and creatures) and items (obtainable objects which can be used). Based 
upon these findings, it was concluded that using a rich, open environment facilitated 
the desire to explore, which is considered one of the reasons why users continue to 
play a game (Crawford, 1982). In line with exploration and freedom, the experience 
was created without any specific story in mind; instead, it used game elements to 
allow for emergent narratives, which can be described as user-constructed narratives 
based on, for example, elements in game environments (Jenkins, 2004). 

 

   

Fig. 1. Game environment and humanoid character 

In the second version, navigational options were modified by granting increased 
possibilities for the user to interact with the environment, which also allowed the user 
increased freedom in interaction and enabled us to judge differences in reactions to 
the game’s elements. Items such as an axe and a bow were included in the game, to 
further interaction with the environment and to act as rewards (McGonigal, 2011)  
(Lehrer, 2010). A human character was included due to the relevance of socializing 
(Chen et. al, 2006) as part of the gameplay, and several events and locations were 
made to serve both as challenges (Przybylski et. al, 2010), such as a blocked cave and 
moving animals to hunt or follow, and as something for the user to discover, such as 
hidden areas or the aforementioned items.  

2.1 Procedure 

Each user was observed in both playthroughs of the open game environment—first 
the simple version with the basic controls, and then the version with more advanced 
movement controls and all game elements included. Upon finishing playing the game, 
each user was asked to answer a series of survey questions about their experience, 
demographics, and gaming preferences. The survey consisted of open-ended ques-
tions, in order to avoid biasing the results by providing predefined answers and to 
allow for the discovery of as many different responses as possible in regards to the 
users’ experiences.  
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A revised second test, with updated functions and corrections to the game environment 
such as improved ambient music, a graphical user interface, and the inclusion of a map of 
the game world, was performed after completing the first test. The new group of partici-
pants were surveyed and observed as in the first test, and the results were compared to the 
previous ones, in order to create an understanding of any differences. 

3 Results 

In total, 15 males (75%) and five females (25%) participated in the first test and responded 
to the survey. The respondents were selected through convenience sampling, and their 
ages ranged from 21-25 years. The participants reported the following preferences for 
games (multiple choice): 50% Role-playing Games, 40% Adventure Games, 25% Strate-
gy, 25% Simulation, 25% Casual, 15% First-Person Shooter, 5% Puzzle, and out of the 20 
participants, two reported that they rarely played games. The second test with the updated 
environment was conducted with five participants, aged from 21 to 25 years of age and 
consisting of four males and one female, each of whom had the same primary game prefe-
rences. All five were selected from a sample similar to those previously tested and to have 
at least a similar ratio of males and females.   

3.1 Results and Analysis 

The observations and responses from the survey yielded myriad answers, which were 
filtered by discarding answers and observations not relevant, such as null replies. 
Negative responses without any argumentation (such as ‘no’ only) were considered in 
a quantitative sense to indicate if the overall effect of the game element had worked as 
intended, as opposed to positive responses which could form part of a qualitative 
analysis aiming at an increased understanding of user reactions. 

 

 

Fig. 2. Map of the testing environment—patterns in the participants’ navigation of the world 

During the participants’ progress in the game environment, patterns in their move-
ments were also noted by an observer, the results for which are depicted in Fig. 2.  
The patterns show a general tendency for the users to move toward green areas and 
follow cliffs, totally avoiding the open central prairie until the first green area has 
been traversed.     
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Giving the user access to additional movement options in the second version led to 
several changes whereby they played longer and covered more of the map when able 
to run, and the ability to jump encouraged them to try to access new areas. These 
observations indicate that the users might have believed that interaction within the 
environment had improved, too. 

 

 

Fig. 3. Findings related to the environment and events taking place therein 

Through the users’ responses and our own observations it was noted that users who 
interacted with the only humanoid character in the game played longer and that sever-
al respondents thought that it had given them an objective, even though he had not 
necessarily done so. Most of those who responded that they had constructed a story 
also based the narrative on their encounter with the humanoid character. The findings 
can be summarized as follows:  

Navigation, such as similarities in routes the users were observed to travel, indi-
cates that users may follow a pattern by preferring green areas and cliffs when they 
move in an open-world environment, and that this changes when they are able to view 
a map of the environment.  

Environmental objects may have an influence beyond the intended scope, such as 
an aspect or element nature within the environment which attracts attention (Fig. 3), 
e.g. a randomly placed cactus with an odd shape.   

Movement, such as sprinting, in movement controls may improve user interaction 
with the environment. 

4 Discussion 

The primary limitation of the findings is the low amount of test participants and the 
use of convenience sampling. Thus, one would need to target specific groups of expe-
rienced as well as less experienced gamers, and then test whether similar and genera-
lizable results can be gathered. Many of the results are based upon observation, and 
only some of the reactions observed have been directly explained through the survey. 
In other cases it cannot be known with certainty why the users acted like they did, 
hence the risk of faulty interpretations of the observations. Another limitation of the 
study is the interpretation of answers to open-ended questions, which might be biased 
by the researcher. This problem could be addressed by performing additional tests to 
test these interpretations, or to let other researchers analyze the data for comparison.  
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In addition to the above limitations, it is important to consider the influence of the 
test environment; consequently, additional testing with other game environments and 
combinations of elements would result in more validated data. 

The relationship between mechanics and fiction is a well-known topic (Murray, 
2005). However, the considerations of mechanics are related in practical terms and do 
not consider the actual effect of using a stack of boxes, for instance, as opposed to 
using a stack of barrels. While it might appear as a miniscule difference, this study 
has shown some rather unexpected results as to how a user reacts to game elements, 
such as trying to jump on them or unexpected narrative attraction. Furthermore, the 
findings go in line with the notion of environmental storytelling whereby the envi-
ronment supports the user-generated construction of an emergent narrative (Jenkins, 
2004). In such a case, the embedded game elements of the environment also become 
part of the story, coming close to how elements of the environment have an influence. 
However, most studies of environmental storytelling have not considered these ele-
ments in depth but instead deal with more overall notions of the environment.  

In addition, user reactions and movements in the environment can be most likely 
related to studies into human psychology. The results—such as the users’ tendency to 
feel attracted to certain areas as opposed to others—could be an unconscious behavior 
which is exhibited, for example, in order to remain oriented in the world (Kaplan, 
1987) and which if knowingly used could be used to progress the user in a story. Dis-
covering new items increases user confidence when faced with danger and serves as a 
motivating factor by allowing the user to ‘progress’ in the game (Schoenau-Fog, 
2011); furthermore, this act of discovery changes how the user views the game – in 
effect ‘changing’ the world from a potentially dangerous arena and into a playground. 
Once again this could be used to avoid breaking a story, if one knew how an item 
influenced the user’s perception of his environment.  

This study does not claim to have discovered this influence, especially since it will 
likely be dependent on each game element in question. However, this is not the aim of 
the study; instead, the results show that the influence is present and can be used to 
propose that certain elements meant for similar use may not provide the same expe-
rience (and thus story construction) and could actually affect the efficiency of the 
activity or narrative. Thus, increased understanding can arguably be used to improve 
or support the emergent narrative, not just in the sense of fitting the scene, but also in 
regards to its actual appearance.   

5 Conclusion 

Based on the findings of movement patterns and reactions to objects it can be  
suggested that game elements in an interactive story experience may have a more 
significant influence than one might initially realize, meaning that when creating an 
interactive story it is not enough just to consider what activities one should include in 
the game, in order to engage or tell a story, but the designer should also consider how 
these activities are implemented. Hence, one should not only consider narratives and 
gameplay in game design, but also analyze the psychological impact of the game 
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elements in greater detail, in order to increase the effectiveness of the game and the 
communication of the story, which may in turn lead to an improved game experience.  

Further studies with additional target groups, various experiences, and more test 
subjects could lead to the creation of guidelines to follow, in order to use elements to 
their full potential when creating environmentally-based, emergent interactive narra-
tives and also to both support the game and guide the user. 
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Abstract. In order to tell stories in different voices for different audi-
ences, interactive story systems require: (1) a semantic representation of
story structure, and (2) the ability to automatically generate story and
dialogue from this semantic representation using some form of Natural
Language Generation (nlg). However, there has been limited research on
methods for linking story structures to narrative descriptions of scenes
and story events. In this paper we present an automatic method for
converting from Scheherazade’s story intention graph, a semantic
representation, to the input required by the personage nlg engine.
Using 36 Aesop Fables distributed in DramaBank, a collection of story
encodings, we train translation rules on one story and then test these
rules by generating text for the remaining 35. The results are measured
in terms of the string similarity metrics Levenshtein Distance and BLEU
score. The results show that we can generate the 35 stories with cor-
rect content: the test set stories on average are close to the output of
the Scheherazade realizer, which was customized to this semantic rep-
resentation. We provide some examples of story variations generated by
personage. In future work, we will experiment with measuring the qual-
ity of the same stories generated in different voices, and with techniques
for making storytelling interactive.

Keywords: Semantic Narrative Representation, Natural Language Gen-
eration, StoryVariation.

1 Introduction

Sharing our experiences by storytelling is a fundamental and prevalent aspect of
human social behavior. A critical aspect of storytelling “in the wild” is that it
is socially interactive and situation dependent. Storytellers dynamically adjust
their narratives to the context and their audience, telling and retelling the same
story in many different ways depending on who the listener is. For example,
storytellers tell richer stories to highly interactive and responsive addressees [1],
and stories told by young adults “play” to the audience, repeatedly telling a
story until a satisfactory peer response is found [2].
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Original Story Scheherazade Personage

A hungry Fox saw some fine
bunches of Grapes hanging
from a vine that was trained
along a high trellis, and did
his best to reach them by
jumping as high as he could
into the air. But it was all in
vain, for they were just out of
reach: so he gave up trying, and
walked away with an air of dig-
nity and unconcern, remarking,
“I thought those Grapes were
ripe, but I see now they are
quite sour.”

Once, a group of grapes was
hanging on a vine and the vine
was hanging on a high trellis.
A hungry fox saw the group of
grapes. The fox jumped in order
to obtain the group of grapes.
The fox didn’t obtain the group
of grapes because he wasn’t able
to reach the group of grapes.
The fox walked away from the
group of grapes with dignity and
with unconcern. The fox said that
he had earlier thought that the
group of grapes was ripe and said
that he now saw it as being sour.

The group of grapes hung on
the vine. The vine hung on the
trellis. The fox saw the group
of grapes. The fox jumped in
order for the fox to obtain the
group of grapes. The fox did
not obtain the group of grapes
because the fox was not able to
reach the group of grapes. The
fox walked away from the group
of grapes with dignity and un-
concern. The fox said the fox
earlier thought the group of
grapes was ripe. The fox said
the fox now saw the group of
grapes was sour.

Fig. 1. “The Fox and the Grapes” Aesop fable with Generated Versions

To have this human capability of telling stories in different voices for differ-
ent audiences, interactive story systems require: (1) a semantic representation
of story structure, and (2) the ability to automatically generate story and dia-
logue from this semantic representation using some form of Natural Language
Generation (nlg). However to date, much of the research on interactive stories
has focused on providing authoring tools based either on simple story trees or on
underlying plan-based representations. In most cases these representations bot-
tom out in hand-crafted descriptive text or hand-crafted dialogue, rather than
connecting to an nlg engine.

Prior research on nlg for story generation has primarily focused on using
planning mechanisms in order to automatically generate story event structure,
with limited work on the problems involved with automatically mapping the
semantic representations of a story and its event and dialogue structure to the
syntactic structures that allow the story to be told in natural language [3–5].
Recent research focuses on generating story dialogue on a turn by turn basis and
scaling up text planners to produce larger text prose [6–9], but has not addressed
the problem of bridging between the semantic representation of story structure
and the nlg engine [5, 7, 6, 10, 11]. An example of this work is the storybook
system [3] which explicitly focused on the ability to generate many versions of
a single story, much in a spirit of our own work. The storybook system could
generate multiple versions of the “Little Red Riding Hood” fairy tale, showing
both syntactic and lexical variation. However, storybook is based on highly
handcrafted mappings from plans to the fuf-surge realizer [12] and is thus
applicable only to the “Little Red Riding Hood” domain.

To our knowledge, the only work that begins to address the semantic-to-
syntactic mapping within the storytelling domain is Elson’s Scheherazade story
annotation tool [13]. Scheherazade allows näıve users to annotate stories with a
rich symbolic representation called a story intention graph. This represen-
tation is robust and linguistically grounded which makes it a good candidate for
a content representation in an nlg pipeline.
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In this paper, we present a working model of reproducing different tellings
of a story from its symbolic representation. In Sec. 2 we explain how we build
on the story intention graph representation provided by Scheherazade [14]
and the previous work on nlg for interactive stories based on extensions to
the personage nlg engine [15, 9]. Sec. 3 presents an automatic method for
converting from Scheherazade’s story intention graph output to the input
required by personage. Using the corpus of semantic sig representations for
36 Aesop Fables that are distributed in DramaBank [14], we train translation
rules on one story and then test these rules by generating 35 other stories in the
collection. Figs. 1 and 8 show two Aesop Fables, with both Scheherazade and
personage generated versions. “The Fox and the Grapes” was the development
story for our work, while “The Lion and the Boar” was part of the test set.
Fig. 9 gives a feel for the retellings that personage is capable to produce once
it is coupled with Scheherazade’s story representation. Sec. 4 demonstrates our
evaluation of the 35 generated stories using the measures of Levenshtein Distance
and BLEU score. Sec. 5 summarizes and discusses our future work, where we
aim to experiment with models for narrator’s and characters’ voices, measures
of retellings’ quality, and with techniques for making story telling interactive.

2 Background

Our work is based on a simple observation: a novel capability for interactive sto-
ries can be developed by bridging two off-the-shelf linguistic tools, Scheherazade
and personage. We integrated these tools in a standard nlg pipeline:

– Content planner that introduces characters and events
– Sentence planner that creates linguistic representations for those events
– Surface realizer that produces text string out of linguistic structures

Scheherazade produces the output we would normally get from a content planner
and personage plays the role of the sentence planner and surface realizer.
We developed an algorithm that creates the semantic linguistic representation
from a conceptual narrative structure provided by Scheherazade and generates
from it using personage. Our algorithm acts as an intermediary producing
a semantic-into-syntactic mapping. The immediate goal for this study was to
regenerate directly from stories annotated with Scheherazade. Our long term
goal is to build on the created infrastructure and turn the intermediary into
a conventional sentence planner, capable of one-to-many semantic-to-syntactic
mappings, i.e. retelling a story in different voices.

We believe that the combination of Scheherazade and personage is a perfect
fit for our long-term goal due to the following aspects of the two systems. First,
Scheherazade representations are already lexically anchored into WordNet and
VerbNet ontologies which allows for lexical variation. Second, personage pro-
vides 67 parameters that make it already capable of generating many pragmatic
and stylistic variations of a single utterance. Below we discuss the functionality
of the two systems in more detail.
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Fig. 2. Part of the Story Intention Graph (sig) for “The Fox and the Grapes”

Scheherazade. Scheherazade is an annotation tool that facilitates the creation
of a rich symbolic representation for narrative texts, using a schemata known as
the story intention graph or sig [13]. An example sig for “The Fox and the
Grapes” development story, reproduced from Elson [14], is shown in Fig. 2. The
annotation process involves sequentially labeling the original story sentences ac-
cording to the sig formalism using Scheherazade’s GUI. The annotators instan-
tiate characters and objects, assign actions and properties to them, and provide
their interpretation of why characters are motivated to take the actions they do.
Scheherazade’s GUI features a built-in generation module in the what-you-see-is-
what-you-mean paradigm (wysiwym) to help näıve users produce correct anno-
tations by letting them check the natural language realization of their encoding as
they annotate [16]). Scheherazade does have a built in surface generation engine,
but it is inflexible with synonyms and syntax, thus why we are interested in utiliz-
ing personage. As a baseline comparison for our method, we use Scheherazade’s
generation engine to evaluate the correctness of personage outputs.

Fig. 3. GUI view of propositional modeling

One of the strengths of
Scheherazade is that it al-
lows users to annotate a
story along several dimen-
sions, starting with the sur-
face form of the story (see
first column in Fig. 2) and
then proceeding to deeper
representations. The first di-
mension (see second column
in Fig. 2) is called the
“timeline layer”, in which
the story facts are encoded
as predicate-argument struc-
tures (propositions) and tem-
porally ordered on a timeline.
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The timeline layer consists of a network of propositional structures, where nodes
correspond to lexical items that are linked by thematic relations. Scheherazade
adapts information about predicate-argument structures from the VerbNet lex-
ical database [17] and uses WordNet [18] as its noun and adjectives taxonomy.
The arcs of the story graph are labeled with discourse relations. Fig. 3 shows
a GUI screenshot of assigning propositional structure to the sentence The fox
jumped in order to obtain the group of grapes. This sentence is encoded as two
nested propositions jump(fox) and obtain(fox, group of grapes). Both ac-
tions (jump and obtain) contain references to the story characters and objects
(fox and grapes) that fill in slots corresponding to semantic roles.

The second dimension (see third column in Fig. 2) is called the “interpretative
layer”; this layer goes beyond summarizing the actions and events that occur,
but attempts to capture story meaning derived from agent-specific plans, goals,
attempts, outcomes and affectual impacts. To date, we only utilize the event
timeline layer of the sig encoding.

Model Parameter Description Example

Shy voice
Softener
hedges

Insert syntactic elements (sort of,
kind of, somewhat, quite, around,
rather, I think that, it seems that,
it seems to me that) to mitigate the
strength of a proposition

‘It seems to me that he was
hungry’

Stuttering Duplicate parts of a content word ‘The vine hung on the tr-
trellis’

Filled
pauses

Insert syntactic elements expressing
hesitancy (I mean, err, mmhm, like,
you know)

‘Err... the fox jumped’

Laid-back voice
Emphasizer
hedges

Insert syntactic elements (really, ba-
sically, actually) to strengthen a
proposition

‘The fox failed to get the group
of grapes, alright?’

ExclamationInsert an exclamation mark ‘The group of grapes hung on
the vine!’

Expletives Insert a swear word ‘The fox was damn hungry’

Fig. 4. Examples of pragmatic marker insertion parameters from personage

Personage. personage is an nlg engine that has the ability to generate a
single utterance in many different voices. Models of narrative style are currently
based on the Big Five personality traits [15], or are learned from film scripts [9].
Each type of model (personality trait or film) specifies a set of language cues,
one of 67 different parameters, whose value varies with the personality or style
to be conveyed. Fig. 4 shows a subset of parameters, which were used in stylistic
models to produce “The Fox and the Grapes” in different voices (see Fig. 9).
Previous work [15] has shown that humans perceive the personality stylistic
models in the way that personage intended.

After selecting a stylistic model for each utterance, personage uses the off-
the-shelf surface realizer RealPro [19]. personage outputs a sentence-plan
tree whose internal representations are deep syntactic structures (DSyntS) that
RealPro expects as input. DSyntS provides a flexible dependency tree repre-
sentation of an utterance which can be altered by the personage parameter
settings. The nodes of the DSynts syntactic trees are labeled with lexemes and
the arcs of the tree are labeled with syntactic relations. The DSyntS formalism
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Fig. 5. DSyntS for a sentence The fox jumped in order to obtain the group of grapes

distinguishes between arguments and modifiers and between different types of ar-
guments (subject, direct and indirect object etc). Lexicalized nodes also contain
a range of grammatical features used in generation. RealPro handles morphol-
ogy, agreement and function words to produce an output string. Fig. 5 shows an
example DSyntS structure for one of the sentences from our development story
“The Fox and the Grapes”. Feature values in bold need to be obtained from the
internal Scheherazade representation.

3 Method

Our method applies a model of syntax to a Scheherazade representation of a
story (a sig encoding), in order to produce a retelling of the story in a different
voice. A prerequisite for producing stylistic variations of a story is an ability to
generate a “correct” retelling of the story. The focus of this study is to verify
that the essence of a story is not distorted as we move from one formal repre-
sentation of the story (sig) to another (DSyntS). We use Scheherazade’s built-in
generator, which was customized to the sig schemata, as a baseline to evaluate
our results. Our data comes from DramaBank, a collection of Scheherazade an-
notated texts ranging from Aesop fables to contemporary nonfiction [14]. Aesop
fables from DramaBank serve as our dataset: one fable (seen in Fig. 1) is used
in development, and then our method is tested by automatically transforming
the 35 other fables to the personage representation. Figs. 1 and 8 show two
Aesop fables, with both Scheherazade and personage generated versions. “The
Fox and the Grapes” was the development story for our work, while “The Lion
and the Boar” was part of the test set. Fig. 6 shows an overview of the method
consisting of the following steps:

1. Use Scheherazade’s built-in generation engine to produce text from the sig
encoding of the fable

2. Manually construct DSyntS corresponding to the text generated in step 1
(follow the right branch in Fig. 6)

3. Derive semantic representation of a fable from the sig encoding using Schehe-
razade API (follow the left branch of Fig. 6)

4. Informed by our understanding of the two formalisms, develop transforma-
tion rules to build DSyntS from semantic representation
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5. Apply rules to the semantic representation derived in step 3
6. Feed automatically produced DSyntS to personage using a neutral nlg

model and compare the output with that of step 1. The metrics we used for
string comparison are discussed in Sec. 4.

Fig. 6. Our Method

The primary technical challenge was developing a general mechanism for con-
verting sig semantic encodings into the DSyntS representation used by per-
sonage’s generation dictionary. This involved enforcing syntactic tree structure
over the chains of propositions. The challenge was partly due to the variety of
ways that VerbNet and WordNet allow nuances of meaning to be expressed.
For example, a sentence the crow was sitting on the branch of the tree has two
alternative encodings depending on what is important about crow’s initial dis-
position: the crow can be sitting as an adjectival modifier, or can be sitting as
a progressive action. There are also gaps in Scheherazade’s coverage of abstract
concepts, which can lead to workarounds on the part of the annotators that are
not easily undone by surface realization (an example is whether later first drank
in Fig. 8, where adjectival modifiers are used to express which of [the characters]
should drink first from the original text).

The transformation of Scheherazade’s semantic representation into syntac-
tic dependency structure is a multi-stage process, illustrated in Fig. 7. First,
a syntactic tree is constructed from the propositional event structure. Element
A in Fig. 7 contains a sentence from the original “The Fox and the Grapes”
fable. We use the Scheherazade API to process the fable text together with its
sig encoding and extract actions associated with each timespan of the timeline
layer. Element B in Fig. 7 shows a schematic representation of the propositional
structures. Each action instantiates a separate tree construction procedure. For
each action, we create a verb instance (see highlighted nodes of element D in
Fig. 7). We use information about the predicate-argument frame that the action
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Fig. 7. Step by step transformation from sig to DSyntS

invokes (see element C in Fig. 7) to map frame constituents into respective lexico-
syntactic classes, for example, characters and objects are mapped into nouns,
properties into adjectives and so on. The lexico-syntactic class aggregates all
of the information that is necessary for generation of a lexico-syntactic unit in
DSyntS (element E in Fig. 7). We define 6 classes corresponding to main parts
of speech: noun, verb, adverb, adjective, functional word. Each class has a list of
properties such as morphology or relation type that are required by the DSyntS
notation for a correct rendering of a category. For example, all classes include a
method that parses frame type in the sig to derive the base lexeme. The meth-
ods to derive grammatical features are class-specific. Each lexico-syntactic unit
refers to the elements that it governs syntactically thus forming a hierarchical
structure. A separate method collects the frame adjuncts as they have a different
internal representation in the sig.

