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Preface

This volume constitutes the proceedings of the 13th International Conference on
Interactive Digital Storytelling (ICIDS 2020). ICIDS is the premier conference for
researchers and practitioners in the foundations, development, and study of interactive
narratives and their applications. Authors and participants from varied backgrounds
attend this venue to share theoretical, technological, and applied design practices. The
annual conference is a dynamic and stimulating interdisciplinary gathering that com-
bines computational narratology, narrative systems, storytelling technology,
humanities-inspired theoretical inquiry, empirical research, and artistic expression.

This year’s conference has been built around the central theme of “Interactive
Digital Narrative Scholarship” – this builds upon a recurrent issue in recent years of the
conference which has sought to define the methodologies, scholarly, and scientific
basis of Interactive Digital Narrative as an academic discipline. From earlier interna-
tional joint efforts to integrate research from multiple fields of study to today’s
endeavors by researchers to provide scholarly works of reference, the conversation on
how to advance Interactive Storytelling research as a discipline, with its own episte-
mology, is a thread that links each ICIDS edition to the next. This year, to emphasize
our central theme, we used a dedicated panel in order to explore multiple points of view
as well as to encourage audience participation.

These proceedings reflect our conversation as we continue to define the discipline of
Interactive Digital Narrative scholarship, anchor the community around it, and work
towards rigorously refining the terminology, theory, and methodologies within our
field. We have structured the discussion around four main tracks: Narrative Systems
(covering technological research from narrative AI to authoring tools), Interactive
Narrative Theory (exploring narratological models and literary approaches), Interactive
Narrative Impact and Applications (describing the impact of interactive narrative on
society and novel applications), and Interactive Narrative Research Discipline and
Contemporary Practice (presenting new philosophies and methodologies for research
and teaching).

ICIDS 2020 should have been hosted by its organizer, the Department of Creative
Technology of Bournemouth University, UK. Due to the worldwide pandemic of
COVID-19, the scientific conference, like many others this year, took place online in an
alternate format: research papers were presented and discussed during thematic panels
in order to favor interaction. These were organized around three keynotes, which
provided focus points during the most shared hours of the day across different time-
zones. Demonstrations (descriptions included in these proceedings) and a virtual Arts
Exhibit featuring more than 30 installations showcased exciting novel work.

Despite the ongoing worldwide turmoil in the months leading to the conference, we
received 70 paper submissions (4 posters, 17 short papers, and 49 full papers).
Following the review process, the conference accepted 15 full papers, 8 short papers,



and 5 posters, including full or short papers which have been resubmitted in the short
paper or the poster category. The acceptance rate for full papers was thus 30.61%.

Building on the experience of previous years, the review process was strictly
double-blind, used a structured and detailed review form, and included an extended
discussion phase between the reviewers, steered by our area chairs, to attempt to build a
consensus opinion. A minimum of three reviews per paper were requested before the
decision, with additional reviews solicited on the recommendations of reviewers, or in
the light of their discussions. We want to thank our area chairs for their hard work and
participation in the meta-reviews process: Fred Charles, James Cole, Sarah Harmon,
Sandy Louchart, Valentina Nisi, Catia Prandi, Anastasia Salter, and Henrik Schønau
Fog.

Finally we want to express our gratitude to all the members of our research com-
munity who accepted to serve as reviewers this year, as we recognize the difficulties
many of us will have been facing in our personal lives. Their commitment to providing
high-quality reviews and constructive and insightful discussions is a credit to our
community.

November 2020 Anne-Gwenn Bosser
David E. Millard
Charlie Hargood
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ARDIN, the Association for Research in Digital
Interactive Narratives

ARDIN’s purpose is to support research in Interactive Digital Narratives (IDN), in a
wide range of forms, be that video and computer games, interactive documentaries and
fiction, journalistic interactives, art projects, educational titles, transmedia, virtual
reality and augmented reality titles, or any emerging novel forms of IDN.

ARDIN provides a home for an interdisciplinary community and for various
activities that connect, support, grow, and validate said community. The long-term
vision for the suite of activities hosted by ARDIN includes membership services such
as a community platform, newsletters, job postings, and support for local gatherings,
but also conferences, publication opportunities, research fellowships, and
academic/professional awards.

ICIDS is the main academic conference of ARDIN. Additional international and
local conferences are welcome to join the organization. The Zip-Scene conference,
focused on eastern Europe, is the first associated conference.

Diversity is important to ARDIN. The organization will strive towards gender
balance and the representation of different people from different origins. Diversity also
means to represent scholars at different levels of their careers.

No ARDIN member shall discriminate against any other ARDIN member or others
outside of the organization in any way, including but not limited to gender, nationality,
race, religion, sexuality, or ability. Discrimination against these principles will not be
tolerated and membership in ARDIN can be withdrawn based on evidence of such
behavior.

The association is incorporated as a legal entity in Amsterdam, The Netherlands.
First proposed during the ICIDS 2017 conference in Madeira, Portugal, the association
was officially announced at ICIDS 2018 in Dublin, Ireland. During its foundational
year, members of the former ICIDS Steering Committee continued to serve as the
ARDIN board as approved by the first general assembly at ICIDS 2018. The current
board structure and membership were approved at the second general assembly at
ICIDS 2019 in Utah, USA, and as of September 2020, ARDIN has more than 170
members. More information about ARDIN can be found at https://ardin.online/.

https://ardin.online/
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1 Introduction

Building our discipline has been an ongoing discussion since the early days of
ICIDS. From earlier international joint efforts to integrate research from mul-
tiple fields of study to today’s endeavours by researchers to provide scholarly
works of reference, the discussion on how to continue building Interactive Dig-
ital Narratives as a discipline with its own vocabulary, scope, evaluation and
methods is far from over. This year, we have chosen to continue this discussion
through a panel in order to explore what are the epistemological implications
of the multiple disciplinary roots of our field, and what are the next steps we
should take as a community.

The aim of this panel is to continue the conversation on how to build the
discipline, to look beyond ICIDS for inspiration and advice, and to invite a broad
section of the community to become involved. Our panelists represent the long
view of Interactive Digital Narrative as a discipline, both in terms of its history
and relation to other disciplines and its long term future and preservation. In
addition they propose new initiatives to capture the knowledge of the discipline
and create new community resources.

Programme Co-Chairs Anne-Gwenn Bosser and David Millard are the mod-
erators of the panel and editors of this joint paper. In it we asked each of our
c© Springer Nature Switzerland AG 2020
A.-G. Bosser et al. (Eds.): ICIDS 2020, LNCS 12497, pp. 3–11, 2020.
https://doi.org/10.1007/978-3-030-62516-0_1
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panelists to introduce themselves and gave them the opportunity to outline their
positions.

2 Panelist: Mark Bernstein

Mark Bernstein graduated from Swarthmore College and received his doctorate in
Chemistry from Harvard in 1983. After three years at DuPont Central Research,
he returned to Eastgate Systems, a software development startup he had founded
in graduate school with five Swarthmore friends. He has been closely associated
with the ACM Hypertext Conference from its foundation in 1987, and has been
program chair of that conference (twice), of ACM WikiSym, and of ACM Web
Science. His most recent digital story is Those Trojan Girls [8] and his most
recent book is Intertwingled [4].

2.1 Position Statement

Over the years, I have been program chair of four computer science conferences
and have served in various roles on the program committees of dozens more. I
have attended nearly every instance of the ACM Hypertext Conference from its
start in 1987 through the present, an era in which that discipline went from wild
exuberance to despair and on to what appears to be an incipient revival. I’ve
attended lots of conferences in a variety of disciplines. I was trained as a physical
chemist and continue to regard the practices and ethics of the physical sciences
as a baseline.

Ambition. A thriving discipline is ambitious. It addresses difficult, consequen-
tial problems, and it expects them to be solved. Crucially, a healthy discipline
expects that its own members will find the answers. Hypertext 87 mattered
because it gathered just about everyone who did research in the field; you knew
the names on the name badges from papers you had read, but few of us had seen
these researchers before.

Interactive digital storytelling often spends its time reporting on the work
of industrial practice [10] or promoting its knowledge of methods for enhancing
business productivity [8].

In point of fact, digital storytelling does address difficult and consequential
problems, but its practitioners seldom talk about them. Narrative is indispens-
able and complicated. Much of what we know about narrative – narratology,
discourse, construction of meaning, mediation – was (pace Laurel [9]) learned
only recently. Interactive and generated narrative give us, for the first time, the
chance to read stories that are not completely human. The core disaster of the
short 20th century can be read as a determined attack on narrative truth. If we
can put an end to that, we need no further ambition; if not, we have no future [4].

Rigor and Scholarship. Because a prospering discipline is confident that its
work will be read, its papers need not excessively cite their authors’ past works
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and repeat idiosyncratic notation and terminology. It is understood that every-
one else in the discipline knows its literature.

In the 20th century, program committees met in person and discussed each
paper in considerable depth. Minor flaws in scholarship received censure, major
omissions earned rejection. No one, after attending one of those meetings, wanted
to be the author of a paper over which the worthies of the field shook their heads
and sighed. Nor would one want to be an erring reviewer whose comments were
cursory or who had overlook a blunder. The switch to email and EasyChair has
saved lots of money and travel, but has often encouraged bad behavior.

For several hypertext conferences in the early years, and for Web Science
2013, I read nearly every submitted paper. I heartily recommend this useful exer-
cise; it is the best way to discover widespread misunderstandings and method-
ological errors [3].

Passion and Mission. Flourishing disciplines are serious: they may address
topics that most people consider esoteric, but those topics – Southwestern Arche-
ology [13] or the fall of Rome [12] matter deeply. Keeping the literature uncon-
taminated is therefore a serious business: if you publish a bad paper, someday a
bridge might collapse.

Conferences at the intersection of art and technology confront two intractable
problems. First, of course, is the Two Cultures problem in its general form, and
specifically the belief that “art” is either childish or an inspired gift. If stories
are for children or primitive peoples, then it’s hard for their study to matter. If
creation requires inspiration, we can dismiss our own failures by blaming them on
G-d or the muse. In addition, it is tempting to regard the intersection of science
and humanities as a site of a merely economic transaction. Such mercenary
motivations distract the discipline from its proper goal, which is (of course) to
follow knowledge like a sinking star beyond the utmost bound of human thought.

Tension. Passionate opinions about ambitious domains lead to tension, and
tension is the mark of a vigorous discipline. When ambition is lost, tension
dissipates; it may seem for a time that everyone is finally getting along but, in
reality, this is a sign of decay. Without passion, of course, tension becomes mere
academic politics.

Dialogue. In healthy disciplines, papers and monographs exist in dialogue and
argue with each other across the years. The best way to advance a cause and to
resolve tension is to do the work.

Readercon1 chiefly studies fantastika—contemporary fiction that departs
from reality [5]. Many of its participants advance premises in the form of stories
and novels which their colleagues and rivals read as a matter of course—and to
which they in turn reply through their own stories and novels. The past decade
has, for example, seen an extended discussion of the proper approach to “alien”
in SF and horror, carried forth in critical works and lectures, in panels, and
especially in novels.
1 Readercon: The conference on imaginative literature. https://readercon.org.

https://readercon.org
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Polish and Writing. Contributors to an energetic discipline take pains over
their work because the work matters, because everyone who matters will read
it, because the readers are passionate, and because sloppiness and obscurity will
top them no good. Too much polish is pernicious:

Always look for invention first, and after that, for such execution as will
help the invention, and as the inventor is capable of without painful effort,
and no more. Above all, demand no refinement of execution where there
is no thought, for that is slaves’ work, unredeemed [6].

We don’t need clever wordplay or eloquent rhetoric, and we understand that
students working in their second or third language may not always express them-
selves perfectly. Prefer clear statement and clean methodology. Avoid clinical
experiments where the conclusion is pre-ordained. If your statistics won’t be
significant, adopt other methods.

3 Panelist: Hartmut Koenitz

Note: Hartmut is writing with Mirjam Palsaari Eladhari, Sandy Louchart, and
Frank Nack, as part of the INDCOR encyclopaedia project.

Hartmut Koenitz is a visiting researcher at the Informatics Institute of the
University of Amsterdam. Previously he was Professor for Interactive Narrative
Design at HKU. He holds a PhD from the Georgia Institute of Technology on the
theory and practice of Interactive Digital Narrative. His research interests are at
the intersection of art, culture, history, and technology. Hartmut has published
over 50 scholarly publications and several books, including the co-edited volume
Interactive Digital Narrative – history, theory and practice (Routledge 2015).
He is the creator of the ASAPS authoring tool, which has been used to create
more than 150 works, including Breaking Points (available via the iTunes Store
for iPad) and Occupy Istanbul, a game on the Gezi park protests in Istanbul
2013. Since November 2019, Hartmut is the president of ARDIN, the Associa-
tion for Research in Digital Interactive Narratives. He is the chair of the EU
COST Action INDCOR (CA18230 - Interactive Narrative Design for Complex-
ity Representations). He is also a visual artist, and his works have been shown
in Atlanta, Paris, Istanbul, Seoul, Copenhagen and Porto.

3.1 Position Statement

The lack of a shared vocabulary is a longstanding issue of the field of inter-
active digital storytelling that has been compared to the biblical metaphor of
the “Babylonian confusio” [8]. Scholars and practitioners concerned with the
topic of interactive digital narratives originate in a number of different fields,
including literature studies, film studies, computer sciences and many more. All
of these fields have associated specific vocabulary, which is often not immedi-
ately accessible to “outsiders”. The issue is further aggravated by the fact that
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many common terms used in interactive digital narratives research – such as
“narrative”, “plot” or “story” – have a both a common meaning in everyday
conversation and a specific one in scholarly and professional contexts.

This issue manifests as a considerable obstacle to productive work, especially
in interdisciplinary settings, for example in the multinational research network
INDCOR (Interactive Narrative Design for COmplexity Representations) which
brings together an interdisciplinary network of scholars from over 30 countries.
INDCOR builds on the foundations laid by earlier projects such as IRIS [1]
and RIDERS2, but is specifically concerned with the application of interactive
digital narratives for the representation of complex topics such as global warm-
ing, or the worldwide refugee crisis. Here, a shared vocabulary is a necessity
in order to enable scholars and practitioners from various disciplines to mean-
ingfully contribute to the project. In addition, the question of vocabulary is a
crucial element in the networks’ intention to improve the understanding of IDN
in society at large.

An Analytical Basis. The purpose and nature of a shared vocabulary is that
key terminology is understood across a multidisciplinary field. It does not mean
that all differences in meaning or historical context would simply disappear, but
that explicit connections will enable scholars to better understand (and even dis-
agree with) each other and productively work together. In order to enable such
a shared understanding, an overarching analytical perspective is necessary. This
is an insight driven home by our own experience in the INDCOR project, where
it became apparent quickly that without it, a shared vocabulary would simply
replicate the existing babylonian confusion. In ongoing work and subsequent
meetings in Vienna and online the SPP (System Process Product) model [7] was
the one singled out to function as a starting point for connecting the four pillars
that are expressed as workgroups in INDCOR (design and development, concep-
tual development, evaluation and societal context). Hence, the SPP structure is
used as a central element in a taxonomy underlying the shared vocabulary.

The Encyclopedic Approach. Most importantly, the concept of a shared
vocabulary should be made available for the whole community, so it can serve as
a hub for knowledge exchange and an important step in building a field accessible
also to newcomers and related disciplines. Examples for such hubs exist in the
form of online encyclopedias. In the scholarly realm, two particularly successful
examples are the Living Handbook of Narratology3 and the Stanford Encyclope-
dia of Philosophy4. We aim to follow the example set by these projects in creating
a high-quality resource for the community. This means the creation of an organi-
zation similar to an academic journal with an editorial board, a thorough review
process and entries which are recognized as peer-reviewed publications.
2 Riders Project, http://www.riders-project.net.
3 Hühn, P., et al.: The Living Handbook of Narratology, http://www.lhn.uni-hamburg.
de.

4 Stanford Encyclopedia of Philosophy, https://plato.stanford.edu/.

http://www.riders-project.net
http://www.lhn.uni-hamburg.de
http://www.lhn.uni-hamburg.de
https://plato.stanford.edu/
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The proposed content structure of the Encyclopedia of IDN will need to
evolve in tandem with the INDCOR project and developments in the research
community. In general, entries are guided by the principles of multi-entry and
interlinked dependencies. The components of information that we are using as a
starting point for encyclopedia entries include two main types:

– Concept (central to IDN)
• alternative names for concept
• relation to SPP-based taxonomy
• definition
• background
• precursors
• custom sections for specific concept
• bibliography

– IDN (a specific work)
• precursors
• underlying system
• audience-facing elements (including interaction, audience feedback, dis-

course, cinematography, lighting etc.)
• media specificity and traditions
• reception

The following terms are meant as a foundation for the encyclopedia, covering
central concepts in the IDN community. The list is selected from a longer one
developed by INDCOR project’s WG2, but by no means exhaustive and intended
to grow over time.

Affordance Interactor Plot

Agency Interaction model Process

Asset Interactivity Procedurality

Audience Instantiation Protostory

Author Meaning(-making) Reflexivity

Authoring tool/system Media specificity Replayability

Beat Narration Representation

Character Narrative Re-telling

Cognitive Model Narrative complexity Scaffolding

Discourse Narrative design Scripting (internal and external)

Embodiment Narrative architect Simulation

Emergent narrative Narrative Game mechanics Story

Environmental storytelling Narrative product Story architecture

Event Narrator Transformation

IDN Participation

Immersion Performance
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The group of chairs of the IDNCOR project (nine scholars originating in
different disciplines, gender-balanced and at different career stages) will act as
the initial editorial board, soliciting entries from authors inside the project and
the community at large. This board will be inviting additional experts from the
field to assure a diversity of perspectives and a high level of quality content also
for topics outside their core expertise. The aim is to make the encyclopedia a
sustainable communal endeavor.

Conclusion. In this position statement, we have introduced INDCOR’s ency-
clopedia project, designed to provide a shared vocabulary for field of interactive
digital narrative research and practice. We invite the research community to
partake in this endeavour.

4 Panelist: Chris Martens

Dr. Chris Martens is an Assistant Professor in Computer Science at North Car-
olina State University. They work on formal models and authoring tools for gen-
erative and interactive narratives. They are a recipient of an NSF CAREER
Award on narrative generation for comprehension of privacy policies, and won
the 2019 ICIDS Best Paper Award for theoretical developments synthesizing
interaction in live performances and digital contexts.

5 Panelist: Giulia Carla Rossi

Giulia Carla Rossi is Curator for Digital Publications at the British Library.
With a background in eBook production and digital publishing, her current work
focuses on UK emerging formats, publications produced for mobile devices and
interactive narratives. She is interested in interactive storytelling, net art and
how new forms of creating and consuming content are challenging existing prac-
tices in collecting institutions.

5.1 Position Statement

While preservation might be perceived as a field solely focused on safeguarding
the past for the future, digital preservation needs to consider future formats as
well as past ones, and the impact new technologies might have on current policies.
Born-digital publications such as interactive narratives inherit the challenges and
requirements related to technology preservation. The speed at which technology
develops and gets picked up – but also the speed at which it decays and gets
abandoned – compared to the pace at which digital preservation technology
progresses forces collecting institutions into a reactive position. A reaction that
needs to be rapid and timely in order to respond to the short life span of digital
formats and to avoid losing content that doesn’t have a print counterpart.
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This challenge can also be interpreted as a positive sign of growth in the
interactive digital storytelling field. While the variety of formats and the use
of proprietary software might introduce difficulties from a preservation perspec-
tive, non-standard formats also indicate a rise in creativity and innovation. The
“democratization” of interactive writing tools, through a surge in freely avail-
able online tools requiring limited or no coding experience, helped remove the
main obstacles to free game creation [2]. It also facilitated the collection of a
varied sample of interactive fiction for the UK Web Archive Interactive Narra-
tives collection5 - many of its narratives are slice-of-life vignettes by groups often
marginalised in the mainstream video game industry, which adds a social history
value to the preservation of these publications.

Collecting interactive publications at scale has also proven to be a chal-
lenge to cultural institutions. The individuality and diversity of formats makes
necessary a targeted and selective approach to collecting, compared to a more
comprehensive method that could be used for standardised formats. The costs
associated with digital preservation can also present an obstacle – these include
different aspects of the collection management lifecycle, like storage, staff train-
ing, maintenance and access solutions. It’s not enough to just collect files for
a publication, if there is no way to ensure preservation over the long term and
provide meaningful access. However, not preserving can also be costly: in terms
of cultural loss, surely, but also financially, as it’s often more expensive to pre-
serve a format once it’s at risk [11]. Preventive measures can indeed be more
cost effective than reactive measures and extend the life of collection items. But
how to anticipate new technologies?

It’s extremely important for collecting organisations to be aware of changes
in the models, tools, platforms and formats used by creators to produce con-
tent and make it available to the public. This is especially difficult when dealing
with new and emerging media, due to the fast moving environment they are
created in, and the fact that traditional channels used to gather information for
other collections are not as effective in this situation. Approaching this work as
an interdisciplinary and cross-sector collaboration has proven to be a success-
ful strategy. Collecting institutions can benefit from the support and expertise
of creative industries and researchers in the field, as well as other institutions
working on similar challenges.

The UK Web Archive Interactive Narratives collection was established by
Lynda Clark, during a post-doctoral placement at the British Library around
emerging formats and interactive fiction. The fact that Clark had first-hand
experience of writing interactive fiction helped build the collection, as, when
trying to capture her own works, narratives could be tweaked and adjusted to
test archiving tools. Direct contact with publishers and developers of the works
we archived, like inkle and Editions at Play, also significantly facilitated our
task, granting us unmediated support from the creators as well as an insight

5 UKWA: Interactive Narratives collection.
https://www.webarchive.org.uk/en/ukwa/collection/1836.

https://www.webarchive.org.uk/en/ukwa/collection/1836
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into context and authorial intent – both valuable when deciding what to collect
in terms of contextual materials.

While there are many challenges associated with this work, there is value
in collecting and preserving these complex digital publications. The anticipated
need and interest for this collection is for people working in the new digital
media field. Writers, creators and researchers will have access to past examples
of digital storytelling, and can gain an insight into the context in which these
were originally produced and how the field has since evolved. This can help
creators in their future work and provide a valuable contribution to developing
Interactive Digital Narrative as a discipline.
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Abstract. The field of interactive digital storytelling has been largely focused on
screen-based, algorithm-driven narrative systems.While a considerable number of
tools,models and experimental cases have been built to explore different aspects of
the narrative and system design, very few of them are applicable for the category of
tangible narratives. This paper presents a design case, Letters to José, to contribute
to the body ofworks in tangible storytelling. Conducted through a research through
design process, the building and evaluation of this case reveals key design aspects
and considerations for authoring tangibles narratives, as well as the interactive
narrative experience it brings. From the design process and the study findings, we
identify a critical design category – artifacts for storytelling –whose characteristics
and roles in an interactive narrative system are discussed. In reflecting the decision-
makings,we address the complex design problems for building tangible interactive
narratives.

Keywords: Tangible narrative · Artifacts for storytelling · Interactive narrative ·
Tangible interaction · Research through design · Letters to josé

1 Introduction

This paper presentsLetters to José, a tangible interactive story implemented in a physical-
digital hybrid system enabled with multimodal interactions. We introduce the making
of this tangible story, discuss the experiences the story brings, and reflect on the lessons
and implications that can contribute to authoring of tangible narratives. Using a research
through design method, we approach interactive digital narrative (IDN) from a material,
physical angle in order to explore more varied experiential qualities than those brought
by conventional screen-based forms of narrative. We are particularly interested in how
physical artifacts can support the interactive engagement with a narrative, as well as
those motives, factors, and mechanisms that lead to enjoyment of a narrative.

With a goal of expanding the understanding of tangible narrative, we contribute
a fully implemented design case, Letters to José, to the repository of IDNs and the
limited body of works of tangible narratives. Our design and evaluation affirm that
physical artifacts and narrative structure play an important role in supporting enjoyable
narrative experience. Methodologically, we also introduce Research through Design
as an approach to the practice of IDN to bridge better between research and design.

© Springer Nature Switzerland AG 2020
A.-G. Bosser et al. (Eds.): ICIDS 2020, LNCS 12497, pp. 15–29, 2020.
https://doi.org/10.1007/978-3-030-62516-0_2
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Ultimately, we hope to contribute to the “kaleidoscopic view” of IDN advocated by
Janet Murray [27], by demonstrating artifact-based tangible narratives as a promising
IDN form.

2 Related Work

Interactive Digital Narratives (IDN) are “a form of expression enabled and defined by
digital media that tightly integrates interactivity and narrative as a flexible cognitive
frame” [18]. We consider Tangible Narratives (TN) are a form of IDN because they well
fulfill the definition. However, the interaction process in TN is not limited to screen-
based interface like in most existing IDNs. Instead, different tangible physical artifacts
are mapped to distinct aspects of the narrative [6] and tangible interaction technology
is tightly knitted into a structure that involves a plot, different characters, and other
narrative elements [14]. Here we will review the current status quo of TN and the related
works that provide us theoretical basis and design inspirations.

2.1 The ‘Implicit’ Tangible Narrative

In a recent paper discussing disciplinary research directions of interactive digital nar-
rative (IDN), Koenitz and Eladhari [19] list a number of recent interactive stories as
substantial achievements, such as Façade [21], all of which are screen-based works. Not
only do we not see enough cases and working prototypes of tangible stories in general,
but we do not see much updated theoretical discussion on newer forms of interactive
narrative – including tangible stories, in the community of IDN. This can be due to the
first of five critical challenges identified by Koenitz and Eladhari [19], which is the “de-
pendency on legacy analytical framework”. They explain that the field largely inherits
theoretical instruments from “earlier mediated forms of narrative” and the views are
bound to be limited.

The situation is not optimal, either, in the design and development of authoring tools
for IDN.Wecanhardly identify tools andmodels applicable for story applications that are
not screen-based and/or built with embodied tangible interactions. In their conclusion
of a survey of 300 tools, Shibolet et al. [35] stress that “interaction models and user
experience with narrative design – particularly through embodied/gestural interfaces”
are “at best implicit in IDN-specific authoring tools”.

As of the time of this writing, there is not even a single cohesive definition of what
a tangible narrative is. The terms tangible narrative and tangible interactive narrative
seem to be interchangeable, the former being used in most influential works. Tangible
narratives are sometimes denoted from the system perspective as Tangible Storytelling
systems [42], Tangible and Embodied storytelling systems [3], or Tangible Spatial nar-
ratives [23]. They are also framed from the practice of storytelling as Tangible and
Interactive Storytelling [13] or Object-based Tangible Storytelling [41]. Tangible nar-
ratives are also implicitly referred to, from the perspective of tangible interaction and
interface design, as tangible platforms [23, 39], environments [1], or simply tangible
interfaces that support a narrative [4, 5, 22, 24, 25, 34, 40].
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As Koenitz and Eladhari [19] rightly point out for IDN as an emerging discipline,
“we should seize the opportunity to not only change the object of inquiry, but also our
instruments to measure them in order to understand specific characteristics and enable
novel insights”. In this light, we take an adventure and explore the potential of embodied
tangible interaction for constructing novel interactive narrative experiences.

2.2 Previous Work in Tangible Narrative

In our work, we draw insights from literature both within and beyond IDN. For narrative
structure, we borrow from narratology some of the principles of interactive narrative
proposed byMarie-Laure Ryan [33]. For interaction design, we ground part of our theo-
retical basis in the early work of Hiroshi Ishii [16, 44] and other works that contributed to
the foundations of Tangible Interaction (e.g., [9, 15, 17, 22]). We also consider perspec-
tives from the study of play and games (e.g., [45]) and of different forms of interactive
storytelling (e.g., [26]). Lastly and importantly, we draw insights from existing design
cases (e.g., [5, 13, 41]) and from frameworks that intend to facilitate the creation of TN
[6, 14]). What follows is a set of key concepts and frameworks that helped build our
understanding and theoretical foundation of TN.

Diegetic Objects: Holmquist et al. [15] discussed the idea of heightening the sense of
involvement by providing physical, diegetic objects – some computationally enhanced
– that represent important parts of the narrative. They explored the narrative’s expressive
aspects by situating the player in different perspectives of the story. In a similar approach,
Mazalek et al. [22] presented a method that considered cooperative and social interactive
experiences in the form of viewpoints. These viewpoints allow the user to interact and
modify a linear narrative in a shared space.

Cognitive Hyperlinks. Tanenbaum et al. [41] introduced Reading Glove, an interactive
narrative system that makes use of RFID-enabled gloves to bound a digital narrative to
physical objects. Their work introduced the notion of cognitive hyperlinks – “reoccurring
themes, characters, locations, and other literary elements that help a reader tomake sense
of the structure of a story”.

Defining Tangible Narrative. Even though most authors root varied tangible narratives
in the different relationships between what is physical, what is virtual, and what they
represent of the narrative, they come short in defining them. Harley et al. [14] provided a
simple yet vital characterization of TN: “tangible interaction technology is understood as
a necessary component of the narrative or its construction” and “the resulting narrative
will include at least one of the following: plot, character, or setting” (emphasis added)
[14]. This characterization is supplemented by the system view provided by Catala
et al. [3]: “tangible and embodied storytelling systems rely less on computational story
modeling, and instead focus primarily on free story creation and play”. They pointed out
that “ideally, a system should combine the affordances of bothmodalities, this is, provide
physical interaction and a good story” [3]. Considering the above, within our work we
frame TN as hybrid interactive experiences representing the structured sequence of
events in a story by digitally bounding and mapping narrative content to one or more
physical artifacts and environments.
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3 A Research Through Design Approach

Building a tangible system requires knowledge and skills from both design and tangible
interaction, the latter being an established area in the field of human-computer interaction
(HCI). Building a tangible story, consequently, is significantly different from creating
self-contained software that usually run as an interactive story on the screen. We thus
turn to practice-based design andHCI research and adopt themethod of research through
design to guide the overarching research process.

As Frayling [10] observes, research is transversal to all practices, among them, art
and design. The relationship between research with design and art can be understood
from three perspectives: research into art and design, research for art and design, and
research through art and design (RtD). We choose the perspective of RtD because it
includes materials research, technical experimentation, as well as action research and
practical experiments [10]. Introducing this perspective into HCI research, Zimmerman
and Forlizzi [46] define Research through Design as “an approach to conducting schol-
arly research that employs the methods, practices, and processes of design practice with
the intention of generating new knowledge”. As practice-based research, the approach
of RtD is adopted not only to many topics of HCI [20], but also to “many worlds of
design” [12]. An author of tangible narrative is bound to work in the intersection of IDN
and HCI; we therefore believe RtD will benefit our research and design process.

An important characteristic of RtD is that it does not intend to build knowledge for
the making of an artifact, but to build knowledge through the process of designing the
artifact. This requires rigorous and meticulous documentation of the design process.
For instance, we created prototypes with different levels of detail and functionalities
to explore specific aspects of the experience. The true value of these prototypes, more
than experimental platforms to “try something”, lies in the annotated observations and
insights documented as written ideas, self-addressed notes, conceptual maps, sketches,
and diagrams, which formed our autoethnographic journals. Through these, we estab-
lished a way of systematically creating evidence of the research process, and generated
new theory grounded on the findings that led to the iteration of the experimental work.

4 Designing Letters to José

Letters to José is a true story based on a series of letters sent in a late 1940s’ Colombia,
whichwere addressed to José, a fresh army recruit, by Jesús, a youngmedical student and
José’s brother. Among the letters, there was a noteworthy chronological gap of around
six months on each; perhaps several more were sent and received but got lost over time,
with only 27 remaining. There is no written record of José’s responses since many of the
material memories of Jesús, including letters and photos, were gradually discarded after
he passed away in 1998. Nonetheless, the remaining letters preserved a sense of order
in the matters and events discussed. These family letters, perhaps by fate, eventually
fell into the hands of the lead author of this paper, who is José’s grandnephew and also
Jesús’s grandson.

The design project in this research is thus a process of transforming these letters
into an interactive experience. The project first went through several preparatory steps
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including transcribing – fromhandwritten and typed texts to digital texts – and translating
– from Spanish to English. It then entered the first phase to organize the texts into a
coherent story and form a narrative structure. With the story roughly assembled, the
next phase – editing and scripting – was focused on “making sense” of what the story
meant through a long editing process that paid particular attention to how interactivity
could support specific narrative events. Once the detailed structure with the scripted
actions was completed, the phase of crafting and prototyping started, leading to the final
narrative product underlain by a tangible interface system. The following provides more
details of the organizing phase and the editing and scripting phase.

4.1 Organizing and Structuring

With a preliminary translation completed, the content of the letters was arranged by the
timeline with all the events between 1948 and 1957. To keep the narrative concise and
manageable, only those events between 1948 and 1952 were integrated into three major
character arcs. The first arc describes Jesús studying to become a doctor. The second
arc portrays Jesús’s life as a medical intern. The third and final arc depicts Jesús’s life
as a family man. Each character arc does not follow the traditional three-act structure.
Instead, Letters to José is a character-driven narrative where the storyline follows the
gradual transition from student into doctor and family man. This transition motivates
the interactor to explore events and characters and progress with the story.

Once an overarching structure is established, each letter was broken down into its
corresponding chronological events, and grouped into short texts – labeled as S content,
as in story content. Along with the three main character arcs, a series of secondary
arcs were created based on the anecdotes shared by Jesús about the life of other family
members. These secondary arcs are not confined to onemain character arc, but transverse
to the entire narrative. This two-level structure allows the interactor to track crucial events
that begin and end in the same secondary character arc.

To facilitate the tracking and understanding of each event, we decided to introduce
an expositional type of content to the main narrative structure with three purposes:
expectation (e), dilemma (d), or context (c). These exposition contents are labeled as E
content. Exposition with expectationE(e) intends to generate an expectation of what will
happen in each major character arc. Exposition with dilemma E(d) intends to develop
an active response – in the form of choice – from the interactor. Finally, exposition
with context E(c) provides the interactor with a clarification of the connections between
events. Table 1 shows some examples of these coded contents.

In its final form,Letters to José is a hybrid between a non-linear and a linear narrative.
It is non-linear because the narrative structure allows the interactor to deviate in the
secondary arcs. The structure ofLetters to José is a combination of two types of structures
– the maze structure and the vector-with-side-branches structure in Ryan’s [32] typology
of structures of interactive narrativity, which we call mixed-maze structure. According
to Ryan, a maze structure includes multiple paths with a common starting and ending
points, whereas a vector structure has a main path with side branches.
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Table 1. Content fragments of the script of Letters to José.

Text Content Directs to

O(i.1) Sign: Touch the words “Bogotá or Cali” S(L.1A)→
S(L.1A) Audio clip: After many days of not writing for reasons that will become

clear later, it is a pleasure to take this time to write you a letter as I have
many things to tell you

O(a.1)→

O(a.1) Audio clip: Read the text on the right panel, look for the light, and then
pose and place the Puppet to continue

O(i.2)→
E(c.1A)→

E(c.1A) Text: A whole year went faster than anyone expected. This was the
beginning of the 1950s, just when José started working training pilots

O(i.2)→

4.2 Editing and Scripting

Editing. With the above basic structure defined, many of the missing gaps of the story
were filled in with narrative information obtained through background research and an
interview with José. We noticed that the length of the final story was too long to be
presented as an interactive narrative, given the limited attention span of people and the
high cognitive load of experiencing a story like Letters to José. It thus became necessary
to edit a new version that fit the needs of the experience better. With this in mind, the
story was revised for length, clarity, and order. Editing in this round focused on creating
a chronologically organized narrative of each chapter while considering possible inter-
active and scripting needs. For example, several sentences were re-written or combined,
prioritizing authoring creativity to absolute loyalty to the original autobiographical texts.
Other fragments were removed, merged with others, or grouped into new ones.

Scripting. Previously when organizing Letters to José as a mixed maze structure, com-
mon points (e.g., anecdotes of a certain family member) in each letter’s events were
identified and links were built among them. These links could lead to other exposition or
story contents and thus help create side branches. These branches are moments in which
the reader can explore the storyworld with a clear way to return to the main storyline.
In most cases, they are secondary character arcs that provide context between events.

At this point, however, the narrative structure was still ‘static’ without a strong sense
of direction for the interactor. We thus created the third type of content – after story
content and exposition content and call it operation (O) content. Their function can be
informing – or O(i) or describing an action – or O(a) (see Table 1). Informative contents,
as interface elements, address the interactor, advise, and guide, how the interactor can
act. Meanwhile, action contents provide feedback and then introduce possible actions.
Both action and informative contents connect transversely with exposition or story con-
tents. Action and informative contents are cognitive affordances that provide spatial and
performative information. They direct the interactor towards auditive or visual cues that
intend to trigger new narrative fragments.

Unlike story or exposition contents described above, action and information contents
have a specific syntax. They should point to a location inside a physical place (i.e., the
represented storyworld), and they should identify the object on which the interactor can
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act and/or describe the possible outcome of that action. The final step in creating the
narrative was to script the different links between story contents, exposition contents,
and operation contents. Scripting in this design project, therefore, means both script
writing of the operational texts and system scripting in order to create linkage between
text nodes just like in a hypertext. Figure 1 depicts the overall narrative structure with
varied types of contents.

Looking at Ryan’s [31] characterization of plots, Letters to José can be described as
an epistemic plot that is a superposition of two lines of stories. On the one hand, one
story is the small events told by the letters, centered around Jesús’s life. On the other
hand, another story is the narrative events intended to lead the interactor to discover and
explore other side events. In epistemic plots, the desire to know is the key to engage the
interactor [31]. This kind of narrative experience allows people to engage with the story
as actors and spectators at the same time.

Fig. 1. Narrative structure of Letter to José.

4.3 Crafting and Prototyping

We decided to explore in Letters to José the under-researched physical-digital hybrid
form in creating our tangible interactive story. After implementing three iterations of
prototypes with various combinations of form factors and interaction mechanisms, Let-
ters to José is finally presented as three interactive, multimodal, unfolding paper worlds
that combine unique paper mechanisms with different visual, performative, and auditory
modes (Fig. 2)

Each paper world houses a BareConductive Touch Board (TB) paired to a NodeMCU
ESP8266 – both Arduino-based microcontrollers. The TB handles touch events using
capacitive electrodes connected to graphics screen-printed with conductive paint. The
NodeMCU controls a module that reads RFID tags in different artifacts. It also controls
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Fig. 2. General overview of the set-up of Letters to José. On the left, Chapter 1 and 3, to the right
Chapter 2. On the bottom, to the left, the Puppet; in the center, the Family Cards.

photocells, reed-switches, and a thermistor. Upon touching, reading a tag, or triggering
any sensor, the TB plays an audio clip. With the ESP8266, each paper world talks to
each other using though the User Datagram Protocol (UDP).

Every paperworld is divided into separate panels, which are both the interface and the
stage of the story. Each panel offers different ways to engage in using various artifacts.
For example, the interactor can take upon the role of the main character represented
in the cardboard puppet, unlock hidden stories, or touch words to activate short audio
fragments of the story. Because of its non-linear nature, the narrative is distributed
across the panels, branching out, or sometimes returning into the main storyline. In this
experience, the interactor’s senses are stimulated in different ways; the story is told by a
narrator but also read by the interactor,materials react to actions, and light sets timing and
pace. These artifacts allow the person to move between interfacing with the interactive
system, performing meaningful actions, immersing into the narrative, and back.

Some of the artifacts featured in Letters to José are:

• Cardboard Puppet. It is the avatar of the main character. The interactor must pose
the Puppet by matching a specific shape to activate each narrative fragment. Amagnet
inside it triggers a reed-switch, which ultimately activates an audio clip.

• Family Cards. They represent José’s family in the story. When placed close to an
RFIDmodule in a paper world, the tag in the card triggers a clip about their life. When
a pull-out tab in the card is pulled, the face of the character is revealed.

• Paper Flower. The flower is unveiled using a fold-out mechanism. There is a 0402
surface-mount LED at the end of the flower’s pistil. When the interactor blows the
flower, the variation in the voltage of the LED triggers the audio clip to play.

5 Experiencing Letters to José

To observe how people are engaged with Letters to José and react to this unique form of
tangible narrative, we conducted a small-scale study with twelve participants, using con-
current (quantitative and qualitative data were collected at the same time) and embedded
(the quantitative data informed the qualitativemethodology) exploratorymixedmethods,
in Creswell and Plano Clark’s terms [7]. The main goal of the study was to investigate
participants’ phenomenological experiences and understand the motives, factors, and
mechanisms that led them to enjoy the narrative. While most of this information can
be gathered qualitatively, we decided to deploy three existing quantitative surveys as an
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aid simply gauging the high-level quality of Letters to José, in the areas of engagement,
narrative transportation, and agency. The emphasis of the study, however, was placed
on the qualitative component of the data, which is also the main source for us to derive
knowledge in people’s subjective experiences of tangible narratives.

5.1 Study Design

Participants and Procedure. The participant sample was based on a convenience sam-
ple recruited at our university. No reward or benefit was offered to the participants. All
twelve participants were students – between 18 to 44 years old – from different academic
programs; seven were women and five were men. Eleven out of twelve participants were
non-native English speakers from regions, however, where English is recognized as an
official language. Five opted to individually interact with the narrative, while seven par-
ticipants did it in two separate groups, one group with three participants, and one with
four. In both groups, the participants were friends or classmates.

After giving their written consent, the participants were instructed on how to interact
with the narrative. For the participants to gain the best experience and for the benefit of
their time and attention, they freely interacted with Chapters 2 and 3 of Letters to José,
following the instructions relayed by the audio clips, while the researcher observing on
the side and taking notes. Once completing the experience, the participants individually
answered three open-ended questions in written form. Next, they individually completed
three short questionnaires, each measuring the level of agreement concerning different
aspects of their experience. The session was then concluded with a semi-structured
interview that focused on the experiential aspects of the narrativewith particular attention
to play, performance, and interactivity. A typical session lasted from 45 to 55 min, of
which around 25 min were spent on experiencing the narrative.

Data collection and analysis. As mentioned above, participants responded to three
instruments. The first one was the open-ended questionnaire with three questions sought
to quickly recall and rationalize some of the most recent and relevant aspects of their
experience. The second one was a set of three questionnaires with slight appropriation to
our study context: 1) the User Engagement Scale (UES-SF) [28], 2) the Transportation
Scale (TS-SF) on aspects related to being immersed in the narrative [2], and 3) the Sense
of Agency Rating Scale (SOAR) that measures subjective alterations to the participants’
sense of agency [30]. The last instrument was semi-structured interview, which was
recorded in audio and transcribed to textual notes.

For data analysis, we only used the quantitative results – from the set of surveys and
a timed-log – as a relative reference for each participant’s levels of engagement, trans-
portation, and sense of agency. The main analysis focused on qualitative data from par-
ticipants’ written answers, the researcher’s notes, and statements from semi-structured
interviews. We followed an abductive approach to our analysis by combining inductive
coding (a list of a-priori codes) with an interpretative procedure based on Smith et al.’s
[37] Interpretative Phenomenological Analysis (IPA).
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5.2 Study Results

Using both inductive and deductive processes in our data coding, we identified five
categories of themes. Through an inductive process, two categories emerged: the phe-
nomenological experience, or what shaped the participant’s subjective experiences, and
the sensorial materiality, or the relationship between materialities and the participant’s
senses. Using a deductive process, three categories emerged: 1) the presentation, or how
the participants understood the relationships between form and materiality, 2) the sys-
tem, or how they interacted with the digital artifact, and 3) the narrative, or how the
story elicited affective and cognitive responses. In general, our observations and com-
ments from the participants suggest that the experience of Letters to José was quite
positive and unique compared to other interactive narratives. Both physical artifacts and
narrative content presented in our chosen narrative structure stimulated the participant’s
perception and imagination and created enjoyment.

Phenomenological Experience. In this category, the analysis identified such subjective
aspects as curiosity, enjoyment, exploration, and frustration. For instance, the partici-
pants felt curious when they acted by chance and unintentionally but found hidden
surprises or entered a plot branch. Most participants expressed that they enjoyed the
experience for different reasons; for example, because they were able to act, play, and
unfold the narrative through physical, ludic actions, or because the narrative stimulated
their imagination by the visual and audio cues. Like how Participant 16L commented on
manipulating objects: “the part where I had to place or pull objects [was] fascinating
since it helped me visualize the real scenario”. On the other hand, the participants gener-
ally described three types of frustration: cognitive (e.g., language limitations), narrative
(e.g., lack of context), or perceptual (e.g., missing audio cues). These negatively affected
the enjoyment of the experience. From a purely phenomenological point of view, the
participants’ lived experience also influenced their comprehension of the narrative. In
a related manner, meaning-making was reinforced (or hindered) by the coherence (lack
thereof) between the representation of the storyworld, the understanding of the story
events, and the actions they could perform.

Sensorial Materiality. In this category, the analysis focused on theway particularmate-
rial aspects of the experience, such as radiating light, speech and soundscape, and mate-
rial qualities of the artifacts were perceived by the participants’ senses. The participants
expressed that the sound drove most of their interactions, while light supported many
of the instructions relayed audibly. Their sense of touch allowed them to not only feel
directly involved with both the narrative and the control aspects of the experience, but
also appreciate different aesthetic characteristics of the narrative system. Such charac-
teristics as the visual features, soundscape and the material qualities of the panels were
aesthetically pleasing to the participants. Among the most interesting findings is the
primacy of sound over other perceivable modalities, sometimes leading to the loss of
attention. Nevertheless, themodality of soundwas also one of themost enjoyable aspects
of the experience because it helped trigger the participant’s imagination.

Interactive Narrative Experience. Here the analysis focused on the effects brought
by the set of design elements that form the ontology of the interactive narrative system.
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These elements come from presentation design (– mostly related to interface design
but also including performance logic design), story design, and system design. Most
participants agreed that the overall agency is limited in terms of the actions they could do.
However, theywere satisfied that they could control the story’s progression and influence
the way the narrative unfolded by taking mostly spontaneous actions in their physical
performance. There were moments in which they planned their actions out of curiosity,
or as an answer to a prompt of the system. The different mechanics of the narrative
system made sense to most of the participants, as they were able to gradually internalize
them along the way. Crucially, the participants attributed their story comprehension
to the artifacts that helped establish a narrative context and the two-level mixed-maze
narrative structure that made them feel curious to explore the narrative. Additionally, the
first-person narrationmade some participants feel empathetic towards themain character
of the story, leading to a sense of amazement, introspection, and sometimes emotionally
connected to specific narrative events. For example, Participant 04B commented: “I
remember… one of the family cards… says: never be too late to contact your mom. And
it’s a little bit touching to me. It reminds me to spend more time with my parents”. In a case
like this, an interactor identifies with the character because of similar life experiences.
They felt rewarded because the experience stimulated their senses and it was their active
participation that allowed the story to unfold.

6 Discussion

Artifacts for Interactive Storytelling. With reflections of the design process as well
as the study results, we identified artifacts as a critical design category for tangible narra-
tives with three primary qualities revealed in our research and design. The three qualities
are: a position in time and space (diegesis), a relationship between representation and
action (embodiment), and its role in the narrative system (function). Both diegesis and
embodiment are gradual qualities complemented by the artifact’s function in the narra-
tive system. The higher the value of diegesis (diegetic, transdiegetic, or extradiegetic)
and embodiment (full, coupled, or non-graspable) in these qualities in the artifacts of
a narrative system, the more tangible they are, and the closer their representation is to
the story. In real world, artifacts are objects with unique communicative and semiotic
purposes. In a tangible narrative system, artifacts have concrete meanings; they can vari-
ably represent a character of the story, a function of the system, a tool, or everything
at the same time. Our study findings showed that participants responded to the artifacts
in Letters to José not only on how they worked in the narrative but also on how they
stimulated their senses through the visual, tactile, or even auditive features.

In other words, artifacts for storytelling must have a position in time and space,
establish a relationship between what represents and the possible actions, and assume
one or more roles in the narrative. As suggested in our study findings, artifacts in Letters
to José had various impacts in the phenomenological experience of the participants;
they can drive their comprehension of the story, support their curiosity and interest in
the narrative, and provide and constrain their agency. The Puppet in Letters to José,
for example, can be characterized differently. It is fully diegetic because, as an artifact,
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it represents the likeness of the main character in the storyworld and the real world.
However, it is fully embodied because it not only can be posed, so it looks like it is
driving a car or sleeping in the bed, but also can trigger sound in another part of the
presentation space. Finally, the Puppet can also be transdiegetic when used only as a
mediator between the tutorial and the interactor. Its function in all the cases described
above, is exploratory because its operation does not alter the narrative in any way.

Designing Hybrid (Physical-Digital) Narrative Systems. We have discussed above
the role of physical artifacts in a narrative system. When it comes to placing artifacts in
a hybrid system, there are a few design lessons we learned from both our process and
the literature. First, consider the artifacts’ materiality, not only its tangible aspects but
also the way the artifact is perceived by other senses [29]; they can vibrate, emit sound,
have different textures, or even produce a smell. Sometimes this materiality can set the
conceptual context of the storyworld or stimulate the imagination of the interactor. All
these aspects might contribute towards adding meaning to the artifact in the context of
the narrative, as seen both in Letters to José and examples in literature (e.g., [36, 43]).
Second, have a clear understanding of the possible roles of the artifact. This is because
interaction through artifacts in a narrative is usually less rational or pragmatic, allowing
for playful and fun methods of interaction, again as seen both in our study and exam-
ples in literature (e.g., [8, 11, 38]). Third, the dual role of the artifact as an ‘input’ that
triggers digital content and an ‘output’ that expresses digital content [16, 44] can be an
interesting resource that authors and designers of hybrid systems can take advantage of.

7 Conclusion and Future Work

Letters to José is at the same time a tangible story and a research through design project,
through which we explored various design aspects and experiential qualities of tangible
narrative. Within the scope of this paper, we presented the structural considerations
of Letters to José and briefly discussed some of the most relevant findings of a study
that sought to investigate participants’ experiences with Letters to José. One of the key
findings is that it is of vital importance to organically integrate ludic actionswith designed
stimulation of the interactor’s imagination through different modalities and materialities
in interactive storytelling. In reflecting our research through design, we identified the
critical design category of artifacts for storytelling and discussed extensively on their
characteristics and roles in supporting the narrative experience. We also demonstrated a
series of decision-makings to address complex problems related to shaping interactive
experiences in the context of tangible narratives.

Although our study showed positive reception of Letters to José, more work needs
to be done in order to derive more generalized findings for researchers and practitioners
in IDN. In the immediate future, we plan to refine the categories of the current study
results, with reference to our design annotations along the making process, so to elicit
a set of critical constructs for an authoring model for tangible narrative systems. We
also plan to further refine the categories related to artifacts and materiality and derive
principles regarding physical design for TN.
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Ultimately, our ideal tangible narratives, located in the broader realm of IDN, must
illustrate non-competitive, self-expressive play that provides greater agency, use system
mechanics to exploration the narrativeworld, prioritize narrative aesthetics overwin/lose
states and foster immersion through narrative pleasure, but above all the mediation of
artifacts that support the storytelling process.
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Abstract. Procedural Content Generation can help alleviate the work-
loads of designers, with the drawback of reducing their control over the
final product. At the same time, many games have a growing focus on
conveying a narrative using environmental storytelling which requires a
high degree of control to embed in a virtual environment. This paper
seeks to reconcile the apparent conflict in these two approaches, and
explores a method in which Procedural Content Generation can be used
to create virtual environments with embedded narratives. This is done
using a Space-Time Drama Manager to dynamically place narrative ele-
ments in the virtual environment. A prototype game was developed and
evaluated in a between-groups test (n = 69). Participants in the con-
trol condition all experienced the same environment, while those in the
experimental condition each experienced a different procedurally gen-
erated environment. No significant difference was found for any of the
measures. This was attributed to the fact that it is possible to convey an
embedded narrative consistently to players, even when the environment
which contains the narrative elements is procedurally generated, yielding
a different experience for each participant.

Keywords: Procedural Content Generation · Environmental
Storytelling · Embedded narratives · Narrative experience ·
Space-Time Drama Manager

1 Introduction

Procedural content generation (PCG) is becoming an apparent approach of the
Games industry. Many games use PCG for creating and distributing vegetation,
which is time-consuming manual labour if done by hand. In some cases, rather
than aiding and augmenting the workflow of artists and designers, PCG can
remove the need for them in the development pipeline entirely. This could make
the production of games “faster and cheaper” [25]. Using PCG to create game
assets and levels has allowed small development teams to produce successful,
ambitious and content-rich games. For example, game developer Notch used
PCG to develop Minecraft [18] as a single-man team.
c© Springer Nature Switzerland AG 2020
A.-G. Bosser et al. (Eds.): ICIDS 2020, LNCS 12497, pp. 30–43, 2020.
https://doi.org/10.1007/978-3-030-62516-0_3

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-62516-0_3&domain=pdf
http://orcid.org/0000-0001-6961-157X
http://orcid.org/0000-0001-6520-4221
https://doi.org/10.1007/978-3-030-62516-0_3


Embedded Narratives in Procedurally Generated Environments 31

However, those environments need to contain highly engaging content and
still uphold coherency as explored by Nenad [20]. One aspect which has been
overlooked thus far is that of a game’s narrative. Most games have some form
of narrative, whether it is a simple short background, or an integral part of the
game experience. Even in non-story driven games, for example simulation games
like The Sims [17], a narrative can emerge. That is to say, a game’s narrative
does not need to be explicitly told or even planned and written [1].

Explicit methods, such as text and dialogue, are often used to tell a story
in a game. These methods are generally unambiguous and lead to the player
interpreting the story as per the author’s intention. Game stories told this way
are often supported by the environment, which is generally hand-crafted to sup-
port that narrative. Many story-focused AAA games, such as the Uncharted
series [19] use this approach. A game like Marvel’s Spider-Man [12], which relies
heavily on procedural tools, needs hand-crafted environments to some degree for
story focused elements of the game [23].

When discussing narratives in games a large part comes down to the large
elaborate environments in which the characters roam. Games also offer many
other possibilities to the user including the mechanics and rules of the game and
these parts must also not be forgotten when discerning the narrative possibilities
a game offer [16]. In this paper however, the main focus will be on the Virtual
Environment (VE) and how this affects the narrative as the PCG will affect the
VE and in turn might impact the narrative.

2 Background

Historically, storytelling has mostly been viewed in terms of time, i.e. the timing
of events in the story (e.g. [22]). However, in a game, not only the time but also
the space plays an important role in the storytelling. Due to the existence of a
perceivable environment in which the player roams, the environment does not
only serve as a container, but can be used to enhance the narrative or even serve
as the main actor in the storytelling process, i.e. environmental storytelling (ES)
[2,10,29].

Environmental Storytelling originates from Carson [7,8] but is especially
known by the definitions from Jenkins [13]. Here ES is defined as different ways
of utilising the VE to convey the narrative. In particular Jenkins defined four
different types.

– Evoked narratives - An existing narrative or diegesis is enhanced by the
details in the VE.

– Enacted narratives - The player and their character is put centre stage.
Here the micro narratives that are created by the player’s actions contribute
to the overall narrative.

– Embedded narratives - Utilises the player’s ability to construct the narra-
tive themselves based on the details presented to them
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– Emergent narratives - The player can construct their own narrative based
on encountered events and props in the diegesis. The game does not offer
a specific story but instead makes it possible for the player to make stories
based on their actions within the game.

Embedded narratives are interesting in terms of PCG as the VE itself con-
tributes to the telling of the narrative and thus, changing this could dramatically
change the narrative the player experience.

2.1 Embedded Narratives

Embedded narratives can take centre stage or be a supplement tool to game
designers. Some games rely almost solely on embedded narratives and they
require a high level of comprehension from the player. More often, embedded
narratives are used in conjunction with other modes of storytelling. Popular
games such as the Uncharted series [19] makes use of this a lot. The attentive
player will notice details in the space design that reveals clues of past events and
these might be confirmed by the characters after some time with dialogue or cut
scenes. Other popular games such as Portal [28] and Half-Life 2 [27] use embed-
ded narratives to reveal narrative information, or hint at sub-plots, which are
not provided by the game’s narrator. In some cases these embedded narratives
even help teach the player game mechanics and concepts.