At the second stage, the algorithm traverses the syntactic tree in-order and
creates an XML node for each lexico-syntactic unit. Class properties are then
written to disk, and the resulting file (see element E in Fig. 7) is processed by
the surface realizer to generate text. Fig. 8 shows the “Lion and the Boar” fable
from our test set, with its generated versions.

Although the emphasis of this work is on generating a “correct” retelling of
a story, this infrastructure allows us to alter the story stylistically. Fig. 9 il-
lustrates how we can now piggy-back on the transformations that personage
can make to produce different retellings of the same story. The formal voice
triggered no stylistic parameters of personage. “The Fox and the Grapes” was
generated directly from DSyntS by the surface realizer. Fig. 4 provides exam-
ples of how different parameters played out for the shy and laid-back voices.
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Original Story Scheherazade Personage

On a summer day, when
the great heat induced
a general thirst, a Lion
and a Boar came at the
same moment to a small
well to drink. They fiercely
disputed which of them
should drink first, and were
soon engaged in the ago-
nies of a mortal combat.
On their stopping on a sud-
den to take breath for the
fiercer renewal of the strife,
they saw some Vultures
waiting in the distance to
feast on the one which
should fall first. They at
once made up their quar-
rel, saying: “It is better for
us to make friends, than to
become the food of Crows
or Vultures, as will cer-
tainly happen if we are dis-
abled.”

Once, the air was hot. A boar decided
to drink from a spring, and a lion de-
cided to drink from the spring. The
boar quarrelled about whether later
first drank from the spring, and the
lion quarrelled about whether later
first drank from the spring. The boar
began to attack the lion, and the lion
began to attack the boar. The boar
stopped attacking the lion, and the
lion stopped attacking the boar. The
boar above saw a group of vultures
being seated on some rock, and the
lion above saw the group of vultures
being seated on the rock. The group
of vultures began to plan – if the boar
were to later die, and the lion were
to later die – for the group of vul-
tures to eat. The boar sobered, and
the lion sobered. The boar said to the
lion that – if the lion were to not kill
the boar – the group of vultures would
not eat the boar, and the lion said to
the boar that – if the boar were to
not kill the lion – the group of vul-
tures would not eat the lion. The boar
didn’t kill the lion, and the lion didn’t
kill the boar.

The air was hot. The
lion decided the lion drank
from the spring. The boar
decided the boar drank
from the spring. The boar
quarreled. The lion quar-
reled. The lion attacked the
boar. The boar attacked
the lion. The boar above
saw the group of vultures
was seated on the rock. The
lion above saw the group
of vultures was seated on
the rock. The group of vul-
tures planned the group
of vultures ate. The boar
sobered. The lion sobered.
The boar said the group
of vultures did not eat the
boar to the lion. The lion
said the group of vultures
did not eat the lion to the
boar. The boar did not kill
the lion. The lion did not
kill the boar.

Fig. 8. “The Lion and the Boar” Fable from the test set, with Generated Versions

Personage FORMAL Personage SHY Personage LAID-BACK

The group of grapes hung on
the vine. The vine hung on the
trellis.The fox saw the group
of grapes. The fox jumped in
order to obtain the group of
grapes.The fox didn’t obtain
the group of grapes because
he couldn’t reach the group of
grapes.

Well, the group of grapes hung
on the vine. The vine hung on
the tr-tr-trellis. The fox saw the
group of grapes. It seemed that he
was hungry. Err... the fox jumped
in order to obtain the group of
grapes. The fox didn’t collect the
group of grapes.

Ok, the group of grapes rested
on the vine. The vine hung
on the trellis, didn’t it? The
fox saw the group of grapes.
He damn was hungry. The fox
jumped in order to obtain the
group of grapes, okay? Oh the
fox failed to get the group of
grapes, didn’t obtain it, be-
cause he couldn’t reach the
group of grapes, you see?

Fig. 9. Retellings of “The Fox and the Grapes”

The corresponding renderings of the story demonstrate lexical (grapes hung/grapes
rested), syntactic (didn’t get/failed to get) and stylistic variation.

4 Results

To evaluate the performance of our translation rules we compare the output
generated by personage to that of Scheherazade’s built-in realizer, using two
metrics: BLEU score [20] and Levenshtein distance. BLEU is an established
standard for evaluating the quality of machine translation and summarization
systems. The score between 0 and 1 measures the closeness of two documents by
comparing n-grams, taking word order into account. Levenshtein distance is the
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minimum edit distance between two strings. The objective is to minimize the
total cost of character deletion, insertion, replacement that it takes to transform
one string into another. In our case, we treat each word as a unit and measure
word deletion, insertion, and replacement. We used word stemming as a prepro-
cessing step to reduce the effect of individual word form variations. The results
are shown in Table 1. Scheherazade-Personage compares the output of the
personage generator produced through our automatic translation rules to that
of the Scheherazade generation. Because the rules were created on the develop-
ment set to match the Scheherazade story, we expect these results to provide a
topline for comparison to the test set, shown in the bottom table of Table 1.

Table 1. Mean and Standard Deviation for Levenshtein Distance (Lower is Better),
and BLEU (Higher is Better) on both the DEVELOPMENT and TEST sets

DEVELOPMENT Levenshtein BLEU

Scheherazade-Personage 31 .59

Fable-Scheherazade 80 .04

Fable-Personage 84 .03

TEST Levenshtein Mean (STD) BLEU Mean (STD)

Scheherazade-Personage 72 (40) .32 (.11)

Fable-Scheherazade 116 (41) .06 (.02)

Fable-Personage 108 (31) .03 (.02)

Although our rules were informed by looking at the Scheherazade generation,
Table 1 also includes measures of the distance between the original fable and both
Scheherazade and personage. Fable-Scheherazade and Fable-Personage
compare the original fable to the Scheherazade and to the personage generation
respectively. Note that these results should not be compared to Scheherazade-
Personage since both of these are outputs of an nlg engine. The two-tailed
Student’s t-test was used to compare the two realizers’ mean distance values
to the original fables and determine statistical significance. The difference in
Levenshtein distance between Fable-Scheherazade and Fable-Personage is
not statistically significant (p = 0.08) on both development and test sets. This
indicates that our rules generate a story which is similar to what Scheherazade
generates in terms of closeness to the original. However, Scheherazade shows a
higher BLUE score with the original fables (p < 0.001). We believe that this is
due to the fact that our translation rules assume a simple generation. The rules
did not attempt to express tense, aspect or stative/non-stative complications,
all of which contribute to a lower overlap of n-grams. The assignment of tense
and aspect was an area of particular focus for Scheherazade’s built-in realizer
[21].
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5 Conclusions and Future Work

In this paper we show that: (1) Scheherazade’s sig annotation schemata provides
a rich and robust story representation that can be linked to other generation
engines; (2) we can integrate Scheherazade and personage (two off-the-shelf
tools) for representing and producing narrative, thus bridging the gap between
content and sentence planning in the nlg pipeline; and (3) we have created an
infrastructure which puts us in a position to reproduce a story in different voices
and styles. In this paper, we presented quantitative results using Levenshtein
distance and BLEU score. However, since our long term goal is to generate
different retellings, these metrics will be inappropriate. Here we were primarily
concerned with the correctness of the content of the generators; in future work
we will need to develop new metrics or new ways of measuring the quality of
story retellings. In particular we plan to compare human subjective judgements
of story quality across different retellings.

There are also limitations of this work. First, the personage realizer needs
to extend its generation dictionary in order to deal with irregular forms. The
current system generated incorrect forms such as openned, and wifes. Also we
were not able to make tense distinctions in our generated version, and gener-
ated everything in past simple tense. In addition, we noted problems with the
generation of distinct articles when needed such as a vs. the. There are a special
set of surface realization rules in Scheherazade that are currently missing from
personage that adds cue phrases such as that and once. We aim to address
these problems in future work.

It should be mentioned that despite being domain independent, our method
relies on manual story annotations to provide content for the generation engine.
DramaBank is the result of a collection experiment using trained annotators; as
they became familiar with the tool, the time that the annotators took to encode
each fable (80 to 175 words) as a sig encoding dropped from several hours to
30-45 minutes on average [14]. The notion of achieving the same semantic encod-
ing using automatic methods is still aspirational. While the sig model overlaps
with several lines of work in automatic semantic parsing, as it has aspects of
annotating attribution and private states [22], annotating time [23] and anno-
tating verb frames and semantic roles [24], there is not yet a semantic parser
that can combine these aspects into an integrated encoding, and developing one
falls outside of scope of this work.

In future work, we also aim to do much more detailed studies on the process
of generating the same story in different voices, using the apparatus we present
here. Examples of stylistic story variations presented in this paper come from
modifications of narrator’s voice. In future work, we plan to apply stylistic mod-
els to story characters. An extension to Scheherazade to distinguish direct and
indirect speech in the sig will allow give characters expressive, personality driven
voices. Once a story has been modeled symbolically, we can realize it in multiple
ways, either by different realizers or by the same realizer in different modes.
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Abstract. Unlike linear storytelling, an Emergent Narrative only truly exists at 
run-time and can only be visualized retrospectively. The author is engaged in 
creating a hypothetical narrative space on the basis of individual character 
behaviors, story interventions and likely occurrences. While an Emergent 
Narrative approach allows for a flexible and adaptable run-time rendering of a 
scenario, it also causes considerable strains on the authoring process. If such a 
concept is to prove both tangible and produce qualitative outputs, creative 
writers need to be able to relate to it as a potential mode of expression. In this 
discussion article, we aim to explore theoretical considerations towards 
authoring Emergent Narrative, provide a discussion on the context surrounding 
the authorial process and the structure it should follow. Finally, we introduce 
the concept of Intelligent Narrative Feedback as a necessary core element for an 
efficient authoring process for EN experiences. 

Keywords: Discussion Paper, Emergent Narrative, Authoring, AI, Autonomous 
Agents, Non-Linear storytelling. 

1 Introduction 

Interactive Storytelling (IS) systems are intrinsically complex dynamic mechanisms. 
These systems necessarily require some level of story understanding at run-time and 
tend to rely heavily on sophisticated Artificial Intelligence (AI) in order to inform the 
dramatic decisions they take. While this level of complexity is necessary if one is to 
dynamically manage an unfolding narrative experience, it consequently blurs the lines 
between dramatic and technical authoring. The authoring generally associated with 
low-level AI action-selection mechanisms (ASM) creates a gap between drama-
oriented non-functional authoring and purely functional system-oriented authoring. 
This is a well-known issue faced by most that can be illustrated by the reportedly 
considerable development efforts for both the Façade [1] and Fearnot! [2] applications 
in the mid 00’s. Nearly a decade on and despite significant research in IS authoring 
[3, 4, 5], the balance between technology and craft still represents a hurdle for most. 
More recently, Chris Crawford, for instance, partly attributed the failure of the 
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Storytron storytelling system [6] to its inability to craft a compelling scenario. It is our 
opinion that the generally highly-coupled nature of IS systems makes it difficult to 
clearly define the boundaries between the underlying technology, the authored content 
and the drama value resulting from the end user’s act of co-creation [4, 7].  

This problem is however particularly acute when authoring Emergent Narrative 
(EN) scenarios. The EN approach is quite particular in the sense that it is conceptually 
removed from articulating or sequencing narrative artefacts (e.g. events, staging, 
actions etc.) [8]. As a result, a narrative performance is the product of a real-time 
simulation rather than the orchestrated journey of a user/audience. The EN concept is 
primordially based on the principle that it is easier and more effective to maintain 
narrative coherence via goal-based character decision-making (autonomous agents) 
than to rely on an extensive set of specifically written rules [9]. The point being that 
as a scenario grows in complexity (number of characters, locations, etc.) the rules set 
necessary to maintain narrative coherence disproportionally grows as it is conditioned 
by an exponential number of distinct narrative possibilities.  In essence, the EN 
concept circumvents the issue by lowering context-based decisions to the character 
level, thus dissociating narrative potential outcomes and contextualized information. 
In this context, a character is limited to make decisions based on action availability, a 
condition determined by both the context of the story environment and goal 
activation. In essence, a character cannot, in any case, carry out a decision that is 
contrary to the current narrative setting or its role/personality goals.  

While theoretically sound, it is however practically very difficult to develop a 
scenario for an EN experience. For instance, the complexity issue discussed thus far 
tends to be exacerbated by the fact that character authoring is generally done at a very 
low operational level and requires the author to fully understand the inner workings of 
complex agent goal structures [4, 10]. Furthermore, it is also difficult to manage EN 
authoring due to the relative dissociated structure of the narrative space. An EN 
scenario consists of character agents, story events, personalities, goals and actions. 
These are all developed independently from one another and do not form a whole 
until a simulation is run. Thus, the benefits gained from simulating autonomous and 
independent narrative components at run-time are counter-balanced by a distinct lack 
of visibility and usability at authoring time. The hypothetical and dynamic nature of 
the narrative space also requires a radical re-think of the authoring paradigm as 
authoring EN focuses on the development of a set of individual narrative components 
written so that their hypothetical synergies contribute towards a specific narrative 
experience. This represents a very different proposition than the traditionally accepted 
definitions of narrative authoring processes.  

In this article, we propose to discuss the conceptual boundaries to authoring EN 
with a view to develop a process model through which it can be done more 
intuitively.  In section 2, we first discuss, in-depth, the conceptual roadblocks 
impeding an effective authoring process for EN artefacts and make the case for an 
Intelligent Narrative Feedback (INF) mechanism (Section 3).  Finally, in section 4, we 
outline the dimensions for such a mechanism, propose a conceptual model and 
investigate the practical considerations towards its development. 
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2 Conceptual Considerations towards Authoring Emergent 
Narrative 

Previous work in the field have provided us with relevant considerations, 
classifications and requirements for IS systems. Spierling and Szilas [4] approached 
IS from a structural perspective and proposed for its artefacts to be considered as two 
separate components (story world and runtime engine) which, once combined to user 
interaction form the complete IS experience. Thus identifying the story world 
authoring as the prime authorial effort. Madler and Magerko [11] decomposed the 
authoring process and identified six necessary requirements, in addition to content 
creation, that a good authoring tool should possess: 

•  Generality-The authoring process should (as much as possible) be 
independent of the story world representation and of the runtime 
implementation. 

•  Debugging-As IS systems increase both in size and complexity, we can 
expect an increase in possible problems in both the content and system 
behavior. Poor design or a lack of understanding of the runtime engine 
can result in unexpected agent behavior, redundancy in the storyline, 
dead-ends, and poor pacing or timing. 

•   Usability- The tool should in fact make the process of authoring stories 
easier. This includes issues surrounding learning curves, efficiency and 
stability. 

•   Environment- Stories are written for different interactive environments 
that differ in narrative structure, mechanics and user interaction 
paradigms. 

•  Pacing and Timing- Pacing and timing are crucial components of any 
story.  They help to structure the narrative and bring dramatic 
considerations to the narrative. The tool should allow the author to define 
considerations to this end. 

•   Scope- IS story worlds consist of many elements (characters, dialogue, 
plans, etc.). The authoring tool should preferably cover all these 
elements. 

Swartjes and Theune, still with authoring in mind, proposed an iterative authoring 
approach based on co-creation [12] in which a rough version of the story world 
(representative of the author’s intent) is first created and then further refined through 
successive iterative cycles. Similarly, Kriegel and Aylett investigated co-creation 
through crowd sourcing as a method for IS content generation [13]. Finally Pizza and 
Cavazza [7], focused on the purpose of authoring tools and proposed to classify them 
along two dimensions: Visibility and Generativity. They determined, that current 
authoring tools favour one property over the other, while, ideally an authoring tool 
should grant access to both the generative power of its representation and visibility of 
long-term dependencies between actions to carried out during planning operations.  

While all relevant to this discussion, a number of these considerations, namely: 
debugging, visibility, generality and pacing are particularly problematic when 
discussed in the context of the EN concept.  
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2.1 Dissociated Authoring 

As previously mentioned (see section 1), the EN concept is primordially a bottom-up 
approach to IS and this is reflected in the way scenarios are created and authored. It is 
thus necessary to author characters based on their role within the scenario rather than 
the role they play from a narrative perspective. There is a subtle difference but it 
means that actions/decisions should not be forced on characters but that dramatic 
situations must be engineered in order for these to happen in-line with a character’s 
own set of emotions and motivations [9]. This aspect particularly blurs the boundaries 
between the realities of bottom up authoring and our nurtured experience of top down 
authoring. The risk being that if one does not willingly refrains from doing so, EN 
authoring could amount to something akin to scripting.  This is a difficult issue to 
content with and while its root cause resides in the hypothetical nature of EN (see 
section 3.2), authoring complex interdependencies is not an exercise that comes 
natural to most. The current authoring process for character-based IS such as the EN 
concept primarily consists of authoring narrative components (e.g. characters, agents, 
goals, story events, and user interventions) independently from one another while still 
keeping track of their potential interactions and interdependencies.  For instance, if 
one is to author a specific action for a character, it is essential to take into 
consideration and input its impact on other characters or potential significance for the 
overall narrative (for drama-management purposes) [14, 15]. In the context of the 
authoring process, these inputs need to be incorporated to the task of creating an 
action as otherwise, the set of interdependencies would grow to the point where it 
would be very difficult to consider them all retrospectively. This approach is 
diametrically opposed to the common authorial paradigm of creating direct causal 
relationships between narrative elements towards a determined set of narrative 
structures. In the case of emergent narrative, narrative elements, while carrying 
emotional values, are not created with direct causal relationships in mind (just their 
emotional impact for others) and cannot be referred towards pre-determined narrative 
constructs.  

Practically, EN authoring is essentially dissociated from its potential outcome, a 
direct consequence of the conceptual decision to adopt a bottom-up approach to 
narrative unfolding. This, in turn, raises the issue of authoring hypothetical narrative 
structures where causal relationships are determined by indirect factors (such as 
emotional impact [14]) rather than a direct and more predicable mechanism. The 
current authoring process is akin to the way in which expert systems perform 
knowledge elicitation tasks and offers no direct or indirect feedback as to how a 
scenario development could relate to potential narrative artefacts. Feedback, at this 
stage can only be gathered through simulating the environment and observation.  

Our position is that the lack of qualitative feedback between authoring narrative 
elements and potential outcomes (i.e. visibility of long term dependencies [7, 16] does 
not allow, even at a hypothetical level, to visualize the narrative space being created. 
While conceptually bound to a dissociated form of authoring, it is essential for the 
author to still gather information regarding the likelihood of character goals being 
fulfilled or the potential levels of emergent storylines (see section 3.2) potentially 
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generated by the system. Furthermore, it does not provide feedback as to the 
emotional context in which character actions are or are not being triggered. Going 
back to the points made earlier by Pizza, and Cavazza [7], Madler and Magerko [11], 
it is clear the there are very limited visibility for the author in the context of the EN.  

We have determined, in this section that authorial feedback, in the specific case of 
EN, should relate, in order to be effective, on 1) Providing the author with a clear 
representation of the narrative space (depicting interdependencies) at story-world 
level and 2) Providing the author with a good understanding of the narrative unfolding 
at run-time from the perspective of the characters’ internal motivations and decision 
making. Thus practically exploiting the conceptual nature of bottom-up narrative 
unfolding in order to inform authorial decision-making, thus aligning with the 
iterative approaches proposed by Swartjes et al. [12] and Koenitz [17]. 

2.2 Hypothetical Narrative Space 

We have in the previous section touched upon the common issue of visualizing 
interdependencies at authoring time. In this section, we focus our attention to the 
hypothetical nature of EN at run-time and the discrepancies between authored and 
simulated narrative spaces.  

As previously stated, an EN story only truly exist at run-time and can only be 
visualized retrospectively.  By this, we mean that the diversity or depth of the 
narrative space created by the author is not necessarily representative of the realities 
of run-time simulations. It is often the case, when authoring EN, that certain character 
actions or decisions consistently precede others and thus prevent other potential 
dramatic actions to ever take place. While in-line with the conceptual approach of the 
EN concept, we argue that this specific issue sums up perfectly the intricacies of 
authoring EN scenario. Practically, this means that the author would have to revise 
his/her initial emotional mapping of actions and interdependencies in order to ensure 
that the narrative space’s diversity is actually represented/possible at run-time. This 
again blurs the boundaries between story world authoring and the system’s execution 
of the authorial intent and points us back to our discussion in the previous section on 
the important difference between direct, traceable causal interdependencies and 
indirect causality. The two main practical consequences to this are that 1) Feedback 
has to be based on run-time simulations and is, in its current form, an approximate in 
that it does not represent the whole narrative space spectrum (just what happens in a 
specific simulation) and 2) There are no built-in mechanisms preventing individual 
actions to have unforeseen consequences and lead to potential dead ends. Both of 
these issues are key to efficiently represent (visually) the narrative space at both story 
world level and run-time. The EN approach makes this task a little bit more difficult 
by conceptually advocating for the author to exercise less authorial control at run-time 
than most other IS approaches. Thus effectively dissociating authorial and run-time 
responsibilities.  

There are no current solutions to this problem, although Weallans et al. [15] 
implemented a drama management solution in which EN characters would co-
ordinate their decision-making with regards to a pre-determined user-character 
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emotional trajectory. This, in effect, allowed the author to gain visibility as to whether 
or not a scenario would support a specific experience and to exercise some level of 
authorial control at run-time. It does not, however, provide any level of visibility as to 
how much of the narrative space is represented nor does it give a clear analysis of 
what actions should be taken in order to 1) Fully exploit the narrative space and 2) 
Optimize the way in which an emotional trajectory (akin to authorial intent) could be 
achieved. The EN concept blurs the lines between the role of author, system and user 
and it becomes clear that some mechanism must be engineered in order to better relate 
story world authoring to run-time execution. We argue, in this article, that the search 
for an intuitive authoring mechanism for EN must exercise some level of narrative 
intelligence if it is to succeed. The process of authoring EN must allow the author to 
draw clear conclusions from run-time simulations as to the state of the narrative 
space, the emergence spectrum it offers and the root causes of limitations and dead 
ends within a scenario. We propose to develop a model for INF in which both story 
world and run-time interdependencies are represented and guidance is provided with 
regards to specific user-character experiences and narrative specificities (e.g. genre, 
timing and form).  