Embedded narratives can be seen in many popular “walking simulator” style
games, such as Firewatch [6] or Gone Home [11]. In such games, the player
wanders around open spaces that are designed to contain valuable pieces of
narrative information. Often, they also make use of different kinds of dialogue
to express the thoughts of the characters and thus underline the meaning of
the pieces. Embedded narratives can however stand on their own as touched
upon above, but it does open up for a lot interpretation by the receivers. As
an example, the game company Invisible Walls [3] developed the game Aporia:
Beyond the Valley, with which they researched whether the “open-ended” format
of these kinds of ES games affects the engagement and continuation desire of the
player [3].

Telling a story exclusively trough the space design puts a lot of strain on the
player and might end up yielding totally different narrative experiences from
player to player as ES is more of a bottom-up process for the player compared
to classic storytelling.

This relationship is addressed by Bruni and Baceviciute [4] as they propose
the notion of the Author-Audience Distance (AAD) which is a measure of the
interpretation gap that occurs between the author and the receiver when telling
a narrative. On this continuum, larger levels of abstraction yields more ways
the narrative can be interpreted versus smaller levels of abstraction where the
narrative is more precise and thoroughly explained (didascalic) thus diminishing
the gap between the author and receiver (illustrated in Fig. 1). When designing
a narrative it is good to have the level of abstraction in mind, and in terms of
ES, and especially in the case of embedded narratives, it is preferred to create
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a narrative with low abstraction levels as otherwise some users might have the
intended interpretation but many others might have different ones. This is of
course dependent on whether such a gap in interpretation is wanted or not.

Fig. 1. Illustration of the Author-Audience Distance as created by Bruni and Bacevi-
ciute [4]

Staged Areas. An important part of embedded narratives is the use of Staged
Areas [13]. A staged area (SA) is a place in the VE that has been designed to
specifically convey a part of the narrative. Instead of designing the entire space as
an embedded narrative, the game designers instead design smaller specific areas
that the player can discover and by that discovery gain more information about
the narrative itself. These areas then become equivalent to an event in a classic
narrative. So where a writer would repeat specific events or pieces of information
to underline the importance, the game designer can create multiple SAs or have
the same information in multiple of the SAs of an embedded narrative. In regards
to the PCG approach this paper has, the usage of SAs are important as they can
potentially serve as a great tool in keeping narrative information similar across
different VEs. Designers could hand-craft a number of SAs, which could then
be used to populate the generated environment. This maintains some level of
designer control, but could still alleviate the workload by allowing designers to
focus on key narrative areas, rather than the entire environment.

The use of PCG environments seems to clash on a fairly fundamental level
with the use of ES. Jenkins [13] argues that space plays a major role in story-
telling in games, and using PCG to create a game environment takes away a lot
of control over that space which authors and developers generally desire. It is
perhaps therefore that not many narrative-focused games rely heavily on PCG
[21].

2.2 Procedural Content Generation

In order to create VEs with PCG, it is firstly important to understand how
environments are represented by game engines. This study is focused on out-
door environments, known as terrains or landscapes. These are represented most
often using a 2D greyscale texture known as a heightmap, though other forms of
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VE such as a building interior would be represented with a different data struc-
ture. Terrains can be procedurally generated by creating these heightmaps using
gradient noise or algorithms such as diamond-square [25]. In addition to the
heightmap, further structures are used to represent terrains, such as splatmaps
or alpha maps to identify what materials are painted on the surface at different
locations, and detail maps to identify where objects such as trees, rocks, or grass
are located on the map.

3 Experimental Setup

A specific narrative was created as a backstory, and from that five SAs were
designed to convey the important parts. The specific story, in this case, is that the
player arrives at a seemingly deserted island. As the SAs were the only method
for conveying the narrative they included props, logos, and other information
that would convey what had happened and what was happening on this island.
The first SAs would point towards a military presence but later SAs would
reveal that the military had disappeared. The SAs were therefore encountered
in a certain order for the presented information to make sense.

A terrain generator was created using the Unity engine [26]. This generator
used multiple layers of Perlin noise to create a natural-seeming terrain. Voronoi
tessellation was used to create a number of peaks around the terrain, giving
designers control of the generation so they could ensure that there would be a
number of hills and valleys generated (see Fig. 2). Furthermore, a fall-off map
was used to ensure that the heightmap values would approach zero towards the
edge of the texture, ensuring that the generated terrains could function as an
island, as required by the narrative.

To further enhance the visuals of the terrain, a number of simple erosion
simulations were included, which would break up the repetitive patterns of the
noise by simulating erosion from rain, rivers, tides and landslides. Splat maps
were populated based on the heightmap, so that areas with different heights and
slopes would have different materials applied. Likewise, trees and other details
were added to the environment using similar height and slope constraints.

Fig. 2. Sample terrains generated with Perlin noise, Voronoi tessellation, and Midpoint
Displacement with Diamond-Square
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To guide the players, a number of points of interest - or Wienies [14] - was
implemented to ensure they would have a sense of direction that could also be
used to determine where the SAs could be spawned (see Fig. 3). By using a Space-
Time Drama Manager (STDM) similar to the one described by Schoenau-Fog
[24] we could dynamically embed the SAs in the environment no matter where
the player was and in the right order to uphold the right narrative sequence of
events.

Fig. 3. The two points of interest (Wienies) that was used to guide the players

4 Methods

To examine if changing the space in which an embedded narrative takes place
affects the players, a between-groups evaluation was used. In the control condi-
tion, participants experienced an embedded narrative in an environment that is
generated with a parametric PCG system, which at runtime has a single dimen-
sion of control, i.e. a random seed. This random seed can be used to reproduce
environments, and to ensure that participants in this condition experience the
same environment as each other i.e. factors such as the topography of the land-
scape, the distribution of foliage, etc. will remain the same for all participants.

In the experimental condition, participants were presented with a similar VE,
also containing an embedded narrative. However in this case the environment was
generated from a different random seed for each participant. This means that no
two participants would experience the same environment in this condition. For
both conditions apply, that the five SAs were created in advance and dynamically
placed in the VE. For the control condition, each SA would automatically be
placed in the approximately same places as the VE was the same and thus
the parameters for the STDM would be the same ultimately yielding the same
output if the participants took similar paths (as guided by the wienies).

Previous research like Connor, Greig, and Kruse [9] has compared a procedu-
rally generated environment to a human-designed one. For this paper however,
we want to inspect how the difference in VEs across participants affects the expe-
rience. Similarly, that project tested the effect on players’ immersion whereas we
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argue the engagement in the narrative is a more suitable measure. To further
expand, we also want knowledge about the narrative understanding to see if it
is possible to tell a coherent narrative for individual players and whether that
the narrative understanding is consistent between players.

All data was gathered via a post-game questionnaire. The methods were pilot
tested to ensure the questionnaire yielded the correct results and the prototype
functioned as expected. Participants were provided with a link to a website
which hosts the application. When launching the application, participants will be
randomly assigned to either the control or experimental condition. The random
distribution should result in approximately equal numbers of participants in
each condition. Once the game was finished, participants were redirected to an
online questionnaire, which kept a record of what random seed they had so
that the answers in the questionnaire could be associated to the condition they
experienced. The questionnaire consists of three sections, which are outlined
below:

1. Narrative Engagement. The first section of the questionnaire consists of
nine Likert items adapted from Busselle and Bilandzic [5]’s Narrative Engage-
ment Questionnaire. This will first and foremost point towards the narrative
engagement of the participants but the part concerning narrative understanding
will also be used together with the results from Sect. 3.

2. Narrative Tension. The second section is a Likert scale concerning the
tension in the narrative. This consists of six Likert items that address the pro-
gression of the narrative and the participant’s attention over time and whether
we succeeded in creating suspense. This can then be used to point towards narra-
tive coherency as players would not be able to experience tension in the narrative
without also experiencing some level of coherency.

3. Narrative Coherency. This section consists of questions about the specific
details of the narrative regarding the game experience. There are two questions
for each key piece of information, while two are “dummy questions”, which
ask about non-existent narrative elements. These dummy questions should help
indicate if participants have properly understood the narrative (i.e. can identify
that these elements were not present), and that they are truthfully responding
to the questionnaire. This method has been used in a previous study which was
also concerned with participants noticing narrative elements in a VE [15].

These questions are first asked in an open-ended format, followed by multiple-
choice. This way the participant will first give their own unbiased understanding
of the narrative, before giving an answer that may be biased by the options
presented. From the narrative we specified three pieces of key information that
the players should be able to get from encountering all the SAs and in the right
order. The Key information was:

– There were military personnel at the island at some point
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– Something bad happened to them
– There is now a cult on the island

There were multiple dependent variables. For the narrative understanding
part there were 8 questions, two for each piece of key information and two
dummy questions not concerning any of it. The possible answers and their rank
can be seen in Table 1. These ranks will then be summed for each of the pieces
of the key information and dummy questions, resulting in a score for each piece
of information as well as a collective one for all 8 questions.

Table 1. The specific questions asked and the possible answers to those questions,
ranked according to how close to the intended meaning they are, i.e. rank 3 answer is
the authors intend and rank 2 and 1 are further and further away. The number in the
parenthesis indicates what key piece of information that question refers to (1 = The
military was on the island; 2 = Something bad happened to them; 3 = There is a cult
on the island now; m = misleading)

Question Rank 3 Rank 2 Rank 1

Why is the island
hidden on maps? (1)

It is government
property

It is private
property

It is undiscovered

Is there anyone else on
the island? (3)

Yes Could be No

Where did the
skeletons come from?
(m)

I did not see any
skeletons

The former
inhabitants

Animals

Who built the radio
tower? (1)

The military A private
company

Natives to the
island

Where are the ones
who built the radio
tower now? (2)

Still on the island Dead They left the
island

Why is so much stuff
left on the island? (2)

No one left Everyone left in a
hurry

It was useless

Who killed the former
inhabitants on the
island? (m)

They are not
dead

A cult The government

Who set fire to the
boat? (3)

A cult The military It was an
accident

For all applicable scales, Anderson-Darling and Levene’s tests were used to
determine if the data could be treated as parametric. If the data were non-
normal, the data would be log-transformed and tested again for normality. If the
data were parametric, they were evaluated with an independent t-test, otherwise
with Mann-Whitney U.
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4.1 Findings

The prototype used for the evaluation was a browser-based game hosted on
Itch.io (https://raffba.itch.io/med10). The game was distributed through mul-
tiple groups on Facebook to gather as many participants as possible. The appli-
cation was available for testing for 6 days in the spring of 2020. Over this span
of time, 69 participants completed the game and answered the questionnaire.
All participants were randomly assigned either the control or the experimental
condition which resulted in 37 (29 male, 7 female, 1 other) in the control con-
dition and 32 (24 male, 8 female) in the experimental condition. Both groups
has a similar average age of 28.9 for the control and 28.6 for the experimental
condition.

Narrative Understanding. The log transformed data from the control con-
dition were normally distributed (α = 0.05, A2 = 0.519, A2 < 0.722), though
the data from the experimental condition were not (α = 0.05, A2 = 1.629, A2 >
0.715). Therefore the data could not be treated as parametric. Mann-Whitney
U indicated that there was no significant difference in understanding between
conditions (U = 467, p = 0.06, r = −0.18) (see Table 2 and Fig. 4).

Overall Narrative Engagement. The summed results from the engagement
scale for the control condition were normally distributed (α = 0.05, A2 =
0.516, A2 < 0.722), as were the data from the experimental condition (α =
0.05, A2 = 0.287, A2 < 0.715). Levene’s test indicated that the difference in vari-
ance between conditions was approximately zero, F (36, 31) = 0.014, p = 0.91.
Therefore the data could be treated as parametric. An independent t-test
indicated no significant difference in narrative engagement between conditions
(t = −0.98, p = 0.33, r = 0.12). See Table 3 for descriptive statistics and Fig. 4
for distributions and box plots.

Narrative Coherency. An Anderson-Darling test indicated that the log-trans
formed data of narrative coherency were neither normally distributed in the
control condition (α = 0.05, A2 = 2.057, A2 > 0.722) nor the experimental
condition (α = 0.05, A2 = 1.323, A2 > 0.715). However Levene’s test did show
that the difference in variance between the conditions was approximately zero,
F (36, 31) = 0.292, p = 0.59. Since the data were not parametric, Mann-Whitney
U was used to test the narrative coherency section. This test indicated that
between the control group (Mdn = 15) and the experimental group (Mdn =
15) there was no significant difference in narrative coherency (U = 533.5, p =
0.24, r = −0.08). See Table 4 for descriptive statistics and Fig. 5 for distribution
and box plots.

From these results a lot of interesting findings can be extracted. Most notice-
able is how none of the inferential statistics returned significant results. When
comparing the narrative engagement the two samples have equal variances and

https://raffba.itch.io/med10
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Table 2. Descriptive statistics of narrative understanding

Condition N Mean rank Std dev Median Sum of ranks

Control 37 9.513 3.576 9 352

Experimental 32 10.687 3.876 12 342

Total 69

Table 3. Descriptive statistics of narrative engagement

Condition N Mean rank Std dev Median Sum of ranks

Control 37 24.108 5.774 25 892

Experimental 32 29.469 5.562 25 815

Total 69

Fig. 4. Distribution (Log-transformed) and box plot of narrative understanding (bot-
tom). Despite not having significant results, the distribution indicate a higher mean
in the experimental condition. Distribution and box plot of collected narrative engage-
ment (top)

Table 4. Descriptive statistics of narrative coherency

Condition N Mean rank Std dev Median Sum of ranks

Control 37 14.135 4.816 15 523

Experimental 32 15.031 4.398 15 481

Total 69
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Fig. 5. Distribution and box plot of narrative coherency

the independent t-test also shows that there is no significant difference in nar-
rative engagement between them.

For the narrative coherency, the variances are once again equal between the
groups and the Mann-Whitney U also showed no significant difference. This
indicates that the two groups had similar levels of narrative coherency when
analysing the ranks in the multiple-choice questions.

5 Discussion

All the data analysis was performed between the two groups to examine how
experiencing a different VE influences narrative engagement, tension (suspense),
and understanding in players. None of the comparisons between groups yielded
any significant results and we can therefore not reject the null hypothesis stat-
ing that there is not a significant difference in engagement levels and narrative
coherency between the two groups. This suggests that changing the VE for every
participant does not significantly change the narrative experience on average
compared to experiencing the same one.

For the narrative engagement the Levene’s test shows that the variances are
equal. Beyond checking if the data were parametric, it was important to look
for a difference in variance, as it would indicate that the difference in the VEs
would mean a difference in the experience for the participants. That this is not
the case is interesting, and using different procedurally generated environments
cannot be said to influence the narrative engagement of the player.

For the narrative coherency also no significant difference was found showing
an equal level between the two groups when looking at the multiple-choice ques-
tions. The box plots of the different key pieces of information and the summed
responses also shows that the variance is the same for the two groups. This
is interesting because for the experimental condition the participants did not
experience the same VE, but that did not affect the narrative to such a large
degree that it meant a lower narrative understanding. One sub-scale from the
narrative engagement measure was similarly about the narrative understanding;
looking at this sub-scale also reveals no significant difference. It does however
return a low p-value of 0.06 which could indicate a type-II error. By looking at
the box plot it can be seen that had the results been significant it would have
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been in favour of the experimental condition. The reason for a better narrative
understanding in this condition might be because the chosen random seed for the
control condition actually is not as representative as we thought, and therefore
it is more a matter of this yielding lower results, than the experimental yield-
ing higher. This however, can not be proven from these results. It is also worth
mentioning that the overall narrative coherency scale is in the range of 0 to 24.
The box plots show that in both conditions, 75% of participants scored above
12, meaning that despite the broad distribution, there was a generally high level
of narrative understanding.

The aim here was to detect any significant impacts changing the VE for
each player would have. Not finding any difference is evidence that it is possi-
ble to utilise ES even in an ever changing environment without impacting the
engagement and narrative coherency for the player.

The method for measuring the narrative coherency seemed to work as
intended. No analysis of how many changed their answer when faced with the
choice was made as this would not have added any valuable information. Here
we were only interested in the specifics of whether they got the right under-
standing or not, which an answer to the multiple choice question would reveal,
but having them give their own answer first enabled them to consider their own
interpretation before being faced with the choice which would be less likely to
bias them when choosing the answers.

These multiple-choice questions introduce some biases. They are formulated
by the narrative designers, who of course have the “right” interpretation of
the narrative in mind when making the questions. Perhaps a better solution
would have been to run a preliminary test of narrative coherence with qualitative
responses, which would have been coded to generate the multiple-choice items.

6 Conclusion

This project developed a prototype game with a PCG environment and an
embedded narrative. The results in the between-subject test showed that there
was no significant difference in the narrative experience between players all expe-
riencing the same virtual environment (VE) and players all experiencing differ-
ent VEs. Furthermore, similar levels of variance of narrative coherency, narra-
tive tension, and narrative understanding across conditions indicate that there
was external consistency between participants. This shows that it is possible to
dynamically embed a narrative in the space of a game and still uphold similar
levels of narrative engagement and coherency in all participants regardless of
which environment they experience.

Though it is difficult to infer a lot in regards to specific levels of these mea-
sures compared to more classical designed game spaces it does show promise
for the combination of techniques of Procedural Content Generation (PCG) and
Environmental Storytelling (ES).

There are many different methods which can be used for PCG, but a
constraint-based PCG system allows designers to specify high-level requirements
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for the environment, which is well suited to being combined with ES and embed-
ded narratives. This allows designers to still specify requirements for the envi-
ronment, while reducing the amount of time needed to craft expansive worlds,
allowing them to focus on the finer detail of important narrative elements and
SAs. Furthermore, this opens up possibilities for enhanced replayability for nar-
rative games in PCG environments.
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Abstract. This paper describes Adversario, an implemented system
for creating interactive narrative games centered around an adversarial
planner directing autonomous agents to achieve goals that conflict with
player goals. Through our implementation, we present a novel framework
for creating interactive narrative games wherein the autonomous agents
guided by the adversarial planner have rich and varied attributes derived
from a complex social simulation. By doing this, we show that it is pos-
sible to craft interactive narrative games with a set of carefully curated
domain actions to produce interactions in a procedurally generated world
with rich characters. Our system bridges several gaps between interac-
tive narrative game design, procedural content generation, and classical
AI planning. We demonstrate this by transforming a simulation-planning
based narrative generation system into a system for streamlining the pro-
cess of crafting interactive narrative games involving rich procedurally
generated agents.

1 Introduction

This paper describes the development of the interactive narrative game Adver-
sario wherein the core game mechanic revolves around the player competing
against a real-time adversarial planner controlling several autonomous agents.
Two key distinguishing features of Adversario are: 1) each agent (including the
player) is procedurally generated with detailed personalities and relationships
with other agents derived from an underlying social simulation and 2) generated
plans are re-evaluated each turn of the game allowing for an adaptive adver-
sarial planner. The real-time nature of the adversarial planner, the richness of
character information, and our framework for streamlining the communication
between the playable game and its underlying AI planner allow for the gen-
eration of interactive narrative game levels and character behaviors that are
dynamic, adaptive, and varied. We present this system as a novel application
of AI planning and procedural content (PCG) generation in crafting interactive
narrative games that also aims to address the need for PCG in games at run
time [8,14]. We have consciously chosen to incorporate AI planning techniques
in the design of this system since previous research has shown that planning
c© Springer Nature Switzerland AG 2020
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techniques are well-suited for story generation and interactive narrative expe-
riences [3,14,20,22]. This has been demonstrated in several commercial games
and more fully-realized academic virtual environments for interactive narrative
experiences [1,2,11–13,17].

Adversario has been developed with Miller et al.’s Stories of the Town [10]
as its simulation engine with the purpose of redesigning the system to support
a more interactive and accessible application domain; in this case interactive
narrative games. In its current implementation, Adversario utilizes planning
techniques based on Glaive, a state-space narrative planner [18], to maintain
narrative coherence. It uses a custom implementation of Talk of the Town, a
richly detailed social simulation for domain generation that is input to the plan-
ner [15,18]. The Stories of the Town system [10] provides a framework for extract-
ing information from a complex social simulation, representing that information
in a way compatible with a classical AI plan solver, and translating derived
planning problem solutions into a specific format (e.g. narratives). Adversario
illustrates a new, modularized application domain for Stories of the Town’s
simulation-planning based narrative generation that allows for more interac-
tive engagement with the underlying complex simulation/planning system via
an interactive narrative game.

2 Related Work

2.1 Stories of the Town

Stories of the Town is described as a system that automatically generates nar-
ratives by recombining three distinct approaches to narrative generation: sim-
ulation, narrative planning, and context-free grammars [10]. Examples of these
approaches include Talk of the Town, Glaive, and Tracery with the first two
being directly incorporated into Stories of the Town [4,5,15,18].

Stories of the Town’s narrative generation process begins by running an
instance of the Talk of the Town simulation. This simulation runs until a pre-
determined amount of data (e.g. character relationships, number of characters,
etc.) has been generated. This data is then extracted from the simulation as local
JSON files which can be easily referenced in various stages of the narrative gen-
eration process. Once processed, this data is reformulated as a planning problem
description compatible with Glaive which subsequently returns a solution to the
planning problem as a series of discrete action steps to reach a set of narrative
goals. Lastly, narratives are generated by using the PCFG to expand each solu-
tion step as well-structured sentences resulting in a coherent (at least in terms
of causal relationships for a planner), semantically well-structured story.

2.2 The Best Laid Plans

The Best Laid Plans is an interactive narrative adventure game wherein the
player assumes the role of a goblin minion tasked with successfully completing
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its mission of retrieving a particular item in spite of NPCs who thwart the
player’s plans while attempting to achieve their own goals [19].

There are however a few key differences between Adversario and The Best
Laid Plans. In The Best Laid Plans, the player constructs and provides a com-
plete plan to the adversarial planner and the planner only begins crafting opposing
plans once it has access to the player’s complete plan. Essentially, in The Best
Laid Plans, the adversarial planner plans against a complete plan that does not
change while it generates an opposing plan. In Adversario however, adversarial
plans are reevaluated each time the player executes an action capable of affecting
the current iteration of the adversarial plan. This is possible because in Adver-
sario the AI planner does not take a complete plan as input but instead checks
the current state of the game as agents affect the game at each discrete timestep.
Secondly, the agents in The Best Laid Plans are all predetermined. In Adversario
however, agents are supplemented with various attributes such as personalities
and relationships with other characters derived from the rich simulation history
present in Stories of the Town [10]. These personalities and relationships, which
also change with each instantiation of the game, directly influence the range of
actions each individual agent may pursue. As we will show, this results in a game
in which the actions agents take to foil the player’s plans and the player’s range
of successful strategies for winning the game can change with each playthrough.

2.3 Reactive Planning for Drama Management

It should be noted that Adversario is not the first system to set out to incorporate
plan-based AI behaviors in dynamic, interactive game environments [7,9,21].
Façade is a well-known example of one such system wherein the player is thrust
into an evolving and adaptive narrative involving themself and two other NPCs
[9]. Adversario has several commonalities with these systems including adaptive
planning, a dynamic and interactive environment, and a hierarchical system
for managing its game state in in coordination with an underlying planner.
However, Adversario goes beyond these commonalities by also incorporating a
richer variety of game state information derived from Stories of the Town into
the instantiation of each game session. Character personalities and relationships
change with each play of the game allowing for each exploration of the dynamic
game environment to lead to new situations and, ultimately, interactive narrative
experiences. Addtionally, it does this from the perspective of an adversarial
planning game.

3 Game Design

3.1 Gameplay

In Adversario, the player assumes the role of an unnamed hero tasked with
collecting as many shards as possible. Throughout the course of the game, the
player competes against several other AI agents being orchestrated by the main
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Fig. 1. A section of Adversario’s interface. At the start of each turn the player is pre-
sented with the current state of the game via a map and supplementary text describing
the player’s current location and possessions. This is also the interface through which
the player performs actions.

adversary simply called Villain. Similar to the player, the ultimate goal of the
main adversary and their minions is to collect as many shards as possible. The
player and AI agents have access to a range of actions—some of which can only
be performed when a character has fulfilled certain preconditions and some of
which can only be performed by the player or only by a NPC. Regardless, all
actions affect the state of the game in some way.

Gameplay takes place on a map of various connected regions which may
contain items and also serve as markers for each agent’s location at each state of
the game as shown in Fig. 1. The game proceeds in a turn-based fashion with the
player being able to take one action at the start of each turn. Actions available
to the player include, but are not limited to, moving from one place to another,
retrieving an item at the player’s current location, and using a held item. After
the player performs their action for that turn, the AI planner then instructs one
of the NPCs to perform an action. Thus, the player and the collective adversaries
both execute no more than one action per turn. The effects of an agent’s actions
are reflected immediately in the game world such that the player’s action at the
beginning of a turn may result in the planner being forced to change its plan in
that same turn (e.g. if the player used up an item the adversary was planning
to use). The game progresses in this alternating cycle of player and AI actions
until all of the shards have been collected.

3.2 Characters

One of the key, motivating design factors of Adversario is having autonomous
agents with complex and varied attributes capable of affecting gameplay in
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noticeable ways in each playthrough. This is in part possible due to the amount of
information extracted from characters in Stories of the Town [10]. Additionally,
rather than having these attributes randomly generated from a corpus of possi-
ble attributes, we now have access to a simulation history which can be used to
trace the development of particular character attributes. This ultimately allows
for each iteration of Adversario to utilize character information from simulated
characters with detailed histories describing the development of their attributes
and relationships with other agents.

Rather than instantiating each agent in Adversario as a direct instantiation
of a character from Stories of the Town, we instead assign each agent (including
the player) a persona. In the context of Adversario, a persona represents the
character from Stories of the Town from which an agent derives all of their
personality and relationship attributes. Namely, if the player’s persona is John
Davis, the player will assume all of John Davis’ attributes while still retaining
their in-game title of “Hero”. Figure 2 illustrates a character profile for the hero
who has assumed the persona of Alan Rossler. The main reason for us choosing
this representation is to allow the representation and description of characters
in the narrative planner and game to focus more on their roles as opposed to
whoever happens to be their persona each playthrough. Each agent in Adversario
is assigned a persona at the beginning of the game based on the results of a
network analysis process detailed in Sect. 4.2.

Fig. 2. A minimal character profile for the player who starts the game with the title
of ‘Hero’. In this instance, the hero assumes the persona of a character from Stories
of the Town named Alan Rossler and inherits all of their attributes (e.g. personality,
relationships, occupation).

4 Game Architecture

Figure 3 illustrates the general architecture and process workflow of the Adver-
sario system. In this section we describe each module of the system in detail and
how each relates to the game.
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Fig. 3. Architecture and process flow of the Adversario system. The system can be
described through the processes of three modules: a content generator, a preprocessor,
and a game-to-planner interface.

Content Generator: The content generator is the default starting point of
Adversario. The content generator runs the standard social simulation in Sto-
ries of the Town. This process simulates characters existing within a simulated
town and ultimately generates a large collection of events and characters with
attributes developed during the simulation. Once this simulation halts, the sim-
ulation is handled by the preprocessor.

Preprocessor: Adversario’s preprocessor represents one of our main contribu-
tions towards developing a framework for mapping data from a social simulation
to an interactive narrative game that incorporates that data. The preprocessor
begins by extracting character information from Stories of the Town’s implemen-
tation of Talk of the Town as easily referencible lists (e.g. JSONs) [10,15]. The
preprocessor then prepares for this information to be utilized by Adversario’s
narrative planner (i.e. Glaive) by mapping each character’s attributes to first-
order logic predicates and storing these predicates in local files [18]. Listing 1.1
shows an excerpt from such a generated file.

(occupations Alfred_Beiner engineer)

(attracted_to_women Alfred_Beiner)

(adult Alfred_Beiner)

(likes Alfred_Beiner Wanda_Dier)

(male Alfred_Beiner)

Listing 1.1. Excerpt of a PDDL predicate file for a simulated character named Alfred
Beiner.

The last step of the preprocessor before the game is initialized is the creation
and analysis of a network constructed of characters from the content generator.
Each character is represented as a node in a multigraph—a graph in which nodes
can have more than one edge. As each character node is processed, graph edges
are added whenever a character possesses an attribute that relates to another
character. For example, with the predicate (likes A B), an edge is added from A
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to B with the label likes. The network generation process thus results in a multi-
graph wherein each character is represented as a node with their relationships
to other characters being represented as directed edges.

An important contribution of the network is that it provides a more sys-
tematic way to decide how to handle simulated character data. Upon creation,
information such as the number of nodes, the number of edges, which node has
the most edges, etc., is output to the game’s console. This information provides
useful insights into the vast amount of information generated. The density of
edges for example illustrate the overall connectedness of the various characters
generated. In particular, we utilize this network to determine how to assign
agent personas. Based on the number of agents that will appear in Adversario,
say n characters, we process the network to find the n characters with the most
amount of inward and outward edges. In context, these n character nodes repre-
sent the characters with the most relationships with other characters. Of these n
characters, we term the most influenced character to be the character with the
most outward edges and the most influential character to be the character with
the most inward edges. The reason for this representation is apparent from the
observation that (likes A B) with a directed edge from A to B describes charac-
ter B as exhibiting some property or history that influenced A to like B. With
this information, the player’s agent in Adversario is assigned a persona based on
the most influenced character and the main antagonist is assigned theirs based
on the most influential character. The reason for this assignment is motivated
by fostering the AI planner’s ability to pursue certain actions being directly
impacted by other agents’ relationships with that agent. The remaining agents
in the game are assigned their personas from the remaining set of n characters.

Game-to-Planner Interface: The game-to-planner interface (G2PI) module
represents the second unique contribution of our system’s architecture. The G2PI
module provides a structured framework for constant communication between
the front-end interactive narrative game, the game logic and state representation,
and the underlying narrative planner. In essence, this module translates game
state information from the playable game to the narrative planner and vice-
versa. In practice, this allows the adversarial planner to generate plans based on
the current state of the game and have these planned actions’ effects reflected
back in the playable game as they are executed.

Before entering the main game loop, the game is initialized by assigning
characters’ personas, generating item and character locations, etc. This process
generates the initial state of the game. The next step in the G2PI module is
the writing and outputting of a planning domain file for Glaive [18]. In order to
produce solutions for solving narrative planning problems, Glaive takes as input
two distinct files: a problem definition and a domain description. The problem
definition describes the instance of a problem to be solved by the planner whereas
the domain description states the actions, objects, and constants that exist in
any narrative problem being solved. Similar to early planning systems, actions
in Glaive are defined primarily in terms of preconditions and effects and can be
reused for multiple purposes in generated plans [6,16].
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Adversario’s G2PI module expedites communication and consistency
between the narrative planner and application domain. A clear example of this
is that in Adversario, all information passed to the narrative planner is written
automatically as the user defines the game logic. Whenever users define new
actions for the interactive narrative game in Adversario, each type of object
(e.g. agent, item, location) involved in that action is marked as a parameter
for a Planning Domain Definition Language (PDDL) action. At the same time,
users are also required to pass the preconditions and effects of their new action.
Listing 1.2 illustrates an example for an action defined in the game. With this
information being supplied while the game logic is being defined, users are effec-
tively writing the planning domain as they write the game’s logic without being
required to separately define each or continue to check for consistency between
the planner and the interactive game.

(:action move

:parameters (?char - character ?from - location ?to - location )

:precondition (and ( at ?char ?from )

(adjacent ?from ?to )

...

:effect (and ( at ?char ?to )

( not ( at ?char ?from )

...

Listing 1.2. Excerpt of a PDDL action description for the action ‘move’. In the
interactive narrative game and the planner, the action describes a character moving
from one location to another.

The next process in the G2PI module is essentially the starting point for the
main game loop. In the Write Current Game State process, all state information
about the current game session is output as a problem definition file—this is the
other input file that Glaive requires. As aforementioned, the problem definition
describes the specific instance of a problem to be solved and is represented as
a list of first-order logic predicates. Here, we also define the ultimate end goal
for the planner as having all of the shards collected. Essentially, this process
exports each state of the game as a problem that the planner must solve. Game
state information includes the locations of agents, the locations of items, any
items an agent possesses, etc., as shown in Listing 1.3. This process forms a core
part of the G2PI module as it provides a method for the narrative planner to be
logically in sync with the actual game being played.

( at Hero central )

( has Villain zeus_shard )

( adjacent central inn )

( item_at hera_shard market )

( friends Villain Alfa )

( enemies Hero Villain )

Listing 1.3. Excerpt of a problem definition describing the current game state for the
eventual problem to be solved by the narrative planner.
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Fig. 4. A simplified illustration of Adversario’s dataflow. Character information is
passed from a social simulation to a preprocessor which outputs several forms of data
for the interactive narrative game to utilize. This information is handled by the over-
all game-to-planner interface which communicates between the forward-facing game’s
logic and the underlying narrative planner.

Once the game state is written, the game checks if the game has been declared
to be over. In Adversario, the game is declared to be over when all of the shards
have been collected. When this happens, the game loop is halted and final results
are displayed to the player. If the game proceeds however, the game then checks
whose turn it is. If it is the player’s turn, they are allowed to input an action via
a shell terminal and the game then executes that action, ends the player’s turn,
and re-enters the game loop by writing the updated current game state. As shown
in Fig. 3, players are also able to skip their turn thereby switching to the enemy’s
turn without taking an action. When it is the enemy’s turn however, this process
changes. The enemy’s turn begins by using Glaive to produce a solution to the
planning problem definition generated at the top of each game loop cycle. This
problem definition is used as input along with the domain definition generated
in the 2nd step of the G2PI module. (Note that the domain definition file is only
generated once since it does not change throughout the course of the game.) Now
that Glaive has knowledge of the current state of the game, the types of actions
agents can perform, and has a well-defined goal of every shard being taken
by some agent (incl. the player), Glaive returns a planning problem solution
describing how to manipulate agents (except for the player since the planner
does not control them) to achieve its goal. Listing 1.4 is an excerpt of a solution
from one turn of an example game.

(:steps (take Bravo ares_shard townhall)

(move Bravo townhall library)

(take Bravo zeus_shard library)

(take Alfa demeter_shard market)

(move Alfa market fortuneteller)

(bestow Alfa demeter_shard Villain fortuneteller)

...

Listing 1.4. Excerpt of a generated solution for allowing the adversary to accomplish
its goal. The action sequence involves two agents, Bravo and Alfa, moving, taking, and
giving items throughout the game.
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In order to prevent the adversary from completing the game too quickly,
we then instruct the game to execute only the 1st step of a returned solution.
The instructed agent then completes this action, the next turn is set to the
player’s turn, and the process returns back to the top of the game loop wherein
the updated game state is written. If the planner does not return a solution or
exceeds our predetermined solving time however, the enemy’s turn is skipped
and the player regains control of the game.

The Overall Architecture: With all of the information presented above, we
now summarize the overall architecture and process flow of the Adversario sys-
tem. This simplified architecture is illustrated in Fig. 4. Adversario begins by
running a content generator built upon Stories of the Town’s implementation
of Talk of the Town [10,15]. This content generation module generates a set
of characters with detailed attributes spanning personalities and relationships.
This information is then passed to a preprocessor that extracts this informa-
tion in various forms (e.g. JSONs, specialized predicate files) and generates and
analyzes a network of these characters to determine which characters should
be utilized in the interactive narrative game. In practice, this network analysis
determines each game agent’s persona (i.e. the character from which that agent
will derive specific relationships and attributes). The game is then initialized—
a process which determines the location of agents, items, etc. This constitutes
the first step of the game-to-planner interface. Around this same time, the
types of actions and objects available in the interactive game are automatically
processed to generate a planning domain file compatible with a PDDL planner
(in this case Glaive) [18].

From this point, users enter the main game loop cycle which always starts
with writing the current state of the game as a problem definition file which
describes the current state as a series of first-order logic predicates. This step
allows the planner to be in sync with the actual playable game. The game alter-
nates between player and enemy turns until the end goal of the game (i.e. having
all of the shards being collected) is achieved. On the player’s turn, the player
is able to execute at most one action which will immediately affect the game’s
state. This action is then processed, the next turn is set to the enemy’s turn,
and gameplay resumes from the top of the game loop. On the enemy’s turn,
the current state of the game and range of actions available to planning agents
(not including the player) are passed to Glaive via the problem definition and
domain definition files respectively. Glaive then returns a sequence of action steps
describing how to instruct agents to achieve the end goal of the game based on
the current state of the game. The first step of this returned plan is then exe-
cuted by the respective agent and gameplay resumes from the top of the game
cycle with it now being the player’s turn. In the event that the planner fails to
return a solution or exceeds a predetermined solving time, the enemy’s turn is
skipped. The game checks for whether or not every shard in the game has been
collected at the top of each turn and if so, the game loop is exited and final
results are displayed to the player.
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5 Results

In this section we present a gameplay session from Adversario and reflect on our
current implementation of Adversario.

The CONVINCE and FEUD actions share an identical color due to the fact
that these actions are distinctly different from the other actions—these actions
can only be executed if two agents’ personas have certain relationships with each
other. For example, CONVINCE can only be performed if the player tries to
perform the action with an agent who likes them (i.e. (likes agent player)). Given
that these attributes are derived from personas which change each instantiation
of the game, this action might not always be available to the player. CONVINCE
also has a side-effect that can foster even more interesting behaviors. When the
player convinces another agent, they not only receive an item from that agent but
that agent might also start a feud with another agent. Similar to CONVINCE,
FEUD also requires specific relationship conditions to be met in order for it to
be performed. In this case, FEUD can only be performed if an agent has been
convinced by the player and if there exists another agent that the instigating
agent is enemies with (i.e. (enemies instigator other)).

Figure 5 illustrates an actual gameplay session from Adversario via a series
of tables. The tables should be read left-to-right, top-to-bottom. The first table
contains a legend for the subsequent tables. In the subsequent tables, each col-
umn corresponds to a turn and each row corresponds to an agent. The player is
depicted as the agent in the first row of agents. The highlighted column shows
the current turn number along with that agent’s executed action on that turn.
The remaining columns describe each agent’s (except for the player’s) actions for
the next four turns. It should be noted that in the actual game, the player is not
provided with any information describing other agents’ future actions; namely
the player can only assume what other agents might do. It is only for illustrative
development and research purposes that we explicitly provide this information.

Actions that involve two agents (e.g. giving and stealing) are highlighted
with a different color shared between the two agents involved when that action
is executed. In the game shown in Fig. 5, there are six shards to be collected.
The game ends once all six shards have been collected. Through the figure, one
can also see how subsequent plan steps change as the player interacts with the
game. Even as the player moves from one location to another, the adversarial
planner reevaluates its plans. As mentioned in the game’s implementation, it can
be seen that adversarial plans do not change when the player does not perform
an action (e.g. T5).

In its current form, Adversario accomplishes the goals that we set out
to achieve. The game supports the instantiation of agents who derive their
attributes from a social simulation while also allowing these derived attributes to
directly impact gameplay and the underlying planner. As the player takes actions
in the game, the planner continuously adapts to the current state of the game
in order to discover new ways to obstruct the player whose goals directly con-
flict with those of the planner. In essence, we have successfully implemented an
interactive narrative game featuring real-time adversarial planning and detailed
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Fig. 5. Visualization of a gameplay session of Adversario. The player is depicted as the
agent in the first row of agents with all of the remaining agents being controlled by the
adversarial planner. Different icons correspond to different actions that agents take or
plan to take at each turn. These actions are Move, Take, Give, Steal, Convince, Feud,
and Game Over.
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agent attributes capable of influencing how the player can engage with the game
and its agents’ behaviors.

6 Discussion

In this paper, we presented our interactive narrative game Adversario. In Adver-
sario, the core game mechanic revolves around the interactions between the
player and an adversarial planner who both strive to accomplish competing
goals. The two main design goals of Adversario are: 1) allowing each procedurally
generated agent to be instantiated with detailed personalities and relationships
with other agents capable of directly affecting gameplay and 2) incorporating a
framework for communication between Adversario’s forward-facing game and its
narrative planner such that real-time, adaptive, adversarial planning is feasible
in an interactive narrative game. In summation, Adversario attempts to bridge
several gaps between interactive narrative game design, procedural content gen-
eration, and classical AI planning. This is done by transforming a simulation-
planning based narrative generation system into a system for streamlining the
process of crafting interactive narrative games involving rich procedurally gen-
erated agents.
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Abstract. Providing intelligent feedback to aid authoring has been pro-
posed as a way to speed up authoring, give the author more control, and
to enable the authoring of more complex interactive narratives. However,
there is little research investigating what concrete feedback items would
be useful for interactive digital narrative (IDN) creators. In this paper,
we discuss potentially useful feedback items in relation to authoring goals
and concerns. We perform a systematic literature review to make a list
of concrete feedback items of interest related to the most emphasised
concern of authoring - the effect of the interactive narrative on the user.
We identify 47 User Experience (UX) dimensions in the IDN literature
that could serve as useful feedback items, covering 8 categories - Agency,
Cognition, Immersion, Affect, Drama, Rewards, Motivation and Disso-
nance. This list combines and untangles how different IDN researchers
have interpreted and expressed interest in the complex idea of UX in the
past decade and gives us insight into what concrete aspects of UX might
be useful to estimate via automated feedback.

Keywords: Intelligent feedback · Co-creation · User experience ·
Interactive narratives · Authoring goals · Mixed creation

1 Introduction

Authoring in Interactive Digital Narratives (IDN) is very challenging. Creators
often have to compromise on either the interactive complexity or the quality
of the IDN artefact created [31,32]. Most efforts at increasing interactivity, by
relying on emergent narratives for example [32], do so at the expense of autho-
rial control and/or quality. Subsequent efforts, like drama managers [33] try to
retain complexity and improve quality by introducing new architectures and
more sophisticated technology [34]. While some authoring tools support debug-
ging and visualization of the underlying structure [35], as complexity increases
these become hard to fully comprehend. A mixed initiative approach has been
proposed as a way to overcome this issue of dissociative authoring [29] by giv-
ing the author feedback on the potential experiences possible within their work,
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referred to as Narrative Analytics in [28] and Intelligent Narrative Feedback
in [29]. Similarly, Artificial Intelligence (AI) and Natural Language Processing
(NLP) open up a lot of opportunities for generating intelligent feedback; for
example, sentiment networks [38], emotional arcs [51]. By using this feedback
to inform authoring, the author could make use of the affordances offered by a
complex system while retaining visibility and control, and by extension, quality.

But what exactly is the feedback required by authors? Due to IDN’s interdis-
ciplinary and relatively novel nature, collecting these by finding and interviewing
a representative set of IDN creators would be challenging. In this paper we have
therefore taken an alternative path, and present a systematic review of IDN
literature, focusing on the goals and concerns of authors in order to identify
an appropriate set of feedback items. Many papers talk about authoring goals,
including expressing a specific intent [29], maximizing affordances of IDN [41]
and creating a certain effect in the user [30,41]. However, the most emphasised
goal is a good User Experience (UX). Importance of UX is also reflected in how
IDN creators often use UX evaluation to measure their success [34].

Therefore, in this paper we focus on identifying the UX dimensions of IDN,
with the idea that this could then form the basis of useful automated feedback
to authors. The paper is structured as follows: Sect. 2 discusses related work and
background, Sect. 3 outlines the methodology used for the systematic review,
Sect. 4 presents the results, Sect. 5 discusses findings and potential applications,
and Sect. 6 outlines future work and conclusions.

2 Related Work

Previous work has identified some high level categories of useful feedback items
for authors. But these deal either with specific problems, for example structural
analysis to identify dead ends or short experiences [28], or are not comprehensive
in that they focus on specific aspects such as emotional experience [29]. Visual-
isation is an important element of mixed creation, for example [39] focuses on
low level visualization of interaction design as progression maps. Similarly, [37]
discusses automatic structural analysis using graph theory, and [26] suggests
some low level computational metrics that show correlation with user experi-
ence dimensions. We are interested in higher level insights. For example, [40]
talks about a similar idea of collecting parameters and then figuring out how
to map them to corresponding cognitive processes but limits the scope of their
discussion to two feedback items - suspense and surprise.

UX is a very broad area. Audience Studies is a whole field devoted to study-
ing and developing theories surrounding audience’s reception of media including
IDN [54], and there are conceptualizations of UX (like those presented in [6] and
[48]) which describe the process of experience or the relationship between design
and experience. However, these do not easily extend to evaluation frameworks
or feedback. A number of evaluation frameworks of UX have been proposed for
IDN that could form this basis. For example, [42] consolidates Murray’s high
level interpretation of UX (as Immersion, Agency and Transformation [41]) with



60 A. T. Revi et al.

Roth’s framework [43], to get twelve concrete UX dimensions. Whereas [44]
uses GEQ [45], NEQ [46], and NTQ [47] to create a specialised UX question-
naire. These are overlapping, but non-identical frameworks. Concepts like affect,
curiosity, suspense and identification from [42] are closely related to the emo-
tional engagement dimension in NEQ but are not quite the same. NEQ includes
a narrative understanding dimension which is not talked about in [42]. Roth and
Koenitz [42] notes how immersion is defined in different ways and settles on its
broader high level definition, whereas in work by Kleinman et al. [44] immersion
is simply the “capacity of the game contents to be believable”.

There is clearly inconsistency and overlap in how UX is defined and under-
stood by different researchers [30]. It is this that motivates our systematic liter-
ature review of papers talking about user experience in IDN.

3 Methodology

Our systematic literature review follows the established methodology set out in
[57], this is formally five steps: outlining the research question, selecting key-
words, selecting appropriate electronic resources, constructing a search method,
and defining inclusion and exclusion criteria. The research question we are asking
in the review is: What concrete aspects of UX are of interest to IDN creators?,
and the following section outlines our approach to the other steps.

3.1 Constructing the Sample

Springer1 was chosen as the electronic resource because it is a database that
has good coverage of IDN specific research (for example, ICIDS proceedings).
While other resources like CHI Play contain literature on HCI, they tend to
be more focused on games. Since we are aiming for IDN focused literature we
would have had to filter out a lot of papers. Only papers from the past ten years
(2010–2020) were included in order to ensure that the UX dimensions identified
were relevant to current approaches and technology. Saturation sampling was
chosen as the search method since the potential set of matches was too large to
exhaustively analyse. The following search phrase was built by listing commonly
used keywords for UX and IDN, searching for the intersection and adjusting to
reduce number of irrelevant results:

((user OR player) NEAR/1 (evaluation OR experience OR experiences OR study
OR studies OR engagement OR satisfaction OR enjoyment)) AND (“adventure
game” OR “adventure games” OR “hypertext fiction” OR “emergent narrative”
OR “emergent narratives” OR (interactive NEAR/2 (media OR cinema OR
narrative OR narratives OR drama OR dramas OR fiction OR story OR stories
OR storytelling) OR (game OR games) NEAR/1 (narrative OR narratives))

Any paper having the above keywords is likely to talk about some aspect of
user experience of IDN in some way. However, for practical reasons, we chose

1 Springer Link - https://link.springer.com/.

https://springerlink.bibliotecabuap.elogim.com/
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the following inclusion and exclusion criteria to select papers that are likely to
give us the most insight into which parameters are of interest:

1. Does the paper focus sufficiently on narrativity and interactivity? There are
many types of IDN including Interactive Cinema, Mixed Reality, Storytelling
Games and Documentaries and these were all included. Papers were excluded
if they were discussing linear narratives, or did not put enough focus on
narrativity. The framework proposed in [30] distinguishes narrative goals from
system goals. Edutainment and games with a weak narrative component are
examples of IDN applications that prioritize system goals over narrative goals.
We wish to include only papers that focus primarily on narrative goals. For
example, [58] is excluded because while it touches on narrative goals (affect,
immersion), the primary focus is on learning.

2. Is the paper about formalizing, measuring or evaluating user experience or
some aspect of user experience of IDN or does it include some evaluation of
it? The kind of papers that are most likely to tell us which aspects of UX
are of interest to IDN creators are those that include user experience studies
or evaluation frameworks. Such papers also break down user experience into
more concrete, measurable parameters. Papers that conduct computational
evaluation instead of a user study also give us similar insights. Papers that
theoretically formalize UX or discuss it in the context of IDN theory could
help concretize UX and make the list more complete.

3. Is the discussion on user experience in the paper detailed and concrete enough
to provide relevant insight? Some papers that discuss UX theoretically do so
at a very high level [48–50] so including them is not useful for our purpose of
concretizing it.

3.2 Coding Process

To enable saturation sampling, the results of the search were filtered and coded
in batches of 20 papers. Each paper in the batch was compared to the criteria,
and if it matched was reviewed, and coded as per the following process:

1. UX dimensions were interpreted based on how UX was structured or evaluated
in each paper. This was sometimes explicit, for example [42], but sometimes
it had to be interpreted from how the authors discussed UX, such as [1]
where they evaluate UX in terms of felt and actual understanding, perceived
interactivity, narrativity and dissonance.

2. Sometimes, the papers include a hierarchical representation of UX dimensions
[42] but since we are interested in concrete concepts only leaf nodes (called
low level concepts in this paper) are added to the codebook.

3. If any overlap between the low level concepts is encountered while merging to
codebook, the conflicting low level concepts are deconstructed based on their
definitions and separated out.

This process is continued until all the papers in the batch are processed. We
then repeated the process for the next batch, until we encountered a batch with
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no new codes (saturation point). The number of papers included and new codes
added per batch can be seen in Table 1.

Table 1. Systematic literature review - saturation sampling

Batch number Number of selected papers Number of new codes

0 (seed papers) 4 28

1 10 13

2 6 4

3 6 2

4 5 0

3.3 Challenges, Nuances and Subjective Decisions

We are interested in subjective user experience. Properties completely intrinsic
to either system or player are excluded (eg- details pertaining to interaction
design like number of choices and extrinsic goals, motivation to start playing,
player skills). Some properties, though subjective, are still so intrinsic or specific
to either the user or the system that modelling them as intelligent feedback is
unlikely to be either feasible or useful - eg Loss of self consciousness, or the
desire to save some particular non player character (NPC). In such cases, if an
underlying generalizable concept can be discerned based on why the author was
interested in this, then it is this concept that is coded. For example loss of self
consciousness may have been collected as an indicator of presence. Desire to
save an NPC may be interesting because it indicates the degree of attachment
or identification with that character. In order to scope and contain growth of
the codebook, concepts that are specific to a certain kind of narrative layer (eg
- video quality), type of IDN (eg - distance between locations) or multiplayer
experiences (eg - social relatedness) and concepts collected for contextualization
(eg reasons for quitting, suggestions for improvement) are also excluded.

The structure of UX is specified to different degrees in different papers. For
example, it is very clear in [42] but vague in [3]. When the structure of UX is not
clear in a paper, its interpretation and consequently the process of identifying the
leaf nodes becomes more subjective. This impacts the decision regarding which
concepts are concrete enough to be coded as low level. When a concept’s con-
creteness is not clear from a paper, it is decided by considering the context and
its description in other papers. This adds a level of subjectivity. Papers some-
times talk about UX concepts that are not central to the scope of the paper - in
the background sections, follow up questions, when describing causal relation-
ships to other concepts or in general discussion. Such mentions are often so brief
that interpretation of meaning and concreteness would be too subjective, mak-
ing merging them into the codebook difficult. So concepts that are not central
to the framework or evaluation presented in the paper are excluded. This, again,
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becomes more subjective if the structure is unclear as discussed above. Coding
for performed by the first author and the results were reviewed and discussed
within the research team.

Splitting up old codes and revising the definitions are not seen as adding
new concepts. When a code is split, the numbers are revised retrospectively. If
enough information is not available to resolve an overlap between two concepts,
the more concrete or well defined concept is kept and the other one is discarded.
If overlap is minimal, both are kept. Concepts that are very similar are merged
into a single low level concept and subtle differences are kept track of in the
description.

4 Results

This process yielded 47 codes which can be placed under 8 categories as shown
in Tables 2 and 3. The third column shows the number of papers in which the
code was found. Note that the use of each concept in its original paper might
vary slightly from the definitions given below. Sometimes only a subset of the
code is mentioned. For example papers with an interest in just excitement or
anxiousness, were counted as interested in game or at game affect type and/or
affect intensity accordingly. Papers that don’t mention the code but a higher
level concept, for example, believability, were counted for all sub-codes based on
its interpreted meaning. Papers where a code is mentioned very briefly or not as
part of the central work were not counted. The last column shows the references
as well as the sense in which concepts were originally used in those papers before
they were split up or absorbed either fully or partly into the corresponding code.
The following sections describe each category in more detail.

4.1 Agency

Six dimensions related to agency were identified: Autonomy or perceived free-
dom to do as the user wanted is related to the number and quality of options
as well as navigational freedom. Effectance or perceived meaningfulness and
impact of choices is related to being able to recognize when and how the story-
world was causally affected by the player’s actions through clear feedback. This
is a requirement for control which means being able to intentionally bring about
specific goals and outcomes. [5] is interested in the idea of persuasion or degree
to which the player was persuaded to take a particular action. Conversely, [34]
talks about the degree to which the player felt like he was being manipulated
by the system. These concepts were coded as manipulation. [6] talks about
personalisation or the extent to which the user feels that they experienced a
story unique to their actions. This is related to the extent to which a user feels
like they expressed their intention and extent to which they feel like the system
understood this expression and has responded to it accordingly. Additionally
usability, which refers to the user’s experience with both the hardware and the
software from a HCI perspective is also put under this category.
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Table 2. Codebook: UX dimensions

Category Code Num References

Agency Autonomy 6 Navigational freedom [12,13], availability of desired
choices [17,27] autonomy [34,42]

Effectance 7 Effectance [11,15,21,42] unnecessary choices [17]
meaningful interaction [30], actions had no effect [27]

Control 4 Flow [10,15] control [3,17]

Manipulation 3 Likelihood of successful manipulation [5] autonomy
[42] non limitation [34]

Personalization 1 Personalization [6]

Usability 7 Usability [3,11,17,19,26,42] effort to change story [19]

Cognition Narrative
Understanding

9 Epiphany [9], observed understanding [7]
understanding theme, intent [1,12–14] narrative
understanding [16,44] intelligibility [30]

Game
Understanding

9 Flow [6,10] clear feedback, goals [15] expectations
[11,14,26] understanding how to interact [8,19]
system intelligibility [30]

Perceived
Understanding

4 Epiphany [9] closure [30] perceived understanding
[1,7]

Logical
Consistency

11 Epiphany [9] believability [3,7,11,14,26,42] visual
communication [16] surprise, incongruency [40]
immersion [44] coherence [34] inconsistencies [3,34]

Ambiguity 1 Level of abstractness [30]

Perceived
Realism

10 Believability [7,26,42] character believability [3,11,14]
intelligent response [15] perceived realism [16]
presence, immersion, naturality [44] breaks - sense of
strangeness [34]

Challenge 5 Difficulty [6,10,15] was demanding [17] flow [10,42]

Storification 4 Variation in experienced story [12] degree of
storification [27] emergent narrative [24] narrative
understanding, mental models [44]

Immersion Presence 7 Sensory, imaginative immersion [10] presence
[11,16,42,44] Loss of Self Consciousness [15]
emotional, spacial immersion [21]

Suspension of
disbelief

4 Believability [7,26,42] role identification [14]

Degree of focus 10 Absorption, attention, focus [8,15–17,44] flow
[6,10,11,44], transformation of time [15], attraction
[18], awareness of surroundings [19]

Object of focus 3 Attraction towards [8,18] reference [20]

Identification 9 Role adoption [11,26] cognitive/behavioral responses
[15] emotional engagement [16] suspense [42]
identification [14,16,34,42] perspective [20]
like/dislike [4]

Continuity 7 Flow [6,10,11,22], inconsistencies [3,34], breaks [34],
relatedness [4]

Aesthetics 4 Sensory immersion [10] pleasantness [11,17,26]

Safety 1 Safety [6]
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Table 3. Codebook: UX dimensions contd

Category Code Num References

Affect In game affect
intensity

17 Suspense, tension, anxiety [7,10,12,21,25,26,42],
Affect, emotional state [7,10,11,15,26,42], Enjoyment
[7,11,22], Flow [10,44], emotional
engagement/immersion [13,16,21,44], behavioural
responses [15], Reception [16], closure [6], Curiosity
[42], Pleasure [34], Surprise [3,42]

In game affect
type

15 Suspense [7,10,12,25,42] affect [7,10,11,15,24,42]
enjoyment [7,11] flow [10,42,44] reception [16] closure
[6] emotional state [18,26] curiosity [42] emotional
engagement [44] pleasure [34] surprise [3]

At game affect
intensity

5 Annoyance [17], enjoyment [26,34,42] interest, fun
[44] flow [42,44]

At game affect
type

6 Annoyance [17] affect-technical [24] enjoyment
[26,34,42] flow [42,44] interest, fun [44]

Drama Curiosity 10 Curiosity [3,7,11,13,14,17,22,26,42] temporal
immersion [21]

Closure 2 Narrative closure [6,30]

Uncertainty 13 Epiphany [9], Suspense [7,10–12,26,40,42],
imaginative/emotional immersion [10,21] curiosity
[26,42] believability [11] predictability [3,17,40]
Surprise [3,40]

Expectation 9 Suspense [7,11,12,26,40] imaginative/ emotional
immersion [10,21] expectation [14,40] surprise [3,40]

Desired

outcomes

3 Satisfaction with ending [17] dreaded/desirable

outcomes [17,42]

Novelty 1 Novelty [17]

Variety 2 Variation in experienced story [12] variety [34]

Themes 4 Theme [12,13] images [34] escalating climax [3]

Rewards Eudaimonic
appreciation

4 Eudaimonic appreciation [7,42] meaningfulness,
take-away [14] pleasures of reflection [6]

Sense of reward 5 Auteletic Experience, intrinsic rewards [15] feeling
rewarded [3,6,17] curiosity [42]

Learning 1 Cognitive responses [15]

Interest 2 Increase of interest in the topic [14] edurability [17]

Motivation To continue 5 Continuation desire [1,2,24,44] engagement [22]

To replay 5 Desire to replay [10,12,17,23,24]

To interact 2 Desire to explore/get involved [13] motivation to
change story [19]

Objectives 1 Objectives [24]

Activities 1 Activities [24]

Reinforcement 2 Catharsis [6] accomplishments [24]

Dissonance Interactivity 3 Frequency choices [17] participation [21] interactivity
[1]

Narrativity 1 Perceived narrativity [1]

Dissonance 4 Disruption [17,21] narrative play [23] separation of

interactivity and narrativity [1]
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4.2 Cognition

Eight dimensions related to cognition were identified. Logical consistency is
consistency of events and character behaviour as well as the themes and mes-
sages of the narrative. Ambiguity is the level of abstraction or clarity of the
content. According to [30], narrative is said to be unambiguous when the con-
tent predisposes audience towards one and only one interpretation. Degree of
storification is the extent to which a self-narrated story and mental models are
created internally in the player. Narrative understanding is a measure of how
much the user understands the story as intended by the author. Game under-
standing refers to how much the user understands game elements like clarity
of goals, rules, boundaries and how to interact with and influence story. Per-
ceived understanding is the degree to which users felt like they understood
the narrative rather than their interpretation of it being conjecture. Challenge
is a measure of how difficult users found the game and if they found that level of
difficulty necessary, meaningful and enjoyable. Perceived realism is the game’s
closeness or resonance with reality judged on plausibility of events and charac-
ter behaviour, perceived intelligence of system and characters and the degree to
which the experience does not feel engineered.

4.3 Immersion

Eight dimensions of Immersion were identified. Presence is related to the degree
to which the user feels like they have left the actual world and entered the story,
the feeling of being in the mediated space with mediated people. Suspension of
disbelief refers to the degree to which the player loses awareness of the medium
through which the experience is transmitted. Degree of focus or absorption
refers to the degree to which the user’s abilities and attention is focused on the
experience. Sometimes there is also interest in the Object of Focus - game,
narrative or reality frame. Identification or connection refers to the perspective
adopted by the user as well as affective disposition towards different story ele-
ments. It includes the degree to which users identify with the role and the story
as well as the degree of attachment, empathy, and sympathy felt towards dif-
ferent characters. Continuity is the degree and duration of ongoing continuous
involvement in the storyworld, merging action and awareness and the absence of
breaks in the narrative caused by sudden changes in tone or the occurrence of
abrupt, unconnected events. Aesthetic pleasantness, or the degree to which
the user finds the setting and layout appealing, is also included in this category.
Though not commonly discussed, [6] also talks about immersion in relation to
the user’s perceived Safety and how past a certain level of immersion, the user
is at the risk of feeling unsafe.

4.4 Affect

While affect encompasses a vast range of experiences, we listed it in the code-
book as in game and at game affect type and intensity. Affect intensity is the
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intensity of emotional arousal and engagement felt. Affect type refers to the
type of affect. More than 40 types of affects were listed from all papers together
(e.g. Exhilaration, Anger, Frustration, etc.). Listing them out as separate codes
does not seem useful but an important distinction to make is between affect felt
towards the application or the game itself versus the same emotions aroused by
events in the narrative. This is similar to the idea of at-game and in-game frus-
tration described in [52]. This is differentiated as at-game or in-game affect.

4.5 Drama

This category relates to traditional narratology and drama. Curiosity is defined
here as the degree of interest in the story, progression and actionable possibilities,
or simply, a desire to find out more. Themes refers to topics, images and tropes
that the user identified in the experience. Novelty refers to perceived newness
and innovation in different elements of the experience. Variety refers to num-
ber and diversity of choices, experiences and actions. Closure is the degree to
which users felt like the experienced story was complete and that the relevance
of all story elements was revealed [30]. Suspense and surprise were absorbed
into other concepts including uncertainty or predictability of progression and
system responses and expectation aroused by a situation or narrative prompt.
Suspense also includes the code - desired outcomes which refers to the user’s
dreaded and desirable consequences as well as satisfaction with how the story
progressed.

4.6 Rewards

Four dimension related to rewards were identified. Eudaimonic appreciation
is a measure of perceived cognitive and emotional meaningfulness of the experi-
ence (in terms of deducing general life lessons, insights into the meaning of life or
how much the source challenges perceptions and life stories of the user.) Sense
of accomplishment is related to the degree to which the player found the
experience intrinsically rewarding and considers his investment in it worthwhile.
Learning is a measure of how much playing game improved skill, knowledge or
intelligence and arousal of interest stands for the degree to which the experience
created an interest in the topic or in IDN.

4.7 Motivation

Six dimensions related to motivation were identified - Objectives refers to
intrinsic objectives that the user developed while playing. Activities refers to
what types of actions (interface/solve/ sense/ socialize/experience story and
characters/ explore/experiment/create/destroy) users planned to or wanted to
perform. Reinforcement refers to types of rewards that kept them motivated
(completion, advancement or achievement). This was included in this category
rather than Rewards because they were interested in the reward in the context of
continuation desire. The remaining dimensions - intensity of desire to continue
playing, desire to interact and desire to replay are self explanatory.
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4.8 Dissonance

The final category has only three codes. Interactivity refers to the user’s per-
ception and satisfaction of the degree of participation or interactivity. Narra-
tivity refers to user’s perception of the game’s focus on narrative elements as
compared to its game elements. Dissonance stands for the degree of perceived
dissonance or harmony experienced between game and narrative elements.

5 Discussion

The main contribution of this paper is the codebook shown in Tables 2 and 3.
While there have been many efforts to formalize and break down UX into simpler
dimensions, they have resulted in many different interpretations - each concept
being defined slightly differently in different papers and concepts overlapping
each other to varying degrees in their many definitions. Our intention is not to
promote what we believe UX should look like, or to claim that this is a defini-
tive list of UX dimensions, rather the work presented here brings together and
untangles those interpretations of UX expressed in the IDN literature, showing
us ultimately what concrete dimensions of UX can be considered to be of interest
to this specific community. The counts associated with each concept also gives
us some insight into the relative interest and usefulness of modelling different
dimensions of UX, although there will be other factors at play (for example,
how commonly they are discussed in other communities, or the availability of
instruments with which to measure them). The references column also tells us
in what sense the interest was originally expressed.

Researchers are often interested only in specific aspects of UX but this table
may be used in evaluation to give a broader and more complete understanding
of UX for IDN, and to identify dimensions that are considered less frequently.
For example, while effectance, autonomy and usability are widely evaluated,
concepts like control, manipulation and personalization are given less attention,
even though they might provide useful insights about the user’s experience of
agency. Other commonly used evaluation frameworks like [42] and [45] can be
seen as focusing on a subset of the codes listed.

The main motivation for our list is so it can be used as a starting point for
generating automated feedback for the author to assist authoring. For example,
in game affect type and intensity are concepts that seem to be of interest to
most IDN creators and there seems to be a good amount of literature on affect
detection using NLP techniques(eg- [51,53]). The work presented in this paper
can act as a starting point for such an investigation. Mapping these UX dimen-
sions against a literature review of NLP techniques will give us insight into such
possibilities. In the case of some of these concepts, like perceived realism and
logical consistency, it is more straightforward to see what properties of the source
cause the desired effects in the user. On the other hand, concepts like presence
and degree of focus have complex causal relationships with system and content
properties as well the other concepts and would be more difficult to model. Work
in media psychology and audience studies like [54,55] and [56] discusses some
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of these concepts and the nature of their relationships with each other and the
source more closely.

Authors usually want to create a certain pattern of effects on the user. For
example, [42] talks about cyclical building up and relieving of curiosity. While
it might be possible for the author to visualize, predict and create this effect
when writing linear stories, it becomes hard to keep track of this when the space
of potential stories grows. However, if curiosity, expectation, uncertainty and
affective responses can be automatically modelled, then it should be possible
to reflect this to the author for all the possible paths through their narrative,
allowing them to more efficiently tailor the content and tune its effects on the
user along all branches, resulting in better authorial control and user experience.

6 Conclusion

In this paper, we have examined what the IDN community considers to be the
important UX dimensions for its users, readers and players. Our goal is to under-
stand what automated feedback might be useful to IDN authors. To gather feed-
back items that will help the author we performed a systematic review of UX
in the IDN literature. This process untangles the many overlapping interpreta-
tions of UX by different IDN researchers and yields a list of 47 feedback items
covering 8 categories: Agency, Cognition, Immersion, Affect, Drama, Rewards,
Motivation, and Dissonance. Our future work will investigate AI and NLP tech-
niques that will help automatically estimate these. Integrating such feedback to
an authoring environment would not only help detect problems but would also
allow authors to closely tailor the experience for their users without massive-
scale iterative playtesting. It could free them to write more complex narratives
without losing sight of how each branch of those narratives impacts the user.

Authoring goals go beyond UX, and these could also be assisted by automa-
tion. For example, the desire to express a specific authorial intent calls for feed-
back at a lower level than UX. This is in part accomplished by visualizations
such as those in Novella [35] and progression maps [39], but as complexity grows,
more insightful views like sentiment networks, maps, timelines and dramatic arcs
are also worth considering. Reviewing commonly applied narrative devices, for-
malisms, conventions and authoring practices might tell us which would be most
useful. Similarly reviewing critical analyses of IDN works and IDN theory might
show us what feedback items can help the author maximise the use of IDN affor-
dances or train them in the art of IDN [36]. This might also mean feedback that
helps them fluently use the authoring tool (e.g. system feedback [29]).

We hope that this research can become a foundation stone for these future
mixed-initiative approaches. By focusing on the dimensions of UX specifically
of interest to the IDN community we have shown the range of feedback that
automation might usefully provide, as well as framing the existing work on UX
as an evaluation method. Ultimately, providing IDN authors with automated
feedback items should not only allow individual authors more control, but by
enabling new complexity, it should also help IDN to mature as an art form.
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M., Thue, D., André, E., Lester, J.C., Tanenbaum, J., Zammitto, V. (eds.) ICIDS
2011. LNCS, vol. 7069, pp. 199–206. Springer, Heidelberg (2011). https://doi.org/
10.1007/978-3-642-25289-1 22

7. van Enschot, R., Boogaard, I., Koenitz, H., Roth, C.: The potential of interactive
digital narratives. Agency and multiple perspectives in Last Hijack Interactive. In:
Cardona-Rivera, R.E., Sullivan, A., Young, R.M. (eds.) ICIDS 2019. LNCS, vol.
11869, pp. 158–169. Springer, Cham (2019). https://doi.org/10.1007/978-3-030-
33894-7 17
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Graham, N., Kapralos, B., Saif El-Nasr, M., Stanley, K. (eds.) ICEC 2011. LNCS,
vol. 6972, pp. 13–21. Springer, Heidelberg (2011). https://doi.org/10.1007/978-3-
642-24500-8 2

https://doi.org/10.1007/978-3-642-34851-8_9
https://doi.org/10.1007/978-3-642-34851-8_4
https://doi.org/10.1016/j.entcom.2012.09.004
https://doi.org/10.1016/j.entcom.2012.09.004
https://doi.org/10.1007/978-3-642-25289-1_25
https://doi.org/10.1007/978-3-642-25289-1_25
https://doi.org/10.1007/978-3-642-25289-1_16
https://doi.org/10.1007/978-3-642-25289-1_16
https://doi.org/10.1007/978-3-642-25289-1_22
https://doi.org/10.1007/978-3-642-25289-1_22
https://doi.org/10.1007/978-3-030-33894-7_17
https://doi.org/10.1007/978-3-030-33894-7_17
https://doi.org/10.1007/978-3-642-33760-4_9
https://doi.org/10.1007/978-3-642-33760-4_9
https://doi.org/10.1007/978-3-030-04028-4_21
https://doi.org/10.1007/s40692-018-0124-y
https://doi.org/10.1007/978-3-642-24500-8_2
https://doi.org/10.1007/978-3-642-24500-8_2


A Systematic Analysis of UX Dimensions for IDN 71

12. Schoenau-Fog, H., Bruni, L.E., Khalil, F.F., Faizi, J.: Authoring for engagement in
plot-based interactive dramatic experiences for learning. In: Pan, Z., Cheok, A.D.,
Müller, W., Iurgel, I., Petta, P., Urban, B. (eds.) Transactions on Edutainment X.
LNCS, vol. 7775, pp. 1–19. Springer, Heidelberg (2013). https://doi.org/10.1007/
978-3-642-37919-2 1

13. Schoenau-Fog, H., Bruni, L.E., Khalil, F.F., Faizi, J.: First person victim: devel-
oping a 3D interactive dramatic experience. In: Aylett, R., Lim, M.Y., Louchart,
S., Petta, P., Riedl, M. (eds.) ICIDS 2010. LNCS, vol. 6432, pp. 240–243. Springer,
Heidelberg (2010). https://doi.org/10.1007/978-3-642-16638-9 32

14. Roth, C.: The ‘Angstfabriek’ experience: factoring fear into transformative inter-
active narrative design. In: Cardona-Rivera, R.E., Sullivan, A., Young, R.M. (eds.)
ICIDS 2019. LNCS, vol. 11869, pp. 101–114. Springer, Cham (2019). https://doi.
org/10.1007/978-3-030-33894-7 11

15. Moser, C., Fang, X.: Narrative control and player experience in role playing games:
decision points and branching narrative feedback. In: Kurosu, M. (ed.) HCI 2014.
LNCS, vol. 8512, pp. 622–633. Springer, Cham (2014). https://doi.org/10.1007/
978-3-319-07227-2 59

16. Zagalo, N., Louchart, S., Soto-Sanfiel, M.T.: Users and evaluation of interactive
storytelling. In: Aylett, R., Lim, M.Y., Louchart, S., Petta, P., Riedl, M. (eds.)
ICIDS 2010. LNCS, vol. 6432, pp. 287–288. Springer, Heidelberg (2010). https://
doi.org/10.1007/978-3-642-16638-9 44

17. Kolhoff, L., Nack, F.: How relevant is your choice? In: Cardona-Rivera, R.E., Sul-
livan, A., Young, R.M. (eds.) ICIDS 2019. LNCS, vol. 11869, pp. 73–85. Springer,
Cham (2019). https://doi.org/10.1007/978-3-030-33894-7 9

18. Grinder-Hansen, A., Schoenau-Fog, H.: The elements of a narrative environment.
In: Koenitz, H., Sezen, T.I., Ferri, G., Haahr, M., Sezen, D., Çatak, G. (eds.) ICIDS
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Abstract. The traditional notion of museum has changed. Museums’
mute character is transformed into storytellers that communicate expe-
rience to their audience. Innovative technologies enhance the interactiv-
ity of storytelling and enable the audience to experience learning and
entertainment. In this paper, we present WoTEdu, an interactive story-
telling project based on the Web of Things (WoT) paradigm. WoTEdu
enhances the audience edutainment experience through interaction with
museum artefacts.

Keywords: Digital storytelling · Edutainment · Human Computer
Interaction (HCI) · Cultural heritage · Internet of Things

1 Introduction

Despite the complex relationship between ICT technologies, content to be shared,
and visitors’ experiences of cultural heritage environments [5], the use of new
technologies offer great potential to this domain [17]. The cultural heritage
domain is adopting new and different technologies [6] that provide the domain
with novel models for experiencing and enjoying contents, preserving and pro-
moting them [5], and offering easier access and a multi-perspective view of cul-
tural heritage artefacts [18].

Museums play the role of intermediary between cultural heritage and visitors,
and are often described as places and environments for education and enjoyment
[10,24]. The European Union also encourages innovative uses of museums to
support education through the cultural heritage resources [25].

Nowadays, museum are increasingly seen as places of experience and com-
munication. Accordingly, museums are storytellers, that share stories and expe-
riences with their audience [12].

Interactive storytelling makes museums a dynamic environment [15], which
provides the audience with playful learning, active engagement and edutain-
ment experience [22]. Storytelling, as a means to communicate experiences [9],
can take advantage of different technologies such as virtual reality, mobile aug-
mented reality, mixed reality, multi modality and liquid interfaces, with the aim
to enhance the story (narration) and interactivity.
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A.-G. Bosser et al. (Eds.): ICIDS 2020, LNCS 12497, pp. 75–82, 2020.
https://doi.org/10.1007/978-3-030-62516-0_6

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-62516-0_6&domain=pdf
http://orcid.org/0000-0003-1159-2833
https://doi.org/10.1007/978-3-030-62516-0_6


76 M. Alinam et al.

The Internet of Things (IoT) is an extension of the Internet connectivity to
physical objects and devices, i.e., things, in addition to human users. IoT sup-
ports the integration of different technologies, computing systems and services,
making them networked [1]. The Web of Things (WoT) enables IoT objects and
devices to be accessible via standard and well-supported Web technologies [21].

IoT has been used in museums and cultural heritage applications mostly
to support localization, content delivery and guidance through artworks (e.g.,
[5,26]). There are also some projects where artworks and objects tell their story
and are used to personalize the interaction with visitors (e.g., [14,27]). However,
in these approaches the physical things do not interact directly with other things
and do not have behaviours associated with them. They are mostly used to store
localized information and tales about the artworks.

In this paper, we present WoTEdu, which is a WoT-enabled interactive sto-
ryteller in the Nautical Cultural Heritage domain. WoTEdu aims to enhance vis-
itors’ edutainment experience enabling them to interact with museum artefacts
during their interactive storytelling experience. Other than supporting visitors’
interaction with artefacts (human-to-thing interaction), WoTEdu enables the
dialogue between artefacts (thing-to-thing interaction) so to update each other’s
state which changes while visitors interact with them. This opens the way to
research studies on artefact-focused storytelling [2,7,8,13].

The contribution of our paper is to propose a novel approach for interactive
storytelling in the perspective of artefact-focused storytelling. This is intended as
a pilot application for future investigation in terms of efficacy for edutainment
and enhanced user experience using WoT technology.

The paper is structured as follows: Sect. 2 presents our pilot application and
its architecture, Sect. 3 discusses the design choices with respect to the user
experience in the application context of edutainment, Sect. 4 presents a case
study and a scenario. Finally Sect. 5 concludes the paper.

2 WoTEdu Pilot Application

Nautical Heritage museums are repositories of numerous artefacts whose func-
tionalities are sometimes not very clear for visitors (e.g., sailing instruments,
sundials, astrolabes, etc.) and would require additional easy-to-understand infor-
mation. These cultural heritage artefacts can be enriched in terms of educational
objects [19] and interactive capabilities to enhance learning and entertainment
experiences.

WoTEdu is a WoT-enabled interactive storyteller. Its high level architecture
is displayed in Fig. 1. It includes:

– the Story and Interaction Managing System (SIM), which is in charge of
managing the interaction logic and the storytelling flow,

– the WoT-enhanced real-world artefacts in the museum, equipped with sensors
and communication capabilities that allow the interaction with other artefacts
and with the user,
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– the Interactive display, that is used for the digital storytelling and for some
input tasks required to participants (e.g., selection on an interactive map, as
shown in Fig. 3).

The figure includes also some examples of events that are triggered and that
condition the flow of the stories. They are real events from outside of the museum
or from inside, detected by sensors. The pilot application that we present in this
paper engages participants in a collaborative edutainment activity where each
participant embodies a character in the story.

Fig. 1. High level WoTEdu architecture, which includes WoT-enhanced real-world arte-
facts, an interactive digital display and the SIM system.

WoTEdu enables each person to participate in the construction of narratives,
to engage in active problem solving through interacting with the WoT-enhanced
museum artefacts, and to reflect on narrative experiences [15].

3 WoTEdu Audience Experience

Audience experience enhancement is the guiding principle for WoTEdu design,
aimed to support engagement and education [11].

Different dimensions of the user experience have to be considered in
technology-enhanced storytelling for edutainment. We could not find in the liter-
ature one single model that perfectly fits the requirements of our application con-
text. However, the combination of two models turned out to be useful to identify
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the relevant dimensions for WoTEdu design. We considered the 16 dimensions
of a model for the evaluation of Educational Digital Storytelling Environments
(EDSE) [20], based on the constructivist paradigm of learning, and 12 dimen-
sions of user experience in Interactive Digital Narrative (IDN) [23], based on
Entertainment Theory. Figure 2 identifies them as Education and Entertainment
respectively. The two columns distinguish, among such dimensions, those which
are mostly related with the Task and the Story (TSD dimensions) and those
more dependent on participant’s Personal Features (PFD dimensions). Due to
page constraints, we can’t provide more details on that.

Accessibility issues have also been considered with respect to such dimensions
and in relation to both the physical artefacts and the digital component. Taking
it into account for different disabilities makes the task very complex and it is
still in progress in the project. Therefore it won’t be dealt in this paper.

Fig. 2. Dimensions for WoTEdu audience experience design, focused on Education and
Entertainment goals and split in dimensions mostly dependent on the Task and Story
(TSD) and dimensions that are more related to the user’s Personal Features (PFD).

PFD dimensions are highly related to audiences’ feelings and emotions (e.g.
cultural sensitivity, believability, etc.), so their evaluation will mostly be per-
formed through observation and interview with participants, while TSD features
are mostly based on objective features of the task and the story. Usability eval-
uation will be particularly critical, especially with respect to the smart physical
objects that show both traditional and enhanced digital behaviours [3,4].



Digital Storytelling in a Museum Application Using the Web of Things 79

4 Case Study

WoTEdu is a project designed through the collaboration of the Galata Sea
Museum of Genoa, Italy. The interactive storytelling we designed addresses
groups that can vary from three to eight persons (preferably, but not neces-
sarily, young adults like the target of escape rooms [16]). The lower limit is due
to the collaborative nature of the experience (e.g., a group of oarsmen in a gal-
ley) and the upper limit to the simultaneous interaction with the WoT-enabled
artefacts.

The content of the stories is designed together with the manager and curators
of the museum, who identified the topics of interest, concerning maritime-related
science and history (sea exploration, cartography, maritime economics, etc.).
Therefore, in order to enhance and promote this resource of heritage, WoTEdu
tells stories that are inspired from different medieval navy stories (the exploration
of America and various naval battles).

Participants and Tasks
For the design of the case study, we considered a group of four people: one captain
and three oarsmen. The tasks are split into two categories: specific and shared
tasks. The specific tasks are specially assigned to participants during the WoT-
Edu experience, while the shared tasks are the ones that can be accomplished
by each participant, regardless his/her specific role. For example, when, during
the narration, the anchor needs to be raised or an option has to be selected on
the interactive map, each of the participants can fulfill the task depending on
his/her position or availability).

Scenario
The participants of the group engaged in this innovative museum experience of
WoTEdu interactive storytelling perform the following steps:

– Participants select the adventure that they want to experience on the inter-
active map;

– WoTEdu starts telling the story and, in order to proceed with the narration,
participants are engaged in different tasks.

Tasks are to be performed through direct interaction with museum artefacts.
Besides user-artefact interaction, WoTEdu enables also artefact-artefact inter-
action, where the WoT-enhanced artefacts can access and update each other’s
state. Below is sketched the starting of the interaction (see Table 1), while Fig. 3
shows a portion of the interaction flow and related storytelling.

As shown in the figure, the WoT-enabled objects (the astrolabe, the anchor,
the oars and the rudder) are displayed at the sides of the figure, while the central
part of the figure sketches the digital storytelling and the task required from the
participants. When a participant interacts with an object, the object makes some
actions that depend on the interaction type, but that usually include telling and
explaining about itself, sending feedback to the user and sending messages to
other objects in order to make the story proceed.
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Table 1. Digital storytelling and interaction flow user-artefact, artefact-artefact.

Choosing a story: The group chooses a story from the interactive map
display, e.g., exploration, battle, trading, chasing, ...

Forming a galley crew: Each participant takes a role in the crew e.g., captain,
oarsmen, ...

Positioning: The galley crew is engaged in the interaction with
artefacts—astrolabe, rudder, oar—to get the position, start
navigating, ...

From the technical point of view, the WoT application that is being devel-
oped is based on the Mozilla WebThing platform and API1 that provide an
open source implementation of the newly released W3C standard for the Web
of Things. For the prototype we use six Things represented by Arduino2 boards
and various sensors (rotary and gyroscope, which collect data generated by the
interaction of the user with the things, e.g., the rudder and the oars).

Fig. 3. Digital storytelling and interaction flow user-artefact, artefact-artefact.

1 Mozilla webthing platform - https://iot.mozilla.org/docs/, Mozilla WoT API -
https://iot.mozilla.org/wot/.

2 Arduino - https://www.arduino.cc/.

https://iot.mozilla.org/docs/
https://iot.mozilla.org/wot/
https://www.arduino.cc/
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5 Conclusions

In this paper we presented an innovative project, WoTEdu, that exploits the
Web of Things paradigm to engage users in interactive storytelling with the aim
to enhance the user experience with the museum content. The Web of Things
enables the interaction with the museum artefacts that are equipped with sen-
sors and communication capabilities. The artefacts dialogue with the users telling
themselves, showing and explaining details about how they work and engaging
users with physical interaction tasks. The artefacts dialogue also with other phys-
ical and digital objects, including the Story and Interaction Managing system
which is in charge of handling the interaction logic and the storytelling flow. At
the current stage of development, we implemented the messaging and storytelling
infrastructure and we identified with the museum curators the museum artefacts
that can be physically used and touched by visitors in order to be WoT-enabled.

The artefacts selection for WoTEdu and in general for this type of applica-
tions is crucial because, besides the educational value of the object, it is required
that it has features and capabilities to allow physical/digital interaction human-
to-thing and thing-to-thing.

The next step will be the full implementation of the pilot application in
order to perform a formative and layered evaluation. The current evaluation of
the design concept and principles using heuristic methods is promising.

Acknowledgements. The authors gratefully acknowledge the valuable contribution
of Francesco Calcagno and Gabriele Taccioli to the development of the WoT prototype.
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Abstract. Although iDocs are a newer genre of non-fiction IDNs, there are few
studies reporting results on their impact and the user experience. A common goal
of iDocs is to engage the pubic in social, economic and environmental issues.
This investigation applied the iDoc genre to cultural heritage to create a prototype
for user testing titled Sentenced to Transportation: A Virtual Tour of Australia’s
Convict Past. The user testing completed in this study analysed three key variables:
the level of perceived agency based on the narrative structure, choices provided
in the interface design, and ability to persuade further user participation. The
results show that users can be persuaded through the narrative design to proceed
non-linearly and to engage in further user participation post-interaction.

Keywords: iDoc · User testing · UX design · Cultural heritage · Virtual tour ·
Klynt

1 Introduction

The origin, definition, and scope of interactive documentaries (iDoc), which are also
called web-docs, collab-docs, or participatory-docs [1], are more difficult to pinpoint
in the literature than the other interactive digital narrative genres (IDN). In a general
sense, iDocs are “any project that starts with an intention to document the ‘real’ and that
uses digital interactive technology to realize this intention” [1]. The fluidity of this genre
stems from the many terms used to describe different works, the common remediation
of genre conventions from linear documentary film, and because iDocs are studied along
with cinema, interaction, videogames, and video art [2]. The key genre requirements for
iDocs are moving images, full-screen viewing, and audio content [2]. Many iDocs are
distributed on the web, but they are also built on a variety of digital platforms including
DVDs, mobiles, GPS devices and gallery installations [1]. Navigation impacts many
design choices and iDoc creators need to continually innovate ways of marrying the
interface with the narrative “and no individual work establishes a template for future
i-docs” [3]. iDocs that replicate an existing structure or design, O’Flynn (2012) argues,
are likely to fail because each project has different aims for the core experience and
desired communicative effect [3]. For example, transmedia documentaries that rely on
curation and collaboration of user-generated content are different than those where the
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design is based on highly structured and authored content systems [3]. An affordance
of iDocs is that they can present multiple and contested points of view from a single
author or from a community of authors and allow users to come to their own conclusions
[1]. Documentary has the ability to enhance public knowledge, provide citizens with
informational resources to aid decision-making, and they act as potential platforms for
action and participation [4]. Since iDocs have the potential to persuade the public into
civic action, selecting the right narrative structure and adapting it to the specific project
requirements is crucial to achieve the desired impacts. The selection of one narrative
structure over another has not beenwidely investigated and there are few studies reporting
results of the user experience with iDocs. This study involved the development and
user testing of an iDoc prototype titled Sentenced to Transportation: A Virtual Tour of
Australia’s Convict Past. This heritage-focused tourism iDoc, was tested with a group of
users from the public to analyse three key variables: the level of perceived agency based
on the selected narrative structure, the users’ preferred content modalities, and ability to
persuade further user participation. The results provide insight into the challenges for
complex interface designs for IDNs and highlighted areas for further empirical testing
for future iDocs and other video based IDNs.

2 User Testing Studies on Interactive Video and Documentaries

As the field of study in iDocs becamemore established, a number of iDocswere produced
between 2009–2012, many of which became highly cited in scholarly literature, such as
Highrise (2009), Prison Valley (2010), and Welcome to Pine Point (2011) [1]. One of
the first projects to be called an iDoc, Moss Landing (1989), examined life in the small
town of California through hyperlinked video clips that were accessed by the user via
“hotspots” [5]. Other commonly cited examples of iDocs are Gaza/Sderot (2008), Bear
71 (2012), Hollow (2013) and Fort McMoney (2013). To date, most iDoc research has
been conducted as case study analysis [6–8] rather than user interaction studies. Overall,
as Roth and Koenitz (2019) note, only a few studies have evaluated the effectiveness of
IDNs [9].

Previous user-testing studies have been conducted with different fictional IDNs
including the video game Façade [10]; Turbulence—a fictional hypernarrative inter-
active movie [11]; B4—an iDoc [12]; and the Netflix film Black Mirror: Bandersnatch
[9, 13]. The study on the fictional computer-based interactive movie, Turbulence, had
eight participants – limited to academics with backgrounds in cinema and video games
– in an exploratory study of the phenomenological experience [11]. The Turbulence
study showed that users were confused regarding who the protagonists were, what the
conflict was, and approximately half made use of alternative plotline options [11]. Tur-
bulence users had trouble identifying the hotspots (i.e., links) and said there were too few
of them; they were split between whether the interaction increased or decreased their
engagement; and they gained meaning through self-implication in the narrative [11].
This expert audience noted interface design issues and that the agency provided may not
have been meaningful. Kolhoff and Nack’s (2019) study on Bandersnatch involved 169
participants who thought they were given the right number of choices and had adequate
control but were unhappy with the choice predictability and the consequences, and they
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complained about dead-ends [13]. Overall, 72% found watching Bandersnatch worth-
while despite the fact that only 45% of participants were satisfied with the ending they
selected [13]. Participants stated that the novelty factor was more positive than the film
itself and this increases pressure for future interactive films and iDocs to have a more
intriguing, agency-driven and satisfying story [13]. These user studies highlighted issues
with the interface design and an interest in the novelty of the genre.

The social functions of iDocs are well demonstrated in the example ofFortMcMoney
(2013)—a documentary game that addresses the economic and environmental impacts
of Canada’s oil sands industry in FortMcMurray, Alberta, to encourage collective debate
and decision-making [4]. The documentary game presented audio-visual information,
fostered debates through weekly forums, formed public opinion through various polls,
and contributed to collective decision-making through weekly referenda [4]. Although
Fort McMoney inspired participatory action, only 1,869 of the 300,000 players con-
tributed to debates and iDoc studies show that it is typical to see a one per cent partic-
ipation rule in digital projects [4]. Therefore, iDocs can be used to varying degrees of
success to generate public participation.

3 Case Study: An iDoc for Australian Convict History

The UNESCOWorld Heritage Sites (WHSs) were chosen as the narrative topic for this
practice-based research for a variety of reasons. Firstly, UNESCO sites are recognised
as culturally significant to the world rather than a single culture, they allow for multiple
perspectives to be represented in an IDN, and their designation involves a rigorous selec-
tion process based on a set of criteria. After applying additional researcher-determined
selection criteria (e.g., English-language options), the 11 UNESCO Australian Convict
Sites were selected including: Hyde Park Barracks, Cockatoo Island; Old Government

Fig. 1. Klynt screenshot of concentric action space narrative structure (Sentenced to Transporta-
tion, 2020).
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House; Old Great North Road; Port Arthur Historic Site; Cascades Female Factory; Coal
Mines Historic Site; Brickendon and Woolmers Estates; Darlington Probation Station;
Fremantle Prison; and Kingston and Arthur’s Vale Historic Area (KAVHA).

The objectives of developing an iDoc prototype on the Australian Convict Sites were
to employ a specific emergent narrative structure to test its applicability as a suitable
method for creating IDNs for cultural heritage topics and to gather qualitative and quan-
titative user feedback. User feedback was used to determine whether: (1) a narrative
was communicated through the use of a Concentric Action Space narrative structure
(see Fig. 1), (2) the desired level of agency was achieved, and (3) whether the user was
inspired to take further action.

4 Methodology

The iDoc prototype incorporated multimodal content (audio, video, text, 3D images,
paintings, etc.) and was built using Klynt software and the exported files were uploaded
to the FTP of the hosting website (nicolebasaraba.com/Australian-convicts-prototype).
A user survey was developed to collect qualitative and quantitative data, and it was
approved by theEthicsCommittee for TrinityCollegeDublin before being launched. The
survey included author-driven questions to determine the effectiveness of the non-linear
narrative structure, multimodal interface design and the iDoc’s persuasiveness. System
Usability Scale questions were included as a baseline for collecting quantitative data on
testing a new system. Quantitative survey questions “assume a task-based philosophy”
rather than user perception and interpretation of their experience with the system [14].
Scholars have noted a major conflict between artistic and HCI perspectives on user
interaction because art is inherently subjective and HCI aims to be objective [14, 15].
For example, “a users’ report of unpleasantness may be positive or even desirable, if the
system author intends to use her stories to challenge the reader’s belief system” [14].
Thus, authorial intention played a role in evaluating the effectiveness of the emergent
narratives and the qualitative survey questions were posed as per the authorial objectives
of the iDoc. Prior to launching, a pilot test was conducted, and minor adjustments
were made to the iDoc and the survey. The experiment was live for a four-week period
between January 27, 2020–February 20, 2020 and the datawere collected usingQualtrics
software. The iDoc was accessible via a web page after the user completed the informed
research consent form. Once the users were finished exploring the iDoc, they could end
the experience by clicking the “Take survey” button located on the top corner of each
story node throughout the iDoc.

5 Results and Findings

Data from the landing web page with the informed consent form shows that 235 people
visited the page while the survey was live, but 45 completed the whole survey. This
suggests that there was enough interest in the iDoc to inspire click-throughs but that
the consent form may have deterred potential users from proceeding with the study
(considering there was a 21% response rate).
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5.1 Navigation and Narrative Structure

The map menu was chosen in order to present users with a non-linear navigation that
included different entry points into the narrative. Since themapwas presented as themain
menu, users evidently returned to it. Secondly, the “Stories” menu buttons (provided in
a sticky footer menu) also provided another non-linear narrative navigation as they were
curated protostories by common themes: Convict Life, Irish Stories, Indigenous Stories
and Female Stories. Several questions regarding navigation were posed to understand
howusersmade selectionswhen presentedwithmultiple options. The firstWHS selected
by most users to explore was Fremantle Prison (29%) followed by Hyde Park Barracks
and KAVHA each with 13%. Users selected the site because they had prior knowledge of
them, they were interested in the location and/or imagery presented, or reportedly made
a random selection—although a few noted that their choice was driven by left-to-right
default navigation (see Fig. 2). Since so many users selected Fremantle Prison (located
on farthest left on the map), the left-to-right navigation may be less random than users
reported since it is a natural phenomenological reaction in English to read left-to-right
which translates into common website navigation as well. As for subsequent narrative
navigation options, 75% of users selected a non-linear or alternative menu option.

Fig. 2. Reason for first site selection based on collated users’ text responses.

The respondents made equal use of the linear (forward and back) arrow navigation
and the new narrative paths accessed by text-based buttons. Users returning to the map
and text-based menus demonstrates that the majority (71%) engaged in a non-linear
exploration of the narrative and used the alternative narratives paths provided. The more
frequent use of the map menu and “Stories menus” indicates that website users may be
more accustomed to the hierarchical tree-like web-based structure and may have been
looking for a breadcrumb trail to indicate where they were in the narrative.
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5.2 Multimodality Preferences

The main modalities respondents preferred were video (67%) and text (13%). Some
nodes in the Fremantle Prison and KAVHA narrative paths offered users the option to
learn about the content through video instead of the text content or voice-over. Video is
conventionally the primary modality in iDocs so this may have also influenced respon-
dents’ preference for it and because Web 2.0 has resulted in the increased societal con-
sumption of video content (e.g., YouTube). When asked which content modality they
would like to see more of in the iDoc, more respondents than expected, 32% indicated
that they would like more interaction buttons (see Fig. 3). However, the only control
removed in terms of navigation was the ability to return to the first introductory node
(i.e., homepage) since the aim was for users to select a new narrative path from the map
menu. Users were provided with all the possible types of interactions offered through
the Klynt software and were provided with more options than commonly seen in most
iDocs, which offer less interactivity in order to maintain more authorial control over the
narrative structure. This result also correlates with Knoller and Ben Arie’s (2009) user
experience survey, where users reported that there were too few “hotspots” (or hyper-
links) available [11] and reiterates that there are discrepancies between user reports and
their experience. Thus, more qualitative methods of analysis on multimodal preferences
could provide further insight for interface and narrative design for future studies.

Fig. 3. Users’ desire for increased appearance of content modalities.

5.3 Level of Choice and Dramatic Agency

The respondents provided some contradictory answers in terms of their level of perceived
freedom to choose and desire for more interactivity choices. The results show a high
level of choice was perceived as 76% of users reported having sufficient freedom to
choose which content to interact with (see Fig. 4). On the other hand, only 17% felt that
the choice they made impacted the content that was presented to them and 38% were
unclear as to whether their choices had an impact (see Fig. 5). Both these questions
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were included as a measure against the credibility of what respondents reported in their
answers. Considering the wording of Q13 was the negative inverse of Q11, if it was
framed as a positive outcome, the curves in Figs. 4 and 5 would likely be more closely
aligned. Overall, users were provided with agency but may have been unable to infer
how their choices made an impact since they were (intentionally) not shown the entire
scope of the narrative, which included 290 nodes of content.

Fig. 4. User responses to Q11 – “I had sufficient freedom to choose content.”

Fig. 5. User responses to Q13 – “I felt my choices had no consequences on what was presented
to me”.

5.4 Inspiring Post-interaction User Participation

In regard to inspiring participation, the survey results show that users would be willing
to take various further actions after their experience with the iDoc. For example, 55%
of respondents were likely to engage in a low level of participation by looking at one of
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the additional resources hyperlinked within the iDoc, such as novels, films, or external
hyperlinks. As for a more-involved level of participation, the results showed that 54%
of respondents indicated that they would likely visit one of the 11 Australian Convict
Sites after viewing the iDoc. In response to the follow-up question of which site they
would visit, 48% selected the site that they first chose from the map menu. This implies
that more than half of respondents (52%) explored more than one WHS in the iDoc.
Furthermore, 67% of respondents selected that they would physically visit more than
one site and of those respondents 37% stated they would like to visit more than four of
the 11 sites. These results suggest that the iDoc persuaded users to physically visit the
sites and inspired them to go to more than one. In addition to this, 52% of respondents
would be likely to share their experiences using social media. Thus, persuasion was
achieved since the majority of respondents reported that they were likely to engage in a
variety of further participatory actions.

6 Discussion and Conclusion

The results showed that (1) the narrative structure provided freedom for exploration and
encouraged non-linear navigation but its unfamiliarity due to its newness to users caused
some confusion; (2) the ability to measure agency was inconclusive due to contradictory
participants’ responses and the difficulty of measuring this academic concept through
multiple choice survey questions with public users; and (3) users were inspired to visit
one or more WHSs, view additional materials, and to share their travel experiences
and the iDoc with their social networks. As a proof of concept, the iDoc prototype
provided many navigation options and modalities (e.g., map, video, and images) for
users to personalise their experience. Respondents felt they had the freedom to choose
protostory paths and they expressed an awareness that more narrative existed behind
the other options they did not select. Therefore, the iDoc allowed for multiple narrative
paths and holds a high level of replay value. Future IDN user studies could use A/B
testing to help examine exactly how much of the narrative structure users need see in
order to understand its scope without giving up authorial control. A lab setting would
also allow for user training/orientation to any new narrative system interactions prior to
testing and time for additional qualitative data gathering post-interaction which could
help inform future iDoc and other IDNs’ interface designs and non-linear narrative
structure developments.
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Abstract. In this project, we introduce finite state machines as a way to
simultaneously connect an audience’s input with performer output dur-
ing a live performance. Our approach is novel in that we can redefine the
traditional notion of an author, by dividing and balancing the respon-
sibilities for creating and developing emergent narrative between three
elements: the audience, finite state machines, and the performers. This
also allows audience members a large degree of freedom to input into
the system, as we can consider audience inaction as a form of productive
action. We have developed the Data Generation Engine (DGE), software
that generates data to be used by performers for creating and develop-
ing narrative and to provide audiences with opportunities to manipulate
the DGE’s data generation and distribution mechanisms. We argue that
using this approach in a live theatre context allows a consistent narra-
tive to emerge while giving the audience the freedom to engage in the
narrative without disrupting the performance.

Keywords: Emergent narrative · Finite state machines · Immersion ·
Audience agency · Live theatre

1 Introduction

Emergent Narrative redefines the traditional author and is viewed as a solution
to the fabled “Narrative Paradox” which “revolves around the conflict between
pre-authored narrative structures - especially plot - and the freedom a VE offers
a user in physical movement and interaction, integral to a feeling of physical
presence and immersion” [14]. An Emergent Narrative requires little to no pre-
authoring as narrative is developed bottom-up via interactions between lower
level intelligent agents in a story space [3]. This means that these agents must
be autonomous, intelligent, and emotional in-order to structure their part of the
emerging narrative [13].

In our approach, we have developed the Data Generation Engine (DGE)
which allows us to structure the emergent narrative process in a specific way.
The high level structurally coherent and emotionally apt narrative is produced
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by improvisational performers, who build narratives based on interpretations of
data generated by the DGE. Improvisational theatre is well suited for this as
the mechanisms it employs for developing narrative are already well established
and are suitable for emergent narrative [28]. The DGE is tasked with producing
continuous streams of useful data, whilst providing the audience a way to input
into its data generation and distribution process. One of the project objectives
is to understand what the term ‘useful’ means in this context, and how data can
be effectively communicated to performers. A unique aspect of our approach
lies in the ability to adapt to audience engagement preferences, whilst balancing
the responsibility of emergent narrative creation and development between the
audience, DGE, and Performers. This is paradoxical, as there is tension between
the audience’s responsibilities for developing the narrative and their freedom to
interact with the DGE at their leisure. Our approach tackles this issue by allow-
ing audience inaction to be considered as a form of productive action. Audience
actions are limited to manipulating the type of data produced and where it is dis-
tributed, but not the speed at which it is produced and distributed. A Similar
approach provides audience members with opportunities for removing objects
from a digital environment which causes changes in character behaviours [8].
This approach allows for a considerable amount of freedom for the audience to
engage with the system, implementing real-time planning systems [30].

2 Related Work

Theatre and the performing arts have a long history of exploring the nature of
interactivity and the boundaries between the audience and performers. When we
consider the techniques commonly used by improvisational theatre (improv), we
see complex systematic methodologies, engaging with audiences, performers and
environments for dynamic problem-solving in real-time [15]. Improv “typically
involves a troupe of actors that perform short scenes based on “games” that
are selected for them. Games typically involved telling the actors rules for what
they can/cannot do in a scene and a suggestion from the audience” [15]. Here,
the performance is contextualised by a set of rules which are partially developed
by the audience. The audience’s agency consists of helping to create the data at
specific moments in the performance. This comes at a cost, as performer-audience
engagements can be clumsy, and it relies heavily on an audience’s ability and
desire to help create this data.

Augusto Boal’s Theatre of the Oppressed [7] changes the dynamic of the
audience by utilising interactivity as a means of creating social and political
change. It “is a set of dramatic techniques whose purpose is to bring to light
systemic exploitation and oppression within common situations, and to allow
spectators to become actors” [9]. Modern performance artists have tackled audi-
ence agency since the 1970’s when Marina Abramović began compelling her
audiences to action. Often these actions would be reactive to Abramović’s vio-
lence towards her own body [1]. The Artist group Blast Theory often merges
technology and performance. In their work A Machine To See You [6], mobile
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phones are used in a location-based cinema experience. Phones are used to give
instructions to audience members travelling around a city, performing tasks.
These tasks include meeting up with characters played by actors and collecting
items distributed around the city.

Gaming and digital interactive media have substantially advanced our under-
standing of audience interactivity and emergence. In this space, emergence is
often reliant on the actions and explorations of the player (audience). Games
such as Minecraft [19] and The Sims [18], give players the tools to create their
own narrative space, with non-playable characters (NPCs) inhabiting this space.
It is then down to the player to develop their own narratives. The Game Dwarf
Fortress [2] extends this by procedurally generating a world with a backstory and
in-depth character profiles, giving players more contextual information for the
narrative building. The use of dilemma’s in interactive narrative provide us with
a way in which to process and define the parameters of a narrative [12]. We can
see specific uses of this in games such as The Walking Dead [26]. In this game the
player is often confronted with dilemma’s in-order to progress through the story,
leading to a variety of different endings. Façade [27] is a story-driven emergent
narrative game that “integrates story level interaction (drama management),
believable agents, and shallow natural language processing in the context of a
first-person, graphical, real-time interactive drama” [17]. It follows a set story
with the player taking on a specific role. The game tries to accurately simulate
natural conversations between agents and the player to develop the plot.

In a research context, the development of believable story agents for interac-
tive and emergent narrative is a key goal with multiple approaches which often
utilise some sort of drama management system [23,24,29]. Drama managers are
intelligent systems built to “observe the virtual world and to make changes to
the virtual world or virtual characters in order to coerce the interactive player’s
experience to have certain features” [22]. FearNot! [5] powered by the FAtiMA
agent architecture [10], is an emergent narrative system that is designed for
anti-bullying education. It involved children taking the role of an invisible friend
advising an NPC who is being bullied [4] FearNot! takes inspiration from Forum
Theatre, one of the dramatic techniques of Theatre of the Oppressed [7] whereby
a performer will act out a scene and then engage the audience in the planning
of actions for the next scene [9].

The above examples all aim to connect audience and performers, creating
connections that vary in complexity and approach. We take influence from these
examples, but our system seeks to simplify the connection, attenuating the sys-
tems variety. This stops the performers from being overwhelmed by the input
of the audience as this input is filtered through the DGE, creating information
that is beneficial to the performance.

3 The Data Generation Engine

The Data Generation Engine (DGE) has been implemented in Unity, which is a
cross-platform games development engine. The DGE consists of multiple finite
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state machines working in tandem to generate data. The finite state machines
generate several sets of data that are given to individual onstage performers,
each performer has specific data to use for their performance. We are also able
to create global data sets for all performers to use. The DGE is specifically
designed to allow audience members limited control over the mechanisms that
determine type and destination of data being generated, but not the actual data
itself. This creates a situation whereby the audience has to work with the DGE
in-order to control the flow of data, rather than having control over individual
data points.

Finite state machines are “mathematical abstractions used to design algo-
rithms” [25], meaning a finite state machine’s actions are predefined using a set
of states and inputs. Video games often use finite state machines for their NPCs.
First-person shooter games provide us with an example of this. When a player
shoots at an NPC, the NPC might register that it is being shot at, state one. It
might respond to this by finding cover, state two. Then it might fire back, state
three. These are three possible states based on one possible stimulus. We refer
to our finite state machines as agent’s whose behaviours are defined by their
current state, shown as green, red or gray spheres in Fig. 1. Agent states change
when interacting with their environment, and so agent behaviours are intrinsi-
cally linked to the configuration of this environment. A data set is assigned to
each agent that incrementally changes based on these interactions. We use this
mechanism to allow audience members a way to indirectly manipulate the data
used by performers, by allowing them a way in which to manipulate the agent’s
environment.

The agents have a complex interconnected relationship with their environ-
ment. Each second they are active, a set of data they carry is incrementally
changing. The data consists of a negative number, a positive number, and an
average between the two. The agents have four separate states: curious, hungry,
dividing, and dead. Whilst curious, the agents will seek out the closest Objects
of Interest to them. These are objects in the environment that change agent data
when agents interact with them. Whilst the agents are in the curious state, a
number representing their hunger level is incrementally changing every second.
Once it reaches a threshold the agent will enter the hungry state, changing its
behaviour to seek out a Food Source Object. Once it finds and interacts with a
Food Source Object it returns to the curious state. The agents have a dividing
number with a threshold, which also incrementally changes. When this thresh-
old is reached, the agent divides, creating a new agent with new data. When
an agent divides twice, it enters the dead state and deposits its data for per-
formers. Agents change colour based on their data, to allow the audience an
understanding of the data they carry.

The environment in which agents inhabit includes two types of interactable
objects that can be modified by the audience. These are Objects of Interest and
Food Source Objects. The Objects of Interest, shown as green or red capsules
in Fig. 1, stay in specific locations around the environment and the Food Source
Objects, shown as blue cubes in Fig. 1 are randomly placed. Objects of interest
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will attract agents when in the curious state. They are finite state machines and
can be in two different states, visualised through the colour of the object. If
an agent interacts with a green Object of Interest, the agent’s positive data set
will increase by one. If red, the agent’s negative data set will increase by one.
The audience can change the colour of Objects of Interest simply by interacting
with them. When an agent has interacted with an Object of Interest, the object
disappears and reappears after a random amount of time between three and
eight seconds. Once it reappears it changes to the next colour. Doing this helps
to ensure balanced data is generated when fully automated. It also provides
a continual need for the audience to interact with the DGE if they wish to
influence the performance. Agents are attracted to Food Source Objects when
in the hungry state. These objects disappear when an agent interacts with them,
reappearing at a random position in the environment after a few seconds. Food
Source Objects help to move the agents around the environment, so agents don’t
get stuck interacting with a set number of Objects of Interest. They can also
be modified by the audience. When an audience member interacts with a Food
Source Object it will attract all agents within five Unity units (five metres).

Digital Representations of Performers, shown as a green and a red cylinder
in Fig. 1, are non-interactive objects that are key to creating data specific to
each onstage performer. Once an agent has finished its life cycle, it will stop all
other activities to find and deposit its data at the nearest Digitally Represented
Performer. These objects hold data which is accumulated from the agent data
generation process. This data is then communicated to a corresponding actual
onstage performer. We use the same colour coding as the Objects of Interest
for these objects so that the audience can quickly assess the state of the data
being communicated to the specific performers. In future work we intend to test
methods in which audience members have more control over this mechanism,
potentially allowing audience members to select specific agents when in the dead
state and direct them to their desired performer.

4 The Audience

We consider the audience as an integral part of the emergent narrative process,
whether they engage with the DGE or not. This is because the automated data
generated by the DGE is designed to output balanced data that fluctuates within
a certain range. So, we assume that any interactions from the audience will ulti-
mately disrupt this balance. We presume that by default, a balanced data set
will be most desirable for the performers and the audience. As this provides a
neutral stage setting to be altered by the audience and provides small fluctua-
tions in the data for performers, giving them more freedom in the way performers
can interpret the data. This is a major factor when considering audience agency.
Agency, as defined by Murray is “the satisfying power to take meaningful action
and see the results of our decisions and choices” [20]. Murray argues that if
we input into a system and the output does not correspond to the audience’s
expectations, agency is not extended [20]. Audience agency within our context
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Fig. 1. Top: Prototype audience interface and view of digital environment. Bottom:
View of performer onstage

is reliant on the audience’s ability to understand the causal links between their
actions when interacting with the DGE and the output of the onstage perfor-
mance. So, being able to change the data generated beyond the threshold of
the automated generation, creates explicit cues that can be causally linked back
to audience actions within the DGE. Our system implements “Extra-Diegetic
agency”, meaning the audience is an external force on the narrative [16]. This
has allowed us to implement a certain type of audience agency, whereby the
audience must work with the DGE to gradually change the data, as defined in
Sect. 3. By doing this, the performers can anticipate the type and frequency of
data given to them, allowing them to tailor their performance more effectively
than if the data had no discernible pattern.

Audiences can input into the DGE via a wide variety of computer hard-
ware, including – personal computers, mobile phones, tablet computers, and
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virtual reality headsets. In the current prototype, the audience navigates this
environment in the first-person viewpoint and can interact by tapping or click-
ing predefined buttons. They can walk around the environment and have 360
degrees of viewing freedom, but they are not able to jump or fly around the
space see Fig. 1 for a detail of the audience interface and an image of an onstage
performer. They have no avatar so if more than one audience member is inter-
acting with the DGE, audience members won’t be able to see each other in the
virtual environment. This design decision is meant to help keep the audience
members focused on agent interactions to enhance immersion. Murray describes
immersion “as the sensation of being surrounded by a completely other real-
ity, as different as water is from air, that takes over all of our attention, our
whole perceptual apparatus” [20]. Mason refines this with the terms “Mechani-
cal immersion” and “Narrative Immersion” [16]. The former being analogous to
the idea of “Flow”, the act of being immersed in a repetitive task [21], and the
latter being “the transporting of one’s consciousness to a story and events” [16].
Our system allows for a combination of the two, audiences can be immersed by
the repetitive task of changing the digital environment to become immersed in
an emerging narrative on stage. The audience is limited by the DGE’s data gen-
eration and distribution mechanisms. Yet audience members have a large degree
of freedom. They might want to be immersed by the onstage performance, or
they might want to focus totally on the DGE, or a hybrid of the two. We might
consider a group of audience members whereby one or more of them engage with
the DGE whilst the others monitor changes in the performance.