3 Towards an Effective Authorial Feedback System  

In this section we propose a feedback classification, consisting of several feedback 
mechanisms (operating on increasing levels of abstraction) and discuss the existing 
conceptual issues that must be addressed if we are to provide authors with an effective 
authorial feedback system towards designing EN scenarios. Finally, we address the 
need for Intelligent Narrative Feedback as a mean of not only designing meaningful 
stories but as an effective mechanism towards expressing specific authorial intent. 

We have previously determined (section 2.1), that authorial feedback, in order to 
be effective, must provide the author with a clear representation of the narrative space 
(i.e. depicting interdependencies) at story-world level and an understanding of the 
potential narrative at run-time from the perspective of the characters’ actions and 
motivations. Within EN, the narrative space is often compared to a surface or 
landscape across which the user may traverse. The user’s journey through the 
narrative landscape is determined by their interactions with characters and the 
environment, with their decisions determining the path they take. The highly 
conceptual nature of this process proves problematic for authors who are accustomed 
to designing narratives in linear progressions of events structured via plots, acts and 
scenes.  

3.1 System Feedback 

EN systems are highly complex software artefacts. They include characters equipped 
with sophisticated Artificial Intelligence algorithms, dynamic story world 
representations, and high level Drama Management concerns. System level feedback 
should serve to increase the usability of the authoring tool, while distancing the author 
from the specific runtime implementation. EN Scenarios may exist as a product of 
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several distinct configuration files (such as XML documents) for characters, goal 
libraries, world information and dialogue. While, an authoring tool may serve to 
abstract the technical complexity of authoring through graphical representation, the 
remaining complexity may still lead to authoring activities that allow for the input of 
erroneous content. We must therefore, include efficient debug mechanisms so as to 
ensure conformity to syntax, correctness and completeness of representation. This is 
the lowest form of feedback and should be performed at the point of authoring prior to 
simulating aspects of the narrative environment in order to prevent erroneous results 
or runtime errors. 

3.2 Structural Feedback 

While the EN approach to IS allows for a greater number of stories and thus, a greater 
variety in the narrative structure, it is unlikely for any singular path to result in a 
dramatically interesting narrative. We must therefore structure our scenario 
description in such a manner as to maximize its potential to produce both meaningful 
and believable narratives. Many IS develop narrative structures from a modular 
perspective based on pre-defined narrative components. The user advances through 
the narrative in stages of interaction. These stages may be represented by events, 
scenes actions or sequences of actions [1, 18].  Completing an event or sequence of 
events allows the story to progress to the next stage. Each possibility must be pre-
defined, with respect to the stages that both precede and follow it. These approaches 
can require an enormous amount of pre-definition for even the simplest scenario [1]. 
However, while lacking in generative capability such methods do allow us as authors, 
to visualize any one of the many paths through the narrative spaces prior to runtime 
with simple plot-graph representation. [18]. 

The EN concept, on the other hand, is conceptually removed from pre-defining 
sequences of narrative artefacts. The resultant narrative structure is the product of a 
real-time simulation as opposed to a pre-defined set of stages through which the 
player may navigate. Thus, we are presented with a number of authorial challenges 
which prevent the author from knowing, with any degree of certainty, the likely 
sequencing of events. 

As with any emergent system, a critical mass of content is required before 
emergent properties can arise. Thus, in terms of EN, it is expected for the author to 
develop a certain level of narrative content before interesting narratives start  
to emerge from the scenario design. It is therefore important to determine a way to 
assess the narrative potential of an EN story-world at authoring time as a matter of 
feedback. This ‘emergent potential’ should be measured not only in quantity but also 
in density (i.e. how well the content serves to promote different paths through the 
narrative space) [10]. Structural feedback should thus determine when a particular EN 
scenario reaches the required critical mass for an EN and whether each particular 
addition (e.g. character, action, goal, etc.) widens or reduces the boundaries of the 
narrative landscape.  

Furthermore, It is possible to author an EN such that a number of dead-ends exist, 
that is, that the narrative reaches a point where no more story development is possible. 
These generally result from a lack of content e.g. a character with a goal whose 
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preconditions for activation can never be achieved. However, achieving ‘emergence 
potential’ does not guarantee a lack of dead ends or that the EN has the potential to 
tell the story the author desires. Thus, we conclude that the main functions of 
structural based feedback should be to detect dead-ends, measure ‘emergence 
potential, and ensure that complete narrative structures can arise from the hypothetical 
narrative space.  

3.3 Experiential Feedback 

While each possible path across the narrative landscape may represents a unique 
story, they do not necessarily represent a unique experience. Weallans et al. [15] 
approach to Distributed Drama Management (DDM) allows EN characters to co-
ordinate their decision-making with regards to a pre-determined user-character 
emotional trajectory. While, this allows the author to gain visibility as to whether or 
not a scenario maps out for a specific experience, this approach, however, is still 
reliant of the intuition of the author to craft a narrative landscape which has at least 
the potential for his/her envisioned path to be realized.  In other words, the author 
must have prior experience regarding how the scenario should be structured in order 
to target a desired emotional trajectory.  

Furthermore, even when a correct trajectory has been designed we cannot 
guarantee it will prove successful under end-user conditions. Every user is different in 
terms of age, gender, preference and experience. Thus, while two user may take the 
same path across the landscape they may have widely different emotional 
experiences.  It is necessary when simulating a virtual user for the user character to 
make different choices so as to explore the wealth of options for the player and 
explore the potential paths through the narrative space. 

Finally, while emotional trajectories allow us to target specific emotional journeys 
they again do not take into consideration the wider narrative experience and it is thus 
possible that widely different stories share the same emotional trajectories.  

3.4 Towards Intelligent Narrative Feedback (INF) 

An EN scenario is a complex dynamic representation, as it grows in complexity 
(number of characters, locations, etc.) it quickly becomes too difficult, if not, 
impossible for authors to visualize the hypothetical narrative space, determine the 
inherent dramatic potential, and then produce a compelling end-user experience. As a 
result, generated scenarios rarely conform to the author’s initial intentions. In order to 
target specifics experiences and realize authorial intent the hypothetical narrative 
space should be represented to authors and support the provision of informed 
recommendations or interventions.  

However, while a great deal of research has been conducted towards narratives and 
dramatic structures [1, 18], we lack a deeper understanding of how to structure meta-
narratives towards different types of end-user experience. We argue, however, that 
role play practitioners already exercise this level of narrative intelligence [20] in the 
design and implementation of Pen and Paper (PnP) and live action role playing games 
(LARP). Storytelling in pen and paper (PnP) and larps shares many aspects with the 
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“Emergent Narrative” hypothesis [9, 19]. In particular, both approaches can be 
expanded upon by inviting the prospect of a drama manager; either in form a human 
storyteller or digital drama management system.  Role-play, as with EN, comprises of 
narrative functions to be distributed between actors in order to drive the story and 
incorporate them in meaningful actions. Both forms of storytelling, therefore result in 
an experience that is at the same time unique, yet difficult to manage, structure or 
enforce. One participant in particular, the Game Master (GM) designs, structures and 
manages the overall plot of the games story [19]. They are required to interpret player 
actions, anticipating and compensating for those action which may skew or disrupt the 
plot. PnP role-play can last for days, years or even decades. The GM is therefore, 
tasked not with simply designing plots but an open-ended experience dynamically 
adapted for participating players. We argue, that they are actively involved in 
managing a hypothetical narrative space in real-time and maintaining an unfolding 
experience towards their intended experience.   

It is likely therefore, that existing PnP role playing games form pure examples of 
EN systems and that their design and specifically, how games masters handle 
character interactions in real-time may inspire the design of more capable INF 
mechanisms. 

4 Proposed Model for Narrative Feedback  

Having examined the theoretical considerations towards authoring EN, we have 
discussed the need for the treatment of EN as an ongoing process as opposed to that 
of complete authored artefact (Section 2), and finally, we have proposed the concept 
of INF as a potential solution to current EN authorial problems (Section 3). The EN 
concept is essentially one of simulation. Thus, we propose to leverage this 
characteristic through a continuous run-time simulation of the story world, and 
provide real-time feedback throughout the authorial process. With this simulative 
approach we can provide the author with informed authorial feedback at the time of 
writing and enable the construction of a compelling experience.  

However, the question remains as to what role the Intelligent Feedback should play 
within the authorial process. In this section, we present a model for narrative feedback 
based on the authorial process for EN. We also further discuss the boundaries of 
narrative feedback and the functions of INF within an iterative approach to EN 
authoring.  

The pre-authoring stage (Fig. 1) is where the author outlines the goals and 
requirements of the narrative that will ultimately influence the decisions made by the 
INF mechanism. This may include elements such as the type of experience being 
targeted (i.e. educational role-play), the time over which the experience is to last, aims 
of the experiences and settings for expected audience preference or prior experience. 
This information allows us to generate a generic template from which the author can 
begin constructing the individual characters and events that will define their specific 
scenario. The authoring stage (Fig. 1) is where the author further defines his/her 
scenario in terms of the characters and individual story components. Authoring 
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individual characters for EN involves defining characters personalities, behaviours 
through goals and actions, as well as emotional and reactionary tendencies to specific 
actions and events. This process aims towards the design of low level character 
actions in terms of pre-conditions, post-conditions and tendencies.  

 

Fig. 1. Proposed Feedback Model for an Emergent Narrative Authoring process 

As the author builds up the scenario, each addition is validated against the system 
requirements of the current run-time environment in terms of validity and 
completeness, with respect to the constraints (i.e. XML Schemas) of the targeted run-
time engine. This system level feedback serves to further abstract the author from the 
specific run-time environment and inform towards structural errors in the story worlds 
data representation. Furthermore, through continual character simulation at this 
authorial level stage we aim to address the structural concerns of redundancy, dead-
ends and emergence potential (Section 3.2). By examining, actions or goals as they 
are added, structural feedback can inform the user whether the conditions for goals 
activation are satisfied and prompt the user to author appropriate actions. While, 
validating the ability to meet the criteria for goal activation can be seen as strictly 
system level activity, it is the problem that some goals can be met, yet do not elicit 
enough emotional reaction to elicit further responses and the story stalls. Thus, it is 
necessary that simulation be carried out to further verify the structural completeness. 

Finally, in order to address the desire for emergence potential, as each element is added 
we must provide the user with data regarding their likely effect on the narrative structure. 
For example, if an action replicates the effects of a pre-existing authored actions but fails 
to expand the boundaries of the narrative space, leading to further possible states it can be 
considered redundant and the author may wish to have it removed.  

The role of the Intelligent Feedback mechanism is twofold 1) To expose the 
hypothetical narrative space to the author and 2) Provide recommendations towards 
the realization of the the pre-process description. As the author constructs the scenario 
it falls on the INF mechanism to make informed suggestions based on these  
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meta-structural considerations. Again, at this evaluation stage (Fig. 1) we provide 
further simulation of EN scenario being constructed by the author. However, while at 
the authoring stage we simulate with respect to individual characters, we now 
simulate the scenario with respect to a virtual user. As each user is potentially unique, 
in both their initial emotional state and reactions to story events, we are required to 
run multiple simulations for a variety of users. This allows us to explore the wealth of 
options for the player and get an idea of the possibilities present within the 
hypothetical narrative space. The author can now view the space in terms of long-
term dependencies and the narrative trajectories that exist between characters and 
with regard to the virtual user. As the user interacts with the narrative representation, 
it falls on the INF to provide informed feedback towards their intended end-user 
experience. INF serves to determine when characters goals and actions work towards 
achieving the authorial intent, what these actions may be and where they should be 
placed to further refine the narrative experience. 

5 Conclusion 

In this discussion paper, we investigated the theoretical context surrounding the EN 
concept in order to develop a better understanding of the issues related to the authorial 
process and proposed, we believe, an appropriate authorial process.  In doing so, we 
explored the theoretical considerations such as narrative visualization, structural 
representation and experiential design. We proposed the importance for the existence 
of efficient feedback mechanisms within the authorial process. Finally, we positioned 
the concept of INF mechanisms as key element towards meaningful authoring of EN 
scenarios and presented a model for its implementation. 

We have touched upon the similarities between the authorial activities performed 
by a Games Master during traditional role-playing games and the goals of INF. We 
greatly suspect that by studying the techniques employed by GMs in traditional role-
playing games, we can identify techniques and strategies employed at both the 
authorial stage and during run-time that can be adapted to serve our INF mechanisms. 

While a number of questions remain towards the application of efficient INF, we 
have established research avenues that may provide those answers and contribute to 
the advancement of EN, specifically towards the authorial process. In this article we 
aimed to position our research so as to establish the basis and potential for INF, 
towards authoring meaningful EN scenarios with consideration towards specific 
authorial intentions. We aim, with future research to paint a clearer theoretical and 
practical picture of INF and how it can be translated into applications for 
entertainment or education. 
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Abstract. Morals play an important role in why storytelling developed,
and help provide stories with structure. We describe a storytelling system
which generates short stories that convey one of six common morals
identified in Aesop’s fables. Morals are represented in terms of patterns of
character emotions that arise during the course of a story. To evaluate the
system’s effectiveness, we compare system-generated stories with human-
authored stories and random event sequences. We find system-generated
stories convey morals significantly better than random.

Keywords: morals, emotion, storytelling, occ theory.

1 Introduction

Storytelling has long been an integral aspect of human culture, particularly as
a mechanism for education and conveying important information [1]. To achieve
this, most traditional stories and fables were imbued with a message or lesson: the
story’s moral. This aspect of storytelling can be leveraged by storytelling systems
as a framework for story structure, paving the way for interactive stories which
adapt to convey appropriate morals based on readers’ choices. Such systems
could have a significant impact in education, particularly for children. Here we
take the first steps towards this goal, by building a storytelling system that
generates stories with morals. To achieve this we need to represent morals. Dyer’s
Thematic Abstraction Units (TAUs) [2] were developed for concepts similar to
morals, but have quite a complex structure. We seek a representation using
simpler constructs, and propose the use of sequences of character emotions.

2 Related Work

There has been considerable work in applying emotions to storytelling systems.
However, this has mostly been for developing character agents [3–5] rather than
the structure or plot of a story. A notable exception is Mexica [6], which uses
emotional links and tensions between characters for plot construction, but it
draws on only two emotions. A relationship between emotions and morals has
similarly been proposed in existing work [7, 8], but again the focus was on
agent design. In our work we use a broad range of emotions for planning story
trajectories, rather than governing agent behaviour.
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3 Moral Storytelling System (MOSS)

Even very simple stories require modelling three elements: action, character and
plot [9]. The Moral Storytelling System (MOSS) consists of three layers: Action,
Emotion and Moral, which correspond to action, character and plot respectively.
It was built using Answer Set Programming (ASP) [10], with each layer imple-
mented declaratively as a logic program. We used the Potassco suite of Answer
Set solving tools [11] to generate solutions. A Perl script converts the output
into a text description of the events, their outcomes and characters’ emotions.

3.1 Action Layer

The Action Layer models the physical aspects of the story world. This includes
characters, properties of the world (fluents), available actions, their effects, and
any restrictions on when actions can be performed, all encoded as ASP rules and
constraints. We distinguish between fluents (properties of the world that can be
true or false) and consequences (outcomes of actions, corresponding to changes
in value of fluents). To demonstrate that our moral rules can be applied across
multiple domains we implemented three distinctly different story worlds.

3.2 Emotion Layer

Of the many emotion theories proposed over the years [12–15] we chose to base
our work on the OCC theory [16], which was designed with computational mod-
elling in mind. Table 1 lists the OCC emotions and their definitions in MOSS.
Our implementation is largely based on Adam, Herzig and Longin’s logical for-
malisation [17], thus we use their terminology to present our definitions:

– Beli(c): Agent i believes consequence c is currently true.
– Expecti(c): Agent i considers consequence c to be probable and does not

believe it is currently true.
– Desi(c): Agent i considers consequence c to be desirable.
– Idli(a): Agent i considers action a to be ideal.

Adam, Herzig and Longin exlcude Love and Hate, which are used in the OCC
theory to define other emotions; our definitions are more faithful to the original
OCC descriptions in this regard. To keep our belief model simple, characters’ de-
sires and ideals do not change as a story progresses, and we assume omniscience.

3.3 Moral Layer

Many morals of varying complexity appear in stories. The morals we investigate
are derived from Aesop’s fables [18], which we categorised by moral in previous
work [19]. In this study we deal with 6 morals: Retribution, Greed, Pride, Real-
istic Expectations, Recklessness and Reward. We developed rules for each moral
in terms of the OCC emotions based on an analysis of the relevant fables. Figure
1 shows the rules for each moral. The time-points are not necessarily consecu-
tive, but in general T1 < T2 < T3. For agent-based emotions, if no target agent
is specified the emotion can be felt towards any agent in the story.



Generating Stories with Morals 219

Table 1. The OCC emotions and how they are defined in MOSS

Emotion Type MOSS Definition

Joyi(c) Event-based Desi(c) and Beli(c)

Distressi(c) Event-based Desi(¬c) and Beli(c)

Hopei(c) Event-based Desi(c) and Expecti(c)

Feari(c) Event-based Desi(¬c) and Expecti(c)

Satisfactioni(c) Event-based Joyi(c) and previously Expecti(c)

FearsConfirmedi(c) Event-based Distressi(c) and previously Expecti(c)

Disappointmenti(c) Event-based Distressi(c) and previously Expecti(¬c)
Reliefi(c) Event-based Joyi(c) and previously Expecti(¬c)
HappyFori,j(c) Event-based Beli(c) and Beli(Desj(c)) and Lovei(j)

Pityi,j(c) Event-based Beli(c) and Beli(Desj(¬c)) and ¬Hatei(j)

Resentmenti,j(c) Event-based Beli(c) and Beli(Desj(c)) and Hatei(j)

Gloatingi,j(c) Event-based Beli(c) and Beli(Desj(¬c)) and Hatei(j)

Admirationi,j(a) Agent-based Idli(a) and j successfully performs a

Reproachi,j(a) Agent-based Idli(¬a) and j performs or attempts a

Pridei(a) Agent-based Idli(a) and i successfully performs a

Shamei(a) Agent-based Idli(¬a) and i performs or attempts a

Lovei(j) Object-based Admirationi,j(a)

Hatei(j) Object-based Reproachi,j(a)

Gratificationi(a, c) Compound Pridei(a) and Joyi(c)

Remorsei(a, c) Compound Shamei(a) and Distressi(c)

Gratitudei,j(a, c) Compound Admirationi,j(a) and Joyi(c)

Angeri,j(a, c) Compound Reproachi,j(a) and Distressi(c)

4 Evaluation

We conducted a survey asking participants to read MOSS stories, decide whether
each has a moral, and if so select that moral from a list. The proportion of stories
classified correctly provides a measure of system performance. The difficulty is
story interpretation is extremely subjective. Even human-authored stories would
not be expected to score perfectly, but can be considered an upper threshold.
Thus our survey incorporates three story types: MOSS stories, human-authored
stories, and event sequences without any of the emotion patterns corresponding
to MOSS morals (we call these random). Authors of the human stories were
instructed to work within the MOSS domains, to ensure a consistent scope for
all stories, and the MOSS text generation script was used to produce the text, so
our results reflect the quality of the story plans rather than the text generation.
We randomly selected 210 stories spread across the domains, story types and
morals; each participant was shown 9 with the option of responding to more.
We expected human-authored stories to perform best, but for MOSS stories to
lie closer to human story performance than random event sequences.

We collected 831 story responses from 78 participants, covering each story an
average of 4.0 times. In aggregate this yields an average of 138.5 responses per
moral. Table 2 presents the data in confusion matrices. Although performance
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Retribution Type 2Time

T2

distress: Agent1
reproach: Agent1
NOT joy: Agent1
        pride: Agent1
        disappointment: Agent1
        distress: Agent2

anger: Agent1 at Agent2
NOT anger: Agent2
       

anger: Agent2 at Agent1

Retribution Type 1

anger: Agent2 at Agent1T1

Greed Type 2Time

T2 distress: Agent1 (about -X)
NOT distress: any other agent

satisfaction: Agent1
shame: Agent1

satisfaction: Agent1
shame: Agent1

Greed Type 1
satisfaction: Agent1 (about X)
shame: Agent1
reproach: Agent2 at Agent1
NOT distress: Agent1

T1

distress: Agent1
reproach: Agent1
NOT joy: Agent1
        distress: any other agent

T3

Realistic ExpectationsTime

T2
distress: Agent (about -X)
reproach: Agent
NOT distress: any other agent

disappointment: Agent
NOT satisfaction: Agent

NOT joy: Agent1
        satisfaction: Agent

Pride

pride: Agent
joy: Agent (about X)T1

Recklessness Type 2Time

T2 fearsconfirmed: Agent
remorse: Agent

fear: Agent

Recklessness Type 1

distress: Agent
satisfaction: Agent
NOT admiration: Agent
         reproach: Agent

T1

Reward Type 2Time

T2

gratitude: Agent1 at Agent2
NOT gratitude: Agent2

joy: Agent1
admiration: Agent1
NOT distress: Agent1
         shame: Agent1
         relief: Agent1
         joy: Agent2

gratitude: Agent2 at Agent1

Reward Type 1

gratitude: Agent2 at Agent1T1

Fig. 1. Rules for morals in terms of the OCC emotions
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Table 2. Confusion matrices for individual morals

HUMAN-AUTHORED STORIES (WITH MORALS)

Retrib Greed Pride Real Exp Reckless Reward NONE RECALL

Retribution 27 2 0 1 4 1 11 58.7%

Greed 16 19 1 1 2 0 6 42.2%

Pride 12 7 11 0 1 1 14 23.9%

Real Exp 5 0 3 6 4 0 27 13.3%

Recklessness 7 2 0 12 9 0 16 19.6%

Reward 4 0 3 1 0 26 10 59.1%

PRECISION 38.0% 63.3% 61.1% 28.6% 45.0% 92.9%

MOSS STORIES (WITH MORALS)

Retrib Greed Pride Real Exp Reckless Reward NONE RECALL

Retribution 24 1 1 0 2 2 16 52.2%

Greed 14 12 0 0 0 1 21 25.0%

Pride 11 5 3 3 0 1 21 6.8%

Real Exp 1 3 1 10 1 0 33 20.4%

Recklessness 5 1 0 9 9 3 20 19.1%

Reward 5 2 1 0 0 27 13 56.3%

PRECISION 40.0% 50.0% 50.0% 45.5% 75.0% 79.4%

RANDOM EVENT SEQUENCES (WITHOUT MORALS)

Retrib Greed Pride Real Exp Reckless Reward NONE RECALL

Retribution 1 2 0 3 1 3 28 2.6%

Greed 0 1 1 0 2 3 33 2.5%

Pride 1 1 3 2 2 6 23 7.9%

Real Exp 1 4 0 3 1 0 26 8.6%

Recklessness 0 1 1 2 1 1 33 2.6%

Reward 1 1 0 1 1 2 32 5.3%

No Filter 6 2 3 3 1 3 31

PRECISION 10.0% 8.3% 37.5% 21.4% 11.1% 11.1%

varies between morals, in most cases the human stories had the best recall and
precision, and random stories the worst. As expected, MOSS stories generally lie
in between, with the exception of Pride (where they perform worse than random)
and Realistic Expectations (where they perform better than human).

5 Conclusion and Future Work

The effectiveness of MOSS stories in conveying morals was comparable to human-
authored stories in the given domains, particularly relative to random event se-
quences. The relatively poor performance of many human stories highlights both
the restricted nature of the domains and the ambiguity inherent in storytelling.
Although further rule refinement is required, we found emotion patterns corre-
sponding to morals were useful for imparting structure to stories. However, there
are several areas for future work. Our emotion model encompasses all the OCC
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emotions, but not the associated intensity variables. Assigning a numeric valence
to emotions would allow more fine-grained control over a story. Data from other
collections of fables could be used to improve the moral rules. Permitting incor-
rect beliefs would let us investigate a broader range of morals, and with richer
story domains we could explore the impact of the domain restrictions.
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Abstract. The concept of character believability is often used in in-
teractive narrative research hypothesis. In this paper we define believ-
ability metrics using perceived believability dimensions and discuss how
they can be accessed. The proposed dimensions are: behavior coherence,
change with experience, awareness, behavior understandability, person-
ality, visual impact, predictability, social and emotional expressiveness.

Keywords: believability, metrics, emotion.

1 Introduction

In the beginning of the 19th century, the english poet Samuel Taylor Coleridge
coined the term suspension of disbelief [3]. The term referred to the mental state
in which the reader of a poetic piece could regard a supernatural, or simply ro-
mantic, character as real, regardless of characteristics out of the ordinary. When
explaining his motivation for Lyrical Ballads [4], Coleridge expresses his desire
to write in “semblance of truth” and to spur the reader’s imagination, clouding
what would, at first glance, and without context, be regarded as unrealistic.

Since Coelridge’s Biographia Literaria, the term has evolved: the concept of
character was generalized to a fictional situation; and the term now encompasses
any art form, and not specifically poetry. One such art form is Animation, that
in the 1930’s saw great technical, and aesthetic progress, in the hands of Walt
Disney Studio artists. Thomas and Johnston would describe the animation prin-
ciples learned by these artists in the seminal The Illusion of Life: Disney An-
imation [19]. In this book, they explain how animated characters can give the
illusion of being alive, of having motivations, of thinking and acting accordingly.
Later on, Lasseter identified the possibility of applying the lessons of traditional
animation to this new area [9].

In the nineties, computer science researchers in the field of autonomous agents
began to analyze how the artistic principles of animated characters could be used
to design believable agents that gave “the illusion of life”. Researchers from Car-
nagie Mellon who were part of the OZ project made a significant thrust in this
direction [2][11][13]. Loyall dissected the definition of believable agent and pro-
posed several requirements, many of them related to models of personality [11].
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By personality he considered “all of the particular details - especially details of
behavior, thought and emotion - that together define the individual” (p. 16).
Ortony [16] proposed a definition for believable agents more centered around
emotion. He considered that there should be consistency in the way agents eval-
uate events, and how this evaluation influences their emotional state. Agent
believability was also analyzed in more specific contexts, such as pedagogical
agents by Lester and Stone [10]. They defined believability as the identification,
from the user or spectator, of an agent’s goals, beliefs and personality.

These definitions of believability provide guidelines to AI designers on how to
design systems that support believable characters. For instance, the interactive
drama Façade [14] combines a structured narrative with simulated autonomous
agents, and uses such guidelines to shape character behavior. Specific imple-
mentations of AI systems focus on different aspects of believability. This makes
it difficult to evaluate the degree to which characters developed in different AI
architectures and behavior models are believable.

This paper presents initial work in defining metrics for evaluating believable
virtual characters in interactive narratives. Specifically, we are interested in an-
alyzing how an audience unfamiliar with the abstract concept of believability
can provide feedback on the believability of characters whose behavior is de-
fined by a computational system. The idea is to tap into their interpretation
of the narrative discourse generated. The ultimate goal is to create metrics to
help researchers assess how a computational system is contributing to the final
believability of characters in interactive narratives.

There have been efforts to measure different notions of believability: in rela-
tion to expectations [12], in the context of story generation [18], connected with
trustworthiness [1], for opponents in a first person shooter [8], through empathy
[17]. Nonetheless, these works to not evaluate a broad notion of believability
considering consistency, emotions, personality, and other elements deemed im-
portant to believability [11][16][10]. .

In this article we will identify dimensions of believability an audience can
report about, describe how to use them to access overall beliveability, discuss
limitations of the methodology, and propose future work.

2 Dimensions of Believability

The ultimate goal of our metrics is to measure perceived character believability.
However, directly asking an audience how believable a character is can be an
ambiguous question. Unless, the audience is familiar with the notion of illusion
of life, the answer will probably not reflect this concept. Hence, we propose a
measure that uses several believability dimensions contributing to the overall
perception of believability. In this way, participants are asked about more objec-
tive aspects of the agent. Here are the believability dimensions that we consider
an audience can self-report about:
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– behavior coherence : according to Ortony [16] coherence is a crucial ele-
ment of believability. An audience will see the character’s behavior, and not
explicitly its internal state, so they can be asked about the coherence of the
first.

– change with experience : the agent’s change is an element referenced in
[11]. In the context of interactive narrative, it can be related to Mckee’s idea
of story event, a significant change in a life value of a character [15]. These
events are essential building blocks of a classical plot arch.

– awareness : agents should show they perceive the world around them. This
dimension can be mapped to Lester and Stone’s situated liveliness [10] as
well as Loyall’s reactive and responsive elements [11].

– behavior understandability : in Ortony’s definition of believability [16], it
is implicit that participants must be able to create a model of an agent’s be-
havior motivations. Furthermore, Bates [2] points out that an agent’s actions
must express what it is thinking about and its emotional state. For situa-
tions in which the thought process is not explicitly shown this last sentence
can be translated to: the agent’s actions must express what the participant
thinks the character is thinking about. But for this to happen, the spectator
must be able to create a model of the character’s thought process. Hence,
the participant must understand the character’s behavior.

– personality : the notion of personality is present in almost all believability
definitions presented. Following Loyall’s definition [11], participants should
be able to identify the agent’s behavior details that define it as an individual,
that make it unique.

– emotional expressiveness : the extent to which the character expresses
its emotions. The concept of emotion is mentioned by Loyall [11] and Ortony
[16].

– social : participants should be able to identify social relationships between
characters [11].

– visual impact : is the amount by which an agent draws our attention, and
was proposed by Lester and Stone as an enhancer of believability [10].

– predictability : Lester and Stone also point out the importance of behav-
ior patterns not being recognizable, specially in the context of long term
interactions. Moreover, when considering variability, Ortony [16] warns for
the harmful effect predictability can have on believability. However, Ortony
also stated that complete lack of predictability may affect behavior coher-
ence, and consequently believability. Thus, both extreme predictability and
extreme unpredictability harm believability.

By having believability measured through factors, measurements can be more
informative as design feedback. For instance, if a graphic agent scores low on
awareness, authors may need to create more looking/staring animations, or pro-
vide better programmatic hooks for those animations.
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3 Quantifying Believability

We want to describe how to assess an audience’s perception of a character’s
believability through dimensions. Since believability is an internal construct to
each individual we believe that the most adequate strategy would be to ask the
audience to self report about their perception. Likert scales are commonly used
in assessing individual subjective perceptions, thus we propose to use them by
having one scale per dimension (except for emotional expressiveness that we
will tackle separately). We now present templates for phrases that a participant
would have to rate in which the < X > field would be replaced by the name
of the character being analyzed. The range boundary values would be labeled
as “totally agreeing” and “totally disagreeing” with the statement. Here are the
templates:

– awareness: < X > perceives the world around him/her.
– behavior understandability: It is easy to understand what < X > is thinking

about.
– personality: < X > has a personality.
– visual impact: < X >’s behavior draws my attention.
– predictability: < X >’s behavior is predictable.
– behavior coherence: < X >’s behavior is coherent.
– change with experience: < X >’s behavior changes according to experience.
– social: < X > interacts socially with other characters.

For emotional expressiveness we would ask participants what emotions they
believe the character was mainly expressing at specific situations. That could
be assessed by having a multiple choice in which each option corresponded to
a basic emotion such as anger or fear [5]. In this case a higher value would
correspond to a higher frequency of correctly identified emotions. By correct we
mean according to what the system was trying to express. These scales were used
in previous work [7] with anecdotal evidence gathered that users understood the
questions.

It is our belief that enhanced perception of the believability dimensions cor-
responds to a greater sense of believability, with the exception of predictability.
The hypothesis that a character controlling system B promotes a higher sense of
believability than a system A would be supported if all the following conditions
are verified:

– No dimension (excluding predictability) is significantly higher (higher agree-
ment) in A than B.

– System B does not have predictability values significantly closer to one of
the rating extremes (totally agree or totally disagree) than A.

– The overall accuracy of character emotion identification is higher than chance
(100%/(numberofexpressions)).

– At least one dimension (excluding predictability) is higher in version B than
version A, or version A has a predictability value significantly closer to one
of the extremes than version B.
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4 Conclusion

In this paper we have argued for systematic believability metrics that support
research hypotheses related to interactive narrative systems. We defined the
following believability dimensions: behavior coherence, change with experience,
awareness, behavior understandability, personality, visual impact, predictability,
social and emotional expressiveness. We described how to measure believabil-
ity using phrase templates related to these dimensions. Finally, we presented a
method for using these measures to support a belivability hypothesis.

A possible critique to our metrics is that the suggested dimensions have a
significant degree of ambiguity to a rating audience. Nonetheless, it should still
be less ambiguous than simply asking an audience to rate characters’ believ-
ability. We believe that this work would serve as a strong basis for refining the
measurements of believability for direct and systematic comparison of narrative
systems.

As future work, we propose to validate the presented metrics. We would
present participants in an experiment with non interactive animated clips of
cartoons that are considered references in believability portrayal (e.g. old Dis-
ney animations, Pixar shorts). Then, ask them to rate these cartoons according
to the above mentioned dimensions. Afterwards, verify if the ratings are accord-
ing to what was expected, that is, dimensions were rated as high in general apart
from predictability that should have medium scale values.

In our work we have focused on a sense of the term believability connected
with observed behaviors and less on internal representation of agents’ mental
model. Nonetheless, the term is used with other senses. One sense is in terms
of creating a believable mental model of agents that is coherent and consistent
with the rules of the virtual environment with respect to the agent’s beliefs,
desires, and intentions. Another sense is in terms of visual believability or realism,
especially regarding graphical representation and facial expressions, and in areas
like robotics with physical believability of robotics rigs. Third is in terms of
believable interactions that take in the context of communication protocols and
languages (including verbal and non-verbal forms of communication) of agents
make the overall interaction with human participants more natural. We suggest
that researchers clearly specify what definition of believability they are using
since each one entails different research goals.

Believability is an inspiring concept that has been around in the computer
science context for a while. It is time to reclaim it as a measurable factor.
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project SIREN (project no: 258453). We would like to thank Michael Mateas for
his comments on believability metrics as a design feedback tool.
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Abstract. Game design is an expensive and time-consuming process.
In this paper we explore the potential of a fully-automatic game design
system that uses the scripts from famous action films to generate inter-
active, text-based, RPGs. We automatically extracted key information
such as dialogues, characters, settings, and events from the movie scripts.
For level design, we applied a TF-IDF clustering algorithm to determine
which scenes could be grouped together as levels. We test a pilot game
based on The Adventures of Indiana Jones, in which the player is pre-
sented with a series of choices in the form of abstract responses as she
guides Indiana Jones to complete his mission successfully. Evaluation of
our scene clustering algorithm indicates a high correlation between auto-
matic and gold-standard clusters, while our preliminary user evaluation
shows that our approach is promising.

1 Introduction

We introduce a pilot system to reduce the heavy authoring burden inherent in
game design and create a novel interactive storytelling experience. Automatic
Game Designer (AGD), takes a script from a famous action-adventure movie,
uses natural language processing (NLP) methods to automatically generate nar-
rative events, and then builds an interactive, text-based game around the adven-
tures of an iconic film character, such as Indiana Jones. Our approach builds on
recent advances in NLP which enable automatic extraction of narrative schema
from free text, including extracting event representations, predicting causal and
temporal relations between events, and resolving co-reference between characters
in a story [1–4]. However, we apply these methodologies to a new domain, game
design, in order to create a different type of interactive story experience, one
that is machine-authored and data-driven, while adhering to the guidelines of
classic narratology and game design theory [5, 6]. This paper provides evidence
that our approach to automatic game design is promising.

2 The Automatic Game Designer

System Overview. Our suite of programs, which we call the automatic game

designer (AGD), includes a document preprocessor, scene extractor, scene
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Fig. 1. General pipeline of the automatic game designer

locator, database creator, and game runner. The components of our game de-
signer correspond to the program pipeline shown in Fig. 1.

Our hypothesis is that movie scripts are a good basis for the design of interac-
tive role-playing games because they offer rich, fully-realized personalities, who
are inspirational to children and teenagers, and with whom movie lovers already
have a strong connection. Moreover, movie scripts provide a useful foundation
for generating game story plots, as they contain detailed information about char-
acters, settings and actions, as well as complete dialogues. They are also written
in a temporally-ordered sequence that can be easily adapted for a game story
timeline. Also, movies scripts can be acquired from the Internet Movie Script
Database (IMSDb1), a freely available online resource. To illustrate our method,
we utilize the movie script The Raiders of the Lost Ark by George Lucas and
Lawrence Kasdan, which we selected for the following reasons. First, the main
hero, Indiana Jones, is a very popular movie character with people of all ages.
Second, we thought that the action of the movie would make for an interesting
game plot. Third, we felt that the adventure genre was most likely to provide a
wide-range of scenarios that would be appealing to young players.

Scene Extraction and Clustering. The preprocessing step removes irrelevant
information from the script (such as html tags, document description, and cam-
era instructions). Then the scene extractor automatically divides the script into
scenes by taking advantage of the existing text formatting. The scene locator
module determines how scenes interrelate: its divides the game story into large,
relatively-independent sections that correspond to different levels in the game
(see Fig. 1). To find cohesiveness between scenes, we performed TF-IDF clus-
tering using the NLP package in RapidMiner, a freely distributed data mining
software package2. When we applied this clustering method to The Raiders of the
Lost Ark, we found that many scenes can be grouped based on the geographic lo-
cation where the events take place. We successfully identified four major sections

1 http://www.imsdb.com/
2 http://http://rapid-i.com//

http://www.imsdb.com/
http://http://rapid-i.com//


Fully-Automatic Interactive Story Design from Film Scripts 231

of the story, corresponding to Peru, China, Egypt, and the Mediterranean island.
These sections then became the levels of The Adventures of Indiana Jones.

Database Creation. The database creator takes the extracted scenes and fur-
ther divides them into dialogues and event blocks that are sequentially processed
into sentences, word tokens, dependency graphs, and coreferences using the Stan-
ford CoreNLP Toolkit3. The Stanford CoreNLP dependency graphs provide rich
information to construct deep representations of events from each sentence [7].
Nodes of the dependency graphs correspond to words that can be identified by
POS tagging, whereas edges correspond to dependency relations such as subject
(nsubj, xsubj, agent, nsubjpass), direct object (dobj), indirect object (iobj), etc4.
We extracted events in the following form predicate(〈subject〉, 〈dobj〉, 〈iobj〉)
from each clause in a sentence. The extracted events were used in the generation
of abstract responses by the game runner. For example, the sentence “Barranca
yells at the fleeing Indians and pulls his pistol out” is processed into two events
yells(Barranca, null, null) and pulls(Barranca, pistol, null). Dialogue blocks are
also processed by the database creator, which extracts a speaker name, sup-
plementary information about the speaker attitude or mood, and utterances.
The extracted events, sentences, utterances, speakers, dialogue blocks, and event
blocks are grouped according to scene and stored in a corresponding database
file.

Game Interface. We designed a web-based interface for AGD so players can
play anywhere, using any operating system or platform, without installing special
software. At the beginning, players presented with the choice of playing the
game as one of three famous movie characters: Indiana Jones, Harry Potter and
Luke Skywalker. If the player selects Indiana Jones, the player is shown a map
of important locations from the film: China, Egypt, Peru, the USA, and the
Mediterranean island. Upon choosing a location, the player is brought to a new
screen containing important background information about the character and
the goals of the game. Pressing continue will bring her to the main interface,
which is comprised of a text panel and three buttons, representing each of the
three options for possible next actions. These options are presented in form of
abstract response, such as talk to another character, look at something, examine
some object or location, or perform some action. Once the player has selected
one of the actions, it will be displayed in its full, unabbreviated form on the
screen. For example, if the player selects talk to Marion, the full utterance will
be written inside the text panel. Once the player has completed her ultimate
mission, AGD displays an end state of game over.

AGD Evaluation. First, we evaluated the division of the movie script into sec-
tions based on geographic location by comparing to a gold standard of manually-
identified scene sections (data not shown). There is a high correlation between
the automatically-derived partitioning of the scenes and the actual scene sec-
tions, with t-value of 1.92 and p-value of 0.055 using Student t-test. For our

3 http://nlp.stanford.edu/software/corenlp.shtml
4 http://nlp.stanford.edu/software/stanford-dependencies.shtml

http://nlp.stanford.edu/software/corenlp.shtml
http://nlp.stanford.edu/software/stanford-dependencies.shtml
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initial evaluation, we surveyed eight people from among the UCSC community.
We asked them to play our game and provide feedback by rating the game, on
a scale of 1 to 5, in response to the following three questions: “Was the game
interesting?”, “Was the story of the game cohesive?”, and “Was the game co-
herent?” On average our playtesters provided positive feedback, with 3.5 ± 0.27
for interestingness, 4.4 ± 0.18 coherence, and 4.5 ± 0.19 cohesiveness.

3 Discussion and Future Work

We have implemented the game designer AGD, a fully-automatic system for
designing interactive, text-based role-playing games from movie scripts. AGD
extracts narrative schema from free text to regenerate stories, in a similar way
to work by [2, 3], who also used deep-structures from existing text, such as pred-
icates, arguments and their co-occurrence statistics, to create a knowledge-base
for the succeeding automatic generation of phrases and sentences. However our
work aims to create interactive stories, rather than generating new narratives.
The novelty of our approach is that we take established ideas from the field of
narrative intelligence research and apply them to game design methodology.

The initial evaluation of our game designer was done on playtesting of The
Adventures of Indiana Jones, generated by AGD. Overall the response by the
playtesters was positive; who found the game interesting and the story both
coherent and cohesive, with an average rating of 3.5 for game interestingness,
4.4 for coherence and 4.5 for cohesiveness. In the future, we want to improve
the game experience by implementing more sophisticated automatic modules
for parsing, co-reference resolution, surface realization, and story and character
development.
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Abstract. In recent times new story formats have appeared along with new me-
dia channels that allow more reach and target a broader pool of authors and  
audiences. This paper investigates the repurposing of a Solari Udine airport 
split-flap display as a new public channel/medium for storytelling. We explored 
the potential of this repurposed display through a high fidelity prototype posi-
tioned in a high density and flow area at the main entrance to a regional univer-
sity. The content displayed consisted of stories by published authors as well as 
passersby. Stories could be sent to the display via Twitter, SMS and Facebook. 
We observed and reported the reactions of the invited authors as well as of the 
public. Through the analysis of the data collected with this study, we aim at ad-
vancing and supporting the design of interactive storytelling installations in 
public spaces. 

Keywords: Digital art, public displays, storytelling installation, Twitter fiction. 

1 Introduction 

Today the proliferation of new media channels is presenting a definite challenge to 
narrative intended as art, and pushing narrative as pure content or experience. Never-
theless the majority of the public, or anyone who comes into contact with a channel 
open for narrative, remains reluctant to share experiences—as they are concerned 
about issues of privacy, craft, and technique. 

Borrowing from narrative theory, the shifts from one narrative genre to another, 
from oral to written, can function for example, as a frame of reference for those times 
when a new technology advances or enters the world of narrative and storytelling. In 
times of transition, where new technologies are appropriated by the public, genres co-
exist, interact, and borrow from each other. New forms of storytelling are being 
created, fused, and reinvented at a tremendous pace. Recent examples include Twit-
ter-, micro-, nano-, or flash-fiction; blogging and microblogging; new serial forms; 
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cell phone novels; books as apps; multimedia books and books for tablet PCs; and  
the rise of new genres like Alt Lit. The sum effect is an ever-increasing array of new 
media, forms, and channels available for us to connect with other storytellers and 
audiences, to share, and to express ourselves in new and innovative ways. 

While storytelling has been open to change, the acceleration and proliferation of 
new formats, genres, and communities, aided by the expansion of digital media, has 
been unprecedented in recent years [18]. Increasingly, today people can share their 
stories with larger and more remote audiences. The ubiquity of mobile portable devic-
es and social networks allows users to share with the general public or to focus on a 
select audience of followers, friends, family, and so on. Social networks and blogs are 
at the heart of this dispersion of stories. 

Twitter, SMS and Facebook seem to retain some of the oral characteristics of sto-
rytelling. They are ephemeral: they are merely passing utterances with no physical 
counterparts. They are digits which can be read, but they do not have any permanence 
beyond the moment that they are posted. Not because they actually disappear, but 
because others will quickly and inevitably replace them as the most recent post or 
update. Stories move rapidly today, the sheer number and constant flow can be hard 
to keep up with.  

In our previous studies [cf. 9] we found that collaborative storytelling, especially 
when relying heavily on user-generated content, is a difficult task for users. We also 
found that the majority of passersby enjoyed a more passive role such as reading the 
stories rather than creating them. Evidence from studies of user-generated content 
patterns in online social networks such as blogs, bookmarking networks and picture 
sharing has found that 20 percent of users contribute 80 percent of the content. The 
“80-20” rule of user contribution in online social networks indicates that a small frac-
tion of users generate most of the content in the network [6]. 

Furthermore, we argued previously how to leverage on ambiguity to engage a pub-
lic audience [cf. 9]. The rich aesthetic and conceptual potential of ambiguity have 
long been exploited in the arts, and more recently in design [4]. By repurposing and 
detaching familiar public displays such as an airport split-flap display we were aiming 
to provoke curiosity and attract users to try and understand why this artifact (ob-
ject/display) was decontextualized and what was its new purpose. 