5 The Performers

The Performers interpret data that is given to them as a continuous stream
of information. To develop a narrative that is conducive to audience agency,
a set of rules around data interpretation must be generally understood and
be visually explicit so that the audience can relate performer actions to their
actions. There is the possibility for data to be communicated in a large variety
of ways, such as using on-stage sound, lights and video, shown in Fig. 1. We
are currently able to consider any hardware which can be controlled by Musical
Instrument Digital Interface (MIDI) as a communication method. Our prototype
uses LightKey to control the onstage lights and the Gesture and Media System
(GAMS) for directing robot lights to specific performers. LightKey is a piece of
software that allows for MIDI controllable stage lighting, and the GAMS is a live
motion tracking system that allows performers to manipulate stage equipment
via movement and gestures [11]. This means we can automate tracking lights so
that performers can understand to whom data belongs. The GAMS also provide
a convenient way in which we can implement performer input into the DGE. This
mechanism could allow performers to add new information into the system, such
as introducing audience interactable props or changes in scenes etc.

The colour, position, brightness, and focus of the robot lights we are using for
the prototype can be modified by the DGE. Performers might interpret changes
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to this light in a few different ways. They might consider the colour of their
spotlight as a cue for how they should act towards other performers, and the
brightness to mean how dominate they should be in the scene. They can also
interpret these cues in a literal sense, for example, if a performer is acting out a
scene where they are gambling, they might use the brightness of the light as a
cue to say whether they are winning or not. These are basic examples, and we
envisage that a multitude of different cues will be implemented to extend the
available narrative information. It is important to understand and design these
cues in a way that is conducive to the extending of audience agency. This leads
to a difficult balancing act between the freedom for performers to interpret data
and the audience’s ability to causally link their input to performer actions. By
running performer workshops, we will be able to gain insights into how to tackle
this issue.

6 Conclusion

In this paper, we have presented a novel approach to creating Emergent Nar-
rative within a live theatre context. We have established how this approach,
using our Data generation Engine software, mediates interactivity between the
audience and onstage performers and how it automates a data generation and
distribution process. We have briefly detailed ways in which this data could be
useful for performers creating and developing narrative and how we can commu-
nicate this data to performers when onstage. This is achieved by using gener-
ated data to modify onstage equipment such as lighting, sound, and video that is
individualised per-performer. We redefine the relationship between audience and
performers, as one whereby a combination of all parties involved in the perfor-
mance are considered as joint authors. We have also established a way in which
an audience can have a large degree of freedom to contribute to the emerging
narrative at their leisure and still be an integral part of the entire performance.
This is made possible by establishing a standardised data automation process,
which creates data that typically fluctuates between a set of parameters. It is
then possible to distinguish between audience interactions and automation, and
so the choice to allow for automation or to interact is an integral one. We are
currently in the final stages of prototyping and the next step is deployment.
In this stage we will test the system with improvisational performers. This will
be an iterative process, utilizing workshops to evaluate and improve the system
based on performer feedback. This project is a step towards developing a system
that can be tailored to many performance situations including improvisational
dance and stand-up comedy, giving the audience a way to contribute positively
in a manner that allows for the narrative to develop consistently and coherently.
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Abstract. Interactive digital narrative research presents a diverse range
of authoring tools [1,4,8,12,14]. Although our field often publishes the
technology, it less often publishes a refined UX design pipeline for those
tools’ authoring experience. This is despite the UX of these tools long
being identified as a key challenge [14] and UX design pipelines being
an active area of research in adjacent technologies such as the games
that sometimes deliver our stories [3,10,11]. We present a three-stage
design pipeline targeting the creation of interactive narrative authoring
tools that is informed by existing design pipelines that consider the user
and their experience at all stages. We then detail our own application
of this pipeline to the design of a new authoring tool, reporting on the
methodologies, analyses, and findings of each step.

Keywords: Interactive narrative · Authoring tools · User experience

1 Introduction

Without a well-designed user experience (UX), accessibility is reduced, and sys-
tems can become restricted to those with appropriate technical knowledge. This
is true for Interactive Digital Narrative (IDN) authoring tools as much as any
other software where poor UX can act as a gatekeeper preventing creatives from
using the medium [12]. In order to increase the usability of our authoring tools,
we must not only design our authoring tools around the underlying narrative
data models. We must also consider the authoring experience at all stages by
incorporating them into established design and development processes.

Existing publications in this space detail features of the technology and some-
times an overriding philosophy behind the design of the tool, such as the support
of specific patterns [12] or “language-based” principles [9]. However, detailed UX-
centric design pipelines, such as in other software or games [10], are rarer, despite
discussions in this space identifying key UX concerns with these tools for some
time [14]. It follows that there is a gap in this domain that might be addressed
by more research into refined UX design methodologies and pipelines.

In this paper, we present our own design pipeline for creation of IDN author-
ing tools informed by NNGroup’s Product Design Cycle1 and Hamm’s Wire-
framing Essentials [6]. We then describe our own application of the pipeline for
1 https://www.nngroup.com/articles/ux-research-cheat-sheet/.
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the design of an authoring tool that supports our Novella 2 narrative model [5].
By using the design of our own tool as a case study we highlight what can be
learned from the application of this pipeline and how wider authoring tool design
might benefit from such a process.

2 The Pipeline

Our pipeline consists of three phases—Research, Discover, and Refine. The
Research phase includes creation of a persona(s) to represent a typical user
of the target audience, analysis of where in a pipeline the tool would best fit,
and a Minimum Viable Product (MVP) listing of required features per user
requirements and expected functionality. This ensures that the target audience
is known, the software is positioned for practical use, and early requirements
are identified. The Discover phase involves creation of candidate designs in the
form of static, low-fidelity wireframes, and involvement of potential users in an
exploratory participatory design process, both based on the previous phase’s out-
put. After this phase, there should be a final candidate design ready to progress.
The Refine phase takes the final candidate design, and from it creates a high-
fidelity, interactive wireframe. This is then refined further using a RITE philoso-
phy [10,11], ensuring that the final mockup has been tested with actual users to
identify and fix any potential usability issues. These three phases are informed
by industry-standard techniques, and after completion, will result in a refined
mockup prototype that is suitable for use in development.

2.1 Research

Persona Creation. Personas typically evolve from insights into actual target
users, but for our field, access to professionals is limited, so we instead surveyed
relevant job postings and literature to build up a profile. 14 job postings from
a range of leading video game studios were used as a representative sample of
expected skills and requirements for the target audience of our authoring tool.
Using NNGroup’s persona guidelines2, the tabulated skills and requirements
were combined with information on the role of a Narrative Designer present in
The Game Narrative Toolbox [7] to help build our final persona.

Pipeline Analysis. It is important for authoring tools development to not only
know how, but when the tool will be used. For game narrative authoring tools,
this is knowing where it fits within the game development pipeline. The point
at which the narrative team are involved and their level of engagement with
development differs not only between studios, but even between games of the
same studio. We looked at the approaches existing game studios take to imple-
menting narrative and considered upstream and downstream processes [7] to help
frame the position in the pipeline, taking into account the intended function of our

2 www.nngroup.com/articles/persona.

www.nngroup.com/articles/persona
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particular tool design. Combining these, we were able to build an understanding
of where the tool would fit within a real game development pipeline.

MVP. For our prototype tool, the MVP was building a core list of constraints
and requirements that consider the persona, pipeline position, satisfy the under-
lying narrative model functionality, and cater for expected tool functionality.

2.2 Discover

The Discover phase is about creating and iterating upon candidate designs based
on the output of the Research phase, preparing them to be further developed
in the Refine phase. Taking into account outputs of the Research phase, several
candidate designs should now be drafted. In our case, we created two high-level
design variations as static wireframes. We used an approach based on participa-
tory design [13] allowing us to identify the first impressions formed by users and
to uncover any faults or desires early on in the design process.

Methodology. The participant demographic was students of IDN who have
any level of experience with existing authoring tools. Participants, in individual
moderated sessions, were firstly shown an introduction document that covered
the persona, a high-level vision of the tool, its required functionality based on
the MVP, and a detailed description of the underlying model. Participants then
used think-aloud protocol to sketch and annotate the way that they intuitively
envisioned an interface supporting the descriptions they had just read. It was
critical to our approach that the detailed description in the introduction con-
tained no leading or suggestive phrasing to bias this process. These sketches
were explored in an unstructured interview seeking to understand their motiva-
tion and to expand upon their ideas. Following this, they were shown our own
candidate designs and engaged in discussion about their interpretation, as well
as the advantages and disadvantages of each approach.

Results and Discussion. The experiment was run with three participants,
all with previous experience in authoring IDN. In participants’ own designs, all
intuitively defaulted to graph-based systems with nodes connected with lines.
Another trend between all participants was the use of an outliner panel on
the left of the interface to show hierarchical relationships to the user. Property
editing was implemented either as a popup window or a sliding panel, both
being used to allow for non-intrusive editing in a way that did not permanently
take up screen real-estate. All participants highlighted the importance in their
approaches of using distinct shapes and colors to differentiate between elements
of the model, with the intention being to aid quick identification.

Our first design was described as in intuitive and fluid due to the familiarity
of the flowchart-like visuals. However, there was mixed feedback about how the
design provides hierarchical context to the user. A suggested solution was the
addition of an outliner, something that all participants had in their own designs.

Our second design was preferred by all participants. All participants spoke
positively about the inclusion of an outliner due to its ability to provide an
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overview of the story and given context as to the current position when edit-
ing. The most discussed part of the design was the multilayer ‘artboard’ system
which provides a window to see the contents of a node without explicitly travers-
ing into it. This was praised for providing extra context and therefore a better
understanding of the story at a given point without the need for further traversal.

Taking into account the feedback from participants, it was decided that the
second candidate design was to be chosen, with feedback from participants being
considered for inclusion in the design.

2.3 Refine

The final phase is Refine which involves taking the chosen candidate design
and feedback from the Discover phase and information from the Research phase
and using them to refine the prototype. As the chosen candidate design is an
approach rather than a prototype, it first needs to be expanded upon, which
involves enhancing its features and visual quality, transitioning into a high-
fidelity mockup with interactivity. In our case, features were added inline with
user feedback, constraints, and requirements outlined in previous phases. A note-
book was created alongside the new prototype to have a clear understanding of
what everything should do, which sometimes is unclear due to limited capability
of prototypes. Examples within the prototype were also contextualized to reflect
an actual game story rather than placeholder content. The methodology used
in this process is based upon the philosophy of the RITE method [11], which
positions itself as a discount usability test, and has extensive use in the games
industry [10]. The goal is to produce a prototype with a refined user experi-
ence by detecting and fixing miscommunications and misunderstandings that
participants encounter.

Methodology. The participant demographic was students of IDN who have
any level of experience with existing authoring tools. Participants, in individual
moderated sessions, were shown a document that covered a summary of the
persona and an overview of the details about the tool. Following this, they were
walked through three short videos from Mass Effect3, which were simplified and
recreated in the prototype. A total of 36 tasks were created based on mandatory
functionality that users should be able to perform in the tool, mostly phased as
‘show me how’ or ‘walk me through’ due to limited interactivity of prototypes.
Participants completed each task using the prototype and think-aloud protocol.
This was semi-structured in that further questioning could take place based on
how the participant responds. If participants require minimal assistance when
completing a task (clarification of behavior, pointed in a broad direction) then
the RITE spreadsheet is marked with X representing error as miscommunication
of a feature. If they are unable to continue without assistance, a Z is marked,
representing failure as a misunderstanding of a feature. If a mark is made, further
questions were asked to identify the cause which aids generating solutions. For

3 Mass Effect. BioWare, 2007.
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Fig. 1. RITE spreadsheet showing changes due to errors (X) and failures (Z). Columns
P1–P7 are participants. Note 1: Added a Frame icon to the toolbar. Note 2: Added
‘Main’ Group to the Outliner. Note 3: Double clicking a node edits the label. Note
4: Replaced expand icon and darkened color. Note 5: Changed ‘+ Node Template‘
to ‘Insert Node Template‘, moved buttons to right, darkened text. Note 6: Added
labeled headers to lists in all Editor panels. Note 7: Connection panels animate a +
button. Note 8: Added a label to the left of the script dropdown and hidden the help
text in a popup. Note 9: Added an explicit save button and moved delete behavior
into a popover no longer requiring applying states to delete them. Note 10: Renamed
delete button to read ‘Delete. . . ’. Note 11: Renamed delete button to read ‘Manage’.

each task, the participant’s expected solution was compared with the intended
solution of the design. Participant answers were rephrased and repeated back to
them to resolve potential ambiguity, allow them to expand upon their answer,
and to give time to take more accurate notes [2]. Tweaks and fixes were made to
the prototype between participant sessions based on RITE spreadsheet entries,
feedback from participants, and moderator observations. Logs and copies of the
prototype were stored per participant to help track change over time.

Results and Discussion. Seven participants took part in the experiment. Each
participant interacted with an iPad Pro acting as a real-time preview of the
prototype, controlled by the moderator. Figure 1 shows the problems that par-
ticipants P1–P7 encountered and changes made to mitigate them. If a cell is
empty, the problem was not encountered by the participant. Shaded cells repre-
sent a corresponding change being used. A summary of key changes follows with
a sample of the final refined interface shown in Fig. 2.

Artboard Button. In T10, P1 incorrectly assumed the icon button on Art-
boards was for closing and only clicked after guessing. The icon was updated to
be less ambiguous and no others experienced troubles.

Node Creation. Creating nodes, tested in T3, was done via the Canvas’ context
menu. P3 suggested adding physical buttons, which was implemented by adding
an array of icon buttons to the Toolbar. These buttons could be clicked on
or dragged from into the Canvas, with their different interaction method being
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distinguished by dotted outlines. All following participants used the buttons over
the context menu, and all correctly identified the drag-drop behavior.

Frames. Frames, tested in T4, were originally created using the Canvas’ con-
text menu and didn’t take into account selections. P1 suggested autofitting to
selection, which was added to the prototype and the task text updated accord-
ingly. P3 required assistance with creation but no change was made as their
thought process greatly increased complexity and was contradictory to estab-
lished paradigms. P4 suggested adding a button for Frames to the toolbar, after
which all participants used this button over the context menu.

Adding Links. Adding links to nodes could originally be done only through a
context menu, and was tested in T17. P2 and P3 struggled with adding links. A
fix was introduced to reveal a hidden ‘+’ button on the node’s connection panel
upon hover. All following participants defaulted to the new hover functionality.

Outliner. The Outliner originally displayed nodes made by the user only. In
T8, participants had to identify types of nodes in the Canvas, with P2 using the
Outliner hierarchy to help them, but incorrectly identified some. To help distin-
guish between the types, a parent ‘Main Group’ was added to the Outliner. After
adding this extra context, participants were able to identify all types without
trouble, using the Outliner as a reference.

Node Templates. Creation and insertion of Node Templates was refined in
tasks 13 and 14. The insert button, originally labeled ‘+ Node Template’, was
identified by P1 as creation. The label was changed to ‘Insert Node Template’
and a context menu alternative was added to the Canvas. After these changes, no
participants had trouble inserting them. Creation was done in an editor window
using a context menu on an item list. This was problematic for P1 as the purpose
of the list was unclear. The solution involved adding labeled headers to all item

Fig. 2. A snapshot of the refined authoring tool design with an editor window open.
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lists, and as a suggestion from P2, adding an explicit ‘+’ button to the headers as
an alternative to context menus. The labeled headers were then added to every
list for all editor windows. After these changes, no participants had trouble
creating elements, and most defaulted to the ‘+’ buttons in the headers.

Node Properties. Editing of node properties, refined in T6, was originally done
by double clicking a node to show a temporary floating window. P1 suggested
that the popup should be detachable, remaining permanent unless closed. P2
and P3 instead expected double clicking to edit a node’s label in-place, so the
behavior was changed and opening properties was demoted to the context menu.
Half of the remaining participants double clicked the node to edit its label, with
the other half preferring to use the properties panel.

Scripts. All script editor panels have a collapsible error list, looked at in T23.
P1 suggested that the clarity could be increased by adding a colored bar and icon
to reinforce that it shows errors. After this change, all participants identified its
function correctly. T28 looked at a node’s custom scripts, which are edited in a
dedicated window for that node. P1–P3 were unable to change which script was
being edited without assistance. This was fixed by better labeling the dropdown
used to select scripts, and by expanding upon yet counter-intuitively hiding the
help text behind an info button. With these changes, all following participants
read the help text and had no trouble selecting and assigning custom scripts.

Simulator Variables. The Simulation window highlights variables that impacts
outputs or sibling triggers, and was tested in T32. P2 was unable to identify
this relationship, but upon discussion they decided it was misinterpretation of
colors. It was decided to not make changes until further occurrences, of which
none happened, and as such this was treated as an outlier.

Simulator Variable States. T32 had participants complete a number of steps
relating to variable state management in the Simulator window using a small
desktop application that mimicked the states panel in the prototype. Initially,
this was done with a single editable combobox and delete button, with deletion
requiring assignment of a state first. P2 and P3 found the behaviors confusing.
With their feedback, an explicit save button was added (although placebo, as it
functioned identically to submitting in the combobox) and deleting was changed
to show a popup to select what to delete rather than deleting the current state.
All following participants were able to complete the tasks, even though the under-
lying functionality didn’t change. However, P4 still hesitated with deleting, and
after discussion, the delete button was suffixed with ellipsis to suggest further
action. P5 and P6 hesitated less, so the label was changed one last time to read
‘Manage’. This change appeared successful, as P7 did not hesitate at all, and
the terminology used allows for further expansion of state management rather
than only deleting.

Recordings. After P6, a Recordings feature was added to the Simulation win-
dow without disturbance of other features to allow capture and playback of story
traversals to better support users in their testing and to reduce human error.
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Its design largely copies that of variable states, which had already been greatly
refined. Corresponding tasks to test this were also added. The RITE method is
flexible enough to allow for modifications like this, as long as there is a followup
to the changes. P7, who went through the new tasks, had no trouble explain-
ing and operating the feature, and explicitly commented upon its similarity to
variable states, saying that they found this intuitive as a result.

3 Conclusions

In this work we have identified a gap in existing authoring tool research con-
cerning formal UX design pipelines. We present our own pipeline for authoring
tool UX design and show through a case study of our own tool design how it has
helped us to refined the UX. Following our design pipeline will cover identifica-
tion of potential users and requirements of the tool, exploration and ideation of
early designs, and refinement of the designs to be ready for implementation, at
all stages considering the user. We demonstrate the potential of the pipeline by
walking through our own application of it in the creation of our own authoring
tool design. We were able to identify, report on, and fix usability problems that
we otherwise would not have noticed, especially if creating the design without
involving users. For example, the Scripts window in our tool is core to the model,
but the RITE process demonstrated that users found the initial design confusing.
Without this we may have mistakenly assumed that this was clear.

Our contributed design pipeline is composed of various user research method-
ologies that we believe are best suited to our needs, yet remain the most flexible
for the design of other future authoring tools. However, as established earlier the
specific methodologies used will depend on the context of the tool being devel-
oped. Our intent with this contribution is not to insist on a single UX design
pipeline but rather to confirm their value to IDN authoring tools, and how one
might be developed in a similar context.
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Abstract. Developing narrative and computational thinking skills is crucial for
K-12 student learning. A growing number of K-12 teachers are utilizing digital
storytelling, where students create short narratives around a topic, as a means of
creating motivating problem-solving activities for a variety of domains, includ-
ing history and science. At the same time, there is increasing awareness of the
need to engage K-12 students in computational thinking, including elementary
school students. Given the challenges that the syntax of text-based programming
languages poses for even novice university-level learners, block-based program-
ming languages have emerged as an effective tool for introducing computational
thinking to elementary-level students. Leveraging the unique affordances of nar-
rative and computational thinking offers significant potential for student learn-
ing; however, integrating them presents significant challenges. In this paper, we
describe initial work toward solving this problem by introducing an approach to
block-based programming for interactive storytelling to engage upper elemen-
tary students (ages 9 to 11) in computational thinking and narrative skill devel-
opment. Leveraging design principles and best practices from prior research on
elementary-grade block-based programming and digital storytelling, we propose a
set of custom blocks enabling learners to create interactive narratives.We describe
both the process used to derive the custom blocks, including their alignment with
elements of interactive narrative and with specific computational thinking curric-
ular goals, as well as lessons learned from students interacting with a prototype
learning environment utilizing the block-based programming approach.

Keywords: Narrative-centered learning · Block-based programming · Digital
storytelling

1 Introduction

Digital storytelling, which combines traditional storytelling with rich digital technolo-
gies, has emerged as an innovative approach for engaging students in deep, meaningful
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learning [1–3]. Digital storytelling enables the creation of effective and engaging learn-
ing experiences that support diverse individual needs [2] and creative exploration of
scientific phenomena [4]. However, studies have shown that the success of digital sto-
rytelling activities can vary between individual students, and can be improved through
interventions such as emotional priming [5], focusing the story creation on scene level
details rather than macro story structure [6], and by having students enact their stories
through a physical medium such as a puppet show [7].

As a process, creating, refining, and presenting a story reflects many computational
thinking concepts. There is a growing recognition of the importance of enabling K-
12 students to engage with and develop competence in computational thinking [8, 9].
However, teachers at the elementary levels often lack computer science or computa-
tional thinking training, raising the need for activities and tools that can help them
integrate computational thinking into their classrooms. Building on Papert’s [10] work
on programmable environments for learning, creating rich block-based programming
environments to support novices has seen success in bringing computational thinking
to K–12 education [11]. Block-based programming environments remove many of the
hurdles to programming activities, such as the need to learn the complex syntax of tra-
ditional programming languages. However, difficulties remain, especially in younger
grade levels, leading to a growing body of research providing guidelines for creating
age-appropriate learning environments to support computational thinking [12].

In this paper, we investigate how to engage upper elementary students in the creation
of interactive narratives while simultaneously developing computational thinking prac-
tices. This paper describes our initial work in developing a narrative-centered learning
environment for computationally-rich digital storytelling using custom blocks designed
to facilitate age-appropriate block-based programming. The learning environment and
custom blocks are described in detail, as well as results from a pilot study to evaluate
the usability and effectiveness of the learning environment.

2 Related Work

Narrative offers an exceptionally promising tool for engaging students in
computationally-rich problem solving. Narrative experiences are powerful, helping us
connect with others and understand the world around us [13]. Narrative has a unique
ability to serve as an effective means for communicating personal understandings of
concepts, such as science phenomena, to others [14]. While prominent in elementary
education, storytelling is often exercised in the context of language arts, and actualized
with either pencil and paper or word processing programs. Digital storytelling seeks
to augment the creativity and effectiveness of storytelling, while also expanding sto-
rytelling to other subjects [1]. While there are many variants, most digital storytelling
activities revolve around students researching a topic, then creating a multimedia pre-
sentation of the story that is presented to their teacher and peers [1]. Digital storytelling
activities have shown benefits to student learning and engagement [2], visual memory
and writing skills [15], and 21st century skills such as problem solving, argumentation,
and cooperation [16].

However, the benefits of digital storytelling are at least partially dependent on stu-
dents’ ability to construct narratives, increasing the importance of a well-designed story
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creation environment, especially for younger learners. One approach to mitigate these
concerns has been to embed the story creation process into a more scaffolded con-
text including block-based programming environments. In the La Playa environment,
students from ages 9 to 11 use a modified version of Scratch [11] to create animated
stories involving sprites, audio clips, and events triggered by user inputs [17]. Horn,
AlSulaiman, and Koh [18] utilized a tangible, sticker-based block language to engage
students in creating programs in the context of an interactive storybook. While many
of the narratives created by these systems focus heavily on sprite manipulation and ani-
mation, this work extends these efforts by designing and investigating a block-based
programming environment focused primarily on interactive stories by guiding students
through the creation of interactive teleplays.

3 INFUSECS Narrative-Centered Learning Environment

To enable upper elementary students to create interactive digital stories, the InfuseCS
narrative-centered learning environment was designed and developed. InfuseCS specif-
ically focuses on the creation of interactive teleplays. Teleplays consist of several parts,
includingmultiple scenes, multiple characters, dialog between characters, and narration.
An additional feature of the environment is supporting audience participation to allow
for interactivity in the teleplays. As students develop their teleplays, they can insert
moments in the narrative where they would like to ask the audience a question, and
change the story depending on how the audience responds.

For example, imagine a scenario where students are asked to create a narrative on
how a shipwrecked crew is rescued from a remote island. A sample teleplay (shown in
Fig. 1) would describe a set of characters and where on the island the characters were
located. After some dialog discussing possible solutions to the crew’s predicament, the
audience might be asked if the crew should signal for help with a light source using
Morse code, or use a siren to create noise to signal a passing ship. Based on the audience
response, the narrative can branch and present the rest of the teleplay reflecting the
audience’s choice. Alternatively, the audience participation may only affect a smaller
portion of the teleplay, such as allowing the audience to pick which message is sent.

This story creation process engages learners with several core computational
thinking practices, as defined by the K-12 Computer Science Framework (www.k12
cs.org), including recognizing and defining computational problems, developing and
using abstractions, creating computational artifacts, testing and refining computational
artifacts, and collaborating around computing.

Teleplays are created in InfuseCS by leveraging Google’s Blockly framework [19].
Blockly is an open source JavaScript library for building block-based programming edi-
tors. Compared to other block-based programming editors such as Scratch and Snap!,
Blockly supports several features desirable for creating a block-based environment for
elementary-grade students. First, Blockly allows for a customizable toolbox and block
palette. This helps mitigate cognitive load issues by presenting students with only the
blocks needed for a given scenario, rather than all the available blocks in the program-
ming language. Second, Blockly facilitates the creation of custom blocks, allowing
developers to redesign existing blocks to create the necessary functionality to support

http://www.k12cs.org
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Fig. 1. Screenshots of a sample narrative displayed in InfuseCS’s block-based story tab and
teleplay tab

digital storytelling. Blockly also allows for the generation of text-based representations
of the blocks. While this feature of Blockly is normally used to generate text-based
code equivalents of block-based programs, in InfuseCS this feature is used to generate
script-like representations of the teleplays, visible at any time via a Teleplay tab at the
top of the interface.

The InfuseCS learning environment and its custom blocks also leverage findings
from previous work with block-based programming environments for upper elemen-
tary students [17, 20, 21]. These findings include leveraging visual affordances in the
appearance of the blocks, prioritizing sequential programming over event-driven pro-
gramming, enabling customization and editing rather than being fully generative, and
limiting complicated syntax and vocabulary.

The set of custom blocks for InfuseCS was designed to support four main fea-
tures of interactive narratives: describing a scene, character dialog (including narration),
branching, and actions to be performed while performing the teleplay.

The Scene block, shown in Fig. 2a, allows students to set the location and conditions
where the events in the narrative take place. Location and condition blocks are defined
before the activity to fitwith amotivating scenario framing a particular digital storytelling
activity (e.g., how a shipwrecked crew survives on a remote island). This also allows
InfuseCS to leverage Blockly’s type-checking capabilities, and prevent students from
attaching incompatible blocks to fields, a feature also afforded by the color-coding
scheme of blocks.

Fig. 2. Custom blocks used in the InfuseCS learning environment
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TheDialog blocks, shown in Fig. 2b, are the core blocks of the storytelling system, as
themajority of the content in the student-generated teleplays is dialog between characters
or statements by the narrator. A line of dialog is generated through the combination of
a Character says block and a Text block. The name property of the Character block is
editable, and an additional Narrator says block is provided.

TheAsk audience block, Fig. 2c, is designed to allow students to incorporate audience
participation into their teleplays, while also providing them an opportunity to experiment
with conditionals and flow control. The Ask audience block contains three properties
that must be defined by learners. The first property is the question that will be asked
to the audience, and then the two possible responses the audience should respond with
to the question. Below each response, students can place the dialog and events that are
specific to that branch of the narrative.

Finally, a set of Action blocks (example shown in Fig. 2d) were added to allow for
denoting times when an action may be taken during the performance of the teleplay (i.e.,
stage directions). Action blocks consist of three separate blocks; a subject, an action,
and an object. Subjects are the character in the story completing the action. Objects
and actions are designed to be pre-populated based on the learning domain in which
the storytelling activity is situated. For example, the scenario described in the sample
story above is designed to be used as part of a science unit on electricity, thus the blocks
included were aligned with items commonly found in science classrooms, and focused
on actions like turning on and off a siren or light. These actions are color-coded to
differentiate them from other blocks, and can be developed to correspond to items that
can be used as props when students are presenting their final story to the class.

4 Pilot Study

To better understand how the InfuseCS learning environment supports digital story-
telling and computational thinking in upper elementary classrooms, a pilot study was
conducted at a K-8 school in the southeast United States. The primary goal of the study
was to observe how pairs of students working together were able to use InfuseCS to
create a story as well as to obtain feedback on the successful and unsuccessful aspects
of the learning environment and how it could be improved.

Participants in the pilot study included 6 fourth grade students ages 9-10, consisting
of 4 males and 2 females. The pilot study took place over approximately 60 min. The 6
students were grouped into pairs to work together. Students reported a range of previous
experiencewith block-based coding environments,with 3 students reporting a familiarity
of 6-7 out of 10, and 3 students reporting a familiarity of 1-3, with 1 being low familiarity
and 10 being high familiarity.

Before using the InfuseCS learning environment, students were given a brief pre-
sentation on the learning environment and story development task, as well as a short
video introducing a motivating scenario to act as the inciting event for their stories. The
video presented how a team of scientists were shipwrecked on an island in the South
Pacific after a powerful storm. Before the ship sank, the scientists were able to transport
most of their equipment to shore. Students were then told that they would be creating
stories about what the crew would do next and how they would get off the island.
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Next, the students were given a brief tutorial on using InfuseCS and began working
in dyads to plan their stories for a period of 5 min. A brief starter story was loaded
into the environment, demonstrating a Scene block, a line of dialog from the narrator
describing the shipwreck, and an Ask audience block to encourage students to include
audience participation in their stories. Student pairs then used the learning environment
for approximately 30 min to author their stories. Each group was paired with a member
of the research team, who took notes on their observations, and were available to answer
questions the students had about using the learning environment. After creating their
stories, all six students gathered together as a group with a member of the research team
for a brief 10 min focus group where they discussed their overall impressions of the
learning activity and InfuseCS (Fig. 3).

Fig. 3. Students creating a story using the InfuseCS learning environment

All three groups showed an ability to use the learning environment to create short
narratives in the allotted time.Eachgroupwas able to define the location and conditions of
an initial scene, as well as generate dialog between characters. Overall, groups generated
stories ranging from 9-12 blocks in length, consisting mostly of narration and dialog
between characters. Two of the 3 groups utilized Action blocks, and 2 of the 3 groups
incorporated a scene change into their narrative. Students also demonstrated a conceptual
understanding of the structure of the teleplays, such as editing every occurrence of a
character’s name in the program and dialog when they decided to remove a character or
modify the character’s name.

All groups were able to manipulate the blocks to change the ordering of events,
often reading back what they had developed aloud, or using the Teleplay tab to view
their story before returning to the blocks to incorporate revisions. Students also were
able to successfully edit and revise their stories, though there were some usability issues
such as text blocks highlighting the entire text when clicked, which caused some dialog
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to be erased rather than edited as intended. Students were able to utilize the domain-
specific Action blocks provided, though they struggled incorporating them coherently
into their story, highlighting a need to further scaffold this content either beforehand, or
during the revision process.

All 3 groups struggled to use theAsk audience block effectively.While in discussions
with their partners, they exhibited some evidence of understanding how itworked, aswell
as a desire to utilize the block in their story, only one group was able to create a question
with multiple responses, though one of the branches was not fully populated. During
the focus group after the students finished using the learning environment, all students
were generally positive about InfuseCS. Of interest, they noted that while typing was
difficult, they found the process much easier than writing a story with pencil and paper
or other tools. One student suggested allowing the recording of audio clips to reduce
the typing burden. The main points of confusion expressed by the students were around
the Ask audience block. Other suggestions for improvements included the addition of
more scene locations and weather conditions, and more types of actions and objects for
the domain-specific blocks. Additionally, the students requested improvements to the
visualization of their teleplays, with suggestions ranging from an animated version of
their blocks being generated, to a text version that would play out the blocks sequentially
rather than showing the entire teleplay at once.

5 Discussion

Overall, the InfuseCS narrative-centered learning environment was successful in
enabling students to create play-like narratives, while engaging students in computa-
tional thinking concepts such as abstractions, debugging/revising, order of execution,
and conditionals. Though the narratives students developed were short, given more time
with the learning environment, higher quality narratives could likely be produced. One
set of issues observed by multiple members of the research team during the pilot study
revolved around collaboration within the student dyads. Often it appeared that each stu-
dent was attempting to tell a different story, leading to disagreement and distracting from
the goal of the activity. While collaboration is an important practice in K-12 education,
more scaffolding or structure is needed to ensure successful collaboration.

A promising potential improvement to the learning environment is to incorporate
a longer and more structured planning phase in the activity. One student mentioned
that their group was distracted changing character names at times, and that perhaps if
they defined the story and characters in more detail before entering the block-based
environment, they would have been more productive. While a planning phase could
be conducted outside the environment using pencil and paper, incorporating it into the
learning environment would enable desirable features such as generating dialog blocks
prepopulated with character names to reduce typing, and initializing the workspace with
parts of the narrative laid out from the planning phase.

The main point of student confusion related to the block-based programming inter-
face was the Ask audience conditional block. Though students generally seemed to
understand how the block worked conceptually, only one group was able to successfully
utilize it. Potential improvements include providing examples of its usage to students
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beforehand, and having the block prepopulated with an example question and responses
rather than being empty.

There are several limitations to these findings, most notably the small sample size
and abbreviated time students had to use the learning environment. However, the system
was successful at enabling the creation of narratives, and will be available for use by
interested parties. 1 Additionally, the source code of the environment is provided for those
that wish to modify and extend the set of blocks available in the learning environment.

6 Conclusions and Future Work

As the importance of engaging learners at all grade levels in computational thinking con-
tinues to grow, the need for novel and effective learning activities also increases. Digital
storytelling is a natural fit for this need, and a potentially effective way of embedding
computational thinking into existing subjects like science and language arts. Conversely,
the structured format and intuitive interface of block-based programming can help over-
come some of the difficulties students face when constructing stories, allowing them to
better focus on communicating their ideas and experimenting with revising their final
product.

To better enable digital storytelling in upper elementary classrooms, the InfuseCS
narrative-centered learning environment was created leveraging the Blockly framework.
A set of custom blocks was designed specifically to facilitate digital storytelling, while
also engaging students with important computational thinking concepts. A pilot study
was conducted with 6 fourth grade students along with a focus group to gather feedback
from the students, demonstrating the usability of the system for students at this age
level, and highlighting the promise of the learning environment for enabling the creation
of interactive narratives. Overall, the feedback showed students preferred the block-
based interface over traditional pencil and paper activities and indicated several areas
for improvement.

Future iterations of the learning environment will focus on expanding the set of
storytelling blocks available to students, as well as investigating integration of the gen-
erated narratives with visualization technologies. Additionally, the environment will be
expanded to include a more robust story planning phase and interface to facilitate more
structured and higher quality stories.
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Twine and DooM as Authoring Tools in Teaching
IDN Design of LudoNarrative Dissonance
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Abstract. Teaching Interactive Digital Narratives (IDNs) to undergraduate stu-
dents ought to be more than branching narratives and using popular authoring
tools. Exposing them to challenges of IDNs and pushing them to address these
issues can help students think beyond the conventional. Authoring tools may fail
to provide functionality to support tackling such issues but coupling a popular
branching narrative authoring tool such as Twine with a gameplay focused level
editor such as one for DooM provides for interactive narratives that reflect upon
one such challenge: LudoNarrative Dissonance. A team of three students’ sub-
mission using such tools is described and its outcome discussed in terms of its
relevance to the ICIDS community interested in teaching IDNs to undergraduate
students.

Keywords: Authoring tools · LudoNarrative dissonance · Education

1 LudoNarrative Dissonance in IDNs

The “narrative paradox” and “ludonarrative dissonance” are two aspects that take center
stage with interactive storytelling [1] where the narrative is not an excuse for the game
mechanics but a critical element of the experience and likewise the interaction is not an
“interactivisation” of a story [2, 3] but an equally important element. Conversely, the
question of story vs. game is not about a perfect balance, but about creative decisions, and
thus we might reframe ludonarrative dissonance as a conscious design choice, such as in
games like AWay Out (Electronic Arts, 2018). It is this sense in which we will approach
ludonarrative dissonance in this paper, an analysis of which was used to shed light on
the different narrative interpretations one may have of IDNs [5]. A Way Out forces the
dissonance onto the player resulting in a betrayal aesthetic where the inmate character’s
player is felt betrayed by the undercover cop’s player [4]. This paper looks into how we
can bring this dissonant element of IDN design by considering a case study involving
teaching IDN to undergraduate students using a combination of available authoring tools.
Koenitz and Eladhari identify five critical issues in the teaching of IDNs amongst which
is the “daunting challenge” of compiling a list of IDN authoring systems with which
to teach students the craft of IDNs [1]. In their review of IDN authoring tools, Green
et al. mention challenges in accessing these systems in order to assess their features: be
it unavailability or the limitations of free versions that were made use of [6]. In a larger
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analysis, Shibolet et al. identified a counter-problem: many such authoring tools are
developed in separate efforts and are short-lived [7]. Koenitz and Eladhari are critical of
the naïve use of Twine 1 just because it is accessible and popular as other tools may better
serve a given project [1], and educating enthusiastic undergraduate students has its own
particular requirements to be met if we are to sow interest into the field. In this particular
case, Twine, with its mainly textual deliverables, falls short of our demand for design
and implementation of ludonarrative dissonance. Looking at the top game engines on
the market, Unreal Engine and Unity, neither supports interactive narrative authoring
directly through built-in tools. However, both support plugins, such as the Interactive
Story Plugin2 (Unreal Engine, at a fee) or the Ink interactive fiction language3 (Unity).

However, plugins are not an ideal solution, since they influence students’ percep-
tions by creating a problematic hierarchy where the game engine is taken as the core
element and the narrative through a plugin appears as an afterthought. Instead this paper
takes inspiration from Jenkins’ suggestion that every medium should make “its own
unique contribution to the unfolding of the story”4 and applies it to authoring tools.
This paper argues that rather than be limited by the choice of a single authoring tool,
one can complement the use of Twine with a an accessible, graphical, gameplay-centric
development tool in order to provide final year undergraduate students with an interac-
tive narrative design task that employs both narrative and gameplay choices and allows
them to include their comparison in its design. The choice of game-authoring tool fell
on DooM (id Software, 1993), due to its ability for modification through level editors
developed to take advantage of its open source level format.

2 Implementation

The case study involves three students who were assigned a combined assignment for
their Interactive Narrative Design and Level Design courses wherein Twinewas used for
the branching narratives and DooM for the level editing. The assignment required that
the choices made in the branching narrative were to be repurposed into the gameplay and
the potential for ludonarrative dissonance be addressed and highlighted. Students were
on average 19 years old and varied from being avid DooM players to being interested
more in films and anime than games.

Contextual preparation was carried out by having the students play in class the
modular DOOM Board Game to give the students a tangible sense of level design and
challenge setup. The students were then given a crash course on the basics of the original
DooM level design using one of the freely available DooM level editors. The students
then watched the first 60 min of the DOOM movie (Universal Pictures, 2005) until the
scene when one of the space marines sends out a request for support.

The students were then tasked to develop an interactive narrative involving inter-
leaved Twine and DooM episodes, in which the player forms part of the support team

1 https://twinery.org.
2 https://www.unrealengine.com/marketplace/en-US/product/interactive-story-plugin.
3 https://assetstore.unity.com/packages/tools/integration/ink-unity-integration-60055.
4 http://henryjenkins.org/blog/2007/03/transmedia_storytelling_101.html.

https://twinery.org
https://www.unrealengine.com/marketplace/en-US/product/interactive-story-plugin
https://assetstore.unity.com/packages/tools/integration/ink-unity-integration-60055
http://henryjenkins.org/blog/2007/03/transmedia_storytelling_101.html
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answering this call. Twinewas to convey the narrative as well as allowing players to per-
form narrative choices while DooM would provide the gameplay and allow the player
to confirm (or not) the narrative choices made.

2.1 Development Process

The students presented three distinct pathways at each decision point, with the branching
narrative developed in Twine and the three paths in DooM. In the branching narrative
the player was briefed and presented with a choice of weapon to train upon and the
corresponding target monster for that weapon before leading them to the first DooM
level. Here the level design focused around a single starting room with each of the three
exits leading to one of the available weapons (See Fig. 1) but passing through the exit,
a hidden switch would trigger the door closure blocking access to the other weapon
choices. This goes against the DooM principle of 100% exploration but provides the
player with the chance to live up to their narrative choice or to change their mind and
make a different choice of weapon. Each of the three areas provided encounters with
the monsters linked to the chosen weapon, as in the Twine narrative. Foreshadowing
was implemented by providing a peek of the upcoming monsters beside the end of level
switch, providing a link to the next chunk of Twine narrative.

Common 
Room 1 

WEAPON 
Chainsaw 

WEAPON 
Chaingun 

WEAPON 
Shotgun 

ENEMY 
Spectres 

ENEMY 
Former Humans

ENEMY 
Imps 

Common 
Room 2 

WEAPON
Double Shotgun

WEAPON
Rocket Launcher

WEAPON
Plasma Gun

ENEMY 
Pain Elementals

ENEMY 
Hell Knights 

ENEMY 
Arachnotrons

Common 
Room 3 

Final 
Level 

Fig. 1. DooM level design

Following completion of the level, the player returned to Twine and picked the
matching exit screenshot. This allowed the students to compare the chosen path in
the Twine narrative with the actual choice made within DooM. In case of mismatched
choices being detected, the player was admonished and any difficulty in dealing with the
monsters attributed to their choosing different to their training and warned not to do it
again. AnotherTwine+DooM sequence takes the player throughmore training and harder
monsters with foreshadowing of the final boss monsters being given without providing
engagement, as with the limited firepower it would be fatal. Back in Twine, the pacing
was kept up by not commenting on any mismatched choices but rather sending for the
final briefing before the end of level boss monsters with training only being given on the
weaker of the three boss monsters (Mancubus).

A final level, where the player meets the three boss monsters in sequence provided
for gameplay closure. After the end of the game, narrative closure was provided in a
final Twine segment leaving the player with a choice of influencing the marine’s future in
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retirement, being transferred to other planets, or ending in amental hospital. Closure was
also provided should the player die during the game and not wish to continue playing.
Figure 2 zooms in on the narrative choice implemented in Twine followed by the DooM
gameplay thereafter followed by a briefing of the gameplay outcome based upon which
exit was chosen. This would reflect upon their gameplay choice of weapon and enemy
in comparison with their earlier narrative choice of training.

Start Training Shotgun

Chaingun

Chainsaw

DOOM
Part 1 Briefing Shotgun 

Exit

Chaingun 
Exit

Chainsaw
Exit

Reflec�on

Fig. 2. Twine branching narrative interleaved with DOOM and post-game reflection

3 Discussion

In this study, a novel approach to teach undergraduate game design students in interactive
narratives reframed ludonarrative dissonance as a potential conscious design choice. Use
was made of two authoring tools: the Twine engine for the narrative choices and the
DooM level editor for the gameplay choices. A transmedia-inspired approach was used
to familiarise the students with the assignment scope using a board game and part of
a movie, both written around the DooM gameworld. They were then tasked to create
an intertwined Twine and Doom experience where the narrative choices made in Twine
could be confirmed, or not, as gameplay choices in DooM.

The educational focus of the ICIDS community can benefit from experimental
methodologies that may shed light on different approaches towards IDN Scholarship,
especially when augmented with the students’ critical analysis of their own work.

The ludonarrative dissonance afforded by this non-conventional collaboration of
authoring tools provides a starting point towards incorporating ludonarrative dissonance
into the design of the game. The choice of tools also complemented each other: Twine’s
lack of inherent visuals is compensated byDooM 3D perspective graphics while its lack
of narrative is compensated by Twine’s narrative engine.

Any inconsistency between the choices made in the narrative and through gameplay
need to be pre-conceived and taken care of in the design. Thus training your students
to be on the lookout for this will go a long way towards creating believable interactive
narratives.
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Abstract. This paper aims to explore how children use body-based
enactment as a scaffold to compose written stories. We conducted a study
where 17 children use a digital story authoring tool to enact and record
stories as videos, then write the stories on paper while viewing their
acting videos. We compared narrative structure and coherence in story
enactment videos and writings and found that the structure of children’s
narratives in the enacted and written forms varies significantly in terms
of the idea units count. Coherence is generally higher in the enactment
as well, especially for younger children. Our results imply that while
story enactment scaffolds children’s imaginative narrative creation, fur-
ther support in interactive authoring systems might be needed for them
to translate their enacted story successfully into writing.

Keywords: Storytelling · Children · Design · Human-computer
interaction · Narrative writing · Enactment · Pretend play

1 Introduction

Free-form pretend play activities are common ways for creative expression in
children. Variations of such activities have been referred to in previous literature
by terms such as make-believe play [8], drama/dramatic play [20] or imagina-
tive enactment [5]. With minor differences, these terms tend to be used inter-
changeably for a broad range of embodied activities that involve the use of
one’s body and manipulation of physical objects to externalize thoughts [16].
Due to the extensive benefits and importance of pretend play for children, var-
ious approaches have been proposed in HCI research to nurture these activi-
ties [15,23], use them to support children with special needs and abilities [6], or
apply them as a scaffold for learning [12]. The type of enactment in these sys-
tems range from use of tabletop toy setups [17], to puppet-based systems [1] to
full-body enactment [4]. Many of these applications focus specifically on enacting
stories because stories are a common mode of expression, reflection, and learning
for children [10].

c© Springer Nature Switzerland AG 2020
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In this paper, we investigate body-based enactment as a facilitator for chil-
dren’s story writing. Writing is a complex task and involves the mastery of several
underlying skills [11]. Activities such as storyboarding [14] can scaffold children’s
learning process for writing and are sometimes referred to as prewriting activ-
ities. Therefore our approach can be described as using body-based enactment
as a pre-writing activity for narrative writing. This approach has been explored
in the past in the context of language arts classrooms [9]. However, there is lim-
ited knowledge with respect to the design of interactive technology to support
children’s narrative writing through enactment.

2 Background and Related Work

Previous work has extensively investigated the use of different drama types in
the classroom to support young children’s reading and writing. Regarding the
strategies to include drama in classroom activities, Cremin et al. [7] investigate
two methods of integration: the genre-specific method and the seize-the-moment
method and found that the latter engages the children more and can result in
a more complex story writing outcome. McNaughton [18] also investigated the
benefits of drama versus group discussion for imaginative writing in a controlled
experiment. They found that the children in the drama group wrote richer and
longer stories. These examples and other similar works demonstrate that enact-
ment can be a successful pre-writing activity.

Previous work has investigated children’s thought processes and interaction
changes when using an interactive storytelling system. Theune et al. [24] show
that children’s communication style during the activity changes over time with
their attention. Brown et al. [2] investigate children’s thinking process in a solo
enactment-based storytelling activity and found that thinking in micro-steps
rather than the macrostructure results in richer stories. The body of work on
children-specific writing tools are limited, and most systems are designed for
higher-level students or adults. For instance, intelligent tutoring systems such
as the Writing Pal [22] and ICICLE [19] are examples of these works. Given
the differences in the design of educational tools for children and adults, there
is a need for research focused on designing tools to support children’s writing
activities.

3 Research Questions and Approach

In his book Toward a Theory of Instruction [3], Jerome Bruner theorizes that
humans represent knowledge in three ways in the learning process: through
actions (Enactive representations), through images or graphical summaries
(Iconic representations), and through symbolic or logical systems such as lan-
guage (Symbolic representations). Following this theory, we investigate the use of
story enactment, an enactive representation of narrative, as a way to support the
child to progress towards written expression, which is a symbolic representation
of the narrative. Our research question is: When using body-based enactment as
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a pre-writing strategy, is there a significant difference in the structure, coher-
ence of children’s imaginative narratives in the pre-writing and the final written
outcome?

4 Interactive Story Authoring System

Our story authoring system was designed to allow children to express stories
through full-body enactment, record their story enactment as videos, and play
them back as desired. Each story is created as a collection of scenes that are
organized in a timeline view. Details like title, background, character, and object
for the scene can be added to each scene. Once a scene has these details added and
filled out, the child can act it out and record their video. The acting area is a 10 ft
by 10 ft space with a green backdrop set up so that in the video recording, the
child appears to be in the virtual story environment with the background of their
choice appearing in the video. During the act, the child uses a generically-shaped
prop representing the object interacted with within that scene. For example, a
stick can represent a pickaxe. Once all the scenes in a story are recorded, the
interface allows for playback of the scenes in the order they are organized as a
continuous story. A more detailed description of the system can be found in [25].

We conducted a study using our enactment-based storytelling system with
17 children participants (13 males, 4 females) in the age range of 8–12. Each
participant attended a 90-min study session, consisting of a 20-min practice
and introductory story creation task, 45 min of story creation, enactment, and
revision based on a one-sentence story starter prompt, and about 20 min of
viewing their recorded story enactments and writing their story on paper.

5 Data Coding and Measures

The qualitative coding of our data was performed by two coders, who were
not part of the study conceptualization or study conduct. For each data point
(participant), we had a written version and an enacted version (in the form of a
video) of the same story. Two coders extracted the structure in both formats of
the stories and graded them for coherence. The agreement between the coders
was established based on a 33% subset of the data. They had about 87% percent
agreement on the structure codes, and a substantial agreement for the coherence
grades with a Cohen’s Kappa value of κ = .695. The rest of the data was divided
between the coders so that each coder only received one format of a particular
participant’s story to code - to ensure that a coder will not induce structure
and context from one format to another. The comparison of the structure and
coherence was made a posteriori by the researchers.

Our coding method for story structures was adapted from the Purpose Hier-
archy method by Grosz and Sidner [13]. Structure Matching Scores were cal-
culated for each participant based on the level of matching between the story
structures in the written and enacted formats. We analyzed the structure codes
generated for each story’s formats and divided ideas into two categories: common
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ideas and mismatching ideas. Common ideas are those that have been conveyed
in both formats, and mismatching ideas are those present only in one of the for-
mats. The ideas in each category were then counted and normalized by the total
count of ideas present in both formats. This procedure resulted in two different
scores for each format of a story to quantify the level of similarity between the
structures: the number of ideas and the number of mismatched ideas.

Our coding method for the coherence of stories was adapted from the Narra-
tive Coherence Coding Scheme by Reese et al. [21]. Story Coherence Scores were
assigned by the coders based on an adapted version of the rubric in [21] that
has three sub-measures: (1) Context (time and place), (2) Chronology (order of
events), and (3) Theme (topic development). A total grade was also calculated
by summing up these three scores.

6 Results

The results show a significant difference in terms of the number of ideas between
the two formats of stories: F (1, 16) = 12.688, p = 0.003. The enacted version
of the stories contained a significantly higher number of ideas (M = 33.82)
compared to the written version of the stories (M = 17.53) over all participants.
The percentage of mismatched ideas in the enacted format (M = 0.49) was
significantly higher than the percentage of mismatched ideas in the writing (M =
0.12); F (1, 16) = 30.128, p < 0.001). These results suggest that the structure
in the written and enacted stories are significantly different when comparing the
number of ideas expressed in each format.

We did not observe any significant differences in coherence scores over the
whole dataset. However, we observed that in participants who were 10 years
old or younger (N = 13), the estimated marginal means of all the coherence
sub-scores and the overall coherence grade were higher in the enactment for-
mat. This pattern was reversed for participants who were 11 or 12 years old
(N = 3) - meaning they had higher estimated marginal means in the written sto-
ries. ANOVA tests on the coherence scores on the participant sample excluding
the 11–12 year-olds showed a significant difference effect in theme sub-scores
(F (1, 13) = 5.692, P = 0.033) as well as a marginally significant difference for
the total coherence grade (F (1, 13) = 4.339, p = 0.058). The theme scores were
significantly higher in the enacted stories (M = 1.79), and the total coherence
grades were also higher in the enacted stories (M = 5.71).

7 Conclusion and Future Work

In this paper, we investigated children’s use of body-based enactment as a way
to support narrative writing. We aimed to understand how children’s expression
of the story changes when they act or write them. We found that there is a
more complex level of imagination present in the enacted videos in terms of the
structure, and they are generally graded higher in terms of coherence. Future
work should explore interaction design in narrative authoring systems to support
children in successfully translating enactive imagination into writing.
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Abstract. We present the GFI framework (standing for Goals, Feed-
back, and Interpretation), inductively developed to address the MDA
framework’s shortcomings as a lens and tool for modeling games. GFI
stands parallel to MDA as a formal approach that offers bridging the gap
between narrative design, game development, story analysis, and game
research. Through GFI, we analyze foundational narrative design prob-
lems and systematically peek through the game design space, in order
to evidence its analytical and generative traction. We believe these dis-
cussions signal GFI’s potential to elucidate the narrative design process,
making it easier for researchers and practitioners to decompose, study,
and design a broad class of game artifacts.

Keywords: Goals · Feedback · Interpretation · Narrative design ·
Games

1 Introduction

Narrative designers aim to better-integrate narrative and gameplay [26,44], but
the role remains contested. They are not necessarily “writers” or “authors,” but
are responsible for aspects of each; to different degrees depending on genre [28].
Is environmental storytelling [33] part of the job? What about writing cut-scene
screenplays? Should they contribute to game design documents? [30] How should
they manage the relationship between a game’s ludic and narrative elements? [63,
73,77] What knowledge should they possess? [74].

Thus, the scope and extent of a narrative designer’s role remains unclear.
This knowledge gap is critical: we cannot build a cohesive body of narrative
design knowledge without knowing what its scope should be. As a consequence,
we do not know how to best support narrative design. This paper articulates
a framework of concepts we argue are central to this practice. To us, a nar-
rative designer is concerned with elements beyond Mechanics, Dynamics, and
Aesthetics, or MDA [47]—itself the dominant formal approach to game design
and game research. We argue they also must be concerned with Goals, Feedback,
and Interpretation, or GFI—our proposed formal approach to narrative design.
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2 Related Work

GFI is most similar (and complementary) to the MDA framework. MDA decom-
poses a game into three design components: (1) Mechanics, “the components of
the game at the level of data representation and algorithms” that reflect the
rules, (2) Dynamics, “the run-time behavior of the mechanics acting on player
inputs and each others’ outputs over time” that reflects the system, and (3)
Aesthetics, “the desirable emotional responses evoked in the player, when she
interacts with the game system” that reflect the “fun.”

Current works that conceptually describe interactive narrative games are
often interactive narrative-specific accounts of MDA. Aarseth’s [2] Narrative
Theory of Games is an (interactive narrative-specific) model of the Mechan-
ics: it describes components of games across a narrative-theoretic ontology that
includes the story world (space), events, and entities (objects and agents).
Koenitz’s [54] SPP framework is a model of the Dynamics: it describes the
behavior of games relative to the player’s interaction with a System (of poten-
tial stories), which triggers a Process (of interactive story-refinement) that con-
cludes as a Product (the effected narrative). Punday [71] characterizes Involve-
ment, Interruption, and Inevitability (III) as central to the emotional force that
an interactive narrative game carries; III is a model of the Aesthetics. Because
they focus on different components of MDA, these works by Aarseth, Koenitz,
and Punday are complementary; between themselves and to our work. GFI fills
in vocabulary necessary to describe phenomena relevant to all—but crucial to
interactive narrative—games, whose elements we posit are central to narrative
design.

Game design schemas (and MDA in particular) conflict with narrative design
ones [36, for example]: “...by separating narrative and game modes as distinct
phenomena, integrated use has been thwarted...a siloing of game development
roles, and ultimately, functions within a game” [26, p.33]. Designing games like
this leads to the narrative wrapper [26]: narrative that “wraps around the game-
play to make it transportable and attractive,” ultimately “unattached and dis-
posable” [23]. We briefly discuss how MDA falls short of describing elements
relevant to narrative design, propose GFI as a framework for describing those
elements, and evidence GFI’s analytical utility through several case examples.