Before approaching the subject of the paper itself, we should clarify how the term 
“interactivity” is being interpreted and used by the authors in the context of the 
MStoryG installation. As Lister points out, interactivity as defined through large me-
dia studies allows for “a more powerful sense of user engagement in media texts, a 
more independent relation to sources of knowledge, individualized media use, and 
greater user choice”.  In addition, “being interactive signifies the user’s ... ability to 
directly intervene in and change the images and texts that they access. So the audience 
for new media becomes a ‘user’” [13]. The focus here is on the user’s active and 
physical engagement with the text, rather than the power of being able to alter the 
plot, or participate in the story in some way. 

In this paper we focus on a five-week, two-part deployment of MStoryG as a  
semi-public storytelling installation exploring theme-based storytelling on an airport split-
flap display. MStoryG builds on the campfire model, where stories were shared around a 
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particular place or location, and where people would gather expecting stories to be shared, 
or to have a place to share their own stories. We investigate this new channel for storytel-
ling by employing a high fidelity prototype of our physical split-flap airport display. We 
stress the tension between the authoritative and informative use of traditional airport dis-
plays and our attempt at a new “democratic” storytelling art installation. We present our 
methodology in exploring our concept and implications for making improvements to fu-
ture iterations of public displays as storytelling installations. 

2 Related Work 

There is a growing interest in cultural, artistic and entertainment applications of interactive 
technologies in settings such as museums, galleries, and theaters [17]. Over the past few 
decades many artists and researchers have explored public displays. One example is the 
work performed by artist Candy Chang, who invites communities to voice their hopes and 
ideas on shared public canvasses. Her projects range from Post-it size public notes to huge 
community blackboards which entice passersby to fill in the blank space in the sentence: 
“Before I die I want to ______.” [2][14]. These projects present an example of how artists 
can use “low-tech” solutions to create a space and time, but most of all a motive, for the 
audience to participate and to become authors themselves. 

Another example of art using ambiguity to foster curiosity and engagement in its 
audience is the work of American artist Jenny Holzer, who is known for conveying 
thought-provoking, ambiguous messages through repurposed public displays. Holz-
er’s works invites curiosity and presents challenges to authority through the manipula-
tion of familiar public displays and their content. Her Truisms have been broadcast on 
several such displays, including the Spectacolor electronic signboard in Times Square 
(1982) and the Dallas Cowboys Stadium video board (2012). In the exhibition Ter-
minal 5 (2004), Holzer’s messages appeared on an LED departures screen in the dis-
used TWA Flight Center at New York’s JFK1. 

In a previous study we presented work on repurposing an old airport split-flap dis-
play to explore ambiguity and curiosity as tools for overcoming interaction resistance 
[9]. Repurposed airport displays have been used in art installations in museums such 
as MoMA2, and their split-flap modules have been used as individual exhibits3; other 
experiments have explored their particular characteristics, such as the sound they 
produce4. 

3 MStoryG 

MStoryG is a digital art installation employing a donated Solari Udine airport split-
flap display that is intended to be located at a high density and flow public space. The 
                                                           
1 http://en.wikipedia.org/wiki/Terminal_5_(exhibition) 
2 http://www.marcodemutiis.com/flaps 
3
 http://www.moma.org/explore/inside_out/2011/09/30/ 
hacking-the-solari 

4 http://lab-au.com/#/projects/signaltonoise/ 
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large (3.5m by 2m) display is familiar to those who have passed through the regional 
airport, or indeed to anyone who has encountered this type of display in an airport or 
train station. 

The repurposed display is meant to function as a catalyst (on the campfire model) 
or object to tell stories around. MStoryG seeks to foster the act of storytelling and 
facilitate a more intimate connection between storytellers and their audiences, inviting 
curious passersby to become participants as readers or even as storytellers themselves. 

Characteristics inherent to this type of display trigger in some people certain pre-
conditioned responses. For example, the sound of the flaps rotating provides an  
audible cue to people that new or updated information is being presented. 

4 Study 

4.1 Background 

In previous work performed with MStoryG we approached the issues of attracting 
passersby and provoking curiosity in order to motivate interaction, through exploiting 
the ambiguity of repurposing and recontextualizing an airport split-flap display into a 
storytelling digital art installation (using a high fidelity prototype). We found that 
passersby immediately identified the display as “the one from the airport” and were 
curious to understand its purpose at the new location (the regional science park hall). 

We found, moreover, that an installation that relies heavily on user-generated con-
tent, especially collaborative storytelling (in this case using the game “exquisite 
corpse”), faces a significant obstacle: our interviewed users rated creating stories as a 
“high difficulty” activity, and the majority preferred only to consume the stories. We 
also discovered that given an open theme, people’s stories tended to gravitate towards 
the theme of travel, at least until meta-references to actual events took over, as in 
work by Likarish, P. et al [12]. 

4.2 Installation 

Our objectives in deploying this study started with choosing a mixed-use location 
(high traffic flow and waiting area) at the entrance to the main university building, 
and an emphasis on invited authors rather than spontaneous user-generated content. 
At the same time we still wanted to encourage and leave the display open to users, so 
we enabled contributions from passersby via Twitter and, in the second phase of the 
deployment, SMS and Facebook. 

Location and Set-up. The MStoryG study consisted of a five-week, two-part dep-
loyment of the installation at the main entrance of a regional university. This location 
was chosen due to its characteristics of leisure space (a student café), waiting time (a 
perpetual queue for the cashier), and high flow of passersby (students and faculty 
going to and from classes). 
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Fig. 1. Photograph of the main entrance to the university showing the projector (top left), the 
installation signage (bottom left) and the projection of MStoryG displaying a story 

Due to its limited adaptability and the logistics involved in moving an 800kg air-
port display board, a high-fidelity software prototype of the display was created in 
Adobe Flash AS2.0. This prototype, a projection of the airport split-flap display, faci-
litated an easy set up and rapid conceptual explorations.  

The installation employed a Sony 4500 ANSI lumens projector, which was sus-
pended on an overhead platform in the main entrance and projected onto a white wall 
(see figure 1). Steps were taken to shade the projection wall without darkening the 
entranceway itself. The installation was powered by a Mac Mini located on top of the 
projector alongside two JBL desktop speakers which provided the split-flap animation 
sounds. 

Unlike other researchers who have attempted to minimize the attention a display 
attracts while updating content [8] we took the opposite approach, seeking to capture 
the curious glances of passersby at the moment each new story appeared. In its origi-
nal function and context, of course, the airport split-flap display was designed to at-
tract attention to the updating of content, because air travelers needed to pay attention 
to flight information updates. Within the same projection frame, just below the airport 
board, a banner was projected with a simple call to action: “Use Twitter to share a 
story with MStoryG.” Signage was created and distributed across the campus inviting 
people to participate by reading or sharing their own stories on the display located at 
the main entrance. Leaflets designed as airplane origami were circulated with a short 
introduction to the installation and its travel-related theme. A roll up was placed adja-
cent to the projection and was highly visible from the main entrance. 
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4.3 Interaction: Authoring Stories 

The first phase of MStoryG ran for two weeks beginning 12 March. Phase One ended 
during the Easter break. Phase Two ran for three weeks starting 16 April. 

Learning from our previous study (see end of section 4.1), we concluded that the 
theme of travel was something that passersby appreciated and understood. Further-
more, we found that most users preferred to just read or comment on the board, rather 
than submit their own content (story). In the light of these findings, we searched for 
appropriate authors who could provide us with a constant feed of high quality content. 
Given the chosen theme of travel and airport, Mark Yakich and Christopher Schaberg, 
the editors of Airplane Reading, an online magazine of travel-related short fiction and 
nonfiction, seemed like the perfect match to provide content for the installation. The 
pair are experienced in collecting and publishing very short stories through Twitter. 

Our local audience, meanwhile, were provided with three forms of contributing 
their stories: initially through Twitter (phase one) and subsequently also through SMS 
and Facebook (phase two). By following this format of invited authors and passersby 
contribution, we expected to address an issue identified in our previous studies: that 
not everyone wants to be an author and that passersby often prefer a more passive role 
as observers and readers, only occasionally choosing to be active contributors. 

Invited authors and local passersby could create and share stories through their 
own personal devices and Twitter accounts by adding “@MStoryG” to their tweet 
(thus mentioning the MStoryG user account). Contributions were filtered by facilita-
tors in order to avoid any possible offense to the public or the university faculty. Two 
levels of tweets were developed: high rotation tweets, a “best of” collection of exem-
plary tweets from users that were displayed by default whenever there were no new 
contributions available, while single rotation tweets, which included all other vetted 
submissions. Single rotation tweets, once they were filtered for offensive material and 
broad adherence to the travel theme, were “favorited” on Twitter by the MStoryG 
account and placed in a queue to be displayed on the installation. We found that this 
made for a quick (if asynchronous) interaction, whereby a user’s story could be 
shown within a minute if no other story was in the queue and the facilitator was able 
to favor the tweet rapidly. 

Interaction through Facebook, meanwhile, required users to go to the MStoryG 
page and post a story. If the story was travel themed and shorter than 160 characters, a 
facilitator would select it to be added to the queue of stories to be shown at the instal-
lation by favoring the post through the MStoryG Facebook account. 

Interaction through SMS was performed by passerby texting to a local mobile 
number that was running on a Samsung mobile phone (Android OS) with the 
SMSSync application. Messages were received on the phone and then forwarded to a 
web server through SMSSync, where a script would receive the message and tweeting 
it through the MStoryG Twitter account. If an SMS was longer than 140 characters, 
the script would break the SMS into two or more parts, appending a unique ID and 
‘tweeting’ both parts. A facilitator then would favorite the SMS (a tweet from the 
MStoryG Twitter account) for display. 
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The installation would introduce a new story as often as every 2.5 minutes, reflect-
ing the fast pace of foot traffic and the average time people would wait in the cashier 
queue. If no fresh content was added, “best of” stories would rotate every 5 minutes.  

We decided against an on-site user interface in order to minimize social embar-
rassment and increase user interaction by other avenues [1]. We were concerned that 
an on-site interface could wrongly imply that interactions were synchronous, which 
would cause users to wait for their story to appear and possibly become frustrated. 

4.4 Evaluation Protocol 

Evaluating digital art installations using traditional HCI rules and models rather than 
through a more flexible and critical thought process can be ineffectual or even harm-
ful. It has been shown that traditional models tell us very little about the relationship 
resulting from interaction with the installation [5][3]. For this deployment of 
MStoryG we relied on an analytical framework used in our previous studies, which is 
based on Mathew et al and Brignull and Rogers’ work [14][1]. Mathew’s analytical 
framework, like others’ [15], uses the notion of engagement trajectories defined by 
phases, activities or thresholds to evaluate user engagement with public displays. 

A particularity of MStoryG is that it did not offer any traditional adjacent interfac-
es such as touch screens or gesture input interactions, and thus the evaluation of direct 
interaction threshold had to be constrained to semi-structured interviews and ques-
tionnaires. Our evaluation protocol consisted of in-field observations and semi-
structured interviews with passersby. For feedback from the invited authors, a (six 
question) questionnaire was sent out via email at the end of the experiment. 

5 Results and Findings 

The installation was set up and maintained in a way that would minimize the exposure 
of researchers and facilitators within the installation area and thus attempt to minim-
ize any feelings of the installation being an experiment. 

5.1 Phase One 

During the first phase of MStoryG, eight (8) observation sessions of approximately 
one hour each were performed totaling nearly nine (9) hours. Here the researcher 
would evaluate the perception phase shadowing passersby and trying to overhear any 
relevant comments on the installation while monitoring the perception trajectory [1], 
i.e., the number of passersby that entered the peripheral awareness and focal aware-
ness thresholds, and identifying any honey pot effect. Passersby were chosen at  
random to perform a semi-structured interview in order to further understand their 
reactions to the installation and engagement with the concept. 

During Phase One, sixty (60) passersby were approached for a semi-structured in-
terview. Groups were found easier to approach and more open to interviews than  
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individuals. Nine out of ten (90.6%) of the interviewees did not have an active Twitter 
account. The remaining ten percent (9.4%) had a Twitter account, though some were 
not actively using it. 

Forty-six (46) tweets were directed especially at MStoryG, the majority of which 
were from our invited authors. Around eight (8) unique users (passersby) tweeted at 
least once. A small number of tweets from passersby were filtered; mainly “test” or 
“hello” messages. Two users deleted their tweets after their stories were shown on the 
installation while a third user deleted her two tweets after a week. 

Figure 2 displays the most traversed footpaths through the entrance hall. The area 
that afforded the highest identification of focal awareness was the cashier queue, 
shown as the green striped area (FA) in figure 2. This provided the best viewing and 
the required waiting time provided the best conditions to observe the installation and 
read the stories. Here people would engage in conversations about the installation in 
general or about specific stories. Some people took on a “teacher” role and tried to 
explain the concept of the installation to others. No significant honey pot effect was 
observed. The highest interaction peaks were during lunchtime (13:00 to 14:00), most 
likely due to the increased number of passersby and the increased queuing time. 

Initially, the first perception of most passersby was that the installation was a uni-
versity-related communication. Users would first try to understand the purpose of the 
display without reading the roll up or posters, with only a small number actually read-
ing the adjacent information. Some passersby tried to relate MStoryG to other public 
displays or advertisements located near the entrance. 

The majority of feedback for not contributing was either about technical barriers 
(not having Twitter and preferring other social networks or SMS) or anxieties about 
creating a good story, something worth sharing. Some passersby complained about 
the difficulty of reading stories in English. 

 

Fig. 2. Most traversed footpaths augmented with most identified peripheral awareness (PA) and 
focal awareness (FA) regions 
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5.2 Phase Two 

The second phase was comprised of eight (8) observations totaling six (6) hours with 
the majority being in the morning when light conditions were optimal for the projec-
tion. Less emphasis was given to observations of activity thresholds and more to the 
interaction and engagement phases. Here our observer took a more active role in in-
terviewing passersby in order to better understand their perception of the installation, 
interaction modalities and concept engagement. 

Phase Two started after the Easter break and introduced some changes from Phase 
One. Facebook and SMS were integrated in an attempt to offer more familiar interac-
tion modalities to facilitate user sharing. Vinyl signage was added to call more atten-
tion to the projection as well as to provide details of the Facebook account and SMS 
number. 

During eight observations, 59 passersby were approached for a semi-structured  
interview. Passersby were seen to develop a more accurate understanding of the in-
stallation over time, but similar to [16] still a number of passersby did not fully com-
prehend the purpose of the installation. 

None of the passersby interviewed in Phase Two had Twitter accounts. During this 
phase MStoryG received no tweets and no Facebook posts from passersby. Three 
individual SMS messages were received, all of them “test and hello” messages. 

5.3 Feedback from Invited Authors 

All four of our invited authors responded to the six-question email questionnaire. The 
questions asked how they felt about interacting and writing for the medium and con-
text; what was the most rewarding aspect; what did they do with the photos we sent of 
their stories on MStoryG; what content did they think would suit the display; whether 
Twitter felt limiting; and what the ideal location for a future installation with the 
physical display might be. 

Author one (A1) called the installation a “fascinating intersection between technol-
ogy and humanities” and said he enjoyed having the MStoryG website (with the Flash 
prototype) running on his desktop so that he would hear the clicking of the board 
whenever a new story appeared. A1 described the interested reaction of his ten stu-
dent interns and of his colleague, a literary theory expert, who said that the display 
had immense appeal. A1 was accustomed to writing Twitter fiction and called this 
format limit “liberating”. He suggested that returning the (repurposed) airport display 
to its original context would create a stronger context for the stories being shared. 

A2 described MStoryG as an “amazing, live, interactive forum for an original kind 
of writing, an imaginative hybrid that blends the informatics of global air travel with 
poetics, aphorisms, and epigrammatic insights”. He characterized the linguistic econ-
omy demanded by the medium as “thrilling” and “thought provoking”. A2 sent his 
photos of the installation to friends and family, who called MStoryG “a marvelous 
and bizarre experiment”. A2 found MStoryG to be “a great third medium” to add to 
the mix of Twitter and storytelling. 
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A3 and A4 were less familiar with Twitter fiction. Nevertheless they both found 
the most rewarding aspect of their involvement to be the challenge of creating engag-
ing 140-character stories for an unknown audience to read.  A3 shared her photos on 
her writing blog and both shared photos of their stories displayed at the installation on 
their Facebook pages.  

6 Discussion 

Early on and from previous experiments we recognized that passersby would prefer 
reading on the board and enjoying the content displayed. As we discovered through 
our interviews, this was due not only to feelings of social embarrassment, but also to 
not knowing what to share, or how to write a short story, or what level of quality was 
expected, or indeed the purpose of the installation itself. We approached this by pro-
viding users with a familiar source of interaction (their own devices) and allowing 
them to choose either to share or simply observe. If they chose to share, they could do 
so on the spot or at another time and place. Although active contribution was a sec-
ondary concern, we hoped to increase user contribution by lowering feelings of social 
embarrassment caused by standing in front of the installation and typing a story that 
would be immediately visible. Instead we strengthened our findings from the previous 
study: creating content is difficult, especially on the spot or while on the move.  
We value this as an important reconfirmed finding regarding public display and user 
generated content. 

Through our interviews and observations, we found a clear distinction in motiva-
tion and comfort levels between the different types of users of the installation, invited 
authors and casual passersby. While our authors were confident in their ability and 
excited by the challenges offered by the new medium, passersby found it difficult to 
create a meaningful story to share and most preferred not to try, content to remain 
instead as observers and readers.  

MStoryG probably avoided the problem of interaction blindness due to not resem-
bling a television screen [11]. On the other hand most passing users knew from pre-
vious experience that an airport display is an authoritative reference display that does 
not allow external user interaction and that provides important information. People 
make extremely rapid decisions about the value and relevance of large display con-
tent, and content that requires more than a few brief seconds to absorb is likely to be 
dismissed or ignored by passersby [7]. Even after several weeks of deployment some 
passersby still failed to notice the projection, which could have been due to poor light 
conditions at certain hours and to the installation being located above eye-level, thus 
diminishing the effectiveness of attracting glances [7]. 

A person who sees other people interact with an installation is influenced in their 
perception of the importance of a public display or installation in terms of personal 
gain and personal relevance [10]. Our attempt to counter social embarrassment by 
affording remote interaction led to passersby not being able to observe others interact-
ing directly with the installation—i.e., no honey pot effect, the presence of others at-
tracts attention and evokes initial curiosity [1]. 
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6.1 Future Work 

Our results motivate us to continue this line of investigating the potential of public 
displays for storytelling: very short stories (nano-fiction); and inviting a diverse range 
of users, including published authors, to contribute the main body of content while 
leaving the installation open to passersby and allowing them to express themselves 
and create stories. In future we plan to expand the role of users by providing them 
greater control over the airport display elements including character layout, lights, 
other informational flaps and how their story appears (animation). We are aiming for 
the final MStoryG installation deployment with the physical display in its original 
context, i.e. the regional airport, for an even stronger connection to travel-theme sto-
ries as well as the constant flow of first time passersby, but above all to exploit the 
power of the physical artifact, which carries its own aura and charm. Furthermore, we 
will persist in finding new ways to engage passersby in inventive and serendipitous 
ways. Due to the complex setup of Internet access at airports we should locate a kiosk 
near the physical installation for passersby to write a story, which would allow access 
for a broader audience than if we focused on Internet based connections to social 
networks or relied on receiving SMS from foreign numbers. 

7 Conclusions 

Facebook (and other social networks) functions as a virtual public display in the ethe-
real space of the Internet, and in this experiment we have networked social fiction 
through a physically embedded public display. American artist Jenny Holzer imitates 
and through the use of irony and ambiguity ultimately subverts the voice of authority 
that people expect from public displays. Holzer uses her own voice in the form of her 
mock slogans and aphorisms she calls “Truisms” to perform this act of subversion. 

In deploying MStoryG we have also subverted the authoritative/authoritarian na-
ture of the display, but by different means and for a different purpose. We invited four 
authors to contribute creative— as opposed to strictly practical or informative—
content in the form of Twitter stories on the travel theme. At the same time, we also 
opened up the display to the audience, giving them a chance to experience their own 
Warholian “fifteen minutes of fame”, or a chance to try out the “voice of authority”. 

We reconfirmed that passersby have a difficult time creating stories and prefer to read 
them. We concluded, therefore, that in feeding a storytelling installation it is best to rely on 
users who are confident in providing story content while still leaving open the possibility 
of user interaction and contribution to anyone who wishes to participate. 
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Abstract. ’Faceless patrons’ is an installation that documents stories
used by Internet scammers in so called ’overpayment check scams’. Scam-
mers use scripted stories to reach their victims, yet when correspondence
continues story worlds start to evolve. We created a virtual character to
interact with scammers who posed to be art buyers. The installation
presents five of these interactive narratives in form of a series of photos
each coupled with a forged check. By using smartphones or a tablet an
augmented reality layer can be accessed to expose further story elements.

Keywords: Unsolicited electronic mail, scambaiting, Computer medi-
ated communication.

1 Introduction

Scamming is a global phenomenon and victims can be found everywhere with
no difference in gender, age or race. To persuade the victim into paying money
upfront, the scammers create story worlds with ’get rich quickly’ schemes that
seem ’too good to be true’. The scammers draw on emotions like greed, empathy
or love. The different narratives are situated in the grey area between reality
and fiction [3]. Story worlds can get very detailed and involve several characters
and are often related to real life. We wanted to take a closer look on these ’419-
fiction’ cybercrime stories, ’419’ relating to the criminal code in Nigerian law that
deals with fraud. These stories reflects the dystopian side of computer mediated
communication where the Internet enables a world of false representations, abuse
of trust, humiliation and desperation for opportunities. The ’Faceless patrons’
installation has been described earlier in a poster paper [5], in this paper we
therefore focus on the narratives that lead to the creation of the installation.

2 How the Scam Works

We want to take a closer look to the overpayment check scam, that is still largely
used although digital payment methods are a common practice. In this type of
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Fig. 1. Overpayment check scam lifecycle

scam a scammer shows interest in a product offered online by contacting the
auctioneer. Once the deal is closed the scammer sends a forged check to the
victim, often involving another victim as a ’money mule’. The mule acts as a
’transaction processor’ who is duped to accept fake cheques or stolen money
and forwards it to the scammer. The check is issued for far more money than
agreed and the scammer convinces the victim to immediately cash the check and
after deducting the costs of the product wire the rest of the money back. The
scammers are using a loophole that the check transfer system affords. Normally
wire transfers are done within a couple of minutes, whereas it can take up to
several days for the bank to refuse to honor the check with the result that the
victim loses money and additionally can be charged for money laundering [4].

3 Interactive Storytelling with the Scammer

In the following paragraphs we highlight some parts of the correspondence with
the scammers that we see as interactive storytelling. The story takes the form
of e-mail correspondence where two characters are involved; one art patron cre-
ated by the scammers and our fictional artist ’Anna Masquer’. The scammers
posed identity is often based on either identity theft or a confusing mix of several
existing individuals, giving them the opportunity to remain faceless and anony-
mous. While we were aware of the fact that we are dealing with scammers, we
use a fictional character and narration to investigate how the scammers react to
various turns in the plot. Our character ’Anna Masquer’ represents an average
contemporary artist in her late 30s. Her story is backed up by a virtual identity
presenting herself and her artwork on a Wordpress blog and a Flickr channel
[1]. When a prospective customer gets in touch with her, she responses that
the photo series ’Faceless’ is currently presented in a gallery in Vienna, Austria.
Anna acts surprised when she is contacted by an international patron, but sees
an opportunity to sell her art. The scammers that pose as wealthy art buyers
wants to pay by check and have the artwork series shipped to them. Anna wants
to sell her photo series and accepts the check payment. In the beginning the
correspondence is quite generic both parts expressing their interest in the deal.
The crucial point for the scammer is to convince the artist why the payment can
only be delivered in the form of a check-payment.
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Freiermuth’s rhetorical moves analysis reports that in 92.31% of scam-emails
a background narrative is told to justify the claims being made [2]. In our ex-
ample, a wealthy person interested in the arts wants to buy an artwork. Since
he is busy with his professional job, he demands to pay by check. In an email
sent to ’Anna Masquer’, the patron ’Mac Nuel’ states:
”I can only prepay the total amount of this gift product by cheque payment only.
This is as a result of my deployment to the gulf of Mexico since we are presently
engaged in a Deep-water project at our offshore location hence I am presently
not in the UK and cannot make a bank transference from this location offshore”.

The check is a physical evidence that can be tracked if the scammer is sending
the letter from a different country than where his virtual character is situated,
he needs to get creative to present a credible storyline. In the following snippet
of an email, the patron ’Joshua Daniels’ explains that an associate of him will
actually do the payment. By introducing a new character only known as ’asso-
ciate’, the scammer disconnects the physical evidence from his virtually created
profile.
”I am very glad to read from you, i am really interested and i stay in Scotland. I
am okay with your asking price So i have an associate of me who is owning me
the sum of 9000euro I will ask him to issue you a check”.

When the victim believes the narrative and agrees to receive a check as our
character Anna did, the offer gets more detailed. The art buyer ’Michael Silver-
berg’ justifies an overpayment to cover the shipping costs and to compensate the
sellers extra efforts:
”I’m sending you an overdraft which will include my shippers fees as well. [...]
So, once you’ve received and cashed the check, deduct your funds and PLEASE
help me send the remaining funds to him (shipper). I’ll forward his contact de-
tails to you once you’ve received the payment”.

Tensions between the characters start to emerge when the check arrives. The
scammers character starts to put pressure on our victim to receive the advance
payment before the check bounces and the plot is revealed. Our character Anna
who is a victim in disguise aims to linger and keep the correspondence up as
long as possible without transferring money back to the scammer. The situ-
ation looses its tension when the scammer realizes that the check cannot be
cashed and to send another check or to provide a different payment method. In
all times, the scammers stopped contacting us. Once the checks were received,
we reported them to law enforcement. This was done through the scambaiter
community, where a group specializes in reporting fraudulent bank account ac-
tivities. For the scambaiters, a fake check is considered a ’trophy’ [6], a physical
representation of the scam attempt that can be used to document and inform
ongoing criminal activities to bank officials, who monitor account transactions,
freeze accounts and inform local law enforcement.
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4 The Augmented Installation

The installation setup consists of five photo-frames hanging on a wall. Each frame
connects to a correspondence with a scammer and holds a photograph and a fake
check that was received as an advance payment for Anna Masquers’ photos. By
using a smartphone or a tablet the visitor can scan each photograph via a third
party AR-Browser. Each physical photograph is then overlaid with an AR layer
containing a video compilation of images. These images are the result of an online
search in an attempt to confirm or invalidate the authenticity of the scammer’s
character and his online representations. This search result tries to give a face
to the faceless scammer, yet fails while the posed art buyer can be anyone or no
one of the persons found within the search. Additionally to the images the video
contains a voiceover narrating parts of the email correspondence. Due to the
similar scripts of the scam only snippets of each correspondence are presented in
the artwork. This still enables the visitor to follow the whole narrative path of the
’overpayment check scam’ scheme. The installation functions as a documentation
of the scam scheme and represents part of the interactive storytelling process
that we experienced with the scammers.

5 Conclusions and Future Work

’Faceless patrons’ is an art project that uncovers story scripts that scammers use
in ’overpayment check scams’. By accessing an augmented reality layer, people
can listen to parts of the correspondence and see results of an online search
that tries to give a face to the scammers’ characters. Understanding the story
structures of the scam scheme enables us to efficiently gather overpayment checks
and report them to law enforcement. The artwork is part of an ongoing research
on 419-fiction, testing various scambaiting methods to point out its info activist
potential. In our future work we want to combine ethical scambaiting methods
with interactive narration as media competence trainings.
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Abstract. In my demonstration I will show a document film Minun 
Helsinkini/My Helsinki/Wa Magaaleydi Helsinki made by young men with 
Somali background.  The film is one of the productions produced during my 
multidisciplinary research project A Finn, a Foreigner or a Transnational Hip-
hopper? Participatory Art-Based Research on the Identification Negotiations 
and Belonging of the Second Generation Finnish Immigrant Youth in Helsinki, 
Finland. My research project deals with themes of cultural in-between spaces 
and issues of multiculturalism that I have also approached in my previous 
research. Methodologically I am interested in applying experimental postures 
and perspectives in the research context. I think that art based, narrative and 
performative methods can be used to advance understanding of the interplay 
between diverse contemporary social and aesthetic realities, and can also be 
seen as a way of building bridges between artistic and scientific approaches in 
academic contexts. 

Keywords: art and media based research, performativity, visual approaches, 
video as a participatory tool, multidisciplinary, youth work. 

1 Background 

In this demonstration I concentrate on the workshops conducted with a group of 
Somali youth and photographer Sami Sallinen in Youth’s Multicultural Living Room 
run by the Youth Centre of the City of Helsinki, and especially on the video document 
created during the workshops. We have also organized, together with a team of 
participating youngsters, several exhibitions and made a radio program and a book.  

In this way the research participants have been part of a multi-level theory and 
methodology development of intervention approaches that community researchers 
across multiple fields embed in their studies [13, 16, 19, 22]. In this particular film 
Finnish Somali youth discuss their experiences in Finland and in Helsinki using 
different types of styles and approaches. Participating youth had photo and video 
cameras and they decided themselves what they wanted to shoot and present. In the 
film they for example interview each other and other youth, discussing on issues like 
racism, nation, ethnic identities, military service and youth cultures. They also speak 
about their childhood memories, relations to public spheres and their future horizons. 



250 H. Oikarinen-Jabai 

2 Methodology 

Participatory action research includes the subjects of research as co-creators of the 
research. It encourages polyvocality and increase participation in producing 
knowledge as well as action. Visual, audio, audiovisual and literature productions 
created together with the participants provide sites for them to tell their narratives and 
facilitate sensuous knowledge and understanding of the density of social 
identifications [13]. Divya Tolia-Kelly [20, p. 132] claims that making perspectives 
substantial in visual forms entails a possibility for coming up with unexpected 
grammars and vocabularies that can be inexpressible in other contexts. I think that in 
the film – and other productions created with youth this becomes understandable.  

In my research I find Avtar Brah’s [3] analysis of diaspora spaces and Bill 
Ashcroft’s [1] concepts of interpolation and horizon useful for my research. In the 
film becomes obvious that even if diaspora involves an aspect of separation and 
dislocation, diasporas are also the sites of new beginnings [3, p.193]. The multi-
locationality across cultural geographical and psychic boundaries and possibilities are 
differently experienced and mediated within each generation and gender [3, p. 194].  

I think that audio visual methods give the participants tools to be co-researchers. 
They become main actors of the research when they take part in the productions that 
emerge from the project. In our project these productions are created in a way that 
will interest the wider public, not only academics and authorities. This helps in 
creating discourses between “majority” and minorities [16].  

The landscape created in the context of participatory art based research reveals 
many kinds of practices of differentiation. When embodied and expressed by visual 
and textual narratives, these discourses open the ‘potential space’ in-between 
objective and subjective reality experienced by the participant [15, 21]. This also 
lends support to considerations of citizenship from new perspectives [10].  

Jon Prosser and Andrew Loxley [18] argue greater understanding of individual 
lives and group culture is possible through close reading of videos. Children and 
youth are able to access physical and mental territory not available to adults and, 
consequently, to act as fellow researchers. The images represented in the research 
functioning as a phenomenological centering of the participants lived experience.  

Maggie O’Neill claims that participatory approaches are useful when dealing with 
transnational and diasporic experiences, because they involve praxis as purposeful 
knowledge, which tells us, in a relational and phenomenological sense, something 
about what it is to feel ‘at home’ and have ‘a sense of belonging’. These approaches 
allow us to include creative methods in the study such as subjects producing artistic 
work or visual/poetic material [14, see also 16]. According to Laura Chernaik 
contemporary society should be analyzed through material semiotic practices, by 
performing and in practice. In this way we could examine and find connections 
between techno science, transnationalism, ‘race’, gender and sexuality [5, p. 91; cf. 7, 
p. 68]. Donna Haraway asks for new kinds of epistemological stand points and 
localized texts, so that we researches could detach ourselves from the beliefs and 
normative expectations that are deeply rooted in scientific thinking.   
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3 Results and Future Perspectives 

It seems that the youngsters who participated in the project are at least as familiar 
with the locations on borders as with (their) potential homes in different countries and 
cultural spheres. The transnational spaces, to which they concretely belong through 
the kinship relations and the diasporic community, make it possible for them to share 
a kind of  ”horizontal citizenship” and an experience of home reaching over different 
continents [1, p. 86; 10]. They are used to negotiating in-between different cultures, 
languages and value systems. “One is like James Bond, playing a role in a cover 
story,” one participant remarked about his placement in-between cultures. An outsider 
position gives a standpoint to examine the structures of Finnish society and its 
connections to global value mappings. [2, p. 55; 12, p. 112].  

Brah [3, p. 193] talks about homing desire, which is not the same thing as desire 
for a ‘homeland’. The young people who participated in making the document, 
created their own places and followed their desire ‘to feel at home’ as they produced 
their visual and audio-visual narratives. When they looked through the lens, they 
could make their own research and open up for themselves and for spectator spaces 
where it was possible to deal with difference in alternative ways as well as to build 
bridges across difference [20, p. 132].  

The youth are aware about the fact that visibility does not necessarily mean re-
representation [17, p. 6]. Anyhow the youth re-structured and re-represented familiar 
images connected to ‘race’ and ethnicity. They also performed personal experiences 
of self that opened new routes to in-between landscapes. For example, in his ‘identity 
collection’ one participant played with both the black male images – so unavoidable 
on the streets of Helsinki - and with his personal narratives.   

Although the youth don’t know the postcolonial academic vernacular they give 
smart descriptions of the phenomena also discussed in the theory. I agree with Minh-
ha [9, p. 83)] that audio work can let the voice find its own way, powerful in its 
vulnerability and magical in its simplicity. Moreover, the electronic communications 
media has made it possible for sub-cultural groups to intervene in the contradictions 
generated by modernity, and to democratize everyday and political culture [4, p. 265].  

In our project, to be able to present their productions in public spaces has been 
important for the participants. Their work and perspectives have been socially and 
culturally recognized [20, p. 134]. Practical projects conducted by people with 
immigrant backgrounds open ‘dialogic spaces’ that may help in creating a cultural 
imaginary and furthering an understanding of processes of belongings [13].  

The youth with immigrant background are ground breakers who take part in 
deconstructing and restructuring the surrounding culture and existing ethnic relations. 
Because they feel at home in in-between spaces where locality and possibility merge, 
they have qualifications for being cultural mediators [1, p. 182–189; 11] As 
specialists in matters with specific phenomena and images which are not openly 
discussed and dealt with in Finnish society, these youngsters are able to recognize and 
transgress rigid conceptual borders and national images, and eventually transform 
such notions and attitudes into brand new ways of thinking.   
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Abstract. With the ’Re: Dakar Arts Festival’ project we present an
alternative way to raise awareness about online advance-fee fraud scams,
by exploring the extent to which concepts of transmedia storytelling
are adaptable in representing a scambait - the practice of scamming a
scammer. By investigating practices of scammers we can question the
trust that is put into online representations. Yet, what happens when
transmedia concepts are adapted to documentation material and blended
with fictional characters? With the help of an example, we illustrate how
a documented scambait evolved into a transmedia story, unfolding over
several media channels.

Keywords: Transmedia Storytelling, Online representations, 419 scam.

1 Introduction

Boosted by Internet technologies, scammers increasingly seek out to reach vic-
tims through fraudulent online representations and mass e-mails. We all receive
proposals, either in our inbox or spam filter, that in fact are attempts to scam a
victim. Most of us delete the spams and have a critical eye for offers seemingly
’too good to be true’, yet scamming is a big industry that many victims fall
for [2]. Scams come in various forms, some quite unbelievable, others smartly
entwined in our daily practices. If we take a closer look into our spam filters, a
number of scam stories reveal to be quite creative and intriguing story worlds.
The ’Re: Dakar Arts Festival’ project documents the practice of scammers, who
announce an online open call for a fake art festival in Dakar, Senegal. We re-
ceived the call for the first time in 2010 and a first version of the artwork was
presented in 2011. At an early stage we recognized that the project as well as the
scam would evolve over time. This poster paper summarizes some key aspects of
the artwork and how it changed since its first version functioning as an addition
to the paper that was published in connection with the launch of the artwork
[5]. The festival is just a lead story for advance-fee fraud and victims are lured
into wiring money for reservations, transportation costs, commissions or other
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service charges without knowing that the festival does not exist. ’Re: Dakar Arts
Festival’ consists of two parts, an interactive installation and online in form of
websites and on various social media channels.

2 Challenges and Design Choices

The main challenge of the project is to retell a documentation of a scam in
an interesting way such that it invites various levels of involvement from the
audience. The mix of real life and fictional elements in the story world also leads
to interesting discussions on design ethics.

2.1 Interactive Installation

The suitcase consists of various elements: video trailer introducing the story,
an interactive audio-timeline reproducing selected parts of the email correspon-
dence, various printed documents taken out of the email correspondence with the
scammers, including: invitations, money transfer forms, hotel and flight reser-
vations, a map of Dakar with important locations combined with a fact sheet
about Senegal and Heidis art postcards and Peters business cards that visitors
can collect and use as entrance points to further investigate the story online.

In the case of ’Re: Dakar Arts Festival’, when the story unfolds over the various
channels in a non-linear fashion and with several possible entrance points, it is
not possible to introduce elements chronologically, though each channel like a
blog or each mode like the audio timeline in the suitcase can have a linear time
perspective. Thus when designing the story, we emphasized on Jenkins’ idea of
’Spreadability vs. Drillability’ [3], meaning that viewers should be able to scan
the story, decide if it is interesting for them, as well as drill or dig deeper into it
when the story captures their imagination.

The story in the suitcase is open ended; it partly continues online and partly
overlaps. The online stories take a more personal point of view by reflecting
more on reactions and feelings that Heidi, Peter and Toni have in relation to the
correspondence with the scammers instead of repeating it.

2.2 Online

The story unfolds online through a number of social media platforms. The
canonic narrations that transmedia storytelling affords can be used to give
insight into various perspectives of the same issue. The website dakarartsfes-
tival.net facilitates the audience in the process of assembling the puzzle, by
presenting the characters of the story and leading visitors to investigate their
social media profiles. All the fragments of the online story assemble into the sec-
ond main entrance point of the story. This takes place when a potential victim
receives an email from the scammers and uses online search engines to find more
about the festival. The presented search hits include the characters social media
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profiles and the dakarartsfestival.net site, subsequently making the online search
a main entrance point to the story.

Many artists who received the email invitation and searched online for the
festival came across the websites. The responses were very different; some in-
terested artists wrote an email to us and the scammers asking about the actual
date of the opening reception, since there were divergent dates on our website
and the ongoing open calls that the scammers were sending out. Others tried
to warn our galerist ’Peter Irrthum’ not to cooperate with the festival, since
there exists a group on Facebook warning about the festival being an art scam.
Several websites like embassies in Dakar or the Dak’art Biennale [1] published
alert messages about the scam format linking to our website for further details,
helping us to inform about the fake art festival and introduce the story to a
broader audience.

2.3 Scam the Scammer Kit

The Scam the Scammer kit is an extension of the ’Re: Dakar Arts Festival’ story
for those in the audience willing to become actively involved. This continues
the documentation of the the ’Dakar Arts Festival’ scammers’ practices. By
introducing the ethical guidelines in the kit we want the users to question their
motives and methods of scambaiting before entering scambaiting communities.
The kit can be seen as a facilitative tool for a potential activist, who is working
to raise awareness about cyber crimes. In the scope of the project the kit was
conceptualized.

We continued to work on the kit and developed it further into a ’419-fiction
toolkit’ and a series of workshops. The workshops give a theoretical and prac-
tical introduction to interactive narratives in 419-fictional environments where
participants can take the first steps of creating their fictional characters and
infiltrating a scammers story-world to observe and interrupt their workflow.

3 Further Developments

In 2011 the ’Re: Dakar Arts Festival’ art project was created as a response to the
circulating scam. Since then we had several opportunities to present our work
in different setups and implement the feedback from the visitors. As a result of
overlapping exhibitions at different festivals, we created a second version of the
suitcase and accordingly made improvements in both versions. We added QR-
tags to the map in the suitcase presenting video footage of various sites in Dakar,
providing more background information about the city and its inhabitants. We
created posters showing the ’anatomy diagram of the scam’ giving an instant
overview of the content that could be further explored in the installation. This
extension of the installation works as a preamble transferring the visitor to the
world of cybercrime. Over the time the scam method also evolved and it is still
possible to find open calls for the fake art festival:

DAKAR International Festival of Visual Art (I.C.V ARTS) took place at
the Daniel Sorano center. Dakar Visual art will happen all year round in Dakar
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for four weeks every year from September 2013. I.C.V.ARTS DAKAR-2013, the
International Festival of Visual Arts, under the aegis of the Ministry of Culture
of the Republic of Senegal, is an international art event dedicated to visual arts
and bringing together various events around, African artists and professionals
of contemporary art from all continents. [...] For more information for your
participation [...] write Mr. Sow at festival arts@yahoo.fr.

In 2010 we observed a slightly different open call published by the scammers;
the name was changed to ’DAKAR International Festival of Visual Art (I.C.V
ARTS)’. An addition to the open call is the reference to the ’Daniel Sorano’
center as an exhibition venue, this adds credibility to the storyline. The main
contact person is ’Mr. Sow’ instead of ’Mariama Sy’. After contacting him to
get more informations about the festival, he replied and portrayed himself as a
sculptor who lived for several years abroad and returned back to Senegal to help
the development of the local art scene. He also referred to his website ousmane-
sow.com. When contacting ’Ousmane Sow’ over his website [4], he refuses to be
involved in the organization of the festival. It became clear to us that he became
a victim of identity theft and that the scammers use his name and credibility to
lure other victims to fall for the scam.

4 Conclusions

While corresponding with the scammers we figured out that the online repre-
sentations for our virtual characters highly increased their trustworthiness and
therefore gave us more possibilities to investigate and document the scammers’
practices. Concepts of transmedia storytelling were used to unfold multi layered
stories providing a method to spread details of the story over various channels.
Both entrance points - the installation and the story online - arose awareness
about the scam and therefore the ’Re: Dakar Arts Festival’ project meet its pur-
pose of documenting a scam. Side by side the scam evolves as well showing the
importance of documentation-oriented scambaiting. Our experience with this
project also motivated us to further develop the ’scam the scammer kit’ and test
its potentials in a series of workshops.
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Abstract. In this paper, we propose a semantic framework for narrative-
based access to digital media repositories in the field of cultural heritage.
Narrative relations are employed as paths the user can follow to explore
a media repository, thus providing a powerful conceptual tool for the
description and navigation of resources.
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1 Background and Motivations

When dealing with large and diverse online collections, users need more effective
conceptual frameworks to abstract from the complexity of cultural resources. For
example, concerning digital imagery, [1] claim that an abstraction layer is needed
in the presentation of online archives, since a single investigation may involve
different types of artefacts and different realms, such as history, art, archeology,
etc. Narrative, in particular, is a powerful metaphor for the exploration of cul-
tural heritage [6], exploited by different projects which range from online access
to digital collections [2,4] to situated storytelling on mobile devices [5].

In the last decade, the use of ontologies (and narrative ontologies in particular)
in online access to cultural heritage has been investigated by several projects,
starting from the pioneering contribution given by the Culture Sampo project
[4]. The Agora system [8] provides an event based navigation of cultural objects
framing the narrative exploration into historically relevant episodes. In Euro-
peana, it is possible, for example, to navigate among the artifacts representing a
given action or displaying a certain character, across a large number or indexed
objects; the system does not provide, however, a navigation within or among
stories.

In this paper, we describe an application for exploring digital media reposi-
tories with the guidance of a set of “cultural archetypes”, the Labyrinth system.
Inspired by the research in iconology and narratology represented, respectively,
by the work of Warburg [9] and Thompson [7], we use the term ‘archetype’ to
refer to a conceptual core, set at the intersection of narrative motifs, iconological
themes and classical mythology. For example, the archetype of the “labyrinth”
can be employed to track the connection between a Greek vase representing
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Fig. 1. The architecture of the system

Theseus and the playbill of a theatrical play inspired by the story of Ariadne,
since both involve a character who plays some part in the classical myth. The
system relies an OWL ontology, the Archtype Ontology, where each archetype
is described by the set of its related stories, characters, locations and objects (a
description can be found in [3]).

2 System Architecture

The Labyrinth system allows the user to explore a repository of media resources
through the conceptual mediation of an “archetype” of narrative nature. The
system encompasses four main modules (see Fig. 1):

– The Ontology Server maintains Archetype Ontology, maps the media re-
sources onto the ontology (through a SWRL rule base), and provides the
reasoning services to the web application.1

– The Media Repository is indexed by a relational database (a mySql DB).
– The Web application, written in Java, provides search and navigation by

querying the Ontology Server through SPARQL language.
– The web site supports the interaction with the user through maps, timelines

and 3D navigation.

When a new resource is added to the database, the information about it (i.e.,
its metadata) is integrated into the ontology as well. First, the internalization
phase imports the metadata of the resource (creator, date, etc) into the ontology.
Then, the mapping of the imported resource with the archetypes (and narrative
features in particular) is performed on the internalized metadata. Both steps are
achieved via rules encoded in SWRL format, in order to guarantee the portability
of the system.