3 GFI

GFI complements MDA. In MDA, Mechanics describe how players can act, not
why they would want to. In GFI, Goals (Sect. 3.1) models player motivations
and intentions, which are key for (ludic [38] and) narrative engagement [9,65].
Further, MDA’s Dynamics describe what system behavior results from player
inputs, not how to elicit inputs that are supported by the system. These inputs
are determined by the tight-coupling of players to the perceivable features of their
environments [61]. In GFI, Feedback (Sect. 3.2) models these features, critical to
structuring the player’s activity. Finally, MDA’s Aesthetics describe what players
feel, not what leads to it. Evoked emotions arise from what players think about,
which presupposes an Interpretation (Sect. 3.3) of their experience [21].
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3.1 Goals

Goals are conditions players are expected to meet to succeed at a game. They
are widely thought of as structurally key to games [79], and have two broad
senses (player-defined [12] ones are out of scope). Ludological goals are codified
and recognized in-game [25]. Narrative goals are player-interpretations of ludo-
logical ones [19]. We discuss their ludological sense next; the narrative sense is
in Sect. 3.3.

There are two kinds of ludological goals. All games have ultimate goals that
determine their end conditions [84]. There are at least three (Table 1): Win a
game (of Chess), Finish a game (of Super Mario Bros. [27, SMB ]), or Prolong
the act of playing (e.g. by surviving in DayZ [50]).

Table 1. Ultimate goals: conditions that determine a game’s end [84].

Ultimate Description (“Games with this ultimate goal...”)

Win Effect an evaluation when a predefined state is reached

Finish Effect no evaluation when a predefined state is reached

Prolong Conclude against the designer or player’s intent

Achieving a game’s ultimate goal requires satisfying the proximate [78] or
imperative [25] goal, that it necessarily decomposes into, whose accomplishment
entails the ultimate’s. These imperative goals more-concretely require the player
to effect a particular game state of affairs codified in the game itself [25]. There
are at least 10 types (Table 2): Choose, Configure, Create, Find, Obtain, Opti-
mize, Reach, Remove, Solve, and Synchronize. An imperative links game elements
such as space, time, and entities [24]. Each one has a logical dual: its prevention.

Table 2. Imperative goals: conditions necessary to achieve a game’s ultimate goal [25].

Imperative Description (“This imperative requires players to...”)

Choose Select one element from a finite set of elements

Configure Manipulate elements such that they are in a “correct” state

Create Bring an element into existence that was not before

Find Locate a particular element

Obtain Bring a particular element under control

Optimize Accumulate a requested amount of a particular element

Reach Navigate to a particular location

Remove Eliminate an element from existence that existed before

Solve Select one “correct” element from an infinite set of elements

Synchronize Bring one or more elements into spatial/temporal unity
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Imperatives may infinitely decompose into more-specific others, creating a
Ludological Goal Hierarchy [19]. The hierarchy’s base maps onto a moment in
gameplay. Figure 1 illustrates this idea: to Finish SMB, one must Remove (the
agent depicted as) Bowser. To do so, one must Reach the axe. To do so, (in
Fig. 1’s state) one might want to Prevent (spatiotemporally) Synchronizing with
the fireball. To do so, one might need to Reach the platform. And so on.

Fig. 1. Finish SMB requires Remove-
Bowser via the more-specific imperative
Reach-Axe, closer to the needed game-
play.

Fig. 2. The Denotational Feedback at
the end of SMB elicits one interpre-
tation of its ultimate goal: “Save the
princess.”

Analytically identifying a game’s full hierarchy is challenging, since it must
encompass all ludological goals a player may face in all possible playthroughs.
However, ludological goals (and their hierarchy) are under the direct control of
a designer who specifies what conditions “count” to satisfy the ludological goals.
Next, we discuss how careful construction of feedback is required such that goals
are communicated to the player in order to motivate their activity.

3.2 Feedback

Feedback is the designed multi-modal stimuli intended to convey perceptual
information about the game’s structural elements: its underlying ends (goals)
and the available means to achieve them (mechanics). This may include things
such as graphics, music, sound, text, and more.

Crafting feedback is arguably a narrative designer’s most critical responsi-
bility, and is what makes the practice of narrative design relevant to all but the
most abstract games, including ones that do not necessarily place a primacy
on narrative. (Narrative designer) Dansky [23] argues that people only think of
explicitly denoted narrative elements as the game’s narrative. However:

There’s also implicit narrative built into every game through the choice of
setting, items, character design [...] Or, [...] think about the archetypal
tool you get in Minecraft. It’s a pickaxe. It’s not a tricorder. It’s not a
Black and Decker multi-tool. It’s a pickaxe, and through its very pickaxe-
ness - low tech, implied manual labor, etc. - it tells part of the story of the
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world it exists in. [...] As soon as you decide what a game asset is, you’re
implying the narrative that allows it to exist and function. [23]

One way to conceptually model feedback is per a typology (Table 3) imported
from linguistics [20], which parallels Genette’s [39] tripartite model of narrative:
the story, the discourse, and the narration.

Table 3. Typology of feedback available for narrative design.

Feedback Examples (“Feedback of this type includes...”)

Phonological Textual symbols, lines, shapes, haptics, sounds, lights, colors

Lexical Words, images, vibration patterns, voices, music notes, sound effects

Grammatical Texts, image sequences, camera shots, dialogue, music

Denotational Description, exposition, narration, characterization

Phonological feedback is at the level of narration: the sounds, signs, and hap-
tics that can be structured to convey meaning. Lexical feedback is at a higher-
level of meaning within narration: a language inventory of the smallest units
of meaning. In SMB, phonological colors contribute to Fig. 1’s depiction of the
axe, which is lexical. Grammatical feedback is at the level of discourse: stimuli
structured according to a corresponding syntax. Adherence to that syntax facil-
itates story sensemaking [18] and licenses inferences about underlying meaning.
In SMB, image sequences are structured from left-to-right, which Grammatically
suggests that the player progresses by going right-ward, potentially giving a clue
on how to defeat Bowser for players who have never faced him before. Finally,
denotational feedback is at the level of story: it includes stimuli that communi-
cates the plot’s event structure, and it most-closely matches the discussed sense
of “explicit narrative.” Figure 2 depicts exposition that is denotational: it signals
to the player that their gameplay has concluded.

The content of Fig. 2’s feedback reinforces a particular interpretation of the
player’s activity. This interpretation and the process that gives rise to it is the
last element of GFI, which we discuss next.

3.3 Interpretation

Interpretation is both: (a) the situated process of deriving meaning from enac-
tion [76], and (b) the outcome of that process. When discussing interpretation
in games, what is usually meant is the outcome of the player’s game experience.
We typically want to answer: what is the narrative of a game?

Is it the space of potential narratives [54] the system affords? What of games
about story creation [56]? In describing the interpretations of a game, we want
to move away from false dichotomies like ludology v. narratology [32,35] toward
a more nuanced understanding of how these mutually inform and constrain each
other. For narrative design, we propose that it is important to shift the discussion
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Fig. 3. The parallel goal hierarchies of SMB [19]. The suggested readings are: To
Finish SMB means to “Save the Princess” (Toadstool); to Remove-Bowser means
“Defeat Bowser”; and to Reach-Axe means “Destroy the Bridge with an Axe.”

from the outcome of a player’s interpretation, to the process that gives rise to
the outcome. This process is what crystallizes the defining function of narrative
design: structuring feedback relative to mechanics and goals aimed at guiding a
player’s existing interpretation of the game’s narrative into a preferred interpre-
tation. In this definition, the narrative designer (or whomever they represent) is
who prefers the interpretation. Further, “structuring” is broad: narrative design
may encompass changes to mechanics and goals, so long as these are intended
to effect changes to the interpretation that players may derive.

The interpretation outcome is what defines a narrative goal: the meaning
derived from a ludological goal (Sect. 3.1) as experienced in a game. The feedback
in Fig. 2 scaffolds the player’s interpretation of their accomplishment: the player’s
quest – a prominent element in primarily-narrative games [46] – is over. Thus,
one way to narratively make sense of To Finish is as “Save the Princess.”

Because narrative goals are interpretations of ludological ones, they both
entail the Parallel Goal Hierarchies (Fig. 3). The Ludological side reflects
the sub-ordinate goals needed to satisfy super-ordinate goals; i.e. the “how.” In
tandem, the Narrative side reflects the super-ordinate goals needed to motivate
the sub-ordinate goals; i.e. the “why.” The ludological side is best read top-down
(you finish SMB by removing Bowser) whereas the narrative side is best read
bottom-up (you defeat Bowser for the purpose of saving the Princess).

The hierarchies and their mapping is relative to the individual, and depends
on both the game and its surrounding context. For instance, our interpretation
of SMB ’s To Finish as “Save the princess” is plausible due to its (discussed)
quest-like nature but also due to the game’s packaging, which asks: “Do you
have what it takes to save the Mushroom Princess?” (Fig. 4).
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Fig. 4. SMB ’s packaging asks: “Do you have what it takes to save the Mushroom
Princess?,” which supports interpreting SMB ’s ultimate goal as “Save the Princess.”

However, interpretations can be fragile. For instance, nothing indicates that
the player is in fact “destroying the bridge with an axe:” the corresponding
animation is of such low framerate that a player may walk away with an alternate
interpretation (e.g. the bridge retracted). Further, is the object at the location to
reach even an axe? Its feedback suggests that via a prototypical [57] appearance,
but the authors disagree: the third author sees it as a lever. In both cases it is the
task of narrative designers to match feedback for a ludological goal to narrow the
players’ potential (existing) interpretation down towards the designer’s intended
(preferred) interpretation (conversely, a game designer might need to craft a
ludological goal that aligns with the narrative designer’s intended feedback).

Dena [26] offers one way to conceptually model interpretation: the Sequence
Method [58], which is an established method for television (TV) series narra-
tive design. This method models the player’s interpretation as a reader-response
process [51], driven by unanswered-questions, with an (eventual) outcome of
answers, possibly inciting curiosity [26, p.43]:

[The Sequence Method] divides the experience into a series of questions
for the audience [...] the overall question introduced at the beginning and
answered near the end, and [...] multiple short-term questions to keep
driving the audience’s interest. “[when] answered, the [TV] series is forced
to either introduce new central questions or end.” [58, op. cit.]

This method has been endorsed by several narrative designers within the games
industry. Bryant and Giglio [15], who have designed for both movies and games,
argue that the method is useful to structure objectives for level design. Further,
Bernstein [10], who has designed for movies, games, and television, argues that
this method works better than the 3-Act Structure [34] because it is objective-
driven (“What’s going to happen next?”) and fits well within gameplay loops.
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4 GFI as a Lens

GFI groups three analytical, separate, causally-linked, and perspective-
dependent lenses (Fig. 5). Through them, we straightforwardly unpack several
thorny narrative design issues that are potentially challenging to analyze with
MDA alone; these analyses lend support to the utility of GFI.

Fig. 5. Goals (like mechanics) are closer to the designer perspective. Interpretation (like
aesthetics) is closer to the player. Feedback (like dynamics) bridges between these.

4.1 Ludonarrative Dissonance and Other Forms of Incoherence

(Game designer) Hocking coined the term ludonarrative dissonance in describing
playing Bioshock [37]: “[it suffers from] a powerful dissonance between what it is
about as a game, and what it is about as a story” [45, p. 256] The term has since
been widely adopted, critiqued [80], and reformulated [8,81]. In view of GFI, it
manifests via a mismatch between the ludological and narrative goal hierarchies.

For example, games with the ultimate goal To Prolong often suffer from a
certain amount of incoherence when they also include a “campaign” or “story
mode” with an overarching conclusive narrative goal. The incoherence arises
because there is no clear narrative goal that makes sense of the ultimate one.
In Destiny [5], once players achieve the narrative goal of “Defeat Atheon” (the
final boss of the games’ raid), they return to the gameworld where nothing
has changed and the raid remains available to complete. Even once all of the
game’s most significant narrative goals have been achieved (e.g. side-quests and
secondary missions), the player should still continue To Prolong their play. The
lack of an “infinite narrative” (that aligns with To Prolong) poses a challenge
if we want to see games without this fundamental incoherence, and perhaps
directly motivates the use of procedural narrative generation [62].

There is also often dissonance/incoherence in games with multiple endings.
Nier: Automata [68] has 26 different endings and (although many are optional)
the player is required to successively complete the first 5 in order to witness all of
the scripted narrative [52]. This creates dissonance: the game “indicate[s] to the
player that an ending has been reached, only to enable continued play afterward,
while coding the post-end portion of the game not as something extraneous,
repeated, or additional, but an actual part of the game” [6].

Each time the player feels like they’ve finished, they learn that its narrative
counterpart has not been fully realized: “[the game] continually deprives the
player of a sense of narrative closure” [52] with successive playthroughs requiring
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a re-interpretation of the games ultimate narrative goal as new elements are
introduced. For example, “reaching the B ending is a matter of following the
same core narrative events from the perspective of the 9 S instead of 2B, with
only small narrative additions and gameplay alterations” [52].

4.2 Edge-Cases of the Parallel Hierarchy

What if the Parallel Goal Hierarchies are imperfectly mapped? We consider two
cases: there is a ludological goal with no evident narrative goal and vice-versa.

When a ludological goal has no evident narrative goal, the player has no
interpretation and thus no way to know the ludological goal exists. The only way
for this ludological goal to be achieved is for the player to meet it by chance.
There are at least two contexts in which this happens regularly.

The first is via cheat codes and the second is through meta-reward structures
such as secret trophies or achievements [42]. From the player’s perspective, these
ludological goals are met, but the player had no way of anticipating them from
anything communicated via the game. Consequently, the player has no way to
make sense of what happens other than appealing to conventions of the medium
(“PS4 games have trophies” or “Konami games often have the Konami code”).

Conversely, when a narrative goal has no evident ludological one, a player
has no way of achieving said goal in the game. This can lead to player frustra-
tion, confusion, or disappointment (“The game asks that I do this thing, but
it’s impossible!”). This might be the result of a mistake or flaw in the game’s
implementation. Perhaps a player is told to activate a light switch, but it doesn’t
work due to a software bug [60]. Sometimes, it might be the result of purposeful
design. (Narrative designer) Ramanan describes a scene in Before I Forget [1], a
game that “takes place in the soft pastel-colored home of Sunita, a woman with
early onset dementia” [83] in which players were reasonably confused:

“[Players can’t find] the bathroom, and [...] every door [they] open turns
up in the same place, no matter which... [Players] were trying to see a
system and a logic when dementia doesn’t have any.” Ramanan as cited
by Webber [83].

4.3 Localization, Remakes, and Sequels

Localization, when a game is modified in order to be sold in a new market [66],
is different from translation because:

...localizing a video game may involve making technically or culturally
motivated changes that go beyond its textual structure, such as modifying
the game code to accommodate the graphical discrepancies between source
language and target languages [...] or even adjusting the game’s marketing
strategies. [22]

Thus, localization often results in transcreation: departing from the original
source to an extent such that the target is significantly different [66].
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In view of GFI, localization requires transforming a game’s Narrative Goal
Hierarchy to preserve the relationships between narrative goals and their ludo-
logical counterparts. When done poorly, the intended meaning of the player’s
activity can become opaque. Czech’s [22] study of the Polish game market
demonstrates how the narrative goal of “obtaining a killing spree” – Remov-
ing (defeating) a certain number of opposing players while Preventing your
own Removal (defeat) – can become disassociated from its ludological goal, due
to poor localization: it reads as obtaining “a series of victims” or “a series of
donations.”

Osu! Tatakae! Ouendan! [48, Ouendan] is a rhythm-action game first released
in Japan, later localized by the same developer into Elite Beat Agents [49, EBA]
for the North American (NA) market. The developer aimed to provide an expe-
rience comparable to Ouendan for NA audiences [59]. Interestingly,

...the localization team was not afraid to modify many of the aspects of
Ouendan that were not part of the core gameplay. The result is a game
with new characters and stories, [and] a new soundtrack – [...] one of the
most relevant components in a rhythm game. Nevertheless, the Japanese
game and the localized version feel strikingly similar, as the gameplay
is virtually unchanged. [...] [EBA] retained the concept, mechanics and
general atmosphere of [Ouendan], but involved a complete overhaul of
both the textual and audiovisual elements [59].

GFI explains how Ouendan and EBA are ludologically the same but narra-
tively different: localization effectively replaced the narrative goal hierarchy, but
mapped it onto the same ludological one.

5 GFI as a Tool

In addition to its analytical traction, GFI also has generative traction to help us
design games. Figure 6 illustrates a game-centered interaction framework [4]; it
charts how GFI fills in gaps in the MDA model that must be filled to account for
narrative design-related phenomena. In it, the (game) System contains the Ludo-
logical Goals that must be achieved for players to succeed at the game. These
are presented to the player via Feedback that the Player observes and interprets.
Intepretation yields the player’s mentalization of Narrative Goals that motivate
which tasks they end up pursuing, which forms part of their Aesthetic experi-
ence. Players attempt to carry out those tasks by articulating them through the
game’s afforded Mechanics, which result in run-time Dynamics that perform an
update on the underlying game’s System.

Under this framework, we propose that (1) interpretation is what should be
considered as the end result that guides narrative design refinement, and (2)
goals (with corresponding mechanics) and feedback are what should be refined
to effect change in that interpretation. How to do so is beyond our scope; we
briefly chart design challenges around player expectations [65] that GFI helps us
grapple with.
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Fig. 6. An interaction framework for games that identifies how GFI fills in conceptual
gaps in MDA that must be filled to account for narrative design.

5.1 Setting Up and Satisfying Player Expectations

Games are communicative acts [17]. In them, players/audiences expect design-
ers/authors to “cooperate,” as in dialogue [41]: speakers are tacitly expected by
hearers to be as detailed as they need to be, truthful, on-topic, and clear [40].
Authors rely on or flaunt these expectations for communicative effect. For exam-
ple, a seemingly random element of a story may have its purpose revealed later
in the discourse (e.g. Chekhov’s Gun [72]) or may lead audiences astray (the Red
Herring [82]). The Parallel Goal Hierarchies give us the language to describe how
designers can also setup and manipulate player expectations. Succinctly, play-
ers might be offered feedback to scaffold certain narrative goal interpretations,
creating expectations about gameplay via the ludological goals they motivate,
which in turn may be satisfied or subverted.

At the edge of a particular waterfall within The Elder Scrolls V: Skyrim [11,
Skyrim], players are prompted with feedback that sets up a player’s expectation:
an audio cue with associated textual overlay that reads “Bard’s Leap Summit
Discovered.” Given the prompt’s timing (expectation of relevance) and content
(expectation of detail), one rational interpretation is “Jump off the waterfall,”
with the implied (and dangerous) ludological goal Reach-Base of waterfall.

The interpretation emerges because in Skyrim that kind of overlay appears
whenever a player enters a significant place (e.g. a city). Only if the player
acts to satisfy the implied ludological goal (i.e. by jumping off the waterfall),
does the player land safely in a pool, encounter a ghostly bard who describes
their unsuccessful dive, and get an in-game skill-boost. That the player cannot
encounter the ghost by simply exploring the base of the waterfall suggests a
designer’s intentional structuring of the feedback to elicit the narrative goal.

This is related to narrative affordances [16], action opportunities that players
imagine will continue their unfolding story. In GFI, this is tantamount to eliciting
and satisfying a player’s expectations by way of a narrative goal that motivates
a ludological one, the latter then recognized (possibly rewarded) by the game.

5.2 Subverting and Shifting Player Expectations

In contrast, the story of Spec Ops: The Line (SpecOps, [29]) diverges from
the conventional hero story. It leads U.S. Army Captain Walker – the player-
controlled protagonist – into taking ethically fraught actions [53]. As it unfolds,
the player’s interpretation of the ludological goals is shifted: expectations of



144 R. E. Cardona-Rivera et al.

the medium [14] (“You’re a hero, so hurting enemies is the right thing to do”)
and of the genre [3] (third-person shooter) are narratively questioned and then
subverted (“You’re a war criminal who has just harmed civilians”).

This is possible because actions in stories can be functionally polyvalent [31]:
in SpecOps, “Soldier harms enemies” narratively functions [69,70] as “heroism”
in the player’s initial interpretation and is shifted to function as “villainy” via
feedback that reinforces an anti-hero [75] interpretation.

Similarly, Brenda Romero (née Brathwaite), leveraged multiple interpreta-
tions in her boardgame Train [13] via the use of purposefully ambiguous mechan-
ics and game elements. In Train, players are tasked with efficiently loading and
delivering boxcars with yellow meeples to a terminal station only to learn the
name of the destination towards the end: Auschwitz. Many players”realize” the
intended meaning of the game’s narrative goal, and then subversively act against
the game’s lugolodical goals: “Some of these players would derail the cars, while
others would create virtual ‘Denmarks’ to give refuge to the tokens” [13].

6 Conclusions

GFI supports systematic design iteration: anticipating how changes to the game’s
structure will manifest in effects on players. By traversing GFI’s three levels of
abstraction, we expect designers can better conceptualize games, which might
help “control for undesired outcomes, and tune for desired behavior” [47].

Throughout this paper, we decomposed games writ large, including ones that
are not necessarily narratively-centered. This speaks to a fundamental claim that
GFI buys into: all games afford to be interpreted as stories. This is vacuously
true because we are narratively intelligent [43] and as Aarseth [2] has stated:
people can narrativise anything. Tetris [67] is sufficiently representational [7] to
afford discussing as symbolizing American life [64] or bodies in a grave [55].

However, the point of articulating GFI is to suggest that, while all games
“tell” stories, some stories are more intended than others. (Game designer)
Bateman [7] argues that everything that is representational – i.e. all feedback
– contributes to the narrative. Thus, a game’s potential for narrativization is
proportional to the degree it communicates non-abstract information. The story
in SMB is interpretatively simpler than that of Skyrim, but they are both sto-
ries nonetheless by virtue of being communicated via non-abstract feedback (i.e.
phonological, lexical, grammatical, and denotational information). Thus, to elicit
intended stories instead of alternate player-narrativizations, designers should
center on manipulating the game’s feedback. Our future work will explore how.

By formally understanding game design, we are better able to analytically
describe particular game experiences, systematically investigate and predict
causal determinants of those experiences, and better articulate the relevance of
these research efforts to game design practice. GFI helps make sense of how game
experiences are intrinsically narrative ones; we use it to reject the long-standing
“antagonistic” relationship between story and gameplay as a false dichotomy.

GFI bridges narrative and game design and development, interactive digi-
tal narrative studies, and game research. In this paper, we use it to articulate
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what the activity of narrative design is and to explain phenomena that emerge
from this design activity. We have presented GFI as a framework of modellable
components, and have also presented models for each component; Goals are mod-
eled with our Ultimate/Imperatives typology from prior work [25,84], Feedback
is modeled with a typology imported from linguistics summarized in Table 3,
and Interpretation is modeled via the question-answering focused Sequence
Method [58]. We expect GFI to clarify and strengthen the iterative processes of
developers, scholars, and researchers alike, facilitating the decomposition, study,
and design of a broad class of game-based narrative experiences.
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Abstract. An analysis is made of historical experimental films in order to deter-
mine if alternative models and techniques of narration are in use that may inform
current and future creators of interactive digital narratives (IDN). An overview
of experimental film leads to five case studies chosen as being of most relevance
to narrative: these discuss works by Deren, Greenaway, Frampton, Markopoulos
and Rybczyński. All these works predate the establishment of digital and inter-
active technology. Characteristics of verticality and repetition, spiral structures,
‘interlexia’ transitions, voice-over disjunction, trance narratives, multiscreen and
multilayering, and the use of equations and set theory to determine the form of
the film, are shown to be of potential interest to IDN.

Keywords: Experimental film · Interactive narrative · Narrative structure

1 Introduction

All too often interactive digital narratives (IDN) take their inspiration and structure
from Aristotle, Campbell, and other historically accepted formats devoted to generating
satisfying narrative experiences. Whether novel, film or other format, such conventional
approaches to storytelling can rarely do without characters, plot, settings, events and
more often than not closure. There is, however, a form of filmmaking that occupies a
certain niche—but is immensely popular with its devotees—and seeks new “ways of
seeing” [1, p. 1] that question the traditional dramatic conventions, summarised thus
by filmmaker Malcolm le Grice [2, p. 146]: “this fundamental search for cinematic
forms which do not conform to a linear narrative structure and resolution is the main
characteristic differentiating experimental film from mainstream cinema…”.

This paper aims to explore experimental film in order to extend the research [3, 4] into
alternatives to the near ubiquity of the classic story structures and to identify techniques
and approaches that might usefully inform future creation in IDN. It seems to have been
a neglected area of analysis, presumably because the field is diverse and many of its
most vocal proponents were non-narrative and anti-illusionist in outlook and made films
that annoy and provoke to the point of frustration. The enquiry starts with a short review
of the experimental film by way of its various categorisations—it should be noted that
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nuanced alternative nomenclatures such as ‘avant-garde cinema’ are also in use but the
chosen term here is ‘experimental film’. It is a field of practice that has not been ignored
by the establishment film theorists and Bordwell and Thompson [5] devote several pages
to it, making it clear that there is substantial crossover between the experimental and
mainstream cinema: an example is Chris Marker’s La Jetée (1966) which was reworked
into the Hollywood film 12 Monkeys in 1995. The experimental films discussed here
are made outside of mainstream systems of production and are not as well known as
those feature films known as ‘independent’ or ‘art house’ (which would include, for
example, much of the work of Godard, or Resnais’ L’Année Dernière à Marienbad)
or so-called ‘puzzle films’ [6] that reject classical storytelling techniques and replace
them with complex and jumbled up narrative structures. Experimental films tend to be
created by one individual with minimal funding and limited screening opportunities, the
films are shorter than feature length and seldom utilise traditional dramaturgy. Utilising
filmstock was the only option until the medium of videotape emerged in the late 1960s:
this in its turn led to video installations and prototypic audience involvement that can be
observed in ‘expanded’ film projects [7, 8]. Expanded cinema, however, lies outside the
scope of this paper. Similarly, there is no specific discussion of experimental animation.

Film theorist Bordwell [9], building on Burch [10], examines several unconventional
films through the lens of ‘parametric narrative’, explaining that in certain cases syuzhet
and fabula shift in importance such that stylistic parameters completely dominate. The
concept of parametric narrative has potential, yet Bordwell’s parameters are only con-
cerned with application of style and traditional film technique. For example, the only
truly experimental film that Bordwell discusses is Michael Snow’s Wavelength (1967),
a 45-minute-long tracking shot through the length of a room in which the scant ‘plot’
is subordinated to the systematic development of certain cinematic parameters—focal
length, light, colour, and sound (rising sinewave tones).

There are two common strategies employed by experimental filmmakers: firstly sub-
version, to explore alternative forms of film by all possible means in a way which might
be playful, or radical and even destructive. The desire to subvert was applied to gaming
by Mortensen and Jørgensen [11, ch. 7] and by Galloway [12] who classified ‘coun-
tergaming’ practices based on characteristics originally proposed to contrast orthodox
cinema with the techniques of the avant-garde. A second strategy, practice-based and
more constructive, is the exploration of more appropriate filmic forms to express a
particular narrative vision by means of novel visual and structural devices.

2 Forms of the Experimental Film

The usual approach to classifying experimental film is to differentiate the forms of rep-
resentation and technique. Bordwell and Thompson [5] propose just the two categories
of abstract form and associational form (exemplified by ‘poetic film’), whereas media
artist Peter Weibel [13] refers to approaches based on materiality, multiple screens and
narratives, time and space, sound, expanded cinema, and found footage. With the addi-
tion of the structural film and the artist’s film (which usually involves an artist making
a performance or action in front of the camera, and will not be pursued here) these
categorisations adequately cover the major types of experimental film.
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The abstract film form developed in the early 1920s and remains a staple of the
experimental film canon to this day—digital techniques suit the genre perfectly. Despite
its popularity abstract film is, essentially, a narrative-free concept that can be considered
to be of limited value to creators of IDN, although it is worthy of note that Casey Reas
[14] has used machine learning software trained on scans of vegetation to generate
frames that are then manipulated in speed and rhythm to create sequences resembling
the work of Stan Brakhage. Brakhage, a renowned film abstractionist, enriched his films
with symbolist imagery and occasional representational fragments of narrative (Dog Star
Man provides glimpses of a man ascending a wooded hillside with his dog) but his works
were never intended as experiments in narrative other than by the subjective process of
narrative logic imposed by the viewer’s reading of the film. Filmmaker Hollis Frampton
[15, p. 144] hints at this process by postulating the followingwhich is somewhat prescient
of today’s ‘emergent narrative’:

BRAKHAGE’S THEOREM: For any finite series of shots [“film”] whatsoever
there exists in real time a rational narrative, such that every term in the series,
together with its position, duration, partition, and reference, shall be perfectly and
entirely accounted for’.

Bordwell and Thompson’s second category, the associational poetic form, can range
from artistic expression to documentary and occurs commonly in various forms of IDN.
The basic poetic film possesses both structure and narrative with content chosen and
filmed (often with unusual camerawork or choice of shot) to illustrate specific themes
and moods. A sub-genre of poetic film named the ‘city symphony’ includes Vertov’s
Man With a Movie Camera (1929) which inspired Lev Manovich’s interest in database
logic as an associational form [16, 17] and his subsequent experiments with Soft Cinema
[18]. Man with a Movie Camera has undergone a shot-by-shot analysis of its style and
structure in order to determine characteristics that could feed into the creation of new
immersive interactive versions of ‘city symphonies’ [19]. Perry Bard used a similar
template to permit web viewers to upload semantically matching shots, thus building up
a crowd-sourced contemporary database that could be manipulated by custom software
to create daily remakes of Vertov’s original [20].

Although database generation of poetic narrative is no longer novel, a less well-
known aspect of the poetic film worthy of further analysis is ‘verticality’, elaborated (in
discussion) by filmmaker Maya Deren [21] thus:

The distinction of poetry is its construction (what I mean by “a poetic structure”),
and the poetic construct arises from the fact, if you will, that it is a “vertical”
investigation of a situation, in that it probes the ramifications of the moment, and
is concerned with its qualities and its depth, so that you have poetry concerned, in
a sense, not with what is occurring but with what it feels like or what it means. . .
. Now it may also include action, but its attack is what I would call the “vertical”
attack and this may be a little clearer if you will contrast it to what I would call
the “horizontal” attack of drama.
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Deren’s legendary experimental film Meshes of the Afternoon (1943) and its treat-
ment of verticality will be examined in more detail as a case study later in this
text.

Moving on to Weibel’s ‘materiality’ category of experimental film this is a self-
referential conceit that foregrounds the celluloid or videotape itself, or the technology
of its representation. One might extrapolate this to contemporary interest in the ‘glitch’
film, but narrative is not under investigation in these films. The same applies generally to
found footage films, although certain filmmakers such as Martin Arnold and Ken Jacobs
aim to reinterpret the narrative intention of the original material.

Weibel also distinguishes certain films which experiment with sound: this might
take the form of noise aesthetics; converting visual imagery to sound via the film’s opti-
cal soundtrack; sound-image disjunction, exemplified by Hollis Frampton’s Nostalgia
(1971); and a false unity of sound and image. The latter technique, combined with the
use of voice-over as a neutral narrator, is notable in the early works of Peter Greenaway,
whereas John Smith uses voice-over as a character in the first person to humorously
challenge the viewer’s understanding of films such as The Girl Chewing Gum (1976)
and The Black Tower (1987). These creative strategies that examine the ways in which
the language of voice-over shapes perception may have relevance now that research is
being carried out into the role of voice-over in cinematic VR [22].

Multi-perspective narration and multiple screens form another category of experi-
mental film put forward by Weibel, which has proliferated in recent times due to the
affordances of video projection and inexpensive flatscreen monitors. Youngblood [23]
picked up on the potential of superimposition/overlay in the late 1980s (with specific
reference to Stan Brakhage) and in 2002 Manovich [24] considered multiscreen narra-
tion as a variation of Eisenstein’s ‘spatial montage’ and suggested that spatial narrative
in film has much potential for investigation. The importance here lies not on the mere
juxtaposition or overlay of sequences but the way in which this conveys narrative. Two
films of Zbigniew Rybczyński will be examined in detail later.

Structural cinema is one of the most unique categories of experimental film, which
was influential according toKluszczyński [25, p. 470] “in anticipation of and contributing
conceptually to interactive, multi-media cyberculture art and interactive cinema”. The
term is broad [26] but the aspect most relevant to this paper is the analytical calculation
and logic of a film’smontage according to a set of rules—whichmight include parameters
such as shot length and visual content—mapped out as ‘scores’. Peter Greenaway’s
Vertical Features Remake will be examined in more detail below.

3 Case Studies of Specific Films and Filmmakers

The above overview reveals that only certain types of experimental film may usefully
inform digital storytelling. Five case studies follow, all of which pre-date the digital
age, each chosen to reflect a particular narrative issue. The choice offered is somewhat
subjective but based on filmmakers who clearly pursue narratological concerns; are well
established in the experimental canon; their works have been analysed in the literature
(often by the filmmakers themselves); and their concerns are usually expressed through
more than one film.
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3.1 Structure and Sound: Peter Greenaway’s Early Films

The 1978 film Vertical Features Remake by Peter Greenaway, a filmmaker discussed
by Manovich [16, 17] and influential upon Jennings [3], includes schematic visualitions
of its own audiovisual arrangements as part of the story. In his early films Greenaway
[27] used structures such as the alphabet, mathematical equations and number series
into which he could pin his stories—much of the skill being in developing the most
appropriate narratives for the chosen scheme. In Vertical Features Remake a database of
exterior shots of vertical items has been created which is not only revealed to the viewer
but is the subject of the film itself: this demystification of the database mechanism is
not uncommon in digital narratives, and as suggested by Paul can act as “a means of
revealingmeta-narratives” [28, p. 100].Vertical Features Remake is a self-referential and
potentially never-ending meta-narrative on the subject of the structuring of thematically
filmed content and the generation of its soundtrack.

Two diagrams shown in Vertical Features Remake are transposed here from the
artistic painted form they are portrayed in the film (see Fig. 1). Vertical Features Remake
alternates four times between narrated sections using found footage to depict a fictional
filmmaker whose lost film (consisting of neutral shots of vertical landscape features)
is remade by researchers based on imprecise and incomplete documentation; and the
reconstructed sections themselves which followmathematical structuring for both audio
(spoken and musical) and visual aspects. The film is organised as follows:

Fig. 1. Graphical translations of two schemas that appear in Vertical Features Remake as hand-
drawn sketches. Many other such drawings appear in the film. Left: scene durations increase a
frame at a timewhilst alternating between groupings of eleven interior and exterior shots of vertical
features. Right: Greenaway’s sketch of how specific film content might be ordered.

narrative–remake#1–narrative–remake#2–narrative–remake#3–narrative–
remake#4

Each remake is based on newly acquired information or the discrediting of earlier
sources, and a complex story unfolds of how the lost film is to be constructed and which
outcome if any is closest to the original. A humorous puzzle-solving narrative therefore
emerges basedon the quest to understand andhone the ‘remake algorithm’which controls
not only the visual content of the scenes but a spoken voice-over, music, and the rhythm
and structure of the montage. There is no suggestion of closure (i.e. that the ideal remake
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has been found) and the remaking process could occur indefinitely if a computational
interpretation was created with contemporary viewers acting as researchers to crack the
filmmaker’s algorithmic code.

Many of Greenaway’s early films were based on the same conceit: a repetitive juxta-
position between two distinct elements, namely a complex story read by a narrator and
seemingly unrelated documentary-style footage or stills. In Vertical Features Remake
the two elements are necessarily distinct; Dear Phone (1976) consists of public phone
box imagery alternating with story sections illustrated as a scribbled letter or script; in
Water Wrackets (1975) the voice-over is continuous and recounts a bloody feud whilst
random peaceful scenes of a tumbling stream are portrayed. In these early films actors
are not used (The Falls is an exception [29, Ch. 4]) and the scripted narrative transforms
non-fictional film content into a fictional story world.

Greenaway’s use of a neutral voice to fictionally reinterpret the on-screen visuals
lends itself to reinterpretation using current technology. A sequence of pre-filmed and/or
audience-contributed shots relating to a chosen theme could be examined by image
recognition and presented in real time accompanied by a synthetically-spoken voice-
over. The filmmaker’s role would become that of a machine learning ‘trainer’ who
would customise the image recognition with datasets chosen so that the spoken narration
is inspired by, but not directly representational of, the imagery portrayed on screen. The
potential of this ‘emergent machine gaze’ can be observed in various digital artworks
ranging from The Giver of Names [30] to CKRBT [31].

3.2 Zorns Lemma (1970) and “A Pentagram for Conjuring the Narrative”

Hollis Frampton’s film Zorns Lemma is named after, and structured around, a math-
ematical equation. Its complex labyrinthine structure presents montage as a compu-
tational function and audiovisual narrative construction as a system of thought. Enns
[32] provides a mathematical interpretation of Zorns Lemma that shows the film to be
a cinematic/poetic instantiation of Zermelo’s Axiom of Choice. Frampton, who wrote
extensively and understood the FORTRAN programming language, colourfully defined
a story as being “a stable pattern of energy through which an infinity of personages may
pass, ourselves included” [15, p. 147]. His essay “A Pentagram for Conjuring the Narra-
tive” [15, pp. 140–148] interprets the work of well-known storytellers as mathematical
formulae—which, presumably, represent his stable patterns of energy.

Zorns Lemma relates to set theory and Frampton’s set is the alphabet. The film’s
key forty-minute section is silent and every shot lasts just one second, based on constant
repetition of alphabetic sequence, giving an overwhelming flow of visual information for
the viewer to process. This key section, which is preceded by a voice-over reading from
a schoolbook, commences with a repeating series of shots of the letters of the alphabet.
Letters are then replaced by set after set of alphabetically arranged static shots of words,
represented by street signage filmed in NewYork (for example the first three occurrences
of ‘B’ are baby, back and bag). These in turn are gradually replaced by unrelated moving
images (flames, waves, painting a wall, etc.) until a lengthy voice-overed shot of a couple
walking into the distance concludes the film.

The visual style and rhythm of the film is reminiscent of Bill Seaman’s Ex.Mech
(1991, converted to CD-ROM in 1994) [33], an interactive work that permits users
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to select a video sequence to represent each part of a grammatically correct sentence
and then to play back the self-composed composition. The usefulness of set theory is
acknowledged in Seaman’s writing [34] and set theory language is invoked by Raymond
Queneau in Exercises in Style [35] although it is seldom discussed in the IDN literature.
Despite the visual portrayal of New York, set theory itself is undoubtedly the self-
referential subject of the narrative of Zorns Lemma. It is described by interactive film
pioneerGrahameWeinbren [36, p. 70] as a “paradigmof a film thatmanifests its database
foundation, indeed which corrals its meaning from the database it rests on. Its cinematic
architecture provides its meaning”. Gidal [26, p. 67] reports Frampton declaring “some
people play that part of the film as a game. Some audiences were playing it so much they
were waiting to see which would go out next and what would replace it and so forth. And
when finally the ‘c’ does substitute in the last cycle of the film, there have been cheers”.
This seems to confirm that the process of representing the sets and subsets of visual
content is the main intention behind Zorns Lemma, which could thus be considered a
meta-narrative upon set theory itself. Interactivity could be added and the visual theme
easily changed in the case of, say, a live cinematic event for a group audience using
smartphone apps to actively contribute to and manipulate the themed sets of video
content, not necessarily as a code-cracking game but as a narrative experience in its own
right which need not necessitate closure.

Mathematical equations are a recurrent theme for Frampton, who also included them
in his prose writing. Each of seven short fictional stories published in 1978 under the title
Mind Over Matter [15, pp. 307–320] starts with an establishing paragraph urging the
reader to imagine a particular situation; the second paragraph introduces a mathematical
equation and what it represents; then follows the main story content; followed by an
italicised coda that refers back to the mathematics. The haphazard and associative nature
of these short stories is somewhat reminiscent of current usage of neural network AI to
generate film scripts such as that for Sunspring [37]. In terms of mathematical equations
explicitly used to generate digital narratives, an examplewould be Ian Flitman’sHackney
Girl [38] which was inspired by the three Lorenz Attractor equations that are used to
generate slight variations around a basic pattern.

3.3 Maya Deren’s Meshes of the Afternoon (1943) and Trance Narratives

Adams Sitney [39, Ch. 1] provides a detailed description of Meshes of the Afternoon
whose overall structure could be described as an intricately expanding spiral through
states of mind based on repetition with increasing pace and variation upon elements of
the film’s initial sequence. Deren’s poetic ‘verticality’, as described earlier in this paper,
is mapped alongside the spiral structure in Fig. 2. Events involving a mirror-faced figure
on a driveway outside the protagonist’s house help make it clear when the spiral has
taken a full turn. The ending of the film (the protagonist’s death) suggests either the
dream is continuing or the imagination achieved sufficient intensity to actually kill her:
in fact the spiralling might easily have been continued without closure as ‘incompletion’
has been identified as an additional theme in Deren’s work [40]. Deren [41] describes
the narrative intention of Meshes of the Afternoon as:
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Fig. 2. The spiral structure of Meshes of The Afternoon and its narrative verticality graph. At each
turn of the spiral the duration of that particular turn increases, as does its level of verticality (i.e.
an elaboration and reinterpretation of the qualities and depth of the initial sequence).

. . . the interior experiences of an individual. It does not record an event which
could be witnessed by other persons. Rather, it reproduces the way in which the
sub-conscious of an individual will develop, interpret and elaborate an apparently
simple and casual incident into a critical emotional experience.

Adams Sitney places Meshes into an entire genre of ‘psycho-dramatic trance’ narra-
tive, including other films by Deren such as At Land (1944), and those of other filmmak-
ers. These deal with weird and visionary experiences: a protagonist wanders through nat-
ural and architectural environments towards a psychological climax, expressed through
rapid dislocated narratives and the portrayal of surreal experiences.

Meshes has a distinctive visual style that has been frequently pastiched in college
film projects and pop music videos. With a new visual style and story outline it should
be possible to move beyond mere pastiche: a reinterpretation of the trance narrative
through contemporary practice might be to record a variety of expressive shots related
to events and objects in a trance narrative spiral and to create a responsive viewing
experience using bio-sensors. For example the ‘meditation’ parameter of Neurosky’s
Mindwave EEG headset could be used to push the viewer further along the spiral of the
trance narrative: meditation values would be mapped to narrative verticality. A dramatic
closure similar to that ofMeshes could represent a possible endpoint of the experience, as
could a return to the beginning of spiral due to a lack of trance/relaxation. Alternatively,
closure could be dispensed with altogether to reflect Deren’s interest in incompletion,
the experience spiralling around the ‘twisty little passages’ of the mind. Venturing a step
further the story need not be conveyed filmically but could be enacted by an interactor
within a VR environment in the manner of the VRWandlung/Metamorphosis installation
[42] in which the user has freedom to explore Gregor Samsa’s room for a fixed time
whilst narrative events unfold. A possible ‘MeshesVR’ could be designed to cut between
multiple exploratory locations (doorway, bedroom, sitting room, staircase, driveway etc.)
and items (mirror, key, knife) that appear in the original Meshes, carefully structured as
a spiral of verticality under the influence of data from an EEG headset which would also
be worn.
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3.4 Gregory Markopoulos’ “New Narrative Film Form” (1963)

In 1963 Markopoulos, a contemporary of Deren in the American avant-garde known for
his poetic film works, wrote a tantalising journal article [43] entitled Towards a New
Narrative Film Form, explaining that his proposed system:

involves the use of short film phrases which evoke thought-images. Each film
phrase is composed of certain select frames that are similar to the harmonic units
found in musical composition. The film phrases establish ulterior relationships
among themselves; in classic montage technique there is a constant reference to
the continuing shot: in my abstract system there is a complex of differing frames
being repeated.

Unfortunately for scholars of narrative this description is cursorywith nodetail or dia-
grams, but rhythmic flashes, superimpositions and complex cross-fades can be observed
to be an important aspect of Markopoulos’ films of this period. For Markopoulos these
film phrases serve to implant thoughts, associations and, above all, emotions relevant
to the more expository sections. Adams Sitney includes Markopoulos’ early film Swain
(1950) in his trance film categorisation and Deren’s concept of verticality seems highly
appropriate for the ‘new narrative film form’ in the sense that the flashes and transitions
are devices that deepen the narrative in their own right: a simplistic attempt to represent
a sample film (no particular film) is shown as Fig. 3.

Fig. 3. Apossible visualisation ofMarkopoulos’ newnarrative film form. Predominant exposition
scenes on which the overall narrative is underpinned are interspersed with rapid flashes that
insert single pulses of verticality. Complex transitions (potentially composed of both flashes and
superimposition) increase the verticality depending on the duration of the transition.

At the extreme it can be difficult to differentiate between flashes, superimpositions
and the predominant exposition, as the film becomes a unified whole made up of multi-
coloured fragments distributed over time, resonating against one another in the viewer’s
memory. The rapid flashesmight usefully be considered asmicrolexia and the transitions
as interlexia (or internodes) that provide an equal, but different contribution to the digital
narrative as do the lexia themselves. These interlexia could find application in IDN: for
example, when a user makes a choice on a Twine page, rather than a perfunctory cut
or crossfade between two nodes, the transition itself could contribute creatively to the
narrative using multilayered words and poetic phrases. Using an authoring software that
would permit it, video, audio and still imagery could be blended to create evocative
interlexial associations.
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Markopoulos sometimes used both in-camera editing and in-camera superimposition
for his transitions which could be considered a sort of real-time technique—and with
contemporary digital technology, rhythmically pulsing multiple layers of pre-recorded
material could be interactively blended and controlled by a performer (using specialist
VJing software or custom coding) and this could be intercut with live camera material
(or vice versa). Nevertheless, audience participation rather than passive viewing was a
stated goal of Markopoulos. With a hint towards a more active viewer, Markopoulos
claims that his new form “gradually convinces the spectator not only to see and to
hear, but to participate in what is being created on the screen, on both the narrative
and introspective levels … a whole new scale of values is exposed, creating a rich
potential narrative form in the motion picture” [43, pp. 11–12]. Markopoulos’ desire for
participation could be realised by a system that gathers personal data from a user (such
as uploaded images, answers to a questionnaire, video from a webcam) and deploys it
amongst previously prepared material in the form of creative personalised flashes and
transitions inserted between the expository nodes of a multisequential narrative. The
approach of incorporating user data is tried and tested and has been demonstrated in You
Who? [44] and earlier online projects such as Tackfilm [45], The Wilderness Downtown
[46] and Just a Reflektor [47].

3.5 Zbig Rybczyński’s Nowa Książka/New Book (1976) and Tango (1981)

Kluszczyński [48] emphasises how Zbigniew Rybczyński’s films made a significant
contribution to delinearisation of the cinema and influenced early projects inmultimedia.
Rybczyński pushed the limits of 35 mm film creation to construct new visual languages
to convey stories that would be “more realistic than pseudo-realistic film plots” [49].
The films New Book and Tango use multiscreen and multilayering to create the most
appropriate visual representation for the types of stories being told.

New Book divides the screen into nine separately-filmed segments representing fixed
locations in a town, such as a café or street corner. The modest story of a man traversing
the town to purchase a newbookbecomes a portrait of the town itself.Activities take place
simultaneously in all screen segments and characters/events move from one segment to
another maintaining the synchronisation of the whole: this requires an active viewer
to follow a particular character across all nine screens and/or to surveille a particular
location. Tango is a layered and deconstructed portrayal of narrative, which was inspired
by Rybczyński scraping away layers of wallpaper in his apartment and imagining its
various previous inhabitants. Rather than a representation of simultaneity by division
into adjacent segments, all characters inhabit the same time and space, but as separate
entities as the result of a highly complex and time-consuming manual technique. There
are 22 looped sequences of characters, each engaging in a typical activity: as time goes
by the number of people simultaneously present in the frame (a fixed shot of a room)
grows until, when all are present, the screen gradually empties and returns to its opening
state. It is important to understand that the characters spatially interweave around each
other and are not simply presented on discrete layers. Manovich [17] describes the result
as ontological montage: ontologically incompatible elements placed together within the
same time and space.
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Multiform narratives are well known in digital storytelling, and Rybczyński’s solu-
tions (madewithout digital equipment) could inform thedesignof interactive equivalents.
The multiform aspect is expressed visually and quite explicitly in the screen design and
content rather than being a metaphorical construct. Thus Rybczyński’s work is really
only applicable to 2D visual content windows in formats such as digital video or WebP.
Attaching algorithmic behaviour to each window or layer opens up possibilities for new
combinations generated by internal rules and user interaction.

The format of surveilling multiple locations appeared in early video-based com-
puter games, but it is noticeable that only one segment/window could be playing at a
time, revealing the technical challenge in playing multiple video or animation streams
simultaneously. In Night Trap [50] only one camera location (out of eight) could be
viewed at a time; Voyeur [51] situated the player opposite a family home, making real-
time decisions about which of the many windows to surveille. Outside of media art
installations there are relatively few IDN examples of visual representation using mul-
tiple moving image windows due to the combined demand on the computer processor
(decoding the video codecs) and hard drive transfer speed (delivering data from multi-
ple files simultaneously). This restriction eases as the technology improves: the puzzle
game Framed [52] illustrates a recent example in which the user must find a strategy to
enable the protagonist to escape from a comic book page. The multilayered approach of
Tango presents additional technical challenges because the moving image files need to
be superimposed, rather than juxtaposed, in real time, so there is an additional overhead
to process transparency, keying or masking.

4 Summary and Discussion

Themes that emerge are those of playfulness, participation, and incompletion expressed
as repeating structures that do not demand closure. Both Greenaway and Frampton have
made structural films in which their databases and procedural rules are quite explicitly
revealed—in fact they themselves become the subject of the story which is a meta-
narrative about the structuring of thematically filmed content. This invites the audience
to participate in the film’s construction or decoding, a process which technology could
enhance with genuine interactivity. Frampton derives his rules from mathematical equa-
tions and uses set theory whereas Greenaway invents idiosyncratic algorithms: both
approaches could be analysed computationally and realised as procedurally generated
interpretations. Greenaway’s technique with scripted voice-over (used also in Framp-
ton’s Nostalgia) acts as a tool to turn creative documentaries into works of fiction. The
use of disjunction between what is spoken and what appears on screen might influence a
present day project using text-to-speech and machine learning trained to make narrative
sense out of an emergent machine gaze.

Deren andMarkopoulos both take a poetic approach that concerns itself with internal
thoughts and emotions. Deren’s concept of the vertical “attack” of poetic narrative is
equally applicable to the flashes and transitions of Markopoulos’ new narrative form:
these transitions act as ‘interlexia’ which transcend the usual function of a page/scene
change and contribute impressionistic content in their own right. Deren’s ‘vertical’ app-
roach to narrative seems generalisable to the works of other filmmakers and with today’s
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technology the axis of verticality of a spiral-structured trance narrative could be mapped
to data from, for example, a brain-computer interface.

Rybczyński’s films offer practical suggestions as to how appropriate multiform sto-
ries can be portrayed on screen in novel ways. They raise the issue as to whether the IDN
field would benefit from analysing in more detail the important contribution of the visual
style and design of the screen representation (output) of an IDN. Hence, for example,
Koenitz’ models of IDN systems [53] could be extended to include a layer relating to
the role of the chosen method of audiovisual representation.

The arrival of ‘new media’ in the late 1980s was met with a mixed reception in the
experimental film community: some filmmakers carried on as before or were openly
hostile to emerging digital technologies whereas others embraced and investigated the
new possibilities. In the latter category Chris Marker created a hyperlinked CDROM
in 1997 entitled Immemory; Ken Jacobs [54] experimented with 3D; Peter Greenaway
commissioned the 92 interactive Tulse Luper Journey games and explored transmedia
[55]; Malcolm Le Grice prototyped database narrative in 1995 [56] and investigated
audiovisual performances and the computer game [57]; Pat O’Neill collaborated with
the Labyrinth Project [58]. Amongst those who emerged native to this ‘new media’,
few seem to have explicitly acknowledged direct influence from experimental film.
Luc Courchesne, known for his branching narrative ‘portrait’ installations and 360°
Panoscope, specified Brakhage, Snow and Frampton as influences [59]. Chris Hales
exhibited several interactive works inspired by the multiform films of Rybczyński [60].
In 1997 Kluszczyński [48, p. 139] reminded the emerging digital practitioners of the
importance of experimental films in “disturbing the narrative order, undermining the
domination of storytelling over the remaining elements of film structure and releasing
the image, restoring and granting its autonomy”. Experimental filmmakers, to a certain
extent, became transformed into ‘media artists’ by the digital revolution.

5 Concluding Remarks

An overview of pre-1990s experimental film reveals it to be a very diverse and style-
dominated field and only a few film types investigate issues of narrative structure and
narrative technique. Future research could include experimental animation, expanded
formats such as installations, contemporary video art, and a deeper analysis of the use of
sound. The paper makes clear that experimental films have already contributed to IDN
in the early days of database narratives and rhizomatic hyperlinking but it is felt that
useful new knowledge is presented here in regard of:

– The spiral structures and vertical approach of trance narratives.
– Flashes, as microlexia, and transitions as interlexia, which contribute ‘verticality’.
– Structures alternating narrative exposition with algorithmically generated ‘remakes’.
– Meta-narratives in which database and algorithm are explicit and integrated to story.
– Mathematical equations and set theory as manipulators of story content.
– Use of voice-over to create either a disjunction or false unity of sound and image.
– The potential of emergent machine gaze as a basis for narrative experiences.
– Multiscreen and multilayering as visual forms to express multiform narratives.
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– The contribution that the screen representation can make to expressing an IDN.

Practical outputs that might benefit from the knowledge presented here will probably
themselves be experimental. The bibliography presented should provide a solid starting
point to examine in more depth the world of experimental film. In regard of the films
themselves, most can be accessed online and the author’s parting advice would be: watch
these weird and wonderful films and judge for yourselves.
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48. Kluszczyński, R.: (Audio) visual labyrinths. non-linear discourses in linear media. In:

Konopatzki, B., Krönung, A., Traub, I. (eds.). Catalogue of the 43rd International Short
Film Festival, pp. 138–144. International Kurzfilmtage, Oberhausen (1997)

49. Malinowski, T.: Friday to Saturday - a film about Zbig Rybczyński. Flying Brick Films,
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Abstract. Interactive stories are a kaleidoscopic form that both encourages and
rewards repeat experience, allowing players to try out different variations of a
story or see the story from different perspectives. This may be one reason for the
increasing use of rewind gamemechanics, where players are required to repeatedly
play a storygame before eventually reaching some form of conclusion. While this
seems to be playing to the strengths of the medium, what is not clear is how rewind
structures can be explained by current models of repeat experience in interactive
stories. Through a close reading of the storygame Elsinore, we explore the impact
of rewind game mechanics on repeat play, in terms of the player’s ability both
to determine when the end has been reached, and to subsequently replay beyond
closure. Our observations suggest that rewindmechanicsmay frustrate, rather than
support, closure and repeat experience of storygames, and may require a revision
of current theories of rereading and repeat experience.

Keywords: Replay · Rewind mechanics · Rereading · Replay · Storygames

1 Introduction

One of the defining characteristics of interactive stories is the ability for players to go
back and try out different variations of the story. The ability to make choices and see the
outcome of those choices both encourages and rewards repeat play, allowing players to
either see the way that those choices changed the course of the story, or see the same
story from a different perspective. Murray refers to this as kaleidoscopic form [1, 2].

There have been an increasing number of story-based games released in recent years
that focus specifically on the need for players to repeat events multiple times to progress
through the game and reach some form of an ending. Games such as Save the Date [3],
The Stanley Parable [4], Doki Doki Literature Club [5], Bandersnatch [6] and Nier:
Automata [7] are structured such that the player needs to repeatedly go back to move
forward, utilizing what Kleinman et al. [8–10] refer to as a “rewind” game mechanic.
This is not a new phenomenon, with interactive fictions such as Spider and Web [11] and
classic video games such as The Legend of Zelda: Majora’s Mask [12] incorporating
time loops and the need to repeatedly replay the same or similar sequences, oftenwith the
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eventual objective of “breaking out” of the loop. Even classic interactive stories without
an explicit time loop narrative, such as afternoon, a story [13], tend to encourage repeat
experience, either to make sense of what is happening in the story, or to come to some
other sense of closure or completion [14].

This pattern of requiring the player to engage in repeated play with the goal of
eventually reaching some conclusion raises interesting questions about the nature of
repeat experience and endings. If a storygame is explicitly designed to encourage or
even require replay, how then does a player know when they have really reached the
ending? If an ending is eventually reached, why would the player go back and replay
the storygame beyond the ending? And what would the player be doing if they did go
back and replay at that point? If replaying is an inherent feature of interactive stories, the
answers to these questions can help us to better understand both “rewind” storygames,
and interactive stories in general.

To explore these questions, we conducted a close reading of Elsinore [15], an adap-
tation of Shakespeare’s Hamlet [16] in which you play as Ophelia caught in a time loop
as she repeatedly attempts to avert the tragic events of the original play. As the player
goes through multiple repetitions of the timeline, a number of additional goals become
evident, eventually focusing on the need for Ophelia to break out of the time loop and
reach some form of ending. However, as we will discuss, the focus on a rewindmechanic
makes it unclear both when the game actually comes to an end, and what it would mean
to replay the game beyond this ending.

The works we are considering are what Reed refers to as storygames, “a playable
system, with units of narrative, where the understanding of both, and the relationship
between them, is required for a satisfying traversal” [17]. We use the term player to
indicate the entity engaging with the storygame, and play for the activity the player is
engaging in. At times we may refer to reading and rereading, after Mitchell [18, 19], to
indicate the player is focused more on the narrative units than the playable system.

2 Why Do People Reexperience Stories?

The question of why people go back and reexperience stories has been explored in
detail [20–26]. In the context of non-interactive stories, Calinescu [27] identified three
types of rereading: partial rereading, simple rereading and reflective rereading. Focusing
on interactive stories, there have long been debates as to whether people reread for
variation or for closure [28–33]. Moving beyond this, Murray [2] argues that while
people reread for variation, they are ultimately looking for some formof closure.Mitchell
[18, 19] expands on this position, adapting Calinescu’s categories to interactive stories.
According to Mitchell, people initially reread interactive stories from a goal-directed
perspective, similar to Calinescu’s partial rereading. After reaching this goal, they shift
to the equivalent of simple or reflective rereading. This requires a change in what the
player is doing as they experience the storygame. What is not clear is what it means to
engage in simple [34] or reflective rereading [35, 36] in an interactive story.

Kleinman [9, 10] has explored the notion of “rewind mechanics”, the idea that the
player needs to go back, either to a specific (restricted rewind) or any (unrestricted
rewind) earlier moment in the same traversal, or to go back to the beginning of a narrative
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after a traversal (external rewind). This framework was later expanded to define rewind
more broadly as “a narrative progression mechanic that allows the player to return to
a previous point in either narrative and/or game-play.” This mechanic “requires [the
player] to rewind in order to progress the game narrative” [8]. There has also been work
to explore how storygames that incorporate rewind mechanics potentially undermine
the notion of rereading by breaking player expectations that a play session will be
self-contained [37, 38], as can be seen in a game such as Save the Date.

3 Research Problem

Much work has been done to understand what it means to reexperience a storygame,
and how this is different from rereading non-interactive stories. This work tends to
focus on storygames where there is some form of “ending” beyond which the work can
mechanically no longer progress. Whatever the player may feel in terms of reaching
closure, the work is at an end. At this point, the reader can choose whether or not to go
back and replay, either to complete their understanding (partial rereading), or to engage
in simple or reflective rereading. The reader can also choose to stop playing.

What is not clear is how players respond to works that explicitly require replay [39],
something that Mitchell [37] argues undermines expectations for rereading. Although
Mitchell claims this forced replay, and the related cross-sessional play, is defamiliarizing
[40], Kleinman et al. [8–10] suggest it is, in fact, an increasingly common approach.
Regardless, this type of work foregrounds the problematic nature of “endings” in inter-
active stories. For these works, the “end” often triggers a rewind, with the actual end
coming after a longer traversal resulting from one or more rewinds. In addition, as the
player has already been repeatedly encountering the game as part of the rewind, it isn’t
clear what it would mean to “reread” this type of storygame.

This leads to the questions that we are exploring in this paper. If the ending of the
work is indeterminate, what then would it mean to reexperience such a work, not in the
sense of the enforced “rewinds” required by the work’s mechanics, but in the sense that
Mitchell [19] considers? When do these games end? How would a player replay these
games? And how does this relate to Mitchell’s model of rereading in interactive stories?

4 Method

To begin to explore these questions, we conducted a close reading of the storygame Elsi-
nore [15], an adaptation of Shakespeare’s Hamlet [16]. Structured as a point-and-click
adventure game, the gameplay in Elsinore focuses on having the player character, Ophe-
lia, talk to non-player characters (NPCs) as a means of collecting and using information
referred to as “Hearsay”, which is tracked in Ophelia’s “Journal”. Using information
opens up “Leads”, which represent narrative threads that can be pursued to completion,
at which point they are “sealed” (markedwith awax seal in the Journal). Talking toNPCs
can also change what the NPC and/or Ophelia believe and what goals NPCs are currently
pursuing, and can reveal potential future events, which are displayed in a “Timeline”. An
underlying temporal predicate logic system determines which events will take place in
the current timeline [41]. Repeat play in the form of a “rewind” is required to progress in
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the game, with total playing time in the range of 15–20 h, involving 20 or more rewinds,
needed before some form of ending is reached.

Close reading is an approach adapted to the study of games by Bizzocchi and Tanen-
baum [42] in which the researcher takes on a specific “naive player” perspective, and
repeatedly plays a game so as to gain a deeper understanding of the structural features of
the work. To aid the process, they recommend that the researcher adopt a particular set
of “analytical lenses” to allow for a focus on specific features related to the investigation.
For our close readings, we focused on the following questions: Have I reached the end? If
so, how do I restart? Andwhat am I doing when playing, both before and after restarting?
Both authors played the game, discussed the play experience, and extracted the insights
described in this paper. To facilitate a coherent description of play and acknowledge that
our findings do not necessarily reflect those of all players, we frame our findings in terms
of the first author’s experience. To help make this apparent to the reader, all descriptions
of gameplay are presented in the first person.

In the discussion of our close reading below, we consider a traversal to be an
encounter that a player has with a storygame from a beginning to an end, as defined
by Montfort [43]. A beginning is a point at which there is no stored state differentiating
the storygame from its original state when first installed, and an end is a point at which
there is no further action that the player can take without somehow, either implicitly or
explicitly, resetting the storygame to its original state. These are deliberately mechanical
definitions that do not refer to the player’s perception of the beginning or ending.

Regarding the player’s perception of an ending, which we refer to as closure, we
distinguish between narrative closure and system closure. We consider narrative closure
to be “the phenomenological feeling of finality that is generated when all the questions
saliently posed by the narrative are answered” [44]. Following Mitchell et al. [36] we
consider system closure to be equivalent to Murray’s electronic closure, which “occurs
when a work’s structure, though not its plot, is understood” [2]. As discussed in [36], it
is possible for a player to reach either narrative closure, system closure, or both, without
necessarily having reached the end of a work. Conversely, a player may reach the end
of a work without having reached one or both forms of closure.

A replay involves completing a traversal then playing from the beginning, whereas a
rewind (following [10]) involves either going back to an earlier point within the narrative
or gameplay, or going back to a “false beginning” where some stored state remains that
represents non-zero progress. Note that simply returning to an earlier point within the
same traversal, for example by loading a save point, is not a rewind. For this to be
a “rewind mechanic” in Kleinman’s [8] sense, the game must maintain some state to
track the fact that the rewind occurred, otherwise there is no way that the player can be
prevented from moving forward without having succeeded at the rewind mechanic.

5 Forced Rewinds and Cross-Sessional Puzzle Solving

The traditional idea of an “ending” is almost immediately overturned in Elsinore, with
the use of the rewind mechanic and the need to repeatedly revisit the main timeline
introduced early in the game. The game requires rewinding to progress, shifting the
focus from a single traversal to an extended traversal stretching over repeated rewinds.
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Following abrief “prologue”which introduces theplayer to the core gamemechanics,
setting and characters, the first evening arrives, and Ophelia sleeps. During the night she
has a nightmare, presented as a series of images, in which the events of the original
Shakespeare play are shown. When Ophelia wakes on Thursday morning, she realizes
the events of the dream have not yet happened. This introduces the initial goal of the
game: prevent the original events of the play from occurring. However, it quickly became
evident that there were other goals that I needed to work towards.

As the events of the play unfold, a cloaked figure approaches Ophelia on Saturday,
and abruptly kills her. I was shown a black screen containing an illustration of a river,
the text “I feel my body growing cold”, and a button labelled “Try again”. Pressing this
button takes Ophelia back to her bed, where she wakes on Thursday morning. Here I
quickly realized I was repeating the same events, with Ophelia inevitably and repeatedly
killed by the mysterious assailant. Using Kleinman et al.’s terminology [8], this is a
designer-controlled rewind, as the player cannot initiate it on their own. In fact, the
player’s goal is to prevent the rewind, as it hinders progress. There is also zero scope for
the player to determine where to rewind to, as the rewind always resets to Thursday.

What is happening here is very much like games such as Save the Date: the player
is presented with an obstacle that requires repeated rewinds to overcome. Stopping the
mysterious assailant involves a shift to cross-sessional puzzle solving [37]. Once the
player determines that Brit, lady-in-waiting to Queen Gertrude, may be the assailant,
Ophelia must convince the captain of the guards to arrest Brit. This involves befriending
Brit, after which she confesses and kills Ophelia.When the timeline restarts, it is possible
to use the information gained from the confession to have Brit captured before she kills
Ophelia again. Once Brit is captured, the playwright Peter Quince appears and declares
that this “thread” of the story has been “snipped”, and that Ophelia will no longer be in
danger from Brit. However, it emerges that Ophelia needs to stop Fortinbras invading
Denmark, which also requires puzzle-solving across sessions.

The game provides a number of tools to help with this repeated rewinding. After the
first rewind, a “fast forward”mechanism is unlocked, letting you accelerate time in a form
of dramatic compression [45]. Following the second rewind, a “restart” mechanism is
added, allowing you to abandon the current timeline and jumpback toThursdaymorning,
while retaining any information Ophelia has acquired. This additional means of rewind
introduces player-controlled initiation, but the scope is still not in the player’s control. It
is also important to note that there is no manual “save game” mechanism, so the player
is also unable to checkpoint specific game state.

Both the Brit and Fortinbras cross-sessional puzzles require information, in the form
of Hearsay, from one timeline to be carried over to the next and focus on removing
obstacles that terminate the timeline prematurely. In working to solve these puzzles, it
became clear to me that there is a reason Ophelia needs to survive to Sunday morning,
and my focus shifted from the intermediate goal of prolonging Ophelia’s life, to the
larger goal of trying to find a book, called the “Hand of Dionysus” or the “Book of
Fate”, which is causing the time loop. Through Quince, I discovered that the book is in
the hands of Lady Simona, who will be at the Inn in the town outside Elsinore Castle on
Sunday morning. Now, the motivation for solving the cross-sessional puzzles becomes
to get this book and break out of the time loop.
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At this point, my notion of the “end” of the storygame, and some sense of closure,
was linked both to my understanding of the playable system – how to manipulate the
various characters through the use of “hearsay” – and my understanding of the narrative
– that Ophelia had been trapped in a time loop as the result of the Book of Fates. Once I
had the book, I assumed that I would be able to break out of the loop and bring the game
to an end, simultaneously reaching both narrative and system closure.

This was reinforced by what happens when Ophelia receives the book from Simona.
She tells Ophelia that the book once belonged to Quince, and he has been using it to
torment her. She also explains that once you use the Book of Fates “the clock on Elsinore
advances forever”, suggesting that there would be no turning back. At the same time,
she cautioned that “a perfect world is a notion held only by fools and children”. I wasn’t
sure what she meant, but I was looking for closure, and saw this as the most logical route
to ending the game and resolving the story threads. However, after receiving the Book,
Ophelia wakes on Thursday, with the Book on her table. Ophelia’s reaction mirrored
mine: “I thought that might have been the end of all this. But it wasn’t.”

6 Repeated Resistance to Closure

Although it seemed that solving the cross-sessional puzzles would bring the game to an
end, Elsinore repeatedly resists attempts at both reaching an ending and achieving either
narrative or system closure. It was not just the narrative twist related to Quince’s role in
the time loop that provided resistance to closure. The rewind mechanic, by allowing for
several different ways the player could try to end the game, was also encouraging the
player to defer closure and continue to engage with the time loop.

I had assumed that once I received the book, the loop would be broken, time would
move inexorably forward as Simona had warned, and the game would come to an end.
Instead, it turned out that Ophelia needs to decidewhich timelinewill be the “permanent”
future for the people living in Elsinore Castle. The Book lists 11 different “Fates”, each
represented by a page in the Book. When you select a page, you are presented with a
choice to “abandon current timeline and revisit the event that cemented this fate”. For
Fates that you have not yet experienced to completion, there is no such option. Rather
than taking me out of the time loop, acquiring the Book had instead given me the choice
to end the loop, but also the temptation to stay until I find the “best” ending.

Soon after acquiring the Book, Ophelia has an encounter with the Ghost that height-
ens the tension between ending the game or continuing. The Ghost repeats Simona’s
warning that there is “no perfect world to be found” and suggests the way to overcome
Quince is to use my power to choose which Fate to finalize. Here an additional option
arose, as Ophelia suggested she could burn the Book. The Ghost cautioned against this,
as although this would remove Quince’s powers it would also trap everyone in the loop
together with Quince. It did, however, open up a new option: rather than choose one of
the less-than-perfect endings, I could instead end the game by remaining in the loop.

This suggests that the player, rather than reaching closure, is encouraged to continue
to engage in something equivalent to Mitchell’s [18, 19] partial rereading, exploring
variations until the player decides either they have found the least bad Fate and will
finalize it, or they will abandon any hope of ever leaving the loop and burn the Book.
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Interestingly, partial rereading usually involves repeat play in search of closure after
reaching the ending of the work, whereas here it is happening before the player has
reached an ending, but while the player is repeatedly reexperiencing the timeline.

Given the Ghost’s insistence that there was no best ending, and not seeing any
obvious way to burn the Book, I chose the ending that most closely resembled the
original Shakespeare play, which was actually the outcome I had been working so hard
to avoid through the many time loops. This felt like a defeat, but at the same time it
brought the promise of closure. However, the game makes you doubt even this decision,
once again resisting closure. After selecting a Fate, each character tells Ophelia how
they feel about the ending and why it is not the best ending. After all have spoken, the
Ghost reminds Ophelia that if this is her choice, then she should stick with it. You are
then given 2 options: “Choose This Fate” and “Restart Time”. This is your first chance
to turn back. If you select “Restart Time”, Ophelia wakes on Thursday morning, back in
the loop. If, however, you select “Choose This Fate”, you are shown a second warning:
“This will be inscribed as the true fate of Elsinore Castle, ending you from your endless
loop. There will be no turning back.” The two options are “Choose This Ending” or
“Not Yet”. The game was repeatedly resisting my attempts to end the game, but I chose
to go on. After a short animation showing Ophelia drowning in the river the credits roll,
followed by a still image from the animation and the words “FIN”. The game then exits.

7 The End Is not the End: Resisting Both Ending and Closure

Here I assumed that I had finally reached the end. Reopening the game, the main screen
had changed: whereas previously it had shown a scene in a graveyard with Elsinore
Castle in the distance, now it showed the final scene from the Fate I had chosen. Where
the first menu option has previously been “Continue Game”, now it showed “Return to
Elsinore”. While my choice of a Fate had clearly had an impact, it seemed I was being
given the chance to return to the game, presumably to continue from where I had left
off. There was no “Restart” option on the main screen, and looking at the “Options”
screen showed that while there was an option to “Erase all data”, again there was no
“Restart” option, nor was there any option such as “New game plus” as can be found in
other games. At this point I was uncertain whether I had actually completed the game,
or how I could go about replaying the game, other than choosing to “Erase all data”.

This, combined with my memory of both Simona’s warning that the fate I chose
would be permanent and the Ghost’s admonition to choose carefully, made me curious
as to what would happen if I chose to “Return to Elsinore”. Going back into the game
after selecting a Fate leads to a conversation with the Ghost where he tries to convince
Ophelia not to return. In addition, the Ghost warns Ophelia that if she does choose to
return, any Fate that has previously been chosen will be removed from the Book.

Whereas previously I felt I had completed the game, now I felt that closure had been
suspended, perhaps indefinitely. I didn’t want to go back, as I thought I had understood
both the story and the playable system, but now that sense of closure was confounded
as it seemed I hadn’t really finished the game. There was a tension between my feeling
that the game was complete and the fact that mechanically nothing was stopping me
from resuming, as opposed to restarting, the game. In fact, there was no clear way to
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restart the game. At the narrative level, there was a similar tension between Simona’s
statement that time would inevitably move forward and the assertion by the Ghost that
Ophelia should not return on the one hand, and the possibility that Ophelia could return
but at the cost of sacrificing her earlier choice of Fate on the other. In terms of both the
playable system and the narrative units, I was no longer certain I had reached closure,
or even the mechanical end of the game. The game seemed to be asking me to decide
when to stop playing. In terms of Mitchell’s [18, 19] model of rereading, I was unclear
whether, if I went back into the game, I would be engaged in some form of rereading,
or still engaged in my “first” reading, despite having reached (and lost) closure.

8 Playing for Closure Versus Playing for Completion

It is worth reflecting on how the game ended up like this. At the time I had gained
access to the Book of Fates, I was playing version 1.4 of Elsinore. In earlier versions,
the final choice when you select a Fate included additional text, in bold, stating: “Your
save progress will be deleted”. On launching the game after the end credits, rather than
“Return to Elsinore”, you would see the original “Start Prologue” option. Entering the
game, you had to replay from the Prologue, with none of the Hearsay or Leads you had
accumulated in your previous traversal, and without the Fast Forward or Restart tools.

Fans reacted strongly to this. Many reviews and comments in the Steam forum were
similar to the following: “As it stands, the thought of starting anew without being able
to go to a specific save game means I may not replay Elsinore, or if I do it won’t be for
a while due to time constraints” [46]. Players had been expecting there would be some
way to reenter the game and work towards completing all the Fates, without having to
replay the cross-sessional puzzles and accumulate the Hearsay that would enable the
various Leads to be completed and the Fates unlocked.

The developers responded by releasing version 1.4, which implemented the ending
system described above. The release announcement posted in Steam stated: “we knew
that we wanted to capture the feeling that nomatter what fate Ophelia chose for Elsinore,
it was the final choice she would make. We believed most players would want to put
down the game at that point and move on… It’s clear that our original structure wasn’t
hitting our thematic goals for a large number of players” [47]. The developers had felt
players would be wanting closure, whereas players were aiming for completion.

Interestingly, even in the original design you could in fact play through all the “end-
ings” to the point where they appear in the Book of Fates, as long as you didn’t select
the final “Choose this ending” option. In addition, the game clearly warns players before
the save file is deleted. Despite this, some players were unhappy with the finality of the
original design. Instead, they wanted to be able to play all of the endings through to the
credits, without putting in the effort of replaying from the start. This is what the updated
version allows, if you ignore the Ghost’s warning and return to Elsinore.

It is also important to note that in the updated version, there are in fact 2 mutually
exclusive “final” endings: “burn the Book” and “Exeunt All”. Choosing to burn the
Book, by clicking on the candle that appears beside the Book after Ophelia mentions
this option, renders all the Fates inaccessible, but does not actually end the game. After
this point, all the player can do is repeatedly cycle through the time loop, having trapped
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Ophelia and Quince in the loop forever. The only way to end the game is to quit. The
other ending requires the player to finalize all the Fates in the Book, then wait for Quince
to talk to Ophelia and offer her the ability to remove everyone from the “stage”.

These various ways of ending the game all build upon the initial use of the rewind
mechanic, which emphasizes repeat play and exploration of variations. Choosing any of
the Fates requires the player to decide to stop playing, even though mechanically they
could continue. This is putting the choice in the hands of the player, asking the player to
consciously decide to “put down the game… and move on”, as the developers initially
envisioned, rather than enforcing this by deleting the save data. The “burn the Book”
ending similarly requires the player to decide to stop playing, but provides some sense
of narrative closure in terms of Ophelia’s defeat of Quince and the explicit removal of
all other endings. Finally, the “Exeunt all” ending is perhaps an implicit critique of the
players who demanded the ability to complete all endings – in the final animation before
the credits role, Ophelia joins Quince in his role as playwright and tormentor, treating
the world as a stage and all the people within as mere puppets.

9 Replaying as Both Supporting and Resisting Rereading

Having explored the ways Elsinore first requires repeated rewinds, then resists closure,
and finally pushes the responsibility for ending the game to the player, we will now look
at what it means to replay Elsinore from the start. Before version 1.4, this was forced on
the player after choosing a particular Fate, as the save data was erased. For players of
version 1.4 or later, the only way to replay from the beginning is to go into the “Options”
screen and choose “Erase all data” – there is no explicit “Restart” option.

Thefirst thing that becameobviouswhen playing through the “Prologue” for a second
time was howmuch I relied on the “fast forward” mechanism.Without it, I was forced to
slow down and pay attention to the dialogue. This encouraged me to take time to renew
my knowledge of the characters and appreciate the writing. In terms of Mitchell’s [18,
19] model, this could be seen as a form of simple rereading: reading again to recapture
the feeling of the first experience. Interestingly, I was also paying attention to characters
I knew had ulterior motives, such as Quince. I was looking closely for hints that he was
more than he seemed and trying to figure out how I had missed this on my first traversal.
This bears similarities to reflective rereading.

However, once the “fast-forward” and “restart” functions were unlocked, I shifted
to a more goal-oriented form of play, often focusing on a specific Lead that I wanted to
explore and then complete. I found I had an uneven recollection of specific events that
sometimes made this difficult, as I had forgotten which Hearsay could be used to trigger
which events. I could recall major plot points, such as Hamlet killing King Claudius,
Brit being a spy for Denmark, and Irma attempting to poison Hamlet, but not the details
of how I had discovered and then triggered these events during my first traversal. This
suggests that to some extent I was now engaged in partial rereading.

At the same time, I realized that knowledge from my previous playthrough was
actually hindering my replay experience. First-time players of Elsinore can be assumed
to have no prior knowledge of the storygame. Even if they have read or watched Hamlet
in other media, which may give them some insight into the characters and overall plot,
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they would not know how the playable system works, or which Hearsay Ophelia needs
to collect and make use of to progress. As such, the player and Ophelia learn new
information about both the narrative units and the playable system at the same time.
However, in a replay ofElsinore, the player has knowledge that Ophelia does not possess.
This disconnect came to interfere with my attempts to progress in the game.

For example, in the cross-sessional puzzle involving the mysterious assailant, Ophe-
lia must figure out who is repeatedly killing her and prevent this from happening. As I
already knew the identity of the spy, I tried to optimize my play such that I would only
encounter the spy once and then complete the Lead in as few time loops as possible.
However, this became an obstacle as Ophelia did not yet have the knowledge of who the
spy was. By taking actions based on that knowledge I was actually preventing Ophelia
from gaining the Hearsay she needed. No matter how hard I tried to avoid the spy, the
rewind mechanic and the design of the cross-sessional puzzle ensured that Ophelia must
die repeatedly before the puzzle can been solved. Even when I became aware of this
problem, my prior knowledge continued to disrupt my replay. Once I realized that I
needed to obtain the missing Hearsay, I was mechanically working through the puzzles
and trying to gather the Hearsay as quickly as possible. I was no longer paying attention
to the story, instead focusing almost exclusively on the playable system.

At this point, I forced myself to let go of any expectations I had from my first
traversal, including narrative and system knowledge. By allowing myself to repeat the
coremechanic of sharing information with characters, letting the narrative run its course,
and havingOphelia die again and again as if I didn’t know anything, I was able to develop
a fresh, albeit not new, understanding of the story and the playable system. This was
accompanied, at times, by enjoyment at encountering Leads that I had not previously
seen or finished. For example, I discovered a new Lead involving Guildenstern and
Rosencrantz, whom I had ignored on my first traversal.

Eventually I felt that I had reached a similar state as when I was playing Elsinore the
first time around. I had completed the cross-sessional puzzles, accumulated a sizeable
amount of Hearsay, and reacquainted myself with the relationship between the Hearsay
and the ways they could be used to influence the story. This enabled me to engage in
more exploratory play, trying out different possibilities and working to unlock different
Fates. At this point, when I was no longer forced to rewind but had not yet finalized any
Fates, I was engaged in what could be called kaleidoscopic play. By breaking free of
the cross-sessional puzzles but deliberately avoiding triggering an ending, I was able to
make use of the rewind mechanic to play with both the narrative units and the playable
system, exploring variations and the ways my choices impacted the direction and shape
of the story until I decided I had played enough, and I simply stopped playing.

10 Discussion: Rethinking Rereading in Rewind Storygames

The experience described above suggests that the structure of Elsinore’s rewindmechan-
ics, which explicitly represents information in the form of Hearsay and uses conversation
as a means to gather Hearsay and overcome barriers to progress, supports a specific pat-
tern of play. When the player and Ophelia have the same level of understanding of
the story and playable system the player is able to focus on both, but once the player



174 A. Mitchell and L. Kway

has completed the storygame and tries to replay, the mismatch between the player’s
and Ophelia’s knowledge interferes with the rewind mechanic, making rereading, in the
sense that Mitchell [18, 19] discusses, somewhat problematic. It is only when the replay
is treated as if it is a first playthrough that play can progress smoothly. This form of
replay as if playing for the first time is not accounted for in Mitchell’s model.

To understand what is happening, we can examine Mitchell’s model in more detail.
Mitchell proposes that only after reaching closure will a reader consider what they are
doing to be “rereading”, equivalent to Calinescu’s [27] simple or reflective rereading. At
that point, what the reader is doing changes while their understanding of the storygame
remains invariant. To support this type of rereading, Mitchell suggests storygames need
to provide mechanics that can adapt to what the reader is doing when rereading beyond
closure. In Elsinore, the core mechanic of gathering and using Hearsay to overcome
obstacles by alteringNPCgoals and triggering events in the timeline strongly encourages
goal-oriented play during an initial traversal, both before and after the cross-sessional
puzzles are solved.

Initially the player is working to understand the playable system and the narra-
tive units, and the core mechanic directly supports this. Once the player has overcome
the cross-sessional puzzles and acquired the Book of Fates, they can shift to a more
exploratory type of play, similar to Calinescu’s reflective rereading. This is possible
because the gameplay loop can adjust to this new type of play. The initial barrier of Brit
killing Ophelia is literally gone, as Quince has “snipped” that narrative thread. Although
the Fortinbras threat is still present, since Ophelia has the information about his hiding
place, the player can quickly forestall the invasion in each loop and explore the various
possible Fates. While the core mechanic is unchanged, the larger gameplay loop shifted
from a forced rewind to overcome the cross-sessional puzzles, to a more exploratory use
of the rewind mechanic and Hearsay to develop Leads and unlock new Fates, allowing
the player to gain a deeper understanding of the storygame. We refer to this type of
reflective rereading without replaying as kaleidoscopic play, after Murray’s [2] notion
of interactive stories as a kaleidoscopic medium.

Interestingly, this variation on reflective rereading is happening after the player has
(at least temporarily) reached both narrative and system closure, but before the player has
ended the game and started a true replay from the beginning. There is a difference here
between engaging in reflective rereading while holding off on mechanically ending the
game, and attempting to replay from the actual beginning. As we have seen, the structure
of the core mechanic and the accompanying rewind mechanic becomes problematic on
a true replay, as at this point the player has reached closure, and is trying to shift to
either simple or reflective rereading. However, without a set of Hearsay that matches
the player’s knowledge of the story, the player eventually has to switch back to the
original, goal-oriented form of play. The resetting of the game state has locked the larger
gameplay loop back to its original form, making it difficult for the player to play beyond
closure. This mismatch between how the player is trying to play the game, and what the
mechanics actually support, frustrates the attempt at simple or reflective rereading. It is
also not clear whether this is equivalent to partial rereading, as the player may already
have both narrative and system closure – what they are lacking is the Hearsay required
by the game mechanics to allow them to act on that closure.
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This suggests that a rewind storygame such as Elsinore,which is explicitly designed
to require repeat play, actually frustrates any attempt to replay the game from the start,
as it forces replay to be the same as the original approach to playing. Storygames that
aim to support replay beyond closure perhaps need to be designed to acknowledge what
Mitchell suggests, which is that rereading is not, in fact, reading again, but reading in
a new way. It also suggests that Mitchell’s model of rereading needs to be extended to
incorporate other forms of repeat experience, such as replaying as if playing for the first
time and the kaleidoscopic play that arises from repeated resistance to closure.

11 Conclusion

In this paper we have explored how Elsinore, a storygame that makes use of a rewind
mechanic that requires repeat play to progress, actively resists closure both by encour-
aging the player to engage in kaleidoscopic play, and by refusing to bring the game to
an end, pushing the responsibility for ending the game from the system to the player. In
addition, the very mechanics that require repeat play in the first traversal, in fact tend
to frustrate and problematize attempts to reset the game and then replay from the start,
requiring the player to replay as if they were playing for the first time until they reach
the point where they can once again engage in kaleidoscopic play. These types of repeat
experience are not fully explained by existing models of rereading in interactive stories.

These observations raise a number of questions regarding repeat experience of sto-
rygames. One immediate issue is whether designing for replay of the type encouraged by
rewind mechanics actually hinders the type of rereading beyond closure as described by
Mitchell [18, 19]. Beyond this, the type of kaleidoscopic play that Elsinore encourages
once the cross-sessional puzzles are resolved suggests a need to extendMitchell’s model
of rereading so as to better accommodate “the different kinds of closure a kaleidoscopic
medium can offer” [2]. These are all areas for future exploration.

It is also important to note that our observations are based on close readings, and
therefore reflect the experience of specific players with a specific storygame. Future
work should make use of empirical studies of players to better understand to what extent
these observations can be generalized, both to other players, and to other storygames.
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Abstract. With the launch and popularity of Bandersnatch (2018), interactive
storytelling reached a mass audience in a different way to earlier works. However,
as a narrative experience, Bandersnatch belongs to a particular class of Interac-
tive Digital Narratives (IDNs): highly restrictive, nonlinear, branching structure
films that offer limited agency and, in many ways, have less to offer than more
sophisticated IDNs. While the simple format is appealing to new audiences, there
is clearly scope for improvement. In this paper, Bandersnatch is examined as a
representative of its format in an attempt to identify alternative design choices
for improved agency, as well as assessing the choices’ suitability for the format.
The methodology for the analysis is Hartmut Koenitz’s SPP model as well as its
extension, the hermeneutic strip, which is applied to understand and assess the
experienced agency. The final reflection on alternative design recommendations
forBandersnatch typeworks demonstrates that, by implementing features of invis-
ible agency, the overall feeling of control of the player could be improved without
losing narrative momentum. The improvements could be achieved by maintaining
state of the behavioural tendencies (e.g., risk-taking behaviour) of the audience in
their decision-making process and screening plotlines or endings that match their
assessed tendencies.

Keywords: Interactive digital narrative · IDN · Interactive narrative design ·
Agency · Narrative momentum · Invisible agency · SPP model · Bandersnatch

1 Introduction

In December 2018, the online streaming platform Netflix published its first interactive
production aimed at adults with Black Mirror’s Bandersnatch film. The film offers its
viewers the choice between two options duringmany key scenes,mimicking the structure
of a Choose Your Own Adventure (CYOA) book. Some choices lead to dead ends, with
the protagonist saying, “I should try again,” similar to the video game trope of “Game
Over,” where the player has to respawn.

The popularity of Bandersnatch has brought interactive stories to a large audience;
however, the format of this genre is subject to severe limitations in terms of agency. After
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the success of Bandersnatch, Netflix is planning to produce more interactive titles aimed
at a mature audience, such as Unbreakable Kimmy Schmidt: Kimmy vs. the Reverend
(2020) [1]. Moreover, production companies like CrtlMovie are dedicated to creating
interactive films such as Late Shift (2016) [2]. It is evident that interactive films are on
the rise, and therefore a discussion on how the format could be improved is important,
timely and constructive.

The objective of this paper is to identify ways in which audience agency in Bander-
snatch-like titles can be increased without jeopardizing narrative momentum. Because
of its prominence and typicality, Bandersnatch is chosen as a representative of its sub-
genre of interactive film. Our methodology is to analyse Bandersnatch with regards to
agency or (as audiences might perceive it) the “free will” it gives to its players in their
choices, though these two concepts will not be used synonymously in this paper. Laura
M. Ahearn had warned that by using them interchangeably in the realm of interactive
narrative, one ignores the importance of necessary constraints imposed on the audience
to drive the story forward [3, p. 46].

Therefore, it must be considered that increased agency through increased interaction
may lead to a decrease in the narrative momentum. If the audience is in charge of the
story, they might get stuck at certain plot points, thereby not allowing the story to unfold
or develop in any meaningful way. These risks have to be taken into consideration when
suggesting ways to increase interaction in storytelling.

2 Methodology

For this paper, Hartmut Koenitz’s analytical framework, the SPP mode, will be used to
analyse Bandersnatch (Fig. 1).

Fig. 1. Koenitz’s SPP model [4]

In this figure, system is used to describe the interactive program itself, including
both the software and hardware required for the interactive experience. The process is
the user’s interaction with the system, which ultimately results in a product, a singular
storyline based on the user’s input, which would be different if the user’s input were to
change. The product is therefore an instantiated narrative [4, pp. 97–98].

As part of themodel, Koenitz introduces three additional terms:Protostory, narrative
design, and narrative vectors. Protostory is the space of potential narratives, “containing
the necessary ingredients for any given walkthrough.” It stands for both the code and the
interactive interface of the system, and thereby captures the “artistic intent that enables
a participatory process of instantiation resulting in the realisation of potential narratives
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[…] The term narrative design describes the structure within a protostory that describes
a flexible presentation of a narrative” [4, p. 99]. In other words, the narrative design deals
with the sequencing of elements and their connection in the narrations. A substructure
of narrative design are the narrative vectors, as they provide specific directions for the
story. They have to be understood as substructures that work in connection with the
preceding and following parts of any narrative. Their purpose, as Koenitz states, is “to
convey important aspects to the interactor, to prevent an interactor from getting lost and
to aid authors in retaining a level of control” [4, p. 100]. A narrative vector could, for
instance, be a sudden event in the plot that shapes the development of the story and can
be compared to plot points in linear narratives (Fig. 2).

Fig. 2. The SPP model and its associated terminology for the analysis of IDNs [4]

One thing that is not covered by Koenitz’s SPPmodel is the idea of agency. However,
in a paper by Christian Roth, Tom van Nuenen and Koenitz himself, an extension to the
model was introduced, namely the hermeneutic strip or double-hermeneutic circle [5].
This strip aims at illustrating the player’s narrative meaning-making process. It reviews
both the interpretation of the system overall, i.e., the players’ reflection on what the
systemmay allow andwhich freedoms or agency they have, but it also considers players’
interpretations of already instantiated narratives (Fig. 3).

Fig. 3. The additional extension by the double-hermeneutic circle offers a methodological toolkit
for the analysis of experienced agency [5]

It is important to understand that this extension to the model bears in mind that
a player’s behaviour and interaction with a system is shaped by previous experiences
made in the interactive narrative. In short, past and present events influence a user’s
future behaviour. As this extension will help evaluate agency from a user’s perspective
at predefined points of the story, these key points must be identified first [5, p. 99].

For this paper, we will use Koenitz’s framework and its extension to analyse Bander-
snatch. By examining the protostory, all assets of the pieces, as well as all components
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that make up any storyline and the interface will be laid out. Going into more detail,
the narrative design will define the segmentation of different scenes and the choices that
connect them. By thoroughly analysing the narrative vectors, the level of control of the
producers will be understood, as these plot points are the orientation points that hinder
the audience/players from getting lost and losing the narrative momentum. The exten-
sion to Koenitz’s SPP model will help evaluate the agency in each of these pieces from a
user’s perspective at predefined points. Therefore, all pieces analysed in this paper will
be examined at key points with the hermeneutic strip, in an attempt to provide a clearer
idea about their levels of experienced agency. It is important to add that the authors of
this extension used it in the context of a quantitative analysis of players’ reactions based
on Let’s Play videos found online, where they examined reactions at a predefined key
scene. In this paper, we base our analysis on the range of possible reactions rather than
a study of actual reactions.

3 Bandersnatch

BlackMirror’s Bandersnatch (2018)wasmarketed as the first interactive narrative aimed
at a mature audience on the streaming platform Netflix. Similar to other Black Mirror
episodes, Bandersnatch’s plot has a critical and introspective view on technology. One
major difference between this and other Black Mirror episodes was that the critical view
was on the technology used by the audience rather than by the characters in the story.
In the case of Bandersnatch, the technology was the interactive experience itself, which
was referred to in the plot of the film. This is done via one of the overarching themes of
the film, which is agency or, as it is called in the film, “control.” According to Roth and
Koenitz, in Bandersnatch, these are both “explored in parallel – in the diegetic world
and the interactive narrative experience” [6, p. 249]. The parallelism for control can,
for instance, be seen in the protagonist, Stefan, losing his mind and even asking which
outside force is controlling him in one of the plotlines, as he feels that he is becoming
someone’s (the viewer’s) puppet.

3.1 Bandersnatch: System, Process and Product

Bandersnatch is an interactive film that allows its audience to choose between two
possible paths at certain predefined choice points. When a choice point becomes active,
the viewer has about ten seconds to choose one of two options, and if no choice is made,
the system defaults to one of them. This feature allows what Roth and Koenitz called
“passive consumption” [6, p. 249]. The structure of the narrative resembles that of a
Gauntlet as defined by Sam Kabo Ashwell [7], because the overall thread is close to
linear with some dead ends, backtracking and re-joining branches.

Analysing Bandersnatch using Koenitz’s framework, where the system is the combi-
nation of software and hardware, the hardware is the viewer’s devicewhich is compatible
with the interactive film. The interactive film can be viewed on multiple devices, such
as smart TVs, mobile devices, laptops, and game consoles. Part of the system is also
the interface, which is explained at the start of the film, followed by a question asking
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whether the viewer has understood it. This is the first instance in which the viewer inter-
acts with the interface by choosing between two options presented as textual prompts.
A horizontal line represents the remaining time to make a choice, the length of which
decreases with time and disappears entirely after ten seconds. The virtual assets of the
film are contained in the system as well. In this case these are the scenes and displayed
choices as well as the program that outputs narratives according to the viewer’s input.
The system maintains state, as previous user inputs can be influential further down the
line.

In Bandersnatch, the process is created by the user’s actions as well as the opportu-
nities provided by the system, i.e., the two options at each choice point. Bandersnatch’s
Gauntlet structure has multiple dead ends, which prompt the audience to go back and
make a different decision at a previous choice point, ultimately resulting in audiences
sharing a very similar, or even near-identical, viewing experience, as even when official
endings are reached, the system asks the viewers if they want to go back in order to
explore different paths. In short, the longer the viewers choose to interact with the work,
themore plotlines they unlock, ultimately resulting in havingwatched all of them. There-
fore, the instantiated product here seems to be at odds with Koenitz’s idea that “very
different narrative products can originate from the same system – any concrete product
represents only one particular instantiation” [4, p. 98], because theBandersnatch’s struc-
ture defeats the concept of a single walkthrough covering only one storyline. However,
a major difference between the viewer’s walkthroughs might always be found in the
sequence in which they see the events or different storylines unveil.

3.2 Bandersnatch: Protostory, Narrative Design and Narrative Vectors

For the protostory in Bandersnatch, the content can be defined as scenes. The interface,
as previously introduced, consists of the two textual options and the visual timer. The
code is what allows the right scenes to be displayed in accordance with the viewer’s
input. Another part of the protostory is the interface of Netflix, which allows viewers
to fast forward or backward ten seconds, pause, change the language or add/remove
subtitles. It is important to note that in Bandersnatch viewers can only fast forward up
until the next choice point, where a decision must be made.

Due to the Gauntlet structure of Bandersnatch, the narrative design is quite straight-
forward, and the overall thread is close to linear. For Bandersnatch the design can be
segmented into bundles of scenes. There is flexibility between the bundles but not within
them, meaning they can be added to the story in a flexible manner, for instance when
the viewer reaches the end of one storyline and chooses to explore another.

The narrative vectors are mainly the scenes that are revisited after respawning from
a dead end – but also the respawn function itself, as the new information – namely that
the previously chosen option led to a dead end, helps the viewers figure out which way
they are meant to go if they wanted to explore the story further without impacting the
narrative momentum. It can be argued that the narrative vectors in Bandersnatch work
in a way that facilitates the consumption of the majority, if not all, storylines that exist.



The Case for Invisibility: Understanding and Improving Agency 183

3.3 Bandersnatch: Double-Hermeneutic Circle and Agency

In order to understand the agency in Bandersnatch, we must first choose key scenes to
analyse with the double-hermeneutic circle approach described by Roth et al. [5, p. 99].
Due toBandersnatch’s non-linear structure, it makes sense first to investigate a scene that
all players would encounter. For this purpose, wewill consider the scene inwhichMohan
offers Stefan a job. Up to this point, players will have had two inconsequential decisions,
namely the one where they decide which cereal Stefan should have for breakfast, and
the one where Stefan chooses which song to listen to on his way to Tuckersoft. The
job offer is therefore the third decision point in the film and presents a stark contrast to
the previous two decision points, because the presented options of either accepting or
declining a job offer seem like they would result in very different storylines.

When analysing Bandersnatch’s upper hermeneutic circle, it can be argued that
this decision point suggests that there will be two very distinct branches in the narrative
structure from this pointmoving forward.Looking at the bottomhermeneutic circle, users
at this point might be unsure whether or not their input can have plot-altering impacts
due to the lack of immediate impact seen from previous choices, thereby doubting their
agency altogether. Although the choice is being presented as highly consequential in
comparison to the previous ones, the audiences cannot know for sure if it will end up
being consequential. It can be argued that a novice IDN audiencemight expect twomajor
branching storylines from here onwards, whereas a seasoned audience could be more
aware of potential production constraints resulting in one of the options being a false
choice.

Interestingly, if the option of accepting the job offer is chosen, the game reaches
a dead end and allows users to go back to the same decision point. The second time
around, however, the upper hermeneutic circle becomes different in the sense that while
the dead-end option prompted a scene that would otherwise not have been accessed, the
only real option for the user is to decline the job offer in order to allow the plot to move
forward. In this case, players learn from their mistake due to the repetitive nature that
allows for something equivalent to a respawn, and they get to choose the option they are
actually meant to choose.

Another interesting scene is the decision point at which Stefan can either destroy his
computer or throw tea over it. In this case, it does not seem like the audience has any
say in what is about to happen; in short, it seems like all sense of agency is lost. As it
is Stefan’s goal to create a successful computer game, both options appear at odds with
it and therefore the viewers are arguably unable to identify with either of the choices
given; however they end up surrendering to the limitations of the presented options in
order to drive the film forward. The experience constitutes a violation of the narrative
contract through the removal of agency, as both presented options would sabotage the
protagonist’s goals.

It is only after this decision point passes that Stefan refuses to destroy his computer
in a plot twist where he realizes that he is being controlled by an outside force. Of
course, the first-time audience cannot know that Stefan will end up refusing to obey
their commands, as all previous inputs – even if insignificant – resulted in respective
outputs by Stefan, who is the character the player gets to control.
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The audience is confronted with an almost identical scene in one of the endings,
showing a frustrated grown-up Pearl who is trying to program an interactive film for
Netflix but faces errors. Again, the player has to choose between either pouring tea
over the computer or destroying it. If looking at the upper hermeneutic circle, where
players reflect on what they might be able to do, but also by looking at the bottom
hermeneutic circle, where the instantiated narrative is interpreted, players might be
tricked into believing that this too is just an instance in which the character will end up
ignoring the command given. However, Pearl actually ends up destroying her computer
or throwing tea over it – depending on which option is chosen.

To sum up the degree of agency given to the audience in Bandersnatch, at most
decision points two options are presented to the audience. In a few instances, only one
option is given, for example in a flashback where Stefan’s mother asks him if he was
coming with her. Here the only option is “No,” nodding to the idea that things in the
past cannot be changed. As previously explored, sometimes the two options provided
are essentially the same, as in the scenes where Stefan or Pearl want to destroy their
computers.

Bearing in mind that agency is defined by Murray as “the power to take meaningful
action and see the results of our own choices” [8, p. 159], the logic behind the outcomes
of the audience’s input is debatable. For instance, Stefan’s choice of password to input
to open his father’s safe results in several entirely different scenes, which seems quite
extreme, as the only difference in action is a different input of password. The right com-
bination is never established; instead the audience is taken to a storyline that resonates
with their chosen password combination. In this fashion, what Stefan finds “inside the
safe” is determined by the audience’s expectations, as Emily Short explains [9]. It can
be argued that this design choice was made to encourage the audience to unlock the
storylines behind the remaining password options as each of them transports Stefan to
very different storylines that refer back to the chosen password.

Other choices seem to unleash a butterfly effect, as they cause a series of events
to happen – all of which are entirely out of control of the audience. The most obvious
example is when Stefan accepts the job offer and the film immediately fast forwards
to a scene months later where the game’s poor rating is revealed. Therefore, it cannot
be said that all consequences of the user’s input seem meaningful or logical, as in
the Bandersnatch universe small changes in a user input sometimes can result in very
different storylines. In a research questionnaire on Bandersnatch conducted by Lobke
Kolhoff and Frank Nack with a sample group of 169 participants who had seen the

Fig. 4. Kolhoff andNack’s questionnaire results on agency inBandersnatch (SA= strongly agree;
A = agree; NA = neither agree nor disagree; D = disagree; SD = strongly disagree) [10]
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film, 69% have said they disagree, or neither agree nor disagree with the claim that
consequences in Bandersnatch are foreseeable [10, p. 82] (Fig. 4).

4 Reflection on Replayability, Narrative Momentum and Agency

After having analysed Bandersnatch with Koenitz’s SPP model and its extension, this
section will evaluate its replayability, narrative momentum, as well as agency.

As established, Bandersnatch is structured around amain narrative thread. The inter-
face allows viewers to jump back to their previous choices and alter them, and even once
an official ending has been reached, the film prompts its audience to decide if they want
to go back and explore an alternative storyline that had not been unlocked yet. In this
way, we could sayBandersnatch trades per-title replayability for per-scene replayability,
as it seems to encourage the viewer to watch (close to) all scenes in one session.

In Bandersnatch, the narrative momentum is not influenced by the player’s input,
as choices have to be made within ten seconds during which the controllable character
is shown to be reluctant about what to do next. If the player does not make a decision
within the allotted time, the film defaults to one of the options.

When taking a deeper look at Bandersnatch, the interaction is facilitated by two
textual prompts that lead to different actions of the protagonist and thereby change the
plot. However, as previously discussed, there is a decision point at which Stefan refuses
to follow through what he is being ordered to do by the audience and breaks the fourth
wall by confronting the force that he thinks is controlling him – an act that according to
Roth and Koenitz also breaks the viewer’s identification with Stefan and encourages a
reflection on agency [6, p. 249]. In this twist of events, the plot develops in a direction
that is independent of the user’s input, and what follows are streams of unexpected
events, one of which involves Stefan killing his father. This is a significant act that is
out of the audience’s control in some storylines, while in other playthroughs the player
gets to choose to either kill the father or back off during the same scene. Close to one
of the endings, the audience can see Stefan proudly talking about his video game to his
psychologist Dr Haynes and saying that he had finally finished it by reducing the amount
of agency given to the player: “Now they only have the illusion of free will, but really I
decide the ending.” This quote by Stefan seems to go hand in hand with the structure of
the interactive film, as multiple different paths can lead the audience to the same ending
and some paths seem rather forced, like the one where Stefan unexpectedly kills his
father.

Furthermore, the gravity of some of the decisions that the audience can make in
Bandersnatch is not held to the same level throughout the film, as some choices can
be entirely ignored by the system and manoeuvred around to have the same output
as the option that was not chosen, such as when Stefan decides against taking LSD
but his tea is spiked anyway. Other decision points offer two very similar options that
would result in the same consequence but bring it about differently, which goes against
the notion of agency and thereby further limits the perception of it. As Sercan Şengün
explains, “Forcing a choice and constraining the alternatives or presenting inconsistent
alternatives may thwart instead of support the feeling of freedom” [11, p. 184]. Some
decision points let the player make rather trivial decisions while others can become
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a matter of life and death. However, the trivial decisions can bring about unforeseen
consequences in a butterfly effect or by immersing the audience into the parallel realities
that this interactive film is trying to fabricate. This theme could arguably be the work
reflecting on the chaotic nature of the universe, highlighting that much of the experience
of control in life is really an illusion at worst, or at best precarious and subject to a highly
unpredictable universe.

4.1 Improved Design Recommendation for Bandersnatch and Its Format

The objective of this paper is to identify promising design recommendations that would
allow for increased agency and more than just the illusion of it in Bandersnatch, as
an example for a nonlinear, highly restrictive, branching structure film. In this section,
respective ideas will be presented and discussed.

The issues raised with Bandersnatch’s agency revolve around the limits due to the
binary choices, as well as further restrictions at several decision points that force the
interactor to go a certain way. Additionally, some consequences to the audience’s input
seem arbitrary – a critique that could be understood and discarded as a stylistic or
thematic choice but which, however, should still be addressed in the development of an
improved model.

Considering the number of characters on behalf of whom the player can make
choices, Bandersnatch briefly allows the players to make one choice on behalf of Pearl
instead of Stefan. This is done after a time jump, therefore eliminating any conflicts
of interests between her and Stefan. While exploring the possibility of having multiple
characters to control in Bandersnatch might be interesting in theory, this would require
many additional scenes and plotlines that would have to be cleanly intertwined.

Furthermore, it seems that Bandersnatch might have tiptoed around the idea of
adding one quick time event in the scene where Stefan starts fighting his psychologist
and then his father, as the player can choose between two options that would make him
perform different attacks. Provided the devices compatible with the film allowed it, this
scene could be redesigned or even elaborated by allowing the more impactful attack only
if the player acted faster or succeeded at inputting a specific key-combination shown
on screen. In Bandersnatch, both attacks trigger the same follow-up scene. However,
implementing quick time events – even if they would have to be highly restrictive for
this format – can be an interesting feature in interactive film, especially if they lead to
different succeeding scenarios.

When looking back at Murray’s definition of agency being “the satisfying power
to take meaningful action and see the results of our decisions and choices” [8, p. 159],
we can conclude that every narrative choice is made “consciously and visibly and the
outcome is instantly associated with it” [11, p. 180] as Şengün states. This is where a
different and rarely explored kind of agency, the so-called “invisible agency,” becomes
interesting. In this form of agency, the user is not prompted to make apparent choices,
like the binary textual ones in Bandersnatch. Instead, the system employs an obscured
method to read the player’s intentions. This form of agency was used in the 2001 video
game Silent Hill 2, in which the game assessed the players’ psychological states based on
their tendencies and behaviours while playing by maintaining state and then ultimately
unlocked the different endings accordingly. [11, pp. 181–83] In short, as Şengün explains,
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“the choices the player makes are actually projected tendencies and they accumulate
results in the long run” [11, p. 183–184].

In Bandersnatch, invisible agency could be implemented by assessing the intentions
of the audience based on which of the options they choose. However, according to
Şengün it is not advisable to base the assessment on criteria such as ethics and morality,
as options offered might either be on opposite sides of a spectrum and therefore not
subtle enough, or they may be too similar and result in a moral dilemma that in turn
creates a challenge in assessing the player’s intentions.

Bearing this in mind, one criterion to base the evaluation on would be the willingness
to take risks or be self-destructive, as this can be clearly identified at various decision
points. Examples would be the decision point at which Stefan is offered to take LSD or
the choice of whether or not Stefan should destroy the computer if the alternative was
to only hit the desk instead. By coming up with a measuring unit for the behavioural
pattern that is to be assessed and maintaining state and ultimately displaying later scenes
that are meaningful consequences to the audience’s intentions, Bandersnatch would no
longer seem arbitrary in the causality of its events, but instead the limited agency of
the interactive film format would be increased, as meaningful results for the audience’s
input would be observed.

This design strategy would require an overall restructuring of the film’s scenes in
order to respond well to the user’s input. It can be entirely up to the designers at which
point the evaluated intentions and risk-taking behaviour of the audience would bear con-
sequences, but the least invasive alteration would probably occur if these consequences
are displayed in the final fifth of the film. The consequences could be shown in the
actions that occur in the unlocked scenes, but they could also influence the presented
options at decision points in said scenes.

By using this form of obscured agency to create amoremeaningful chain of causality,
the sense of agency can ultimately be enhanced, however the oblivious audience would
not notice it. Being oblivious is necessary as players who are aware that the title has
invisible agency are likely to try to manipulate the film into a certain direction once they
know that their behaviour is being evaluated. In doing so, the unlocked ending would
no longer reflect a psychological profiling of them. Therefore, it adds to the level of
enjoyment not to be aware of the invisible agency when playing through the interactive
film for the first time. Once the players are aware of this additional layer of agency, they
might become more likely to replay the film in order to manipulate it, and this may in
turn improve the per-title replayability of Bandersnatch.

In order to facilitate a well-functioning form of invisible agency, the juxtaposed
options at each decision point should not be obvious choices on opposite sides of a
spectrum, as this would take away any possible challenge for the aware audience. By
evaluating the risk-taking behaviour in percentages rather than with the polar question
of yes/no at each decision point, the assessment can be conducted in a more precise and
sophisticated manner. These percentages can then be accumulated to calculate the right
outcome just before it is to be screened.

Another point worth exploring is the differences in format, duration and pacing.
Silent Hill 2 is an over eight-hour long gaming experience in which the user’s behaviour
determines the possible endings, whileBandersnatch is a significantly shorter interactive
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filmof about one and a half to two and a half hours in length.However,Bandersnatch asks
its audience to make concrete choices, therefore, though being fast paced in comparison,
it has the tools to assess certain characteristics in its audience more efficiently without
its overall duration becoming a threat to the accuracy of the assessment.

Ultimately, the narrative momentum as previously discussed cannot be influenced in
Bandersnatch’s format as the audience has to make a decision within a defined amount
of time even if the features of invisible agency were to be added.

5 Conclusion

It is evident that only increasing the number of instances during which the player can
interact with a system does not necessarily increase the player’s agency. Instead, the
instances during which interaction is offered must be designed in a fashion that would
allow for meaningful outcomes that give the player the feeling of being in control of or
responsible for the narrative.

For a nonlinear, highly restrictive, branching structure film, like Bandersnatch,
agency can be improved without jeopardizing the narrative momentum and without
requiring an unreasonably high increase in production costs. As established, employ-
ing invisible agency to evaluate any given condition of the player, such as risk-taking
behaviour or tendencies towards pre-defined psychological states, can contribute to
offering more meaningful generated narratives that reflect the player’s intentions better.

While in the past, the concept of invisible agency has been scarcely used, imple-
menting it in interactive films like Bandersnatch would contribute to creating a more
meaningful sequence of events in the instantiated narratives in accordance with the
audience’s input and thereby the overall felt agency or “free will” would be increased.
Provided that the audiences of interactive films can be assumed generally to be aiming
for a certain narrative outcome, adding the layer of invisible agency would offer an addi-
tional challenge for players – especially if they are replaying the entire film or are aware
of the invisible agency feature – as they would try to manoeuvre the choices carefully
to get their desired result. In combination with this challenge, this solution could prove
itself promising in navigating the fine line between narrative and game successfully and
invisibly.
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Abstract. Many videogames seek to be story-driven, incorporating story ele-
ments such as a hero-driven plotline, dramatic conflict and story structure in order
to increase player immersion and engagement. Storygames have been discussed
by theorists such as Buckles, Murray and Reed. However, the issue of the inte-
gration of dramatic devices with the playable system and operational logics in
interactive narratives has not been adequately explored. Through close readings
of two storygames, Disco Elysium and Her Story, this paper aims to investigate
how narrative logics can be integrated into storygames in the context of Aris-
totelian drama, and how dramatic narrative units integrate operationally with the
playable system. It also proposes a type of storygame, the dramatic storygame,
where the playable system is closely tied with the processing and production of
dramatic narrative units.