1 Currently, the ontology server is provided by the Owlim RDF database management
systems (www.ontotext.com/owlim), Standard Edition.
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Fig. 2. A navigation path in the Labyrinth system (in Italian). The first step, “action”
(top left) shows information about the “killing” action (“Uccisione”), the stories it be-
longs to, the characters who take part in it, the artworks depicting it; the second step,
“artifact” (bottom), shows the information about an artwork, its creator, the characters
it displays, the stories it refers to, etc.; the third step, “story” (top right), shows the
information about a story (“Theseus kills the Minotaur”, “Teseo uccide il Minotauro”).

3 Narrative Navigation

After selecting an archetype, the system allows the user to choose one of its
defining element (i.e., the stories, characters, events, locations, etc. related with
the selected archetype) and filters the media resources in the repository according
to their relation with chosen element. When the user selects one of the proposed
resources, she/he starts navigating the repository resource by resource, following
the relations between them.

As an example of the user-system interaction, let us assume that the user
selects the“Labyrinth”archetype, and then chooses to explore the actions related
with it. The system shows a set of action types, displaying, for each of them, the
number of related artifacts. If the user chooses the“killing”action, the system will
display the screenshot in Fig. 2 (top left, “action”), which includes the following
information:

– the action categories it belongs to in the ontology: here, the “Hero action”
and the “Killing action”.

– the stories to which the action belongs, which include both single episodes
(“Theseus kills the Minotaur”) and larger stories (“Theseus and the Mino-
taur”). Notice that the latter information is not explicitly stated in the ontol-
ogy, but has been added by reasoner as an effect of the inferences conducted
on the partOf relations among stories.

– the characters and objects that play some role in the different occurrences
of the action : “Theseus”, “Minotaur”, “Heracles” for the characters, and
“dagger” for the objects.
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In the bottom part of the page, the user can browse the artworks related with
the “killing” action. If the user clicks on the first artwork (Picasso’s painting
“Minotauromachia”, Fig. 2, bottom), the system displays the information about
the artwork, including the characters it involves (“Theseus” and the “Minotaur”)
and the story it refers to (again, ‘Theseus and the Minotaur” and the episode
“Theseus kills the Minotaur” in particular). If user decides to continue the navi-
gation from this artifact to one of its related stories (let assume the user chooses
the episode “Theseus kills the Minotaur”) the system displays (see Fig. 2, top
right, “story”) the information about the selected story.

4 Conclusions and Future Work

The system described in this paper relies on an ontology to let the user explore
the relations among a set of media resources which share common narrative
features, such as characters, actions, objects, locations.

A prototype of the systems was developed and tested on a pilot corpus of 24
resources of different type and format. The corpus was issued from a bibliograph-
ical search conducted by editorial professionals and included 8 visual artworks,
6 literary works, 2 movies and 2 musical works. A test on a larger corpus is
planned as future work.
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Abstract. Collective storytelling is a narrative form that has cultural,
cognitive, and organizational applications. Built on existing research in
group collaboration, this short paper examines how certain game me-
chanics can be used to encourage and structure collaboration in Story-
Jam, a multi-player online game for collective storytelling.

1 Introduction

It has long been observed that storytelling is an effective form of communication.
When telling stories in a group, individual experiences can be shared and com-
pared through multiple perspectives. In this paper, we focus on a particular form
of this practice: collective storytelling, where multiple individuals participate
in the creation of a single, usually coherent, story. A well-known early form
of collective storytelling uses Haiku, a traditional Japanese poetry style. In a
popular poetry activity called “Ranga,” which can be dated to the 15th century,
poets gather to create Haiku poems in turn as a group. Each poet’s short stanza
has to follow the metric and thematic requirements of the form and extends
the content already created by other poets. In the end, the stanzas turn into a
long linked poem. Some other salient examples of collective storytelling include
improvisational theatre and table-top roleplaying games.

In addition to its applications for organizational community building (e.g., [1]),
collective storytelling recently has received increasing amount of attention in the
IDS community. For example, Magerko’s research group has been studying the
cognitive strategies used by improv actors for collective storytelling as the basis
for new artificial intelligence (AI) algorithms [3]. Zhu et. al. studied collective
storytelling techniques deployed by performers at Disney’s interactive attractions
such as Turtle Talks to better guide the players of interactive narrative through
what they call “back-leading” [6].

In this short paper, we explore how to use game mechanics to facilitate and
design collective storytelling experiences. Based on observations of recent work in
digital forms of collective storytelling, a key challenge is to encourage collaboration
on an equal footing and provide structure to the group experience. We believe
game mechanics offer a promising means to do so in a play-based environment.
We discuss how StoryJam, a multi-player online game for text-based collective
storytelling, addresses these challenges.
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2 Related Work

A ground-breaking experiment that pushed the limit of digital collective storytell-
ing is A Million Penguins Project [4], combining the Internet and traditional
collective storytelling. Launched by Penguin Books and De Montfort University,
the project illustrates the potential of digital collective storytelling and its ability
to mobilize a large number of participants. However, it also reveals the challenges
involved. Only a small portion of the 1,500 registered users (less than 6%) edited
the story more than once. Among them, 2 users made 25% of all edits. This
highly concentrated contributions, however, did not save the final story from
being incredibly fragmented; the creators of the project concluded that it was
“the wrong way to try to answer the question of whether a community could write
a novel.” [4, p.21]. An important lessons here is that, in a completely open and
unstructured environment, it is very difficult to foster equal collaboration, the
basis of creating a community and a rewarding collective storytelling experience.

Designing for collaboration has been studied in other domains, such as
corporations and classrooms activities. We use Johnson and Johnson’s design
guidelines for collaborative activities [2] below as our framework for designing
StoryJam. 1. Positive Interdependence: A good collaborative environment
creates the sense that team members benefit from one another and an individual
cannot succeed unless the whole team does. Some tasks need to be solvable only
if participants act together. 2. Individual/Personal Accountability: Clear
statements of activities and individual responsibilities enhance participants’ un-
derstanding of the group work. It requires mutual access to the group members’
performance. Avoiding selfish decisions and misunderstandings, collaborative
tasks require communication and negotiation in the activity. 3. Face-to-Face
Promotive Interaction: Studies of group work in real life suggest positive
impact of face-to-face communication. In online environments, we believe that
preserving limited form of direct interaction, such as chats, can still have positive
impact on creating a collaborative environment. 4. Social Skills: An effective
co-working relationship needs to address four dimensions of collaboration design:
efficient exchange of information between players; negotiation; leadership; and
coordination. 5. Group Processing: The group as a whole needs the ability to
assess its members’ performance. A prerequisite is group awareness. Participants
must know what group they belong to, how to identify their partners, and what
progress has been made by the group [5].

3 StoryJam

StoryJam (Fig. 1) is an online multiplayer game where the game mechanics are
designed to encourage collaboration and structure collective storytelling. Each
game session requires six players, in two competing teams. Within a fixed amount
of time, the two teams collaborate on setting the constraints for the stories and
compete on creating the stories collectively within the team.

The six players first enter the Story Setup stage. They are grouped into
two competing teams of three players and StoryJam assigns a particular genre
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Fig. 1. Sub-story Creation from the StoryCreator’s (Left) & the Judge’s View (Right)

(e.g., Fantasy) for this session. Two random players, one from each team, create
the beginning and the end of the overall story respectively. The rest of the
players each contribute one keyword, which will give bonus points if used (details
later). All six players can communicate and coordinate through an in-game
chat window. The resulting beginning, end, and four keywords are the shared
constraints of the game.

Next in the Sub-Story Creation stage, each team independently constructs the
middle parts of the story in three rounds. Status updates of the major steps are
broadcasted to the competing team. In each round, two members of a team are
“StoryCreators” who write a sub-story in parallel and independently (Fig. 1,
Left). The remaining player is the “Judge” who can see the progress of both
StoryCreators and assign them keywords as she sees fit (Fig. 1, Right). Within
the time limit for each round, the Judge chooses which of the two newly-created
parts to continue. The player whose writing is chosen becomes the Judge for the
next round. Once all five parts of the story are complete, the complete stories
from both teams are Assessed. Currently, all six players vote for their favorite
complete story. The votes, weighted by each player’s stats such as how many
times they have played StoryJam and how often their stories have won in the
past, and the usage of keywords in each story are used to select the winner. In our
next step, we plan to open the online voting to everyone who plays StoryJam.

We designed the game mechanics for StoryJam specifically to encourage
collaboration and facilitate collective storytelling in a structured way. Below we
focus on the design of StoryJam’s formal elements. 1. Players: Different roles
are assigned to different players based on the Positive Independence guideline.
At each stage, players need to work together in order to succeed. We believe
that competition is not the antithesis to collaboration. In StoryJam, we use the
competitive Player vs. Player (PvP) setup to create a strong sense of a team.
Within each team, each StoryCreator competes with her teammate to create a
better story part. 2. Objectives: The objective is to construct a successful story
collectively. We intentionally leave it to each group to interpret what “successful”
means to them through Group Processing. 3. Procedurals & Rules: See
descriptions above. Notice the rule for selecting the Judge (i.e., the winning
StoryCreator from the previous round) rewards players who perform well and
therefore increases Individual Accountability. It also helps to create a shared
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sense of ownership by not letting one player take the directing role (i.e., Judge)
twice in a role. 4. Resources & Boundaries: The main resource for the game
is time and characters. Each round has a timer and a character limit (currently
140) that ensures the collective storytelling process moves along. We also use it to
make sure that, unlike the A Million Penguins Project, the final story outcome
of StoryJam is from relatively equal amount of contribution from all players.
5. Conflict: Given the overall PvP setup, the main conflict of StoryJam is to
outperform the other team. For the StoryCreators, they need to outwit their
fellow StoryCreator in order to win over the Judge. For the Judges, they need
to strategically pick the story part that is both interesting in its own right and
fits the game constraint. 6. Outcome: Although this is a “zero-sum” game, we
see the stories collectively created as the main outcome of the game.

In our initial playtesting session, participants seemed to enjoy this collective
storytelling game and they frequently used the chat function to share ideas and
ask for opinions. This is a positive indication for collaboration. They successfully
designed stories in teams in the Story Setup and Sub-Story Creation stages. The
players reported that they felt engaged and motivated as the game switched
their roles in the process. Based on these initial observations, we believe that
the idea of using game mechanics to facilitate collective storytelling is feasible.

4 Conclusion

In this short paper, we presented our StoryJam project which uses game me-
chanics to facilitate collective storytelling. Built on guidelines of collaboration
in other settings, we designed the game mechanics of StoryJam and conducted
preliminary playtesting which showed positive results. In addition to collective
storytelling projects, our design approach can also be generalized to other digital
applications where collaboration and group decision-making are needed.

References

[1] Boyce, M.E.: Collective Centring and Collective Sense-making in the Stories and
Storytelling of One Organization. Organization Studies 16(1), 107–137 (1995)

[2] Johnson, R.T., Johnson, D.W.: Cooperative learning: two heads learn better than
one. Transforming Education 18, 34 (1988)

[3] Magerko, B., Manzoul, W., Riedl, M., Baumer, A., Fuller, D., Luther, K., Pearce,
C.: An empirical study of cognition and theatrical improvisation. In: Proceedings
of the Seventh ACM Conference on Creativity and Cognition, pp. 117–126 (2009)

[4] Mason, B., Thomas, S.: A million penguins research report. Tech. rep., Institute of
Creative Technologies, De Montfort University (2008)

[5] Villalta, M., Gajardo, I., Nussbaum, M., Andreu, J., Echeverra, A., Plass, J.: Design
guidelines for Classroom Multiplayer Presential Games (CMPG). Computers &
Education 57(3), 2039–2053 (2011)

[6] Zhu, J., Ingraham, K., Moshell, J.M.: Back-leading through character status in
interactive storytelling. In: Si, M., Thue, D., André, E., Lester, J., Tanenbaum, T.J.,
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1 Overview 

Natural language processing (NLP) investigates computational aspects of natural 
language which humans produce and understand. While applications of NLP range 
from information retrieval to machine translation, this workshop aims at promoting 
and exploring the possibilities for research and practical applications of NLP in 
games. With the advances in videogames in recent years, areas in which games and 
NLP can help each other have greatly expanded. For example, games could benefit 
from NLP's sophisticated human language technologies in designing and developing 
novel game experiences through natural and engaging dialogues, or studying games 
formally. On the other hand, NLP could benefit from games in obtaining language 
resources (e.g. construction of a thesaurus through a crowdsourcing game), or learn-
ing the linguistic characteristics of the game users (as compared to those of other 
domains). However, those two fields have been regarded distant, and there has not 
been much collaborative work which exploited the use of one in the other field.  

To promote the cross-feeding between the two fields, the 1st workshop on games and 
NLP was organized and successfully held in 2012 (GAMNLP-12)1, as a special session at 
the 8th International Conference on Natural Language Processing (JapTAL 2012)2. To 
continue to explore the possibilities further, the 2nd installment will be held at ICIDS 2013 
(as a half-day workshop), aiming to attract researchers both from NLP and Game com-
munities. The workshop will welcome the participation of both academics and industry 
practitioners interested in the use of NLP in games or vice versa. 

2 Objectives and Potential Topics 

Main objectives of the workshop are to explore the possibilities for research and prac-
tical applications involving NLP and Games. The workshop will provide a forum for 
researchers and practitioners to discuss ideas on how to promote the collaboration 
between the two fields.  
                                                           
1 http://lang.cs.tut.ac.jp/japtal2012/special_sessions/ 
GAMNLP-12.html 

2 http://lang.cs.tut.ac.jp/japtal2012/ 
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Potential topics of interest for the workshop include, but are not limited to: 
•  Text-based Interactive Narrative Systems  

o Narrative Comprehension  
o Narrative Generation  
o Text realization 

•  Discourse planning and management in games 
o Dialogue generation and management 
o Question and Answering, Question Generation 

•  Information and content extraction, text mining 
o Analysis of large-scale game-related corpora (e.g. game reviews, 

gameplay logs) 
o Real-time sentiment analysis of player discourse/chat 
o Recommender systems for gamers 
o Real-time commentary for games 

•  Natural language interaction in games 
o Speech recognition and synthesis in games and in-game chat sys-

tems 
o Language-based real-time interaction with virtual characters 
o Chatterbots and conversational agents  
o Context-aware systems in virtual environment 

•  Automated construction of game ontologies 
•  Serious and educational games for learning languages 
•  Games for the purpose of constructing language resources (e.g. Games With 

a Purpose3) 

3 Workshop Format 

The workshop will include paper and poster presentations and systems demonstration 
sessions. In particular, we expect to gather potential answers and ideas to the 
following questions through round-table discussion activities.  

 
1. How could games benefit from better NLP? 
2. What are the overarching problems in NLP - How could games help? 
 
The workshop may also include a panel discussion on how to generate and 

analyze affective dialogues and narratives. This topic (affective narratives) is chosen 
actually to follow up the round-table discussion from the 1st workshop (GAMNLP-
12) --- many people in the audience raised the issue as a significant element in 
achieving more ‘natural’ interfaces (in addition to languages). We plan to solicit a 
panel consisting of people who have worked on this problem and ask them to share 
their experiences.   

                                                           
3 http://aclweb.org/aclwiki/index.php?title=Games_with_a_Purpose 
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Abstract. This workshop explores methods and approaches that may be used to 
adapt complex short story narratives into the form of playable games. The chal-
lenge and value of the workshop lies in the nature of the stories selected, as they 
are drawn from a set of contemporary literature, which has traditionally been 
avoided as source material for games. For instance works of highly symbolic, 
poetic, allegorical, illogical or political plotlines where physical action plays 
only an ancillary role. For example stories by Paul Bowels, Jorge Luis Borges, 
Raymond Carver, George Saunders, and Kelly Link. 

Keywords: Narrative, Adaptation, Games. 

1 Introduction 

This workshop is drawn from ideas generated over the past five years from my intro-
ductory course on game design taught at UCLA since 2008.  

In this workshop participants will develop a playable multiplayer tabletop game 
prototype (pen and paper) adapted from a short story. I deliberately choose stories that 
are unusual in structure and fairly difficult to adapt into a game (not straight-forward 
action adventure stories or mysteries, science fiction, fantasy etc.). The challenge and 
value of the workshop lies in the nature of the stories we will be working from, as the 
stories are drawn from a cannon of contemporary literature that are rather psychologi-
cal and nuanced.  

I believe it is of significant importance for the future growth of gaming as a crea-
tive medium that attention is focused on the complexity and nuance of the narratives 
involved. One of the questions that I hope to work through in this workshop is seeing 
whether new gameplay mechanics can be developed from the intricacies of a narrative 
text. Rather than simply skinning what are known game mechanics with a narrative 
layer, we will try and discover and improvise new gameplay mechanics and dynamics 
that are derived from the nuances of a particular text. Additionally, we should strive 
for a game that can stand in for the story and be appreciated by players who have not 
read the original text (think movie adaptation - good ones arguably still work without 
having to read the book).  
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2 Workshop Outline 

I will select a few short stories from which each participant picks one story to work 
with.  Participants will prepare a preliminary game design document/proposal that 
will be developed into a simple playable board game.  

The central experience of this workshop is to explore the complexities and contra-
dictions that evolve when adapting a non traditional narrative into a game, and de-
signing games that incorporate game mechanics and dynamics that keep the game 
narrative front and center. Following are some questions to ask when conceptualizing 
an adaptation: How many players will play?, What roles and goals will they have?, 
How will unexpected events be handled?, how will the game progress over time?, 
What choices or agency do the players have?, will players be competing against each 
other or collaborating?. Perhaps a narrator/game master is needed in the game to 
guide the players through and manage time and improvise around unexpected events?. 
Think about plot progression. and character identification? How does the game ac-
count for time moving forward and plot progression? How to work with surprise and 
suspense? How to create a replayable game experience? 

I will show examples of some previous adapted games and discuss several ap-
proaches to game design and adaptation. Most of the examples I will discuss in the 
workshop were produced by undergraduate students at UCLA for my introductory 
game course titled “Game Design Workshop”. Following are links to some example 
projects: 

 

Trek to Tessalit. a board game By Leslie Calvert. 2009. Adapted from the short story “The 
Delicate Prey” by Paul Bowels. 
Images: http://games.ucla.edu/game/trek-to-tessalit/.   
Design Document: http://games.ucla.edu/wp-content/uploads/2010/10/trek-to-tessalit-PDF.pdf 
 
That Damn Baby. a board game by Nate Smith. 2010. An adaptation of Feathers a short story 
by Raymond Carver. 
Image: http://classes.design.ucla.edu/Spring10/157A/wp-content/uploads//nate-1024x719.jpg 
Design Document http://classes.design.ucla.edu/Spring10/157A/wp-
content/uploads//feathers_design_doc1.pdf 
 
Figure 4. Escape From Spider Head. A board game by Andre Gerner, 2011. Adapted from the 
George Saunders short story of the same name. 
Images: http://games.ucla.edu/game/escape-from-spiderhead/ 
Design Document: http://games.ucla.edu/wp-content/uploads/2011/07/spiderhead.pdf 

 
Scatter. A board game by Bryan Wuest, 2010. An adaptation of Stone Animals, a short story by 
Kelly Link. 
Images: http://games.ucla.edu/game/scatter/ 
Design Document:  http://games.ucla.edu/wp-content/uploads/2010/10/Scatter-Final-Doc.pdf 
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Abstract. Games have been facilitating personal and cultural growth for as long 
as human culture and society have endured, and for the majority of that time, 
games were developed on mediums other than computers. On the other hand, it 
is crucial to remember that scientific process is a matter of evolution from 
classical ideas into novelty. Even the spark of genius often stems from a deep 
pool of classical awareness. therefore classical game design methods should be 
experienced in order to become a strong game developer. In accordance with 
this view, this workshop aims to build a board game based on a work of 
classical literature. 

Keywords: Board Game Design, Classical Game Design, Narrative Adaptation. 

1 Introduction 

We have been playing games for as long as human culture and society have endured. 
For the great part of that time, computers did not exist. That’s why, our digital games 
borrow heavily upon classical games that have been perfected over many centuries. 
The closest approach to digital games from the vector of classical gaming is board 
games. Both share a game platform (screen or game board) upon which game actors 
(a player character or a game piece) move according to certain rules to overcome 
obstacles. 

This workshop is based on the premise that, in order to become a good digital 
game designer, it is crucial to have an intimate understanding of classical board 
games and their gestalt. 

On the other hand, digital games also provide us with a brand new storytelling 
medium to work with. Then, why not produce a classical game, which tells a classical 
story out of classical literature? 

2 Description  

2.1 Objectives 

This workshop aims to design a game or a set of games using the work of classical 
literature as inspiration. The products of this workshop are going to be:   
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a. A game design document  
b. A playable game prototype  

Since time limitations and technical considerations apply, the prototype is going to be 
a simple board game with sketchy art. Primary focus will be on conversion of the 
story into a fun ludic experience, rather than producing a piece of visual art. Also, the 
game design document is expected to provide prospective plans to turn the board 
game into a working digital title by speculating on the following issues: 

a. Choice of digital platform (mobile devices, massive online gaming, social 
games, etc.) 

b. Development schedule 
c. Feasibility & Funding 

2.2 Intended Audience 

a. Game Designers (freelance, professional, or aspiring) 
b. Literary and narrative theorists 
c. Artists 

2.3 Method 

The following method is going to be used in order to realize the workshop objectives: 
1. The participants are going to be expected to select and deconstruct a classical 

work of literature into gameplay components.   
2. The works to be selected for deconstruction will be public domain works that 

are generally well-known in literature, such as: Wuthering Heights (Emily 
Bronté), Romeo & Juliet (William Shakespeare), 20.000 Leagues Under The 
Sea (Jules Verne), etc. 

3. Wikipedia plot summaries should be used as helpful tools for the 
deconstruction process. 

4. The deconstructed works are going to be re-interpreted in game design 
language:  

a. Type of game (Roll and Move (Candyland, Chutes and Ladders), 
Simulation (Monopoly, Life), Strategy (Chess, Go), Wargames 
(Diplomacy, Axis & Allies), Party/Family (Taboo, Cranium), 
Resource Management (Settlers of Catan, Puerto Rico), 
Cooperative (Knizia's Lord of the Rings, Shadows over Camelot), 
Abstract (Blokus, Ingenious), Miniatures (Heroscape, Memoir '44), 
Collectible (HeroClix, Magic: the Gathering), Auction (Medici, 
Modern Art), Tile Laying/Modular game board (Carcassonne, 
Zombies!!) 

b. Player units or characters 
c. Game rules 
d. Story elements 
e. Fun factors 
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5. Proper sketchy art is going to be developed for the prototype, with an 
additional style sheet for further development (as part of the game design 
document) if time permits. 

6. The playable prototype is going to be developed and produced in-situ using 
simple materials. 

7. A game design document is going to be refined, which will also act as the 
gameplay booklet. 

2.4 Timeline 

This is a one full-day workshop. The whole process is expected to take approximately 
8-9 hours. A sample timeplan is as follows: 

20 mins. Introductory Speech 

20 mins. Introduction of Participants 

20 mins. 
Selection of Classical Works From A Shortlist (List open to 
participant suggestions) 

120 mins. Private Group Session (Development & Sharing Of Ideas) 

60 mins. Lunch Break 

150 mins. Private Group Session (Development Of Prototype) 

60 mins. 
Wrap-up & production of the Game Design Document (by filling-
in a template form) 

90 mins. Presentation Of Games & Playtesting 

- 
Postmortem (Resulting games could be demonstrated for playtesting 
on the remaining days of the event) 
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Abstract. This workshop will be offering the participants both a theoretical and 
practical introduction to Edularp, a form of interactive narrative roleplaying 
game that uses methods derived from Nordic-style live-action roleplaying 
games to heighten engagement and learning in education. The Edularp demos 
included in the workshop showcase concrete, real-world examples of applied 
Interactive Narratives, and the workshop relates Edularp and its methods to se-
minal works from the Interactive Digital Narrative community.  

Keywords: Edularp, Roleplaying Game, Engagement, Interactive Narratives, 
Nordic Roleplaying Game Tradition, Teaching, Learning Assessment, LARP. 

1 Introduction 

One of the most concretely applied subtypes of Interactive Narratives, Educational 
Live Action Roleplay or “Edularp” has gained great popularity in the past few years 
since its inception in Scandinavia. The concept has now reached USA, 
Israel/Palestine, Belarus, Brazil and beyond. Utilising methods derived from the live 
action roleplaying game types unique to the Nordic region, the interactive narratives 
of Edularps are now being used to heighten both engagement and learning in 
education and commercial environments alike. 

2 Edularp 

Similar to a real world simulation, an Edularp offers the narrative to be experienced 
through a physical world, built or chosen for the particular pedagogic and artistic 
purpose. The participants co-create the story with the designers by improvisational 
drama similar to audience-free improvisation theatre. Through a common backstory - 
created and facilitated by the designer - it is possible to create a web of incentives for 
player to player interaction, based both on character motivations in the story and 
player motivation to succeed and “win” the game. This all can create very immersive, 
engaging experiences, capable of motivating students, and giving them the 
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opportunity to truly embody knowledge and try it out in a non-threatening 
environment. 

2.1 Edularp Examples 

•  A historical reenactment of the Roman senate, where the players try to achieve 
their character's political goals, while learning about the formalia behind our 
modern day democratic parliamentarism, the math and physics of road and 
aqueduct building, and different barbarian peoples the military face through their 
conquests. 

•  A game of math set in a post-apocalypse where the participants get to rebuild a 
society, with a new political system of their design, calculate the food and 
agriculture needs for their aspiring civilisation and learn to build houses. 

•  A game where the players portray a crisis situation, and try out the company's 
security and crisis management systems. Dealing with people in chock, taking on 
the role of others in the organisation and understanding other perspectives. 

•  A Harry Potter game about the basic elements of chemistry, using different 
elements to cast different spells, all played in English (for non-native english 
speakers). The plots revolve around a competition between the different houses and 
the spells will be invaluable to solve the tasks to win, so you have to learn them. 

3 Workshop 

Co-organized by one of the world’s leading experts on Edularp, this half-day 
workshop will present concrete examples of how interactive narratives can be utilized 
for teaching, education and learning. Researchers and practitioners within the field of 
Interactive Digital Narratives will discover new techniques and approaches to 
constructing and enhancing an interactive narrative experience. The methods used, 
directly relate to many of the challenges and solutions encountered in other media, 
and these approaches will shed lights on new ways of thinking about interactive 
learning. 

Furthermore, current predominant principles and research results from the Edularp 
community, professionals and academics will be presented and related to the field of 
Interactive Digital Narratives. These results include suggestions about how to assess 
learning outcomes and impact of Edularps as well as how to improve educational 
roleplay experiences through theories about engagement.  

The workshop will feature several Edularp demos, in order to provide workshop 
attendees with their own first-hand experience, which will function as the foundation 
for a subsequent general discussion of the merits and relevance of Edularp in relation 
to Interactive Digital Narratives. 
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1 Introduction 

ICIDS has always been an interdisciplinary conference, open to scientists, scholars, 
artists and other makers from many different fields. However, over the years the bal-
ance between the various types of submissions has been unstable. Artists and other 
makers, who often operate outside the academic world, have seldom found ICIDS to 
be a relevant venue in which to present their work, receive critical feedback, find 
inspiration, and establish new contacts with fellow practitioners and with the ICIDS 
community of scientists, engineers, scholars, and educators. Nevertheless, in recent 
years we can discern more accomplished projects and applications that tell stories 
interactively on digital platforms, in fields such as documentary, advertising, indie 
(and mainstream) games, therapy or education. Most of those, however, have made 
little to no use of the knowledge generated by the ICIDS community. 

As projects, applications and tools for the creation of Interactive Digital Storytel-
ling begin to mature, the time is ripe to discuss how various makers practice their 
craft of creating experiences, how the works impact their audiences and how the aes-
thetics and content of these works can be theorized, appreciated and critiqued as cul-
tural artefacts. We believe such discussions, as well as such contacts between the 
current community and makers are crucial for all those interested in the further devel-
opment of IDS/IDN as a medium and art form. 

This workshop, therefore, aims to establish a significant venue at future ICIDS 
conferences for the presentation and discussion of Interactive Digital Storytelling 
works that will reflect the concerns and perspectives of makers and audiences. The 
envisaged venue will allow artists and other practitioners to present novel and inspir-
ing interactive digital works, provide an opportunity for mutual enrichment on ques-
tions of form and aesthetics, content, and the cultural and societal impact of current 
and future interactive storytelling applications. By being part of ICIDS, this venue can 
build bridges by offering a structural interdisciplinary meeting point. 
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2 Format  

The workshop will consist of two discussions: (1) Projects, (2) Venue. 

2.1 Projects 

We will initiate the workshop by discussing some concrete projects. Participants who have 
projects they would like to share as inspiration during the workshop are welcome to pre-
pare a video and/or a 10x20 second per slide mini-“Pecha-Kucha”-style presentation of 
their work. Those participants are requested to register their intent to present before Octo-
ber 23rd, 2013, by sending an email to icids2013workshop@interfacestudies.org, including 
the project’s name, a brief description and a URL (if applicable). 

2.2 Venue 

We will continue with a moderated discussion of the envisaged venue, based on a list of 
questions, for which participants will be asked to provide the answers before October 23rd, 
2013 via the online form available on http://www.interfacestudies.org/icids2013. 

Some of the questions included are: 

•  Which current and future trends in IDS/IDN works should we highlight and en-
courage? 

•  How can IDS/IDN attract more authors, artists and practitioners? How can we 
encourage them to engage with the field? 

•  What format should the venue have that would best tease out questions of cultural 
and social impact? Should we establish a competition? What sort of competition, 
or what alternative format to a competition would you support? 

•  What are the logistical considerations involved and what resources could be made 
available to realise this vision? 

The final format of the workshop will be fine-tuned based on the amount of sub-
missions for each part. 
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Abstract. The aim of this full-day introductory workshop is to showcase and 
make use of new digital tools for game creation; primarily smartphone and 
tablet video cameras. The expected outcome of this session is the collaborative 
creation of an interactive serious game story that incorporates elements of role-
playing and adventure. The theme and characters of the gameplay will be 
determined by the participants at the workshop but will deal with a current 
social or political issue, enabling conference attendees to contribute ideas and 
even solutions for serious global issue. The take-away for game developers is a 
new tool to tap into the smartphone camera’s ubiquity and portability to 
document real life conflicts and to use this footage, or dramatizations, to 
construct storyboards or even fully fledged interactive movies and games. 

Keywords: Smartphone video, Mobile phone video, Serious Games, 
Storyboard, Social Issues. 

1 Description 

In this full-day practical session, participants will explore new tools for interactive 
story generation through the use of smartphone or tablet video cameras and simple 
computer editing and delivery methods. The workshop aims to bridge the fields of 
theatre and filmmaking, politics, and social issues to tap into the immense potential of 
interactive narrative for use in serious games. 

In the morning session, participants will work in pairs or groups to create characters 
and dramatize scenes of social or political significance; either a current or a historical 
event. Simple scripts will be written/improvised and performed for the camera. 

In the afternoon, participants will decide on one story theme to take into an 
interactive format using a combination of simple video editing and interactive game 
software. Once the piece is completed, an in-session critique will follow with slight 
adjustments made by the group. If requested, the final piece can be presented at an 
ICIDS conference event such as a luncheon or at the concluding party event. 

The theme and characters of the gameplay will be determined by the participants at 
the workshop but will ideally connect with a current or historical social issue, 
enabling the work of conference attendees to contribute alternative solutions for a 
serious global issue. The take-away for game developers is a new tool to tap into the 
smartphone camera’s ubiquity and portability to document real life conflicts and to 
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use this footage, in combination with dramatizations, to construct storyboards or even 
fully fledged interactive movies and games. This workshop is expected to both 
generate ideas and provide practical skills that will provide participants with ways to 
envision promising directions for their future research and practices.  

The primary inspiration for the workshop was the favourable response from 
international participants at Lorene Shyba’s 2011 ICIDS Workshop, “Making 
Interactive Stories Meaningful: Story and Character Development through Theatre 
Games.” The proposed ICIDS Workshop is a direct followup to the spirit and themes 
of the 2011 sessions insofar as it is once again practice-based and an exploration of 
new tools for creating interactive narrative. Additional inspiration for the workshop 
material comes from Augusto Boal, Brazilian theatre visionary and developer of 
Forum Theatre. “A dynamic place of interactivity. An environment where spectators 
becomes ‘spect-actors.’ A forum for direct action and social change.” Although these 
are descriptions of Boal’s potent political theatre, they might also apply to serious 
videogames where social impact is a component of the experience.  

2 Equipment  

It is preferred that participants use their own smartphones or tablets for this workshop, 
however, it is not mandatory as they will work in teams and can be matched with 
participants who own this necessary equipment. Technology can be Apple 
iphones/ipads or cellphones (mobile phones) that use mini SD cards and shoot to 
Final Cut Pro X compatible formats such as .avi or .mov. The necessary video editing 
and presentation software will be provided by presenter, Lorene Shyba. 

3 Preliminary Work 

In advance of the workshop, participants are requested to: 

•  Pay attention to current event news coverage, especially of political and 
social issues, and bring newspaper clippings or detailed field notes.  

•  Read the online Popular Mechanics online guide to shooting video with a 
smartphone, in the Resources section below. 

4 Resources 

Boal, Augusto: The Aesthetics of the Oppressed. Tr. Adrian Jackson. London: 
Routledge (2006). 

 
---:  Legislative theatre: Using Performance to Make Politics. Tr. Adrian Jackson.  

London: Routledge (1998). 
 
---: Theatre of the Oppressed. Tr. Adrian Jackson.  Routledge: London (1979). 
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Johnstone, Keith: Impro: Improvisation and the Theatre. New York: Routledge 
(1981). 

 
Levelle, Tony: Digital Video Secrets: What the Pros Know. Michael Weise 

(Publisher) (2008).  
 
McKee, Robert. Story: Substance, Structure, Style, and the Principles of 

Screenwriting. New York, NY: HarperCollins (1997). 
 
McLuhan, Marshall. Understanding Media: The Extensions of Man. Cambridge, MIT.  
([1964]1994). 
 
Popular Mechanics, “How to Shoot Great Video With Your Smartphone.” Dec. 2011. 

http://www.popularmechanics.com/technology/how-to/tips/how-to-shoot-great-
video-with-your-smartphone 
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Abstract. This workshop will be offering the participants both a theoretical and 
practical introduction to interactive narratives created by scammers and 
scambaiters in '419-fictional environments'. We seek to understand different 
sides of online fraud and through creative storytelling reflect on issues like 
online privacy, virtual representation and trust within networks. We also draw 
parallels to other practices and cultures like: gaming, transmedia storytelling 
and creative activism. Through a '419-fiction toolkit' participants take the first 
steps of creating their fictional characters and infiltrating a scammers 
storyworld to observe and interrupt their workflow. By reflecting on scambait 
experiences we enter a discussion around the topic of interactive narration 
connecting the theme to the participants' and their general work in this field. 

Keywords: Unsolicited electronic mail, Transmedia storytelling, Computer 
mediated communication. 

1 Introduction 

With the term '419-fictional environments' we refer to computer mediated story 
worlds where advance-fee fraud is used as a confidence trick to lure the victim into 
paying a fee in advance, with the future hopes of getting a larger amount of money in 
return. The origin of advance-fee fraud dates back to the 16th century and is known as 
the Spanish prisoner [1], Internet and new communication systems have rapidly 
increased the opportunities for the scammers to reach victims. At the same time they 
have helped the scammers to hide their personalities and their working practices. 
Scammers can work with standard office computers on a global level, tricking their 
victims by impersonating: fundraising Charity NGOs, State Lottery institutions, 
Conference/Art Festival organizers or as romance seeking lovers on Dating websites. 
These types of cybercrime are often called 419-scams, 419 referring to the Nigerian 
Criminal Code dealing with cheating and fraud1. 
                                                           
1 History of 419 Scam - Scam Mails, Advance Fee Fraud, Scammers, Scam Victims 
  http://www.nigerianspam.com/history-419-scam.htm 
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The workshop will give participants valuable first hand insights how to raise 
awareness about online advance-fee fraud scams that deal with issues of trust betwixt 
and between real and virtual. We will do this by providing the participants a '419-
fiction toolkit' [3] that helps us to explore the practice's of scambaiters, persons who 
reply to scam emails, being fully aware that the emails are written by scammers. 
Scambaiters turn the tables and lure the scammers into incredible story-plots, always 
giving them the feeling that they will get a lot of money. The workshop provides a 
base to discuss if components of scambaiting culture can be used in terms of 
community service in form of creative activism [2]. We also welcome discussion 
around the game like interaction that takes place between the scammer and the 
scambaiter. How storyworlds are built, how characters are designed and dialog 
exchanged to build trust between the actors. 

2 Intended Audience 

The intended audience of this workshop would be students, artists, writers, narrative 
designers, and other people involved in the creation of IDS on a practical level or 
those with an interest in that direction. Attendees should be willing to actively 
participate in the discussions and the practical exercises which require: to bring an 
own laptop, decent internet connection, some improvisational role-playing skills, 
internet savviness and an active imagination. 
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Abstract. The core of this workshop is to inspire participants to think of social 
change as a process of collective storytelling. In this workshop, participants will 
come together to produce an online campaign to create real social change in a 
collaborative hands-on approach. 

Keywords: Change.org, online activism, internet petitions, social media, 
collective storytelling, digital communication networks. 

1 Introduction 

Online activism is on the rise together with the internet technologies and the 
possibilities that emerge in collective mind. In the last 10 years, we have observed the 
escalation of activism on the internet terrain. It is more and more visible in each social 
movement all around the world.  

Online activism’s rise also brought up diverse methods and approaches to activism. 
Some of these methods can be enumareted as, 1) hacktivism 2) social media bombing 
3) online petitions 4) crowdfunding/crowdsourcing 5) online boycotts. Each of these 
methods are utilized by themselves in various situations and in other situations some 
or all of them are used to achieve the end goal. 

In this context, online activism highly relies on the immense potential of 
interactive narrative and storytelling. Change.org [1], the world’s biggest online 
petition platform, is empowering people everywhere to create the change that they 
want to see. Change.org is an online platform that provides tools for people that 
makes the opportunity to voice their personal stories to create social change. From 
that one personal story, supporters sign his/her petition and add their comments, their 
own stories to it and start creating a network of stories that lead to social change. 

We can call this a “journey of social change from individual to community”. This 
is a collective experience of building a movement around a cause by contributing 
their personal stories via digital channels and creating a network of stories to create a 
framework of social change that comes directly from the people. In this experience, 
the most crucial thing is, signing the online petition, in which the essential story is 
embedded. In addition, each person who shares their own story, shares their vision of 
it on social media, and each news article and/or comment from institutions fills into 
the cobweb. Consequently, this movement ends up in a grand network of stories, 
which ends happily for all by creating the desired change as a result. 
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A recent study by Georgetown University and Ogilvy Worldwide Public Relations 
Agency [2], shows that people who are connected to a cause via digital channels are 
four times more likely to volunteer their time and/or donate for that cause than people 
who are connected via traditional channels. We can say that, the continuity of 
relationship and a growing sense of attachment keeps the person’s motivation alive. 
Therefore, this network of stories must be planned to be more engaging, inviting and 
calling for action. 

Online activism campaigns are becoming more and more strategically planned 
stories that are embedded into time and space via digital technologies. Within this 
context, the individual person and his/her story and the way of annexing that story to 
the network of stories that are targeting that social change. This workshop is designed 
and planned to give participants a hands-on opportunity of collectively creating an 
online campaign and the strategic approach around it. 
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Abstract. This workshop offers the audience the opportunity to participate in a 
short and intense discussion on the possibilities of implementing productive in-
teractivity in emergent narratives. The conceptual idea is to let one user be pro-
ductive through different means of interactivity which affect the perceived story 
of the next user in an interactive digital environment. This approach could con-
tribute to solving a possible diversity-lacking authoring problem when design-
ing emergent narratives.  

Keywords: Emergent narrative, productive interactivity, game design, the nar-
rative paradox. 

1 Introduction 

The intention of the workshop is to introduce participants to the basic theory and the 
thought-provoking concept of productive interactivity [1] in emergent narratives –a 
game concept where players mutually affect each other’s narrative experience through 
user-generated content by ‘leaving a mark’ in the world, which is then passed on to 
the next user. Furthermore, it aims to provide an insight into general creative perspec-
tives addressing the potential authoring issue in emergent narratives. The concept of 
emergent narratives in the interactive storytelling domain has been defined by both 
Aylett and Louchart [3] as well as Jenkins [2], which can be respectively defined as 
emergence from intelligent agents and from the environment of the world.  

Clarifying the concept should lead to a short yet intense discussion with small 
problem-solving exercises for the audience to complete on the practical and theoreti-
cal possibilities, issues, and realization of the concept. The intended audience for the 
workshop will include creative and more practical-minded persons who can apply 
fresh inputs into the design of the concept and enjoy discussions on a potential new 
research area within emergent storytelling.  

Being on a conceptual level, the idea raises an array of interactive storytelling is-
sues when regarding the implementation and realization of the concept. For example, 
the productive actions the user performs might break the immersion or steal the atten-
tion of the user’s narrative-related goals. As a result, for instance, this could transform 
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productive actions into motivating game elements and incorporate them in the main 
narrative. A relevant issue is also how to make sure the experience will be dramatic 
enough for a large number of participants to affect each other. Last but not least, how 
can the experience be measured in order to evaluate the experience? 

The concept is currently being implemented in Cryengine 3 SDK as a story world 
which will be presented at the beginning of the workshop, but there are still unsolved 
issues such as motivating the user to be productive and designing an intelligent drama 
system which can control events, character behaviour, locations, and objects. As such, 
based on the conceptual idea, the main issues that will be encouraged to be discussed 
during the workshop can be presented in the following questions: 

 
- The author problem—who will want to “leave a mark” and thus potentially 

break the immersion and narrative engagement? 
- How to transform productive interaction into a motivating game element?  
- Drama management (How could a potential drama manager function keep the 

player interested?) 
- How does one implement AI and drama management? 
- How can it be evaluated (game usability, interactive narrative user experience, 

immersion, flow, engagement etc.)? 
 

After the workshop the participants should be inspired to use creative authoring 
techniques and apply them to emergent storytelling design in interactive environ-
ments, and hopefully the discussion will result in some new and inspiring ideas within 
the field.  

The organizers will be Sebastian Hurup Bevensee and Henrik Schoenau-Fog. 
Sebastian is currently a Master’s student at Aalborg University Copenhagen, and his 
specialities are in game design, user experience design, and Cryengine 3 game devel-
opment. He participated in ICIDS 2012, contributing with the experimental interac-
tive computer game ‘Aporia: Uncover the Mystery’—an experience designed for 
environmental storytelling in an open world. Henrik is an Assistant Professor at the 
Section of Medialogy at the Department of Architecture, Design and Media Technol-
ogy at Aalborg University, Copenhagen. He is currently conducting research into 
areas of user and player experiences as well as purposive games and interactive  
storytelling. 
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Abstract. This workshop explores future research directions towards a better 
categorization and comparison of IDN works, with the objective of a more 
adequate understanding of this evolving field. In such a multidisciplinary area, 
an effort is necessary to establish a shared space across different analytical 
perspectives and practical approaches. As a complement to a position paper 
presented at ICIDS 2013, the authors wish to demonstrate, discuss and improve 
multidimensional spatial mappings considering well-known IDN examples as 
well as novel cases from the periphery of the field.  

Keywords: Interactive Digital Storytelling Theory and Practice, Interactive 
Digital Narrative, Categorization, Mapping, Narratology, Digital Media. 

1 Overview 

Academics have long started from the assumption that Interactive Digital Narrative 
(IDN) is somehow different from non-digital, non-interactive narrative. As to the 
exact extent and nature of the difference, the debate shows no sign of concluding. 
IDN has been viewed through a variety of theoretical lenses, from post-classical 
narratology [1] and neo-Aristotelian Poetics [2, 3] to African oral traditions [4, 5], 
French post-structuralism [6], or transmediality [7], to new media-specific views [8]. 
Regardless of the specific approach, the continuously evolving field of IDN 
challenges many definitions. Indeed, the rapid changes enabled by new technology 
create a dichotomic situation empowering creators and challenging theoreticians at 
the same time. In this regard we have argued for an interdisciplinary approach [9]. 
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The discussion at ICIDS 2013 will resume from the preliminary conclusions of the 
workshops that took place at ICIDS 2012 and ICIDS 2011. In the 2013 workshop, 
related to a position paper on the same subject [10], a research initiative towards 
novel methods for categorization will be detailed with special attention to spatial and 
comparative mappings. Furthermore, the pressing question of works to include in a 
canon as a basis for a classification will be addressed. In addition, we will continue to 
engage the question of a shared vocabulary as a necessary component for a widely 
accepted categorization.  

2 Workshop Format 

We will introduce a range of possible mappings, including vectors representing 
opposing value pairs, 3-dimensional plot diagrams and table of weighted categories. 
Revised models will be tested with the help of workshop participants against a corpus 
of representative IDN pieces. At the same time, attendees will be asked to propose 
artifacts for a shared canon. The general objective of this workshop is to present, 
evaluate and discuss an ongoing research effort towards better schematizations in this 
field. Participants will engage in short analyses, theoretical discussions and 
evaluations that will help in shaping research in the field of IDN. The results will be 
shared on the Games & Narrative research blog (http://gamesandnarrative.net).  
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