Keywords: Storygames · Aristotelian drama · Operational logics

1 Introduction

The term “computer storygame” was first coined by Buckles [1] in her dissertation on
the computer text game Adventure [2]. She regards Adventure as the first true piece of
interactive fiction, “in which the reader, for the first time, takes part in writing the story
as s(he) reads it”. Buckles also describes the close relationship between play, games,
literature and storytelling traditions in forming the term “storygame”, suggesting that
works like Adventure can be considered “literature as a game”, due to both their literary
and game-like elements. She asserts that “if the main goal is for the reader to decipher
some veiled meaning or to figure out the answer to a question or puzzle posed by the
work, its basic character is game-like” [1]. Wardrip-Fruin also argues that storygames
can be a form of “playable media” which may have no tangible quantifiable outcomes,
such asMateas and Stern’s interactive drama project, Façade [3, 4]. It is the fundamental
process of discovery and play that fascinates the player in a storygame.

Reed extends the definition of the storygame one step further by suggesting that
storygames require a “playable system with units of narrative, where the understanding
of both, and the relationship between them, is required for a satisfying traversal”, and
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“a satisfying traversal of a storygame is a rewarding experience in part because of the
shared and linked pleasures of narrative immersion and ludic accomplishment” [5].
Reed hints that for a satisfying traversal to occur, successful operational logics, which
are “fundamental abstract operations – with effective interpretations available to both
authors and players – that determine the state evolution of the system and underwrite
the gameplay”, are required [3]. These operational logics “weav[e] together the layers
of abstraction in a storygame system, its external surface, and its internal processes” [5].

This paper explores Reed’s concept of a “satisfying traversal” in the context of drama
and proposes a theory of “dramatic narrative logics” that involves a three-step process
– expressive input, narrative logics and the dramatic narrative unit.

2 Related Work

Reed posits that storygames are playable systems which allow the user “to input com-
mands that change the state of an underlying simulation”. Media, of which games are
a subset, are also playable as pointed out by Wardrip-Fruin, and can be a “toy” from
which we can create unique experiences [3].

Wardrip-Fruin proposes that the “surface” of the system (what the player sees and
interacts with) is an abstracted interface where data and processes interact. Expressive
processes occur between the interplay of the internal processes of the system and the
player’s experience [6]. According to Reed, an “expressive process is one through which
an author’s intention can be seen”, allowing players to express themselves via distinctive
intentions in a storygame. A storygame with expressive input implies a large enough set
of possible interactions that “the player might feel ownership, discovery, or surprise as
they consider possible ways of interacting with the system” [5].

Reed also argues that “ludic mechanisms and narrative content, and the way they
interrelate, are both required for a successful traversal” [5]. Ludic mechanisms can
come in different forms, one of which is Hunicke et al.’s MDA (Mechanics, Dynam-
ics, Aesthetics) model. By moving between MDA’s three levels of abstraction, we can
conceptualize the dynamic behaviour of game systems. [7].

Mateas and Wardrip-Fruin present operational logics as a way of thinking about
ludic mechanisms from the system’s point of view. They are “fundamental abstract
operations—with effective interpretations available to both authors and players—that
determine the state evolution of the system and underwrite the gameplay”, and “provide
‘deep cores’ that bind together issues ranging from the platform to reception level for
specific representational domains” [8]. Narrative logics are postulated by Reed as “the
subset of player affordances connected to story” and “are the subset of operational logics
connected to how narrative actions are processed, and how narrative output that seems
connected to those actions is produced.” Reed believes that identifying narrative logics
helps us to understand how the story responds to the player’s actions [5].

In exploring storygames in the context of drama, Aristotle’s classic, Poetics, is fun-
damental as it establishes dramatic theory based on Greek tragedies, which are forms
of mimetic arts [9]. Aristotle sees tragedy as a superior form of mimetic representation,
composed of plot, structure, character, style, thought, spectacle and lyric poetry. Aris-
totle’s key dramatic devices include Katharsis, which maximizes the audience’s plea-
surable experience of emotion, Peripeteia, a change of direction in the course of events



192 K. Tan and A. Mitchell

and Anagnorisis, a change from ignorance to knowledge or discovery. He considers
Anagnorisis leading to Peripeteia to be a mark of superior tragedy. [9].

3 Research Question

Past research has suggested various approaches and frameworks to consider how game
mechanics affect gameplay and the player experience. MDA provides multiple tax-
onomies to define aesthetics, but these aestheticsmay be too broad and do not necessarily
achieve structural and pervasive synthesis with dramatic narrative. Operational logics
and its corresponding sub-logics, on the other hand, propose how to consider a system’s
aesthetics via a computational perspective, including game state presentation and game
play experience, but does not necessarily take into consideration expressive input.

Reed asserts that narrative logics are key to communicating narrative to the player,
and states that an understanding of both the playable system and its “units of narra-
tive” (or narrative units), as well as the relationship between them, is required for a
“satisfying traversal” in a storygame to occur. There are different ways in which a “sat-
isfying traversal” can transpire, such as the “burst of insight” which occurs when “the
player understands what story action will have the ludic consequence they desire” [5]. A
detailed investigation of what makes the traversal feel satisfying in the context of drama,
specifically Aristotelian drama, has not been carried out. In this study, we consider nar-
rative units to be equivalent to George Landow’s definition of lexia as “blocks of text”,
which can also include “visual information, sound, animation, and other forms of data”
[10]. Narrative units may not necessarily be dramatic. In this study, we term narrative
units which utilize key Aristotelian dramatic devices such as Katharsis, Peripeteia and
Anagnorisis as “dramatic narrative units”.

The research questions for this study are: How do narrative logics work in the context
of Aristotelian drama? And how do these dramatic narrative units integrate operationally
with the playable system?

4 Methodology

Tanenbaum and Bizzocchi developed a close reading technique for games, outlining
the construction of analytical lenses, the performance of an imagined naïve reader and
the construction of performative player stereotypes [11]. The approach does not, nor
do we, attempt to claim that insights gained from close readings are either immediately
or directly generalizable. Instead, they provide a deep, experiential understanding of
particular cases of gameplay, as a first step towards further investigations.

Tanenbaum’s approach will be used to analyze two games, namely Disco Elysium
[12] and Her Story [13]. These particular games are selected as they display traits
whereby dramatic agency and dramatic events are closely tied to the playable system,
and display signs of satisfying traversal between narrative units and the playable system
via an expressive process from the beginning to the end of the game. In Disco Elysium,
the player’s expressive input occurs via the player’s decisions in shaping themain charac-
ter’s persona and stats, which continually impact the game’s narrative output. Her Story



Dramatic Narrative Logics: Integrating Drama into Storygames 193

is a murder-mystery storygame in which the narrative units are expressively explored by
the player via a search engine database within a fictional police station.

Tanenbaum proposed the use of “analytical lens” to create “constrained close read-
ings” of storygames [14]. The analytical lens used in this research would be focused on
(i) how the game’s playable system affords the player to create expressive input, (ii) how
this expressive input is processed by the narrative logics, and (iii) how the processed
expressive input produces narrative units. Focused questions include: Do I feel that the
playable system is tied to agency and the narrative units occurring in the story? Are
these narrative units dramatic according to Aristotle’s key devices such as Katharsis,
Peripeteia and Anagnorisis? Why or why not? What are my experiences, emotions and
attitude towards the game with regards to the story choices I am making, and are they
connected to dramatic narrative units and the playable system?What are the operational
logics in the game, and how are they connected to these dramatic narrative units?

5 Case Study: Disco Elysium

In Disco Elysium, the player takes on the role of a cop who loses his memory after
partying and drinkingwhile investigating a lynching case by a group of unionmembers in
Revachol, a city beset by poverty, corruption and crime in theworld ofElysium.Thegame
is presented from an isometric perspective, and the player character (PC) explores the
world adventure game-style, interactingwith objects and people, and initiating branching
dialogue with both non-player characters (NPCs) and with his own thoughts.

5.1 Expressive Input in Disco Elysium

The primaryway the player engages in expressive input inDisco Elysium is by a constant
process of formation of a unique character persona, decided via two aspects. The first
aspect is decided by point allocation into four broad primary abilities: Intellect, Psyche,
Physique and Motorics. Intellect influences your capacity to reason, Psyche is about the
power to influence yourself and others, Physique is how well your body is built, and
Motorics is how well you can move your body. When the game begins, the player can
either pick one of three character archetypes: Thinker, Sensitive, or Physical, or enable
further customization by creating their own character. Choosing one of the archetypes
pre-determines the point allocation of the player’s primary abilities. If the player chooses
to create their own character, they can manually distribute these points.

I created a character of the sensitive archetype, since I wanted to play an emotional,
“touchy feely” kind of character. The primary abilities associatedwith this characterwere
Psyche and Physique, for Psyche the skills include Volition, Empathy, Authority, Esprit
de Corps and Suggestion; for Physique the skills include Endurance, Pain Threshold,
Physical Instrument, Electrochemistry, Shivers and Half-Light.

5.2 Narrative Logics in Disco Elysium

After establishingmyPC’s base skills, I discovered these expressive decisions constantly
affected the narrative logics. Throughout the game, the PC’s skills are personified. The
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PC has internal branching-dialogue conversations with his skills, and these skills advise,
comment and conversewith the PC concerning the current situation and potential courses
of action. The skills may even argue with one another.

Different types of skill checks are conducted throughout the game to access unique
conversations with the PC’s skills. For example, in the beginning of the game, the PC
was sleeping and having a conversation with his limbic system and brain. My brain
continually asked me if I wanted to wake up. I chose to keep on sleeping, but my brain
eventually indicated that I experienced a physical sensation, andmybodywanted towake
up.At this point, the game indicated therewas a successfulVolition skill check ofmedium
difficulty. The Volition skill is associated with morale and keeping oneself together.
Hovering the cursor over the text “Volition [Medium: Success]” indicated that I needed
a score of 10 to pass the check, and I had 11. The system was conducting and processing
automatic skill checks as I was playing the game. The game utilized my decisions during
skill point allocations to silently conduct algorithmic checks. Corresponding dialogue
was displayed that was unique to my character. In this case, Volition says, “You can take
it, you’re a Champion!” I term such a skill check an “automatic dialogue skill check”
since the system processes the check for you without your knowledge and only informs
you of success or failure along with the skill’s dialogue.

Two other ways Disco Elysium used expressive input with narrative logics are via
“white” and “red skill checks”. Shortly after retrieving the keys from my pocket, I
noticed my tie hanging from the fan overhead. In a white or red skill check, a pair of six-
sided dice is “rolled” by the game, and other special bonuses or penalties are taken into
consideration as part of the check. In this scenario, if I chose to grab the tie, I would have
a 28% chance of success with a Savoir Faire white skill check with medium difficulty.
Savoir Faire assesses flamboyance and panache. However, I noticed that I could pull on
the fan to stop it from spinning, and when I did so the game granted me a +3 bonus
to my check, giving me a revised 72% probability of retrieving the tie without failure
and possible consequences. If a white skill check fails, that option is locked but can be
re-attempted if the player allocates a skill point upon levelling up the associated skill,
or if the player completes a special action connected with the particular skill check. For
example, obtaining an ammonia ampoule and using it can enable a second attempt at
a white Endurance skill check when approaching the corpse of a hanged man later in
the game. The player may “level up” when sufficient experience points are gained from
exploration or completing tasks.

Expressive input in Disco Elysium is also intertwined with branching dialogue
choices and their associated skill checks. After getting dressed and exiting my hotel
room, I encountered a beautiful blonde, Klassje, having a cigarette break in the corri-
dor. I initiated a dialogue with Klassje, and she insisted I was a police officer. At this
point, the game presented me with three choices, two of which demonstrated my uncer-
tainty about who I was, and the last choice offering me the opportunity to assert myself
authoritatively as a police officer (“Goddamn right I’m a policeman”), which I chose.

Subsequently, I was given the dialogue option of telling Klassje that I wanted her
“physically”. The subsequent red skill check of challenging difficulty for the Suggestion
skill had a+1 bonus due tomy previous authoritative dialogue choice. The red checkwas
particularly pertinent as it could only be attempted once without any retries, rendering
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it “irreversible”, so the stakes for success were higher. Since my Suggestion skill level
was quite high at 5, I had a 72% chance of charming Klassje with the +1 bonus. Here
I realized that my expressive input could also be considered to include my dialogue
choices, since my probability of charming Klassje would have been lower had I not
asserted myself authoritatively as a policeman.

In Day 3 of my Disco Elysium playthrough, I encountered a conditional algorithm
during map exploration. The game interface presented a red bubble when I was walking
near the church in West Revachol with a seagull flying overhead. A dialogue with the
Endurance skill ensued, and Endurance reminded me of the seagull, whose story was
one of “endurance” and “adaptation”. I was presented with four dialogue options and
chose “Whatever it takes to survive. I AM THE SEAGULL!” to align myself with the
physical part of my persona. I was rewarded with a bonus of one health and one morale
point. However, just a minute previous to the event, I had taken meds to restore 2 health
and morale points each. I did not want to waste my meds, so I reloaded the game to
maximize the benefits of my correct dialogue choice. However, when I reloaded the
game, the red bubble did not appear. I later discovered that my lowered health affected a
hidden conditional Endurance skill check that was occurring in the game’s processing.
There was an interplay between my expressive input decisions (choosing a fully fit
and healed character) and the narrative logics of the game (the fact that the number of
health points influenced conditional skill checks was hidden from the player, and only
expressed with perhaps a minimum number of health points and endurance). In this way,
the game presented unique narratives to me based on my expressive input. I term such
an event an “automatic environmental skill check”, since it only occurs via exploration
in the game’s environment. I also noted that had the situation been more “irreversible”
(e.g. if I had saved my game a long time ago, making it hard to return to the save point),
I would probably not have reloaded the game and I would have been frustrated instead
from my selection of the “I AM THE SEAGULL!” dialogue option.

I also discovered that the persona I was forming via expressive input was preventing
me from accessing certain routes in the game, and instead was directing me towards
particular narratives. When I was attempting to reach Evrart Claire, the Union leader
who was responsible for the strikes in Revachol and connected with the union members
behind the lynching, the path to his office was blocked by Measurehead, a rascist goon
in the service of the Union. After I finished listening to Measurehead talk about his
“advanced race theory”, I had the option of attempting to bypass Measurehead by either
subscribing to his “advanced race theory” via a Conceptualization white skill check
with medium difficulty, or by a Physical Instrument white skill check with formidable
difficulty. The Physical Instrument skill is a reflection of the PC’s physical prowess.

There was also an automatic dialogue skill check of medium difficulty for Half Light
(the skill related to letting your body take control and threaten others), who suggested
that I should rip into Measurehead with a punch and catch him off guard. Right after, an
automatic dialogue skill check of easy difficulty occurred for Suggestion, who reminded
me that I was a sensitive person, and that I should communicate (instead of using vio-
lence). The probability of successfully knocking out Measurehead was low at 28% with
formidable difficulty, while that of Conceptualization was higher. In fact, there was a −
1 penalty to the Physical Instrument roll since Suggestion is against the idea. Overall, I
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felt it would have been easier to choose the Conceptualization option and subscribe to
Measurehead’s theory. Here, my selected skillsets were almost dictating my choices at
a crucial story situation, and my sense of player agency felt directed.

5.3 Dramatic Narrative Units in Disco Elysium

From the above discussion, it is clear that the actions Iwas taking in the formof expressive
input were impacting the narrative, and to make sense of this I needed to pay attention
to both the narrative logics and the resulting narrative units. It is now worth considering
whether, and in what way, these narrative units can be considered dramatic.

Katharsis (Emotion). After the initial conversation with Klassje, where she rejected
me and went off into her room, I attempted to open her door, which was locked. I then
attempted to knock but there was no answer. An automatic dialogue skill check at easy
difficulty was conducted by Inland Empire, and “a tremendous loneliness comes over
you. Everybody in the world is doing something without you.” Four dialogue options
appeared, all reflecting the PC’s sense of loneliness and despair: “I’m so alone”, “Why are
you doing this? Don’t do this to me…”, “Beauty, don’t abandon me in all this ugliness!”,
and “Swallow the emotion.” I felt Katharsis (Aristotle’s dramatic device which functions
to maximize the pleasurable experience of emotion) in the form of a sense of pity for
the PC at this point, since he was rejected and ignored by Klassje. I might not have
encountered this dramatic narrative unit had I allocated my skill points differently.

An automatic dialogue skill check at medium difficulty then resulted in Half Light’s
advice that “you should punch a fucking hole in it [the door].” My expressive input
decision resulted in a Kathartic moment of anger, since I wanted to punch a “fucking
hole” in the door. The immediate follow-up dialogue choices were also representative of
Katharsis, since I had the options of shouting “Fucking whore!”, punching the door, or
suppressing the urge. These were all narrative units associated with Katharsis and result-
ing from the aggressive and vengeful persona I had created. Because Half Light’s skill
check was of medium difficulty, I noted that Half Light’s advice was a less encountered
event and was likely associated with my expressive decisions.

Peripeteia (Reversal of Fortune), Anagnorisis (Discovery or Recognition). While
playing Disco Elysium, I experienced more dramatic tension around white checks or
red checks as they potentially resulted in elation or relief (in the case of success from
the probability roll) and disappointment or even anger (in the case of failure from the
probability roll). White checks can be a source of dramatic tension when there is a low
probability of success, since levelling up a low skill doesn’t guarantee a significantly
higher chance of success in subsequent checks. Often, in the case of the red check, I
was more accepting of a failed outcome if there was a low probability, since it was
irreversible. One might argue that the red check would have higher tension since it was
irreversible, but white checks were tense too, since upon a level-up you could invest the
point in any of the equally relevant 23 skills. Thus, the results from the white and red
skill checks were also dramatic narrative units, since the probability of success or failure
depended on my expressive input.

When I got down to investigating the lynched man, I found him hanging on a tree
at the back of the hotel where I was staying. The perpetrators’ tracks appeared in the
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hardened mud in front of the tree, and there was an option to make a white Visual
Calculus check to assess the number and type of perpetrators via their footprints. I had a
lowVisual Calculus skill of 1 due to my low Intellect primary ability, and the probability
of success was only 17%. However, I unexpectedly lucked out, and was able to analyze
the tracks. Since I succeeded despite a low probability of success, I naturally felt the
follow-up narrative unit was dramatic since it evoked Karthasis, Peripeteia (reversal
of fortune) and Anagnorisis (discovery or recognition). Karthasis and Peripeteia was
evoked first as I felt elated having “lucked out”, and Anagnorisis was evoked next from
the narrative information I gained from the discovery of new clues in the case. However,
if I had high Visual Calculus and a high probability of success, I would have interpreted
the follow-up narrative unit(s) as that of Anagnorisis only, since I would have expected
success from the probability roll. This demonstrates how the combination of expressive
input (my choice of the PC’s abilities) and the narrative logics (the various ability checks)
led the resulting narrative units to be perceived as dramatic.

6 Case Study: Her Story

In Her Story, there does not seem to be an embodied playable character at the start of
the game; the player directly investigates the murder of Hannah’s husband by searching
the police database for short clips of the principal suspect’s (Hannah’s) video interviews
with an off-screen detective interviewer. Hannah’s interviews are transcribed, and the
player takes note of key words relevant to the investigation. The player undergoes an
iterative process of inputting these words into a search database to pull out relevant
videos in order to find new leads to continue the investigation.

6.1 Expressive Input in Her Story

In Her Story, I was presented with a 90 s style Windows interface, and a search window
with the opening search term “murder” already entered. Clicking on the search button
opened up four initial videos. Unwatched videos had a yellow eye icon at the top left
corner of their thumbnails. I could tag the videos with a description to help me remember
what the video was about, and also add what I deemed to be the more important videos
to my database session by clicking on “Add to Session”.

I engaged in expressive input in Her Story via a combination of logical, creative
and organizational approaches to solve the case. In playing the game, I was inclined
to develop a notetaking approach that was unique to me. I decided to do this because
I found the in-game tagging function difficult to access and the in-game organization
tools inadequate. Since the videos are transcribed, I initially made a mental note of key
words of Hannah’s interview, but as the plot became more complicated, I created an
Excel sheet for the videos to track my investigative journey. I used column headings
such as “description”, “notes”, “clothes” (used to note the clothes that Eve or Hannah
wore during the video, “person” (when I felt I was sure the character in the interviewwas
Eve or Hannah”), and “keyword” (for the keyword I used to search for this particular
video). I even created a date/time column for the video so I could have information on
when exactly the interview took place. In all, I created a total of 230 rows of notes.
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In the process of recording, questioning and analyzing clues from the game story
in an iterative fashion, I also tried to address story gaps previously unclear to me in
earlier rows of the spreadsheet. For example, after watching a video interview, I noted
in row 26 of my notes (around 10% of my playthrough): “Curious about the tattoo -
when Hannah wore a short blue T-shirt, she had a tattoo. According to the sleeve length,
Hannah’s tattoo should be visible in this video, but it is not. Therefore, they may be two
different people.” After hypothesizing that there were two interviewees in the videos,
one of whom is Hannah and the other Eve, and that they were twins, I began to question
which of the interviewees in each video was Hannah or Eve. In most of the interviews,
the tattoo was not visible, so it was difficult to ascertain their identity.

I noted that expressive input in Her Story included the order in which I selected the
videos based on key words that I deemed important, as well as the tagging of clips and
the adding of clips via the “Add to Session” function. I had given up tagging using the
game’s tagging function about halfway into the game, because I had already typed down
the key word that led me to each video in my spreadsheet. I considered my Excel sheet
as part of my expressive input as it replaced the tagging and “Add to Session” function
in the game interface. As I played the game, I also tended to systematically watch all
the available video entries presented by the search before accessing videos with other
key words. I felt that the order in which I accessed the videos was an important part of
my expressive input. After watching each video entry, I could track the percentage of
videos I had uncovered from the entire database via the database checker application in
the desktop interface of the game. By the time I activated the game’s end sequence, I
had watched approximately 70% of the videos.

I felt that my biggest contribution in terms of expressive input was creating “My
Story” out of “Her Story”. My deductions and hypotheses as to what transpired were
unique to me based on my analysis of the clues I watched and the order in which I
watched them, which could have been different for another player.

6.2 Narrative Logics in Her Story

Since my investigation of Simon’s murder was restricted by the fact that I could only
access the first five videos in each search, I felt manipulated by the game’s narrative
logics which, in my view, had an aspect of ludonarrative dissonance [15], as a proper
police database in the police station would not restrict your search query to five videos.

After fulfilling the game’s end-game condition, I scrolled through my query history
and noted that 21 queries had more than 5 entries. Of these, key words such as “Simon”
(61 occurrences), “Hannah” (19 occurrences), “baby” (17 occurrences), and “pregnant”
(10 occurrences), seemed to suggest videos that could provide information pertinent to
the solution. I was presented with a realistic search engine and realistic-looking video
interviews of themurder suspect(s), but the results ofmy expressive input, reflected in the
search results, were restricted. After further reflection, I realized that this was probably
necessary to prevent me from obtaining too many crucial clues and to prevent me from
obtaining the most critical piece of information – why Hannah and Eve collaborated to
lie to the police. I had obtained details of Simon’s murder almost at the beginning of the
playthrough, and I felt that the other key clues of the investigation included the discovery
that there were two interviewees in the videos, that theywere twins, that Hannah fumbled
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in one of the video interviews and mentioned Eve, and that both of them were probably
pregnant with Simon’s children.

I rationalized that restricting the search results to five videos kept certain aspects
of the story open and ambiguous. In my playthrough, I had not figured out a way to
invalidate Hannah’s alibi that she was in Glasgow during Simon’s murder, even though
it was apparent to me that Hannah and Eve had agreed to collaborate to create an alibi for
Hannah. Additionally, there were moments in the videos where both Eve and Hannah
expressed signs of pregnancy or admitted they were pregnant. But since there seemed
to be only one child in the game (the player character, as I later discovered), I figured
that I had missed out a piece of information which could confirm my conclusion.

6.3 Dramatic Narrative Units in Her Story

In Her Story, my expressive input can be seen as the use of the Excel sheet which led
to the order and choice of search terms. The narrative units are represented via the short
video clips, which are accessed by typing in the search term(s). I now explain how the
expressive input and narrative logics worked to make these narrative units feel dramatic.

Karthasis (Emotion). About 30% into my playthrough, I had learnt enough about Eve’s
tragic story to empathize with her. She had been stolen from her real parents by the
midwife, and when Hannah and Eve were reunited, I felt a sense of elation as they
seemed to find sisterly love and comfort in each other’s company, even though it was
a relationship they kept hidden from the world. When Hannah got married due to her
pregnancy and there was no way Eve could follow Hannah, Eve began to descend into
a lifestyle where she was trying to find love and an identity similar to what Hannah was
experiencing. I felt a sense of sadness when Eve candidly described how she felt she
didn’t exist and was trying to get pregnant with strangers in order to find a piece of that
connection she had with Hannah. She had to stop as one of the men she had sex with
gave her an STD. As the previous video clips had portrayed Eve’s harsh, vagrant life,
which was only fulfilled by her relationship with Hannah, I pitied her and felt devastated
by her self-destructive actions. The order in which I encountered these videos, as a result
of my expressive input, contributed to a large extent to the dramatic impact.

Anagnorisis (Discovery or Recognition). In most of the video clips, Hannah had been
wearing a long-sleeved blouse or outfit, but upon watching more clips, I observed that
she had a tattoo on her left arm when she was wearing a bright blue T-shirt. When I
compared this to another video of her wearing a floral dress recorded slightly earlier, I
realized it was very unlikely they were the same person, since a new tattoo would still
be healing, and Hannah would have protected her skin. The other possibility was that it
was a fake tattoo, but I recalled a video which implied the interviewee was born at the
same time as Hannah, but that the midwife had told Hannah’s mom that the interviewee
was dead when she was a baby. I had forgotten this story until I saw the tattoos, inciting
Anagnorisis since I had discovered an important piece of narrative information.

Peripeteia (Reversal of Fortune). After analyzing the video interviews, I identified and
noted which sister was being interviewed in each video. I empathized more with Eve



200 K. Tan and A. Mitchell

than with Hannah, since Hannah abandoned Eve for Simon. Eve was also the one who
was setting up all the opportunities with boys for her sister, but Hannah broke the rules
the sisters hadmade by selfishly wanting Simon for herself and eventually getting herself
pregnant. While Hannah was eventually married and being taken care of by her husband,
Evewas still living in their parents’ atticwith no support, and eventually had tomake ends
meet as a singer in a bar. Simon met Eve in the bar and started fancying her, eventually
asking her out. Eve felt that Simon was romantic, and this was the first time in her
interviews in which a man seemed to treat her the way she wanted to be. I experienced
Peripeteia as Eve’s fortunes were finally reversed and something good had happened to
her for the first time since the sisters lived together in their parents’ attic.

7 Discussion

The case studies presented above suggest that expressive input, combined with narrative
logics, can set up a situation where the player perceives these narrative units as dramatic,
using Aristotelian dramatic devices such as Katharsis (emotional experience), Peripeteia
(reversal) and Anagnorisis (discovery). A “satisfying traversal” is thus achieved within
the context of Aristotelian drama in the playable system. For example, inDisco Elysium,
the player understands that their expressive input could be consistently rewarded with a
dramatic experience from the game’s automatic, white and red skill checks.

Reed postulates that playable systems with “easily enumerable inputs and little sup-
port for surprising, discovered actions” do not have expressive input. He cites “choose
your own adventure” games which use branching narratives as examples [5]. However,
the observations in these case studies suggest otherwise; authorial intent can perhaps be
achieved in branching narratives using expressive input combined with narrative logics.
For example, in my conversation with Klassje, I wanted to create a character with a
strong yet sensitive persona. In my branching dialogue with Klassje, I was rewarded
with a +1 bonus when potentially rolling a Suggestion red skill check, since I had pre-
viously chosen an authoritative dialogue option. Additionally, since my character had
a high Suggestion skill, I had a high probability of succeeding the check and obtaining
access to branching dialogue consistent with the persona I wanted to form.

A playable system has expressive input if the user can express their distinctive inten-
tions through it [5]. This study suggests that playable systems can encourage out-of-game
expressive input if equivalent in-game tools are perceived by the player to be inadequate.
In the case of Her Story, the game interface provides in-game organizational tools to
tag and save interview videos as the player attempts to chronologize and make sense
of the numerous videos they view. However, the tags were perceived to be difficult to
access and the clues required more detailed organization. Thus, I supplemented in-game
tools with out-of-game tools such as spreadsheets to express myself more distinctly by
achieving the best results. Out-of-game notetaking as a way of organizing clues and
determining environmental orientation was also used by players of 80s fantasy game-
books such as The Warlock of Firetop Mountain [16]. In Her Story, differing expressive
input can influence the player’s perception of the chronology and interpretation of the
story and its characters. For example, if I had not seen Eve’s videos which depicted her
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abandonment and emotional pain, I might not have pitied her. In fact, I might have seen
her initially as a villain who impeded Hannah’s happiness.

Dramatic Storygames. Findings suggest the importance of using dramatic narrative
units with narrative logics to produce “dramatic narrative logics”. Doing somay enhance
the player’s sense of ownership of the story, as the playable system processes these
intentions and provides constant dramatic feedback in the form of dramatic narrative
units. This further engages the player with the story since they recognize their expressive
input produces dramatic outcomes.

InDisco Elysium, the four different ways expressive decisions from the player’s skill
point allocations can result in dramatic narrative units are: (i) an automatic dialogue
skill check, (ii) an automatic environment skill check, (iii) a white skill check, and (iv)
a red skill check. It is observed that the results from white and red skill checks can be
dramatic narrative units themselves, since both Karthasis and Peripeteia can result from
these checks e.g. the player’s elation at passing a low probability skill check.

In Her Story, the player’s expressive input comes from the selection of word queries
and interview videos, which creates a pathway through which the player uncovers the
story, as well as the out-of-game organization of clues. The player’s sense of ownership
is thus a result of an integrated system between dramatic narrative units, the playable
system and the narrative logics.

8 Conclusion

This study proposes a definition of the “dramatic storygame” which integrates Aris-
totelian dramatic devices into the narrative logics of the playable system. This suggests
that “dramatic narrative logics” are achieved when there is connectedness between (i)
a playable system that allows expressive input, (ii) the processing of expressive input
by narrative logics, and (iii) the resulting dramatic narrative units. For such storygames,
this study proposes that they be considered “dramatic storygames”.

Future work can involve deeper exploration of the factors influencing dramatic nar-
rative logics, in particular how dramatic narrative logics influence and are influenced by
agency.Murray believes the reader enjoys repeating the story from different perspectives
[17–19], but agency may not necessarily be increased during replay from the perspective
of a dramatic storygame. Douglas postulates that readers reread hypertext fiction not to
experience variation but to seek closure [20]. In addition, an intense dramatic storygame
which ismore “irreversible” [21] can potentially encourage closure. These issues suggest
that exploring the ways in which storygames can be considered “dramatic” can provide
deeper insights into how players experience storygames.
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Abstract. Game retellings are when a player tells of the significant moments
arising from their experiences of a game. It has been suggested that retellings
are a marker of a game’s success, insofar as they are evidence that the game
has produced something worth telling to others. This paper argues that a subset
of retellings take a critical stance towards their ‘own’ game, surfacing failures
and breakdowns and rendering them the objects of shared public scrutiny. These
are self-reflexively critical retellings, and they present an underutilized tool for
scholars and designers of interactive narrative.
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Self-reflexivity

1 Introduction

Game retellings are when a player crafts a narrative or anecdote about their experiences
of playing a video game. Such retellings can take a variety of shapes: from describing
a moment from a game in a passing conversation, to sharing a humorous anecdote on
Reddit [1, 2], to inventing details of quotidian lifewithin your galactic empire [3]; players
might even create news-style reports on a game’s events [4], or end up crafting a narrative
so compelling that it solicits critical commentary on the retelling itself [5, 6].

It is clear that, for both designers and academics, retellings present a unique opportu-
nity. Retellings offer a glimpse into the experiences of the audience of games. Moreover,
retellings provide this opportunity “in the wild,” [3] thereby allowing theorists to app-
roach what makes a good interactive narrative without preemptively importing theory
and nonnative assumptions about the phenomenon.

Increasingly, the importance of retellings is being recognized. Mirjam Eladhari
describes the retelling as a fourth textual layer [6], bringing it inside the framework
of story construction itself. In a different vein but with a similar result, James Ryan’s
curatorial approach implies that anything that truly qualifies as emergent narrative is
also a kind of retelling, since it is a result of an interactor’s (or a system’s own) act of
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curation [8]; for Ryan, all emergent narratives have therefore been ‘retold’ even if only
on the level of a digital event log or to the authors themselves.1

Given their similar stance towards the importance of retellings, we should not be
surprised to see that a similar claim is made by both Ryan and Eladhari regarding
the relationship between retellings and the interactive narrative system’s2 quality. In
Eladhari’s words, the very existence of retellings implies that a game “has provided an
experience that is significant or meaningful enough that it is worth telling someone else
about” [6]. The system provides a meaningful experience, and the evidence is in the
telling.

Eladhari goes further than Ryan on this point, arguing that—since retellings track
narrative system quality— they could be useful as instruments of critique. By ‘critique’
here Eladhari means that retellings present a tool for assessing the depth, artistic qual-
ity, and originality of a narrative system. ‘Critique’ here implies analysis as well as
assessment, and Eladhari calls for both a “blunt” [6] quantitative approach to retellings
(‘more retellings’ being equated with ‘better narrative system’), as well as a closer,
detail-oriented analysis; while she does not expand much on what she means with the
latter, similar work has since been started by Kreminski et al. [3].

I agreewithEladhari that retellings are a valuable resource for critique, but here—and
as away of following throughwith her call for a deeper analysis—Iwant to drive awedge
between narrative system success and the bare existence of retellings. In this paper, I
make the case that a significant subset of retellings are themselves already critical of the
narrative systems out of which they arise. These critical retellings focus on bizarre and
uncanny outcomes of a narrative system; they mock, satirize, and ironically approach
the machinations of their ‘own’ system. Sometimes, critical retellings actually lay bare
the failures of their narrative system, taking its more bizarre outcomes as the object for
satire and lifting these up for public display and shared scrutiny. My argument here will
proceed stepwise through two sections:

1. In the first section, I present an account of critical retellings, describing them as
anecdote-style game retellings that both refer to their own narrative systems reflex-
ively and do so with a critical, ironic edge. Using two anecdotes from the game
Rimworld, I argue that these examples work to ironically satirize and critique the
results and mechanics of the game itself.

2. In the second section, I present a plausible alternative reading to my notion of critical
retellings. Namely, I present the idea that the raw, uncanny, glitchy, art brut-like
qualities of the outcomes of narrative systems are simply part of what it means for

1 James Ryan identifies a failing of previous accounts of emergent narrative: previous thinking
about the form assumed that the raw outputs of systems were themselves already narratives, with
curation being relegated to an incidental term or ignored entirely. For Ryan, emergent narratives
do not arise from systems alone, but rather in the meeting between systems and curators— be
they AI or human, player or non-participating. For this reason, it seems fair to say that a retelling
is a subset of what he means by curationist emergent narrative: retelling is curation with an
additional, public-facing narrative layer.

2 Here I borrow Eladhari’s term (interactive narrative system) [6]. My main concern and body of
evidence will however focus on games in particular. Games are ‘popularized’ communal objects
that create the communities within which critical retellings circulate.
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them to be ‘well-made,’ and that we cannot describe the retellings of these outcomes
as properly critical. Against this idea, I argue that such retellings arise from the
contribution of reteller reflexivity, which is all but anathema to the aesthetics of art
brut.
In the end, I describe the critical retelling as a kind of immanent critique that is both
compelling as a retelling and (simultaneously) self-reflexive analysis of a computa-
tional narrative system. These texts show how the less-than-desirable outcomes of a
narrative system can be meaningfully and pleasurably redeemed through retellings
themselves. I suggest further that scholars seeking to use retellings as an instrument
of critique would do well to attend to the self-reflexive critiques and assessments
alreadymade public through retellings themselves, rather than taking those retellings
to be merely a product of narrative systems.

2 An Account of the Critical in Retellings: Two Examples
from Rimworld

Eladhari claims that retellings can act as an “instrument of critique” for interactive
narrative systems [6]. By this she means both that the existence and quantity of retellings
allow scholars and designers to assess whether a narrative system is ‘well-made’ or
‘good,’ and that retellings provide us with a dataset for deeper analyses. While Eladhari
admits that there is a great deal of room for nuance here, the general claim is that
retellings correlate with narrative system success. Against this, I want to contend here
that there exists a subset of retellings that do not directly track the success of a narrative
system insofar as they themselves are already engaged in the assessment and analysis of
the narrative system out of which they arise. I call these critical retellings, and they are
both retellings and a means of rendering a narrative system the object of shared public
scrutiny. To explain what I have in mind here, I want to first look at two retellings from
the colony building game Rimworld.

The first retelling I have in mind is told from the perspective of a prisoner of the
player’s colony [1].With embellished dialogue, the reteller writes about how the prisoner
is accosted by the player’s “heavily-armoured interrogator”:

“You came into our town. Our peaceful fucking town. You—I had a wife. A wife
and a kid. I had to watch them get turned into fucking mince-meat right infront
[sic] of my eyes. I had to listen to their screams”

Despite this diatribe and the horrible events that preceded them, it is eventually
revealed that the interrogator—the onewho lost their entire family in the raid—is actually
trying to recruit this prisoner to join their colony. The tone of the text is humorous,
ironic, and in the end exhibits a degree of bathos. It laconically states, “Another failed
recruitment attempt.”

The second Rimworld retelling is told from the player’s perspective and relates an
anecdote involving a couple who visits the player’s frigid polar colony [2]. While these
guests arrive seeking rest and relaxation, both quickly succumb to hypothermia. A week
later, the daughter of the two initial visitors as well as her husband arrive (“for some Rest
& Relaxation,” the reteller clarifies), and their stay results in a similar series of events.
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The daughter of the initial pair is named Fanya, and the author writes that, after her own
husband has died of hypothermia,

“Fanya was in a similar situation to that of her mother. She was nearly dead from
hypothermia and over 10 of her body parts had fallen off due to hypothermia,
including her jaw and one ear. When she warmed up, I told her to leave. When
she reached the edge of the map, I got a reputation bonus because Fanya exited
healthy. ‘… Healthy’”

Again, we have a setup followed by humorous, ironic, and bathos-inflected ending.
The title reads, “Honey. For this year’s holiday, I want to go to that Ice Sheet colony
where mum and dad died of hypothermia last week.”

Both stories here are self-reflexively dealing with the mechanics of Rimworld’s sys-
tems. The first story explicitly points to the prisoner recruitment mechanic in Rimworld,
and anyone familiar with the game would know what the story is referring to; the second
anecdote is related to Rimworld’s system for having visitors and—more broadly—the
storyteller system [9] in the game that tries to meaningfully set up events. One of the
ways the storyteller operates is to introduce characters who have existing relationships.
Rimworld’s creator, Tynan Sylvester, has stated in an interview that,

“We supply these labels, like say this is a person’s sister, and suddenly everything
has this new meaning […] It’s pretty darn simple, just a matrix of numbers and
labels, but they’re so close to what we spend all our time thinking and telling
stories about. A tonne of neuro-circuitry is just about finding connections in human
relationships, and if you can spark that in the game, then people’s brains just take
over. There’s this giant computer sitting there, trying to find connections and causal
relationships and emotional inferences. You just have to get that motor running
and all you need are a few simple labels, no more complicated than a children’s
book.” [10]

While Rimworld’s planets are large, the world ends up feeling rather intimate: it is
full of family members, friends, lovers and enemies. The second retelling’s reference to
the game’s (as it were) intimate labeling system, much like the reference to the prisoner
recruitment system, would be quite familiar to players of Rimworld.

Both of these retellings, in other words, deal explicitly and self-reflexively with the
game’s systems, and both of themwink to a knowing audience. But they don’t stop there:
I contend that these retellings analyze and assess the outcomes of the narrative system
in which they take place. They provide commentary on the game and its systems.

What is the content of this commentary? In the first story, players of Rimworld will
recognize the ability to recruit prisoners as colonists— even when the prisoners have
attacked, raided, and murdered members of the colony quite recently. In fact, dragging
incapacitated raiders to prison and ordering colonists to chat endlessly with them is one
of the best ways of getting recruits. But this first retelling analyzes this recruitment sys-
tem’s blind spots, exploring how it quite often leads to strange and immersion-breaking
results—as when a colony member that has been significantly, personally harmed will
obediently work to recruit those who harmed them. Similarly, in the second story, we
again see a bizarre outcome of the game’s systems (visitation and the intimate labelling
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of the storyteller). Again, this second retelling analyses how this system can lead to
immersion-breaking results, as when a visitor ignores the grisly personal history of a
given locale.

Both retellings lack emotional consistency or verisimilitude, and (crucially) the sar-
donic humour of the retelling comes to trade on precisely this. These retellings amplify
the flaws in these systems for the sake of a pleasurable, tellable retelling: they lay
out moments where these systems have produced bizarre, emotionally unbelievable,
uncanny, and immersion-breaking situations. But instead of merely becoming frustrated
with the systems, the players have taken to retelling as a way of publicly critiquing the
narrative system through irony3 and satire, winking at their audience who would have
similar experiences with Rimworld: they have become critical retellers.

I read critical retellings as a kind of immanent critique, a way for authors to both
present to their communities a compelling retelling and (simultaneously) publicly ana-
lyze, scrutinize—and even explicitly criticize the failings of—the narrative system that
gave rise to it. Furthermore, at least in their most extreme cases (such as the two I
describe above), critical retellings do not track narrative system quality. Instead, the
stance of these retellings towards their respective narrative system is critical of that sys-
tem, and this means that they can be compelling despite—even because of—their less
than ‘well-made’ or ‘good’ story material.

Two caveats here before I move on: first, I am admittedly, dealing with anecdotes in
these examples, and there are likely to be differences between these and story-length,
narrative-focused or character-focused retellings. This should come as no surprise, since
by their very definition critical retellings would tend to arise when a game has produced
an output that would be more difficult to narrativize in a lengthy manner. Second, I
am assuming that the readers of these retellings will have some direct experience with
the game Rimworld, since both retellings are taking these common game mechanics
(recruitment, visitation) explicitly as an object of reference.

These two limits are a site for further study. For now, suffice it to say that even a
brief glance at the communities around Rimworld and other narrative-oriented colony-
building games such asDwarf Fortress [12]will make it clear that such humorous, ironic,
and self-reflexive anecdotes are far from rare.4 The question is how we read them, and
the subsequent importance that is placed upon them.

3 Alternative Readings: Ryan’s Computational Art Brut

Having a taciturn colonist obediently work to recruit a prisoner who just murdered
their entire family, or having someone arrive for ‘holiday’ in the same unforgiving

3 Part of why I see these retellings as explicitly critical is their use of irony. Irony, according
to Linda Hutcheon, always has an ’edge’ [11]: it’s critical of something, and quite often the
straight discourse that forms one half of its double-speak. Here the ’straight’ discourse just is
the narrative system.

4 To list just two examples: the Dwarf Fortress retelling ‘One Stands Alone’ involves a character
referencing the game’s plummeting frame-rate [16], and the famous retelling ‘Oilfurnace’ ends
with a bizarre, fourth wall breaking moment that references the Dwarf Fortress community
mantra— losing is fun [14].
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biome in which their parents have just died due to environmental conditions—these
outcomes are on the verge of incoherence. But instead of simply being disappointed or
frustrated with the system, the authors transform a narrative system limitation into an
ironic, satirical success at the level of the retelling: the humour of these retellings trades
on the bizarreness, the uncanny qualities, and the immersion-breaking character of the
content which comes to be retold.

Nevertheless, there is an alternate reading of the above Rimworld anecdotes. More
in line with Eladhari and Ryan’s point that a retelling shows that a narrative system
is well-made or has produced a ‘good’ outcome, one might argue that the two above
anecdotes from Rimworld also fit this bill: one could claim that—as bizarre as these
outcomes are—the very oddness might actually constitute part of what it means for such
a narrative system to be successful.

James Ryan makes a similar point about the aesthetics of emergent narrative. He
claims that, due to the computational genesis of emergent narratives, there are similarities
between them and art brut (‘outsider art’) [8]. Jean Dubuffet, the 20th century painter
who coined the French term, saw art brut as works arising from the raw expression
of an artist’s subjectivity rather than from the undermining adornments of training and
convention. He writes,

“By [art brut] we mean works executed by people free from artistic culture, in
which mimicry, unlike what happens with intellectuals, has little or no part, so
that these artists derive everything (subjects, materials, means of transposition,
rhythms, ways of writing, etc.) from their own depths and not from the clichés of
classical or fashionable art”[13, translation by author]

Similarly, for Ryan, art brut computational emergent narratives are those with “a
sense of the crude, uncanny, alien, eccentric, deranged, marginalized, pure” [8]; they are
works that that would not have been penned by a ‘normal’ human author working within
the confines of institutional art and literature [8]. This gives them a bizarre, jarring,
uncanny quality. And yet, though the works are bizarre, Ryan argues that this does not
indicate the failings of a narrative system so much as it reveals the unique potential for
pleasure afforded by the form. The raw and uncanny qualities of computational emergent
narratives just are part of their appeal.

If Ryan is right about this, we might re-read what I have called critical retellings
as narrative system successes, and then attempt to understand them along the same
lines as we would understand any other retelling. The two Rimworld stories could then
be read as the sharing of unique, if bizarre, details of interactions with a well-made
narrative system. Indeed, the richer and more complex a narrative system is, the more
significant this detail-comparing is likely to become; if the details are not only unique
but uniquely odd, this might only increase the desire to publicly surface and compare
such idiosyncrasies.

This alternative reading is plausible, but I do not believe it does justice to the Rim-
world anecdotes cited above. First, I think it is at least reasonable to say that the narrative
systems in these two Rimworld retellings have produced less than desirable outcomes.
Such outcomes present a degree of incoherence within the game’s own world, within
its own history, or in relation to some basic laws of our own; through this incoherence,
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the very seams of the simulation itself are laid bare for all to see. Accordingly, both
Rimworld stories present us with instances where, as a player, one might reasonably
expect to become disappointed or frustrated with the system’s results; likewise, both
stories present us with outcomes where, as a designer, one can imagine looking at the
narrative system’s output as something in need of a fix. We can reasonably imagine a
patch forRimworld stating something like, ‘Visitors will no longer attempt to take restful
holidays where their immediate family members have recently died horrific deaths due
to environmental conditions.’

Admittedly, this point is in no way conclusive. As stated earlier, part of the use of
retellings is that they allow us to approach computational emergent narratives in a way
that does not rely on the importation of theory. One cannot base an argument on what it
is for a narrative system’s outcome to be ‘good’ (coherent, immersive, representing our
world, etc.) since this is to presuppose precisely what is at stake.

But beyond the outcomes of the narrative system appearing (internally or externally)
incoherent or unsatisfying, I think we have another reason to read these examples as
critical retellings as opposed to just ‘successful’ art brut. It boils down to the character
of the retellings themselves, and in particular the clear self-reflexivity performed by the
retellers. Given that a primary quality of art brut is its very lack of self-reflexivity—it is
the art of prisoners, loners, the mentally ill, and other marginalized peoples, and by its
very definition it lacks the self-reflexivity involved in imitation or reference or the palette
of a shared history—then it is difficult to understand how such deeply self-reflexive
Rimworld retellings could themselves be described in these terms. Put succinctly: the
unique aesthetic of art brut arises from its somewhat naive relation to the act of creation,
which is almost the precise opposite of what is at work in the Rimworld and Dwarf
Fortress examples cited above.

A close look at the retellings themselves renders clear that theseRimworld anecdotes
are profoundly self-reflexive—a quality of retellings that has remained under-theorized
by scholars working in this area. This is why the concept of art brut or even glitch art
[8] does not do justice to this aspect of these examples of retellings as retellings. To
be fair to James Ryan, he is describing the aesthetics of the narrative system’s output
(and perhaps muddying the waters by relying on a retelling5 in order to do so), while I
am following Eladhari and taking retellings as a dataset to approach narrative systems
and re-interpret that aesthetic understanding. Perhaps then we can simply say that the
naive, ‘art brut’ outputs of a narrative system may—in some cases and if they are ‘brut’
enough—be taken up in a critical, self-reflexive, and ironic manner by retellers.

4 Conclusion: A Friction-Filled Partnership

Many of the above issues come down to a question of ontology, and an argument about
the interplay of complex elements and forces that come to make a retelling what it is.
Is a retelling primarily the product of a reteller, or primarily the product of a narrative
system? It should be clear that this question poses a false dichotomy. The answer in any
real instance is ‘both.’ In thewords of Kreminski et al., we have a storytelling partnership

5 Ryan’s lengthy exploration of the aesthetics of emergent narrative as such relies on a specific
retelling of the game Dwarf Fortress called ‘Oilfurnace’ [8, 14].
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[15]. This text has made the case that sometimes this storytelling partnership can involve
conflict—that friction between a system and a reteller is part ofwhat allows these systems
to support creativity—and that one manifestation of this friction is the critical retelling.
Critical retellings as described above are game retellings that:

1. tend to be shorter and more anecdotal than ‘narrative’;
2. explicitly reference and reflect on themechanics of the narrative system, or the nature

of the narrative system itself;
3. speak directly to a knowing audience that would understand these same mechanics

and their importance within the system;
4. retell with a critical edge that is performed through irony and satire;

For scholars following Eladhari and looking to use retellings to assess the depth,
artistic quality, and originality of a narrative system, the assessments already shared
by players in the form of critical retellings present an excellent starting point. I would
implore scholars to attend to thesemoments of irony, self-reflexivity, and friction between
retellers and the systems with which they partner.
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Abstract. Interaction is central to interactive narrative experiences,
but our understanding of player actions remains relatively shallow.
Recent works have widened our view of what an action might do, but
we still lack a way to identify, compare, and discover different kinds of
action that an interactive narrative’s player might perform. In this work,
we present a way to model the interaction that occurs in an interactive
narrative process, offering a common ground upon which many kinds of
action can be distinguished, including kinds that might never have been
used. We demonstrate our method on The Ice-Bound Concordance, an
interactive narrative system that offers complex actions.

1 Introduction

The capacity for a player or audience to interact is a defining feature of Inter-
active Narrative media, but the common concept of a player action remains
relatively narrow. From the perspective of interactive narrative design [4], an
action is often viewed as a player’s performance of a choice that they made,
where their choice can affect the immediate progression of their unfolding nar-
rative experience. The popularity of this view is apparent from the widespread
use of directed graphs to summarize how a narrative experience might progress,
in both literature and practice. In such a graph, each node represents a segment
of narrative content, each directed edge represents a temporal ordering between
its connected nodes, and each outgoing edge from a node represents an action
that can progress the experience forward in time toward the target node. ...but
is this all that an action might do?

Prior analyses have demonstrated that various notions of player actions have
been used as parts of successful interactive narrative systems. These include nar-
rative rewinding as discussed by Kleinman et al. [3] as well as narrative sculpting,
social navigation, generation, storywrighting, negotiation, and administration, as
discussed by Reed [9]. While these analyses offer useful examples of different
activities that players can engage in as part of a narrative experience, they do
not attempt to ground our understanding of what different kinds of action are
afforded by an interactive narrative system. We aim to do so in this work.
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Before proceeding, we must be careful to define “kind of action” – i.e., how
should one recognize that two given actions are different kinds of action, in the
way that we desire in this work? We derive our definition from the nature of
one of the player activities that Reed discovered in his work: narrative sculpt-
ing [9]. Unlike the common notion of an action being something that changes
the narrative world, narrative sculpting changes the structure of how any nar-
rative experience can progress. In other words, narrative sculpting differs from
the typical notion of a player action in that it changes a different aspect of the
interactive narrative process [4]. Following this idea, we identify different kinds of
action as those that change different aspects of an interactive narrative process.

Obtaining a grounded understanding of interactive narrative actions is impor-
tant for three reasons. First, it can offer a new conceptual tool for interactive
narrative design, empowering designers to carefully consider a variety of ways in
which they could leverage interaction in their work. Second, it can offer a useful
lens for interactive narrative analysis, allowing scholars to systematically catalog
and categorize player actions in a more structured and nuanced way. Third, an
initial grounded understanding can help researchers explore and discover new
kinds of player actions, toward improving our shared knowledge over time. Our
research challenge can thus be formulated as follows: We seek a way to model
interaction in the context of Interactive Narrative that allows us to identify,
compare, and discover different kinds of action that players might perform.

In this paper, we propose a new way to consider and understand player
actions in an interactive narrative system. Compared to prior work, our method
offers two key advantages. First, it is flexible. We have successfully reframed all
of the notions of player actions that we mentioned above using a shared set of
elements, though space limitations permit us to discuss only narrative sculpt-
ing in detail. This allows us to directly compare different kinds of actions on
a common theoretical ground. Second, it is generative. Starting from a set of
elements that model interaction in a “simple” interactive narrative system, the
designer/analyst can recursively extend the model through a structured analy-
sis. By the structure of this analysis (which we describe in Sect. 4), each new
extension reveals a unique kind of action to consider. The set of possible mod-
els is infinite, but the extension process ends when the designer/analyst decides
that no new extension is needed. As a result, exploring the set of possible models
might allow a researcher to discover kinds of action that have never before been
used. We suggest some potential candidates later on.

2 Related Work

In his recent dissertation [9], Reed explored the potential for action in the con-
text of interactive narrative design. His analysis was informed by his knowledge
and experience as an established creator of interactive narrative systems, and it
was supported by an array of theoretical work spanning interactive narrative,
narratology, and the study of both digital and analog games. Reed summarized
his findings in terms of three modes of interactive narrative that differ from the
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common traversal of directed graphs: Sculptural Fiction, Social Simulation, and
Collaborative Storygames. Sculptural Fiction gives a single player some actions
that are typically reserved for a narrative designer, as they must pick and choose
between elements of narrative content to build a directed graph (e.g., The Ice-
Bound Concordance [10]). Social Simulation asks its player to learn to navigate a
simulation of social behaviour across a cast of non-player characters (e.g., Prom
Week [6]). Finally, Reed posited that players of Collaborative Storygames (e.g.,
Dungeons & Dragons [2]) tend to spend their time on four core activities: gen-
eration (creating new narrative content), storywrighting (assembling content in
a coherent or satisfying way), negotiation (resolving conflicts between players),
and administration (interpreting and carrying out rules). As an analysis of how
players might act in interactive narratives, Reed’s work succeeds in extracting
several player activities that can help broaden our view. At the same time, it
does little to help us understand or identify different kinds of action in relation
to one another, or as part of a larger whole. We aim to remedy that in this work.

Carstensdottir [1] recently sought to model interaction in an Interactive Nar-
rative context, defining both the Progression Model and Progression Maps as
highly granular ways to represent any specific opportunity to progress through
an interactive narrative experience. This work is complementary to what we
present in this paper, as we have a different goal. While Carstensdottir sought
to enable detailed analyses of how players understand and reason about the nar-
rative world based on the observations that they perceive, we seek to enable new
perspectives on the kinds of actions that players might be given to perform.

3 Defining an Interactive Process

Our approach relies on a particular notion of an interactive process. We define
it first as a general construct and then explain it in the context of Interactive
Narrative, yielding a match with Koenitz’s definition of an interactive narrative
process [4]. An interactive process is a collection of six data elements and three
functions, as shown in Fig. 1. Data describes information and functions produce
data when given other data as input. The data and functions are as follows:

– A target object identifies the object that can be changed by interacting in
the process (e.g., a narrative world);

– a set of actors defines which players may act upon and/or observe the target
object by participating in this process;

– an initial state defines how the target object should be at the start of any
actor’s experience;

– a set of possible states defines every way in which the target object might
be (e.g., at different times in a narrative experience);

– a set of possible observations defines every observation that an actor
might receive about the target object;

– a set of possible actions defines every action that an actor might perform
to change the target object;
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Fig. 1. Left: A diagram of an interactive process. Boxes show functions and arrows
show the flow of data. Large arrows show the interactive loop. Italics show ephemeral
elements for clarity. Right: Minified versions of the diagram that appear in later figures.

– an observation function determines what each actor should observe (given
the set of possible observations) based on the target object’s current state;

– an action function determines a possible action for each actor to perform
based on the observation that each actor received (this represents the joint
effect of all of the actors, who might or might not collaborate); and

– a transition function determines how a vector of all actor actions (one from
each actor) should be used to transition the target object from its current
state to a new state (given the set of possible states).

Koenitz stated that an interactive narrative process is defined and shaped
by the actions that players perform and the opportunities that an interactive
narrative system provides [4]. He further defined an interactive narrative system
as a collection of all of the elements that can be used to produce interactive
narrative experiences (including executable code, art assets, and the computing
hardware in which they are situated) [4].

We propose that our definition of interactive process can serve well for mod-
elling the interactive narrative process that Koenitz described, as choosing the
target object to be a narrative’s world yields a model that (i) provides oppor-
tunities to players via observations of the narrative world and (ii) gives them
the ability to act to change it. We further propose that this model can also
describe any interactive narrative process that considers a player action as some-
thing that progresses between nodes in a directed graph, which we discussed in
Sect. 1. Specifically, when the target object is the story’s narrative world, each
node of the directed graph is a state of the narrative world, each outgoing edge
is a possible player action, and each incoming edge describes how the narrative
world transitions between states on the basis of a chosen action. The observation
function allows the state to change in ways that the player might not observe.

Function Execution. Each function in an interactive process must be executed,
meaning that a computer or one or more people must do some work to produce
the function’s output data. By considering execution in this flexible way, we
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ensure that we can represent interactive processes that are fully analog (e.g.,
Dungeons & Dragons [2]), fully digital (e.g., Sheldon County [11]), or combina-
tions of both. Following the tradition of Artificial Intelligence research, we use
the term agent to refer generally to an entity that can perceive some input and
act to produce some output. Thus, each function is executed by one or more
agents. For example, the action function is executed by the process’s actors,
while the transition and observation functions might be executed by a computer
(e.g., in Skyrim [5]) or by the process’s actors (e.g., in Fiasco [7]).

An Interactive Narrative Process. As an illustrative example, consider how
an interactive narrative process (i.e., an interactive process with a narrative
world as its target object) can be used to model the first Choose Your Own
Adventure novel, The Cave of Time [8]. The target object is the narrative world
of The Cave of Time, meaning the fictional place in which the story happens,
along with every object and character in it. The set of actors includes only
a single player. The initial state includes the player’s character standing just
outside a mysterious cave in a place called Snake Canyon. The set of possible
states is defined by the 86 reachable sections of the book, each of which is a
different state. Each section is reached by performing an action from the set
of possible actions, which each direct the reader to turn to a particular page
of the book. Each possible observation corresponds to the printed text (and
sometimes a drawing) that appears in each section of the book. The observation
function is executed by the player; they must manipulate the book in a way
that allows them to perceive the contents of each section (e.g., by holding it
open and upright). The player executes the action function at the end of each
(non-terminal) section by choosing one of the printed actions to perform. Finally,
the player also executes the transition function; given the current state (e.g., the
fifth section) they turn pages to reach the section given by the action’s text (e.g.,
“turn to page 46”), and thereby transition the narrative world to a new state.

Thinking generally, an interactive process is useful for modelling interaction
because it represents a way for an actor to affect change – i.e., the process’s
target object can be changed by executing its action function (subject to the
transition function). As we will see in Sect. 4, this capacity to represent acted
change is what will allow us to consider different kinds of player actions in an
interactive narrative process.

4 A Method for Modelling Interaction

We now propose a method for modelling interaction in an interactive narrative
process, toward highlighting its capacity to identify and distinguish between
different kinds of player actions.

At a high level, our method begins with a base model of an interactive nar-
rative process (specifically, an interactive process from Sect. 3 with a narrative
world as its target object) and then grows into a more complete model through
a recursive sequence of steps. Each step examines one of the elements (data or
function) of the interactive process and prompts the designer/analyst to answer
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a specific question: Should (or can) any agent change that element? If the answer
is “no”, then nothing further is done and another element of the process is exam-
ined in the next step (until no element remains unexamined). If the answer is
“yes”, then the model must grow, adding a new interactive process with a par-
ticular target object: the element for which the designer/analyst just answered
“yes”. The designer/analyst must define the elements of this new process (includ-
ing which agents execute its functions), and then for each element ask Should (or
can) any agent change that element? This is why the examination is recursive:
with each answer of “yes”, the model must grow again, creating a new interac-
tive process with its own elements to examine. The model will be complete once
every element of each of its processes have been examined, which will occur once
the designer/analyst chooses to answer “no” for every remaining, unexamined
element. The depth of detail included in each element’s definition can be chosen
to satisfy the designer/analyst’s aims.

4.1 Modelling Interaction in the Ice-Bound Concordance

We demonstrate our method by modelling player interaction in The Ice-Bound
Concordance [10]. This example is challenging because Concordance’s story con-
tains multiple layers [9] as well as an example of sculptural fiction (recall Sect. 2).
The outermost layer concerns the player’s interaction with KRIS, a computa-
tional simulacrum of long-dead author Kristopher Holmquist. Each inner layer
concerns Holmquist’s incomplete account of the story of a unique group of people,
where each group once inhabited different levels of a sinking polar research base.
The player’s task is to work with KRIS to complete each of the group’s stories.
This task is enabled via Reed’s notion of sculptural fiction, wherein the player
dynamically alters the structure of each inner story (including both themes and
occurrences) until they reach a structure that they desire.

To address Concordance’s multi-layered nature, we begin with a base model
comprised of several interactive narrative processes: one for the outer layer’s
story and one for each inner layer’s story (Fig. 2). Each process’s target object is
set to the narrative world of its associated story, while the initial states, sets of
possible states, and sets of possible observations are set based on the potential
content of each story. The set of actors contains the player for every process,
but the set of possible actions remains empty for every process except that of
the outer layer’s story. This is because the outer layer’s narrative world is the
only one upon which the player can directly act. All transition and observation
functions are executed by the computer that runs Concordance, and the action
functions are all executed by the player, though there is nothing to do in all but
the outer layer’s process. Keeping the player as an actor in the inner stories’ pro-
cesses is important because it models the player’s ability to observe (by reading)
the events of each inner story.

Having defined a base model for Concordance, we can now recursively exam-
ine its elements to (potentially) grow the model, asking whether or not each of
them can be changed by any agent. The answer is “no” except for the transition
function of each inner story’s process. The answers for these elements are “yes”
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Fig. 2. Our complete model of The Ice-Bound Concordance [10]. See Fig. 1 for details.

because of the work that sculptural fiction entails – the player must be able to
alter the structure of how a narrative experience can unfold, and this structure is
precisely what each process’s transition function represents. For each inner story
process, the effect on the model is thus as follows. The model grows by the addi-
tion of one new interactive process whose target object is the transition function
of the inner story’s process. The remaining elements of each such process are
defined by Concordance’s designers, and together they describe every possible
story structure, how the player can observe and edit that structure, and what
rules exist to shape how the editing proceeds (via the new process’s transition
function). To finish the analysis, we complete the recursive step, asking whether
each of the elements in the newly created processes can be changed by the player.
As every answer is “no”, the examination ends and the model is complete.

The result is a model with 2n+1 interactive processes, where n is the number
of inner stories that Concordance contains: one for the outer layer story, and two
for each inner layer story (one that allows the player to observe the story, and
another that allows the player to modify that story’s structure; Fig. 2). This
model confirms that Reed’s notion of narrative sculpting is indeed a different
kind of action from traversing an edge in a directed graph to affect a narrative
world; instead of affecting the state of a narrative world, narrative sculpting
affects the transition function that governs how a narrative world can proceed.

4.2 Limitations of the Method

Two of the notions of player actions that we noted in Sect. 1 posed a challenge
for our model: narrative rewinding and social navigation.

Narrative Rewinding. As discussed by Kleinman et al. [3], narrative rewinding
allows a player to revisit parts of the narrative world as though they were trav-
elling back in time, providing opportunities to alter prior decisions and choose
different actions. As Kleinman et al. show in their work, being able to rewind
is different from the typical way that player actions traverse a directed graph.
Typical traversals involve starting at one node and then visiting nodes that are
progressively further (more nodes away) from the starting point. Meanwhile,
directed graphs that allow rewinding must also contain edges that allow traver-
sals that progress to nodes that are closer to the starting point.

In terms of our modelling method, narrative rewinding can be found in the
base interactive narrative process that targets a narrative’s world: by choosing
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particular actions via the action function, a player can cause the state of the
world to change in a way that revisits a previously visited state. Although we can
successfully identify narrative rewinding as an activity within one of our models,
there are no two models that can distinguish between processes that allow or do
not allow the narrative to be rewound. This highlights that our stated notion
of what distinguishes between different “kinds of action” is only one of perhaps
several dimensions along which actions can be usefully distinguished.

Social Navigation. Reed identified Social Games as a mode of interactive nar-
rative that is distinct from navigating a directed graph to change a narrative
world [9]. We refer to this notion of an action as social navigation, as the player
must understand, reason about, and manipulate a simulated web of social rela-
tionships between a cast of non-player characters (NPCs; e.g., in Prom Week [6]).
When we use our method to model interaction in a Social Game, the result is
a model with two interactive processes: the base process targeting the narrative
world, and a second process targeting the action function of the narrative world.
This second process is created because each of the NPCs is an AI agent that can
modify its own behaviour by changing the base process’s action function. While
the player of a Social Game generally cannot directly influence the behaviour of
any NPC, they can indirectly influence such behaviours by acting in the narrative
world. Our current modelling method does not distinguish between “changing
the narrative world” and “changing the narrative world to affect how another
actor changes the action function” as different kinds of action, but we hope to
explore this as part of our future work.

5 Discussion and Future Work

In this work, we presented and demonstrated a new way to model how players
can interact in an Interactive Narrative context. Contrary to prior work, our
method can distinguish between various kinds of action on the basis of which
aspects of an interactive narrative process they are able to change. This notion
of how actions can differ represents a significant generalization from prior work,
as it unifies several known kinds of action under a common representation and
further supports the discovery of new kinds of action through the method we
described. To imagine some of kinds of action that are potentially new, consider a
connected set of three interactive processes: one is the base interactive narrative
process, the second process targets an element of the first process, and the third
process targets an element of the second process. With nine potential targets to
choose from in each of the first and second processes, this leads to 81+9+1 = 91
different kinds of action that such a model could allow. For example, a sneaky
Dungeons & Dragons [2] player might creatively edit the Game Master’s rule
book before a game begins, thereby changing the set of possible states that are
allowed during character creation and allowing them to create a character (as
part of the story’s initial state) that runs counter to the official rules.
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We hope that the generative nature of our method will be used to explore this
new space of possible actions, toward further diversifying the kinds of actions
that players can perform in interactive narrative experiences.

References

1. Carstensdottir, E.: Automated Structural Analysis of Interactive Narratives. Ph.D.
thesis, Northeastern University (2020)

2. Gygax, G., Arneson, D.: Dungeons & Dragons. Tactical Studies Rules, Inc., United
States (1974)

3. Kleinman, E., Caro, K., Zhu, J.: From immersion to metagaming: understanding
rewind mechanics in interactive storytelling. Entertainment Comput. 33, 100322
(2020). https://doi.org/10.1016/j.entcom.2019.100322

4. Koenitz, H.: Towards a theoretical framework for interactive digital narrative. In:
Aylett, R., Lim, M.Y., Louchart, S., Petta, P., Riedl, M. (eds.) Interactive Story-
telling, pp. 176–185. Springer, Berlin, Heidelberg (2010)

5. Bethesda Game Studios: Skyrim. www.elderscrolls.com/skyrim (2011)
6. McCoy, J., Treanor, M., Samuel, B., Reed, A., Mateas, M., Wardrip-Fruin, N.:

Prom week: designing past the game/story dilemma. In: Proceedings of the 8th
International Conference on the Foundations of Digital Games (FDG 2013). Cha-
nia, Crete, Greece (2013)

7. Morningstar, J.: Fiasco. Bully Pulpit Games (2009)
8. Packard, E.: Choose Your Own Adventure: The Cave of Time. Crossroads Press

(1979)
9. Reed, A.: Changeful Tales: Design-Driven Approaches Toward More Expressive

Storygames. Ph.D. thesis, UC Santa Cruz (2017)
10. Reed, A., Garbe, J., Apostol, N.: The Ice-Bound Concordance. www.ice-bound.

com (2013)
11. Ryan, J.: Sheldon County. www.jamesryan.world/projects#/sheldon-county/

(2018)

https://doi.org/10.1016/j.entcom.2019.100322
www.elderscrolls.com/skyrim
www.ice-bound.com
www.ice-bound.com
www.jamesryan.world/projects#/sheldon-county/


Towards Gestural Specificity in Interactive
Digital Literary Narratives

Serge Bouchardon(B)

Université de technologie de Compiègne, Compiègne, France
serge.bouchardon@utc.fr

1 The Gesture of Manipulation in Digital Literature

In the domain of digital or electronic literature1, interactive works have already existed
for several decades. In an interactive creation, manipulations by the readers are often
required so that they canmove through the work (for instance in hypertextual narratives).
Such manipulations, in these interactive digital creations, are not radically new and there
are many examples of literary works which require physical interventions on the part
of the reader; for example in Raymond Queneau’s Cent mille milliards de poèmes the
reader must construct sonnets from a number of individually printed lines of poetry.
Espen Aarseth proposes the term “ergodic literature” to describe this kind of works,
arguing that “in ergodic literature, nontrivial effort is required to allow the reader to
traverse the text” (Aarseth 1997: 1). Yet while some print works do require that the
reader provides some physical input, what is somewhat new in interactive digital works
is the fact that it is the text itself, and not only the physical medium, which acquires a
dimension of manipulation. A digital text, as well as being a text provided for reading,
can also afford an opportunity for manipulation. This dimension of the manipulation of
the text, but also the whole range of semiotic forms (text, image, sound, video), opens
a large field of possibilities in interactive digital creations. But to what extent can one
speak of a gesturality specific to the Digital? We will focus on two interactive digital
narratives among our own creations to try to answer this question.

2 Gesture and Meaning

Jeanneret (2000) claims that the simple act of turning the page of a book “does not
suppose a priori any particular interpretation of the text.” However, “in an interactive
work clicking on a hyperword or on an icon is, in itself, an act of interpretation” (113).
Jeanneret further suggests that the interactive gesture consists above all in “an interpre-
tation realized through a gesture” (121). The distinction that Jeanneret proposes between
turning a page and clicking on a hyperlink is not necessarily obvious and could be crit-
icized. We can nevertheless point out that, in an interactive work, the gesture acquires a
particular role, which fully contributes to the construction of meaning.

1 “The term refers to works with important literary aspects that take advantage of the capabil-
ities and contexts provided by the stand-alone or networked computer” (Electronic Literature
Organization, http://www.eliterature.org/about). See also (Rettberg 2019).
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Fig. 1. DO IT: the Rock scene.

This is the case in the interactive narrative DO IT2. This digital creation offers four
interactive experiences: adapt, rock, light up and forget. Each scene comes as an answer
to contemporary injunctions: being flexible, dynamic and mobile, finding one’s way,
forgetting in order to move forward. These four scenes are integrated into an interactive
narrative. It tells the story of someone who is struggling against the acceleration to time
and the injunctions to move always forward, faster and faster. At each stage of the story,
the gestures of the user contribute to the construction of meaning. For example, the
character has to prove that he/she can be dynamic. The user can then shake the mobile
phone - more or less strongly - to shake words and let other words appear – with a more
or less negative meaning (see Fig. 1). In this example, we can see that the user’s gestural
manipulations can fully contribute to the construction of meaning.

3 Gesture and Figures of (Gestural) Manipulation

Numerous interactiveworks of digital literature, notably interactive narratives, do largely
call upon what we may call figures of manipulation, meaning gestural manipulation
(Bouchardon 2014). Since Antiquity, the figures have been a significant part of rhetoric,
even though rhetoric should not be reduced to rhetorical figures. Figures are generally
divided into four main categories: diction (e.g. alliteration), construction (e.g. chias-
mus), meaning (tropes, e.g. metaphor) and thought (e.g. irony). The rhetorical figure is

2 DO IT (2016) is an interactive app. freely available on: - Google Play: https://play.google.com/
store/apps/details?id=com.tx.agir - App Store: https://appsto.re/cn/WDN8fb.i Video captures of
the interactions: https://youtu.be/u6UOq-j_ZJ4.

https://play.google.com/store/apps/details?id=com.tx.agir
https://appsto.re/cn/WDN8fb.i
https://youtu.be/u6UOq-j_ZJ4
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traditionally defined as a “reasoned change of meaning or of language vis-a-vis the ordi-
nary and simple manner of expressing oneself”3. Jean-Marie Klinkenberg (Klinkenberg
2000: 343) defines a rhetorical figure more precisely as “a dispositif consisting in the
production of implicit meanings, so that the utterance is polyphonic”. In interactive and
multimedia writing, the polyphonic dimension of the figure also relies on the pluricodal
nature of the content.

The figures of manipulation, meaning gestural manipulation (Bouchardon 2014),
are rhetorical figures specific to interactive writing. It is a category on its own, along
with figures of diction, construction, meaning and thought (Bouchardon 2012). Let us
illustrate this point with Loss of Grasp4, an online interactive narrative in ten different
languages. In this creation, six scenes tell the story of a character who is losing grasp on
his life. In the first scene, the reader unfolds the narrative by rolling over the sentences
which appear on the screen. Each time a sentence is rolled over, a new sentence is
displayed. But after a while, when the sentence “Everything escapes me” appears, the
mouse cursor disappears. The reader can keep rolling over each sentence, but without the
reference point of the mouse cursor. Through this “non-conventional media coupling”
(Bouchardon 2014), the reader experiences loss of grasp with his/her gestures. The
second scene stages the meeting of the character with his future wife, 20 years earlier.
While the character “ask[s] questions to reveal her”, the reader can discover the face
of the woman by moving the mouse cursor. These movements leave trails of questions
which progressively unveil her face. The questions themselves constitute the portrait of
the woman. In the third scene, the character can’t seem to understand a note left by his
wife: “love poem or break up note?” The reader can experience this double meaning
with gestures. If the reader moves the mouse cursor to the top, the text will unfold as a
love poem; but if the cursor is moved to the bottom, the order of the lines is reversed
and the text turns into a break up note. In the sixth and last scene, the character decides
to take control again. A typing window is proposed to the reader, in which he/she can
write. But whatever keys he/she types, the following text appears progressively: I’m
doing all I can to get a grip on my life again. I make choices. I control my emotions.
The meaning of things. At last, I have a grasp… Here again, the reader is confronted
with a figure which relies on a gap between his/her expectations and the result of his/her
manipulations on screen. Thus through his/her gestures and through various figures of
manipulation – which could as a matter of fact appear as variations on a figure of loss of
grasp – the reader experiences the character’s loss of grasp in an interactive way.

4 Discussion

The examples analyzed above raise the question of the gesture and more largely of the
engagement of the body in interactive digital literary narratives. Gestural manipulation
is certainly inherent in writing and reading devices; however, the Digital results in a
passage to the limit by introducing computation into the very principle of manipulation

3 Quintilian, De institutione oratoria, IX, 1, 11–13.
4 Bouchardon Serge and Volckaert Vincent (2010). Loss of Grasp, http://lossofgrasp.com. Video
captures of the interactions: https://youtu.be/nd6_b158qOs. Video presentation: https://youtu.
be/6JPUhILHIy0.

http://lossofgrasp.com
https://youtu.be/nd6_b158qOs
https://youtu.be/6JPUhILHIy0
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(Bachimont 2008). What can happen when the user makes the gesture of typing a letter
on the keyboard? Another letter may be displayed instead, or the typed letter may leave
the input field and fly away, or that gesture can generate a sound, run a query in a search
engine, or even turn the computer off (all these examples are to be found in digital
literature)… From this simple gesture, the realm of possibilities exceeds the anticipation
inherent in the gesture. Because of the arbitrariness and opacity of computation, the
Digital introduces a gap between the user’s expectations based on his/her gestures and
the realm of possibilities offered.

The Digital makes it possible to defamiliarize the gestural experience inherent to
reading and writing, to make it unfamiliar and even strange again. Defamiliarization is
of course the project of many avant-gardes and literary approaches (and more generally,
art approaches). But one could argue that there are particularities to the digital mode of
defamiliarization. In literature, defamiliarization concerns the linguistic aspect. In digi-
tal literature, defamiliarization concerns not only the linguistic dimension, but also the
iconic and sound dimensions, as well as the gestural dimension. However, there is one
difficulty: as Simanowski rightfully asks, “how can we identify the “unusual” in a realm
of expression not yet old enough (and growing too fast) to have established the “com-
mon”?” (Simanowski 2010: 16). It is undoubtedly through the question of gesturality
that the experience of defamiliarization can be made explicit, insofar as a repertoire of
gestures has begun to stabilize with digital devices (PC and tactile devices). In interac-
tive digital literature, the interactive gesture and the interactive gestural manipulation are
defamiliarized thanks to the opacity of computation. In this sense, one could speak of
a gesturality specific to the Digital, which is particularly well highlighted in interactive
digital literary narratives.

The role played by computation, by digital programs and interfaces, must be taken
into account to analyze gestural manipulations and to grasp their specificities. Hypoth-
esizing that there is a gesturality specific to the Digital entails the necessity to sensitize
and train users to the role of gesture in the construction of the meaning of a digital
creation. It is indeed important to understand and analyze the semiotics and the rhetoric
specific to these gestural manipulations when teaching digital literacy. Understanding
gesturality through digital literary narratives should be part of digital literacy teaching.
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Abstract. Capturing the player’s emotions in an interactive story can
serve many purposes, such as to understand player response to a story
or to alter the story’s path. The concept of diegesis defines the boundary
between the story world and the real world, and has been used to explore
different ways of conceptualizing user interface (UI) elements in interac-
tive media. This paper explores methods of capturing players’ emotions
during an interactive story and the concept of diegesis. Specifically, we
posit that whether emotion capture exists in a diegetic versus a non-
diegetic space can affect its accuracy when capturing player emotion.
We developed two interactive stories with two emotion capture meth-
ods, one using a diegetic approach, and the other using a non-diegetic
approach. We conducted a study with 64 participants to compare the two
emotion capture approaches. Our results show that a diegetic approach
leads to a better story experience, but that a non-diegetic approach leads
to the player’s emotion being captured more accurately. We discuss the
implications of the study results for integrating emotion capture in the
design of interactive stories.

Keywords: Interactive storytelling · Emotion capture · Diegesis

1 Introduction

Interactive stories are imbued with unique properties that allow them to leverage
the emotions of their audience [25]. The emotional impact of interactive stories
has even been wielded as a means to change user behavior [1,3,7,15,26]. Thus, it
is useful to capture players’ emotions while they are playing interactive stories to
be able to, for example, evaluate the effectiveness of the story for changing user
behaviors, drive the path of a nonlinear narrative [16,21], or maintain a certain
emotional experience intended by the author [10]. Typically, emotion capture
approaches rely on either having players self-report their emotions [29] or use
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physiological methods [8,16] or other computational methods (e.g., facial expres-
sion recognition). However, physiological sensing and computational approaches
can be impractical in casual settings due to the additional equipment or con-
straints required [29]. In our work, we are interested in self-report approaches to
the capture of player emotion.

The concept of diegesis can be understood as the division between the story
world and the world we exist in [14,20]. Prior research has explored the placement
of user interface (UI) elements, such as in-game shop interfaces, in interactive
media within the diegetic space [11,17]. Thus, we propose two ways of capturing
emotion in an interactive story using the self-report method, that of the diegetic
and the non-diegetic. Interactive stories are experienced both in the diegetic and
non-diegetic worlds. In the diegetic world, the player assumes their role as the
player-character in the world of the story, while in the non-diegetic space, they
exist in their own physical world or environment.

This idea is also supported by the definitions of player and character by
Carter et al. [6], where the player is explained as a “persistent, socially per-
formed identity”, indicating her existence in the real world; and the character
is explained as a “fictional identity within the narrative” or the story world. In
other words, we embody the character we control in the world of the story, but
still exist in our own identity in the real world outside of the story. The player
may feel different emotions depending on whether she adopts the perspective of
the embodied character, or her own perspective as an external person responding
to the story. For example, a player may feel sad about a specific scenario con-
veyed by the story (e.g., if the scenario was applied to her own life), but as the
character in the story, the player may think that the character should be happy
about the scenario given the specific circumstances of the story, the character’s
described personality, values, history, etc.

In our research, we are interested to capture the emotions of players as they
exist in the real world in response to them playing the interactive story. We
conducted a study that investigated how well a diegetic self-report UI (henceforth
shortened to DEC method for ‘diegetic emotion capture’) compared to a non-
diegetic UI (henceforth shortened to NDEC method) can capture player emotion.
We also investigated the differences in story experience between the two emotion
capture methods proposed. Our results contribute to a new understanding of
capturing emotion across the diegetic space in interactive stories, which to the
best of the authors’ knowledge has not been explored previously. The specific
research questions for our study were:

RQ1: Is there a significant difference between how accurately players self-report
their emotions while engaged in an interactive story using a diegetic approach
as opposed to a non-diegetic approach? ; and
RQ2: How differently do players experience an interactive story when emotion
is captured using a diegetic approach versus a non-diegetic approach?
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2 Background and Related Work

2.1 Emotion Capture in Interactive Storytelling

In his review, Zhao [30] delineated three primary ways in which emotion is
captured for use in interactive stories, citing the research of Yannakakis and
Togelius [29]: subjective (emotion is reported by the player), objective (emotion
is captured through physiological means), and game-based (emotion is inferred
through interaction). Similar to the subjective approach, we primarily explore
the use of a selection made by the players themselves during the story.

In related literature on the capturing of emotion in video games, the focus has
primarily been on objective, or physiological sensing [2,5,9], though some have
explored the previously mentioned game-based approach [18]. Yannakakis and
Togelius also comment on the issues of using physiological sensing, noting the
hardware can be intrusive and not always practical for use [29]. A review of 15
articles investigating physiological sensing in video games brings to light certain
limitations in the scope of emotion captured by prior research [5]. The kinds
of emotions captured by these papers were primarily stress, anxiety, fear, and
arousal. This is understandable, given that many of the games used as stimulus
in these studies lacked a narrative and were more action-oriented (Tetris, Guitar
Hero, racing games), or were games specifically designed to instigate high-arousal
emotions (horror games). Though there is plenty of work investigating how the
player’s emotion may be used to influence the dynamic adaptation of interactive
stories [8,10,16,21], there seems to be scarce literature investigating the capture
of emotion for interactive stories (i.e., how players respond to the story). For
instance, emotions in an interactive story meant to induce more subjective or
complex emotions such as nostalgia, anticipation, or joy may be better captured
through a subjective measure in which the player self-reports their emotion, than
via physiological sensing.

2.2 Diegesis and Diegetic UI

An earlier definition of diegesis by Gérard Genette in 1969 defined diegesis as the
“spatiotemporal universe” of the story [4]. This concept has long been applied
to film theory to differentiate between the narrative and elements of the film
which are “only available to the audience”, such as the musical score or titles
[19]. A simple way to understand diegesis in interactive stories is to picture it
as the difference between the world of the story and the reality we exist in [20].
Indeed, diegesis defines the boundary between which the story world ends and
the ‘real’ world begins [14]. In the study of interactive media, there has long
been discussion of whether elements exist in the story world, or diegetic space;
the real world, or non-diegetic space; or perhaps blur the lines between the
two [13,14]. The idea of diegetic user interfaces has been increasingly explored,
particularly with regards to video games [11,17,27]. A key consideration when it
comes to diegetic and non-diegetic elements in this realm is that while diegetic
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elements serve better to engage the player in the story, non-diegetic elements
provide useful, and often necessary information that aid in gameplay [11]. The
focus thus far has been on the impact of diegetic UI on immersion, with current
research indicating that removing non-diegetic elements increases the player’s
experienced immersion [11,17,27]. Elements that have been explored include in-
game shop interfaces [17] and the heads-up display (or HUD, which can include
displays for player life, score, and menu icons) [11,19]. With regards to the HUD,
it has even been proposed that instead of removing the HUD entirely, due to
the useful information it provides, it could be implemented through augmented
reality to increase immersion for these typically non-diegetic features [27].

In a discussion of emotions with respect to diegesis, different conceptualiza-
tions of the player also become relevant. The definitions of player and player-
character, such as those presented by Carter et al. [6], seem to indicate a sepa-
ration of the two across diegetic space. The player is the individual in their own
reality experiencing the interactive story or game, whereas the player-character
is that same individual embodying a persona within the story world. It is unclear
whether the player therefore exists solely in the non-diegetic space and the
player-character in the diegetic space, or if the relationship suggests a blur-
ring of the player between the two as the player navigates two realities at once.
Character identification could be an influencing factor of this experience, which
Van Looy defines as consisting of the degrees to which “the player desires to be
more like their avatar”, “the player sees their avatar as similar to themselves”,
and “the player feels as if they are the avatar when playing the game” [28].
Schneider et al.’s work suggests that the simple presence of a story in a game
increases identification between the player and character [23]. It is important
to consider that the player experiences the story both as themselves and as
the player-character when designing subjective emotion capture methods, as the
emotion reported may be influenced by the emotions of the player-character.
The question is whether the distinct embodiments of experiencing emotions can
be disentangled.

3 System Description

3.1 Interactive Story Designs

To investigate the effects of a diegetic approach to emotion capture as opposed to
a non-diegetic approach and to answer our research questions listed in the Intro-
duction, we designed two interactive stories. Our interactive stories were built
through the online survey platform Qualtrics. The stories were both about a
stressful semester and final exam of a college student, explored through vignettes
drawn from some of the researchers’ own experiences. The theme was chosen
specifically for an audience of college students, given that we recruited partici-
pants from an undergraduate computer science course for our study. We chose
to align the theme to the sample population to ensure that the stories written
have a greater chance of resonating emotionally with our participants, and for
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participants to identify with the characters in these stories. The basic plot points
the stories covered were:

1. It’s the start of the semester and the character is enrolled in several courses.
2. The character looks up their professor’s rating online and it looks bad.
3. As the semester goes on, the character is missing classes and assignments,

causing worry for their grade.
4. The character goes to their professor’s office hours.
5. The character is invited to go for a night out on the town.
6. A week later, the character ends up sick with the flu.
7. The character reaches out to classmates and starts a study group.
8. The final exam is soon, so the character starts pulling all-nighters to prepare.
9. On the day of the exam, the character’s alarm does not go off.

10. The character makes it to the exam room and struggles with their laptop
not being charged and phone going off while taking the exam.

11. The character finishes the exam, tired but hopeful for future semesters.

The two stories were made to be comparable in the sense that in either story,
at any given scene, the same events and general reactions are covered. In one
story, the main character’s name was Taylor, and in the other, the name was
Ash.

To serve as an example of how these stories were unique but still comparable
for the purposes of the study, one chapter of Ash’s story was: Okay, so the plan
is to go to the first class and pass judgement then. And, as it turned out, the
professor actually seems pretty friendly and willing to work with students... But
partway through the semester, a few weeks later, it dawns on me that I’ve been
missing class left and right, not turning in assignments, not keeping up with the
coursework. I’m starting to get anxious for my grade.

For Taylor’s story, the corresponding chapter was written as: I’ll pay really
close attention to the first class and see what it’s going to be like for myself.
The professor doesn’t actually seem that bad... As the semester goes on, I realize
I’ve been missing a lot of classes, and forgetting to turn in assignments on time.
There’s an anxious pit in my stomach. Things aren’t looking great...

In both stories, we chose a gender neutral name and did not specify the char-
acters’ gender at any given point, to prevent gender bias from affecting character
identification. The characters also did not have a visual avatar, but were only
portrayed textually through descriptions of their thoughts and experiences. The
stories used a text-based choose-your-own-adventure format, where each scene
presented consisted of text describing the scene, and then four player options for
how to proceed (see Fig. 1 for a mockup of both emotion capture approaches, as
well as a screenshot of the interface). It should be noted, that while the story
took on the appearance of a branching narrative from a player’s perspective,
every story choice in a given chapter led to the same following chapter.

3.2 Capturing Player Emotions In-Game

Given our focus on a self-report method, the emotion capture method took the
form of choices the player would make themselves throughout the interactive
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Fig. 1. A mockup of our interface, showing a story scene that implements the NDEC
method (left), the DEC method (right), and a screenshot of our interface (below).

story. In both the DEC and NDEC, we made it clear to participants to make their
choice according to their own emotions. Each story chapter page emphasized the
following note: “Note that by ‘you’, we mean you as in the person you are every
day, existing in the world outside of this story”. This note was adapted from the
definition of the player found in Carter et al. [6].

We extracted the emotion options for the capture of player emotion while
playing an interactive story from the Differential Emotions Scale (DES) [24]. This
scale was selected for its variety of discrete emotions that suited our purpose of
capturing emotion subjectively. However, we only considered 4 core emotions
from the DES: enjoyment, sadness, anger, and surprise, that were presented as
forced-choice options to the player. The reason for not providing all 10 emotions
measured by the DES is that we administer the scale itself to capture baseline
emotion (see Sect. 3.3), and answering the full scale for all 10 emotions during
engagement in the story would become unwieldy. The emotion options question
was also accompanied by a likert scale question, asking participants to rate how
much the emotion option that they selected matched their emotions regarding
the story scene, on a continuous scale of 1 (not at all) to 5 (a lot) (input through
a slider that allowed for decimal values). We used this value later in our analysis
to calculate the ‘strength’ of the player’s indicated emotion. Depending on the
emotion capture approach (diegetic or non-diegetic), the 4 focus DES emotions
were conveyed as options differently. Visual outlines of how the emotions were
presented in each approach can be found in Fig. 1, and are described below.

In the DEC Method, the emotion options are embedded in action options
to allow the story to progress. Thus, we placed the emotion capture within the
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story context itself for our diegetic approach. For example, the ‘Anger’ emotion
option embedded with a story option in the third chapter of the stories is: “This
is not my fault, the TA’s won’t accept my excuses!” Here, players are choosing
an option that both reflects their own emotions as they play through the story,
while simultaneously choosing how the character responds to the story scene.
By embedding emotions in story choices, a certain degree of subjectivity in how
those emotions are perceived in the prose of the story choice arises. To validate
that our emotion-embedded story choices reflected the correct emotions, we ran
a pre-study with 7 participants. Participants were recruited via word-of-mouth,
and included 5 females and 2 males, with 3 between the ages of 18–24 years
old, 3 between 25–39, and 1 between 40–60 years old. Participants were asked
to sort the 4 options for each story scene into categories representing each of
the 4 emotion words. This took the form of essentially a place mat with a box
for ‘Happy’, ‘Sad’, ‘Anger’, and ‘Surprise’, into which cut-outs of the prompts
were sorted by set of 4 per story chapter. An emotion-embedded story prompt
was judged as successfully reflecting the desired emotion if 70% of participants
identified the emotion correctly. Twenty-eight of the 40 emotion prompts were
identified accurately by 100% of the participants, 10 by 85.7%, and 2 by 71.4%.
We proceeded with this set of emotion-embedded choices for the DEC method.

In the NDEC Method, the emotions are provided as separate choices from
story options, thus existing outside of the story for the non-diegetic approach.
The story options were written to be outlook-based, based on how the character
looked toward their future, and not associated with any particular emotion. An
example of one of the non-diegetic story choices is “I think if I spend my energy
wisely now and do good work during this all nighter, I’ll be able to improve
my grade.” Separately from their story choice, players would choose an emo-
tion option from the emotion keywords of ‘Enjoyment’, ‘Anger’, ‘Sadness’, or
‘Surprise’ to indicate their own emotions.

3.3 Capturing Baseline Player Emotions

In order to measure how accurate either emotion capture method is, an appropri-
ate baseline of the actual emotion experienced by the player is needed. Baseline
emotion for the player and player-character was captured using the Differential
Emotions Scale (or DES) [24]. The DES consists of 3 emotion keywords each for
a total of 10 emotions. Given that our emotion capture methods only captured
4 core emotions (see Sect. 3.2), we administered the DES with only the 12 emo-
tion keywords associated with those 4 emotions: Enjoyment, Anger, Surprise,
and Sadness. Like the ‘strength’ value, the DES scale to capture the baseline
emotion of the player was also provided on a continuous scale of 1 (not at all)
to 5 (a lot), with a slider that allowed for decimal values.

Baseline emotion was captured for both the player’s and the player-
character’s emotion. On the questionnaires which administered baseline emo-
tion, notes were used to explain the difference between the player’s and the
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player-character’s emotion, which were adapted from definitions of player and
character found in Carter et al. [6]. For the interactive stories, we did not capture
emotion baseline at every story chapter, instead choosing 3 which were evenly
spaced to be representative of the story’s beginning, middle, and end (Chaps. 2,
6, and 10). This was to prevent the study protocol from becoming cumbersome
for participants.

4 Study Description

4.1 Study Design

The study used a within-subjects design, with ‘emotion capture approach’ as the
single independent variable. Emotion capture approach had two levels: diegetic
emotion capture (DEC) and non-diegetic emotion capture (NDEC). Thus, par-
ticipants played through two different but comparable interactive stories, one of
which utilized a DEC method, and the other, a NDEC method. The order of the
two stories and the order of the two capture methods were both counterbalanced,
for a total of 4 possible condition orders spread across the participant sample.

RQ1 Measures. For our first research question which investigates how well
each emotion capture approach is able to capture players’ emotions during the
course of an interactive story, we operationalized ‘player emotion’ as either the
player’s emotion as an external user (em-player), or the player’s emotion as the
story character (em-char). For the former, we measured the extent to which
emotions players indicated during the story (em-dur) match with emotions they
indicated on the baseline DES scale answering as themselves (em-base-player).
For the latter, we measured how much em-dur matches with emotions player
indicated on the baseline DES scale answering as the player character (em-base-
char).

RQ2 Measures. For our second research question, which investigates differ-
ences in story experience between the two emotion capture approaches, the fol-
lowing measures were taken: overall experience was assessed by administering
the Game Experience Questionnaire (GEQ) [12] at the end of each story, with
the items adapted slightly to accommodate an interactive story instead of a
video game (that the questionnaire was initially designed to assess). The GEQ
contains 7 subconstructs: competence, sensory and imaginative immersion, flow,
tension/annoyance, challenge, negative affect, and positive affect. At the end of
each story, we also measured character identification, with the scale from
Van Looy et al. [28]. Only items for the avatar identification construct were
used, as the other constructs (game identification and group identification) did
not apply to an interactive story of the type used in the study. For three story
chapters in either story, we also measured relatedness to story event via the
following single question: “How much can you relate to this event from your own
experiences?” This question was on a scale of 1 (not at all) to 5 (a lot).
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We also included comparison questions after both stories had been played
through. These questions asked participants to compare the DEC method and
the NDEC method on different aspects. For each question, participants had to
score each emotion capture approach on a scale of 1 (not at all) to 5 (extremely),
followed by answering an open response question to explain their scores. The
comparison questions were as follows: How easy did you find... 1) it to make the
decision of how Taylor/Ash would respond in either story? ; 2) it to choose your
emotion in either story? ; and 3) each story in terms of your ability to go through
the story feeling immersed and fully involved in the story as a whole?

4.2 Participants and Protocol

We recruited our participants from an undergraduate computer science course
through a participant pool system. Participants were provided with extra course
credit in exchange for their participation in our study. We had a total of 64
participants, 50 male and 14 female. Participant ages ranged from 18 to 24 years
(62 participants) and 25–39 years (2 participants). Demographics included 27
participants identifying as White, 15 as Hispanic or Latino, 3 as Black or African
American, 17 as Asian or Pacific Islander, and 2 as other.

The study was conducted entirely online. Participants experienced our stories
and questionnaires via the Qualtrics survey platform. Upon signing up for the
study, they were provided with a link that automatically sorted them into one of
our 4 study condition orders. The Qualtrics questionnaire guided the participants
through the steps shown in Fig. 2. Our protocol for the individual stories is shown
in the expanded portion of Fig. 2.

Fig. 2. A diagram of our study protocol

5 Data Analysis and Results

5.1 RQ1: Accuracy of Captured Player Emotion

We calculated the accuracy of the captured emotion to participants’ emotions
as the player (em-player) and to participants’ emotions as the player-character
(em-char) as the difference between the captured emotion’s ‘strength’ and the
average score of the keywords for that emotion on the baseline DES that partic-
ipants filled at the end of 3 chapters. Accuracy scores for the 3 story chapters
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were averaged for each emotion capture approach to obtain a single accuracy
score for em-player and a single score for em-char, for each study condition.
Before averaging, we ensured that there were no significant differences among
the 3 plot points for both em-player and em-char. Friedman tests were ran on the
accuracy scores with plot point as independent variable for each condition. No
significant differences were found, indicating that the plot points were compara-
ble. Thus, the final accuracy score for em-player for each condition was calculated
as ((chapter2(em-dur - em-base-player) + (chapter6(em-dur - em-base-player)
+ (chapter10(em-dur - em-base-player))/3. The final accuracy score for em-char
was calculated similarly, with em-base-player instead of em-base-char.

Much of our data was not normally-distributed as assessed via the Shapiro-
Wilk test, so non-parametric tests were used to compare the study conditions.
A Wilcoxon signed-rank test was ran on the final accuracy scores for em-player
and em-char with emotion capture method as independent variable. A statis-
tically significant difference between the 2 emotion capture methods was found
for both em-player (Z = −4.220, p = 0.000) and em-char (Z = −4.561, p =
0.000). For em-player, the NDEC method had a lower mean (M = 0.705; SD =
0.985), indicating higher accuracy with respect to the player emotion, than the
DEC method (M = 1.442; SD = 0.961). Note that smaller scores reflect greater
accuracy. For em-char, the NDEC method showed the lower mean as well (M =
0.318; SD = 1.068), compared to the DEC method (M = 1.238; SD = 0.930).

5.2 RQ2: Story Experience

Friedman tests were conducted on story relatedness scores across the 3 plot
points, separated by condition, to ensure that the plot points were comparable
enough to be averaged together. No significant difference was found. We averaged
story relatedness scores for the 3 plot points for our final analysis.

Wilcoxon signed-rank tests were conducted to compare the two approaches
in terms of all aforementioned story experience measures. Only measures that
showed significant differences between the two emotion capture methods are
reported below. Significant differences between our two emotion capture methods
were found for the ‘negative affect’ subconstruct of the GEQ (Z = −2.180, p =
0.029); ease of choosing action, as measured by our first comparison question
(Z = −2.018, p = 0.044); and ease of feeling immersed, as measured by our
third comparison question (Z = −2.428, p = 0.015). For negative affect, the
NDEC method had the higher mean (M = 2.635; SD = 1.002) than the DEC
method (M = 2.437; SD = 1.028). For ease of choosing action, the DEC had
the higher mean (M = 3.453; SD = 1.208), compared to the NDEC (M = 3.047;
SD = 1.174). For ease of feeling immersed, the DEC had the higher mean (M =
3.063; SD = 1.296), compared to the NDEC (M = 2.688; SD = 1.194).

5.3 Comparison Questions

To analyze the open-ended responses from the questions asking participants to
compare the DEC and the NDEC methods, the qualitative coding process as
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specified by Saldana [22] was followed. One coder did two cycles of coding on all
the responses, first assigning descriptive codes, and then assigning categorical
codes from the descriptive codes. Based on the categorical codes, the coder
developed an initial coding scheme. Three other coders used the initial coding
scheme to independently do 3 coding passes on the responses. Discussions were
held among all the 4 coders after each coding pass. Amendments were done to the
coding scheme during each discussion, and the coders used the revised scheme
each time for their next coding pass. The final intercoder agreements established
were 71.7% for comparison question 1, 82.4% for question 2, and 70.0% for
question 3. An intercoder agreement level of 70% is typically deemed acceptable.
The final coding scheme can be found in Table 1, with the percentage frequency
of occurrence of each code. We note that in our coding, one participant response
could contain multiple codes. The frequency percentages are shown organized
into whether the response indicated a preference for the NDEC method, the
DEC method, or the same for both methods.

Table 1. Our final coding scheme for the comparison question responses, broken down
by approach preference. (no. of code occurrences/total no. of code occurrences, in %’s).

Code NDEC DEC Same

Difficulty of decoupling emotion from action 1.46 6.34 0.00

Difficulty of decoupling own emotion from chara.’s 3.41 8.78 0.49

Relation to stories/characters 4.88 4.88 11.22

Quality of story 0.98 1.95 9.76

Identification of own emotion 0.49 4.39 0.98

Degree of immersion 0.00 2.93 0.49

Relation to story options 3.41 1.46 1.95

Non-relevant/-decipherable 5.37 9.76 14.63

6 Discussion

Our results showed that the NDEC method is significantly more accurate at
capturing player emotion than the DEC (RQ1). We attribute this to the fact that
while the NDEC method explicitly asks for player emotion via simple emotion
words, the DEC method blurs the story world and the real world in terms of
player emotions. Our other results however, indicate that this does not mean the
NDEC method is inherently superior to the DEC method for emotion capture.
In terms of story experience, we saw that the NDEC scored higher in terms of
negative affect, and the DEC condition scored higher in terms of ease of choosing
action and ease of feeling immersed. Additionally, in our qualitative responses,
the category code ‘Degree of immersion’ in Table 1, only showed in responses
where the DEC condition was rated higher (and thus, more preferred) than the
NDEC. These results are in line with prior research (e.g., [11,17,27]) that showed
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diegetic UI elements result in higher immersion. Our work thus confirms that
the same can be concluded for emotion capture in interactive stories.

However, our study results further showed that while playing through an
interactive story, irrespective of emotion capture approach, participants more
accurately report the emotions of the player-character than their own emotion.
In both the DEC and the NDEC conditions, the accuracy scores calculated were
smaller for the player-character than that of the player. This was unexpected, as
the emotion capture methods explicitly requested the player’s emotion, not the
player-character’s. This finding is supported by the large frequency of responses
addressing the difficulty of participants to decouple their own emotion from
character emotion. One example of such responses illustrating the decoupling
difficulty is: “It is natural to have an emotion to scenarios you are put into.
It is not so easy to separate your own emotions from those of a character and
think about how they might/should react”. This finding suggests that capturing
emotion via a self-report method within an interactive story can lead to a better
capture of player-character emotion than the emotions of the player.

In summary thus, the implications of our study results for player emotion
capture within the design of interactive stories are that approaches have to be
found that integrate the accuracy of capture of non-diegetic UI without com-
promising the player’s story experience. For example, one approach may be to
make the prompt for the story choice directly address the player by breaking the
fourth wall (e.g., ‘What do you want to do?’). This may make the prompt to self
report the player’s own emotion as they exist in their own reality less jarring, and
prevent a break in immersion, while maintaining the accuracy of the emotion
capture method. Another approach may be to ensure that the player identifies
fully with the player character prior to engagement in the interactive story. If it
can be assumed that the player’s emotions will be the same or very similar to
the player character’s, then using a diegetic UI to capture player emotion will be
accurate. Such an approach may also help to resolve the problem that players
tend to better convey their perceived player-character emotions (instead of their
own emotions), irrespective of the type of UI used.

7 Conclusion

We conducted an investigation of two means of self-reporting emotion in interac-
tive stories: a non-diegetic emotion capture (NDEC) method and a diegetic emo-
tion capture (DEC) method. Our results showed while that the NDEC method
resulted in higher accuracy to player emotion, the DEC provided a better story
experience for participants. We also found that via either method, emotion cap-
ture using a self-report means was more accurate to player-character emotion
than player emotion. We contribute an understanding of self-report emotion
capture as a diegetic user interface element, backed by empirical evidence, and
suggest that future work should seek hybrid methods, blurring the lines of die-
gesis to mitigate some of the effects observed. Limitations of our work include
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that our interactive stories were simple in nature and solely text-based, and the
fact that our stories were designed specifically for a college student population.
Additionally, as this was an online study, we had no way to ensure participants
paid full attention while taking part in our study.
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Abstract. Building on previous discussions of interpretive play in story-focused
digital games, a psychological foundation of narrative interpretation is proposed.
First, how narrative information is synthesized with prior experiences and expec-
tations into ‘situation models’ in long-term memory. Second, how pleasure is
derived from increased arousal through engaging with novel, unfamiliar stimuli.
This psychological foundation is then compared to contemporary approaches to
narrative design, particularly in Her Story and Dear Esther. The relevance of the
proposed cognitive psychological foundation is also considered in regard to digital
games with no documented intentional use psychologically, primarily through an
analysis of player behaviour and response in Gone Home. Results are comparable
to the psychological model, particularly the prominent roles of recalling and form-
ing expectations, and how player attention is often attracted to novel, unfamiliar,
or unexpected stimuli. The ongoing aim of this work is to further investigate inter-
pretive play in the context of digital games and continue to develop the cognitive
psychological foundation. Future work shall also contextualise the research and
findings though the development of commercial games.

Keywords: Interpretive play · Arousal regulation · Digital games · Narrative ·
Cognitive psychology · Schema

1 Introduction

The concept of interpretive play has been discussed previously in the context of digital
games, with various perspectives on how the interpretation of a narrative specifically
can be considered a form of play. Upton [1] argues that whilst story games possess a
“vacuity of their moment-to-moment play”, this is overshadowed by a “compensatory
complexity” in the “interpretive play” spaces that they construct, broadly suggesting that
the interpretation of narrative can be considered a form of play in itself. More recently,
Bozdog and Galloway [2] adopt this perspective in an analysis of howWhat Remains of
Edith Finch [3] supports interpretive play through slowness, ambiguity, narrative, and
aesthetic aspirations.

Previousworkhas exploredpsychological foundations of interpretive play. For exam-
ple, Boyd [4] pays particular attention to the evolutionary purpose of play as a form of
practice and training and argues that engagement with art more broadly is a form of
cognitive play.
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Further exploration of the psychology of interpretive play is warranted. A detailed
psychological foundation will aid in discerning methods via which game designers can
facilitate interpretation as a form of play in their games to enhance the player experience.
This paper suggests that the cognitive processing of narrative stimuli may be consid-
ered a playful activity, particularly when sought out as a source of increased arousal
and enjoyment. Two key psychological aspects are considered: first, the processing of
narrative stimuli into mental models in long-term memory; second, the cognitive pro-
cess through which pleasure is gained by reaching and maintaining an optimal state of
arousal. A theoretical model of optimal arousal regulation in interpretive play is pre-
sented and applied to a discussion of contemporary approaches to storytelling in digital
games, specifically in Dear Esther [5] and Her Story [6]. This discussion is then further
contextualized in a thematic analysis of a stimulated recall study of players of Gone
Home [7]. This analysis further demonstrates the applicability of the theoretical model
in a digital game without the explicit psychologically inspired design intent that both
Dear Esther’s and Her Story’s creators describe.

2 The Cognitive Psychology of Narrative Interpretation

Cognitive processing can be more broadly understood as the coordination and manage-
ment of stimuli throughworkingmemory [8] which interfaceswith long-termmemory to
organize and store information for subsequent retrieval. How stimuli are organized and
stored in long-term memory and recalled by working memory is of particular relevance
to narrative processing.

Schema theory proposes that long-termmemory is an associative structure of clusters
of familiar and relevant memories and knowledge specific to particular phenomena [9,
10]. This associative structure affords quicker processing of relevant concepts and the
formation of expectations of potentially relevant stimuli.

Psychological studies of narrative demonstrate the use of schema when participants
interpret and retell a narrative [11–13], with individual interpretations varying due to
sociocultural differences between participants. Retellings of the ‘War of the Ghosts’
narrative in Bartlett’s study for example, found that these interpretations aligned more
with the participant’s individual sociocultural backgrounds,with aNativeAmerican story
structure being retold through a more typically English lens. Schemas differ between
individuals and are influenced by various factors, including prior experience of the
stimuli or situation, and sociocultural background. When playing games, it is likely that
individuals have specific schema for different media, genres, or franchises, as outlined
in Howell’s [14, 15] discussion of ludic cognition and methods of disrupting recall of
schemas in horror games (specifically, in the development of Amnesia: A Machine for
Pigs [16]). Interpreting narrative involves the similar activation in long-term memory
of relevant experiences and expectations of narrative (e.g. genre, medium, or common
story structures) [17] which then help in forming understanding and expectations of the
current narrative via working memory.

The understanding of a narrative, and any associated expectations, are considered
to be stored in long-term memory in the form of situation models [18, 19], which can
be understood in this context as narrative-dedicated schema. A situation model is a syn-
thesis of the meaning inferred from the text (i.e. the game) and an individual’s relevant
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schema in long-term memory. Situation models can contain a large amount of com-
plex data, such as information regarding the speaker or narrator, character intentions,
relationships, opinions, and emotions. Zwaan et al. [20] propose several categories of
information that an individual’s situation model may contain, described as five ‘event
indices’: temporality, spatiality, protagonist, causality, and intentionality. Zwaan et al.
argue that each of these indices are monitored and updated when any change, or discon-
tinuity, occurs. For example, if a significant shift in time occurs, the temporality index
of the situation model is replaced either with an existing, more relevant index or with a
newly constructed index. Zwaan et al. suggest that effort of comprehension positively
correlates with discontinuity and consequent updating of event indices.

Situation models may be updated via an incremental process, with new information
being gradually implemented. Zacks et al. [21, 22] argue that if a situation changes
entirely, such as between scenes in a film, or chapters in a book (which they term ‘event
boundaries’), then the existing model may instead be replaced by a prior model, or
with a newly constructed situation model. This ‘global updating’ is also suggested to be
involved in the prediction of future events, or if significant information is introduced that
requires a large portion of a narrative, or multiple event indices, to be reconsidered – for
example, a narrative twist. Further research on event boundaries also suggests that situ-
ation models are more regularly updated at event boundaries [23], at the start and end of
events. This also suggests that individuals switch to relevant situation models depending
on the current state of a narrative. For example, the many characters and storylines in
Detroit: Become Human [24] that the player experiences will involve a situation model
for events occurring in Connor’s storyline and another for events occurring in Kara’s.
The player must switch between situation models as they switch between storylines in
different chapters; as storylines merge later in the game, the player must also construct
new situation models through combining relevant aspects of prior models.

3 The Pleasure of Narrative Interpretation

Various psychological theories discuss how humans can derive pleasure from cognitively
engaging activities and suggest that individuals seek out novel, unfamiliar stimuli. There
is a distinction between the pleasure experienced from this form of engagement as com-
pared to pleasure experienced as a direct physiological response. For example, Oatley’s
taxonomy of emotional literary response [25] suggests responses from the ‘external’,
where the reader ‘confronts’ the text to discern meaning (affect from assimilation and
accommodation to schema), and ‘internal’, where the reader ‘enters the world of the text’
(affect through sympathy, empathy, or emotional memories triggered by the text). Csik-
szentmihalyi [26] makes a similar comparison between pleasure and ‘enjoyment’, the
pleasure derived frommore effortful activity, such as playing a game of tennis or reading
a book. Oliver and Bartsch [27] similarly propose the distinction between ‘enjoyment’,
being the immediate affective response to media, such as humour from comedy or fear
from a thriller, and ‘appreciation’ as the cognitive response, associated with meaningful
and thought-provoking media experiences. In the current discussion, interpretation as
a means of deriving pleasure from a narrative aligns principally with ‘appreciation’ or
Csikszentmihalyi’s ‘enjoyment’.
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Focusing on the pleasure derived from cognition, the ‘need for cognition’ describes
a tendency to engage in and enjoy thinking, with “a need to structure relevant situations
in meaningful, integrated ways” and “a need to understand and make reasonable the
experiential world” [28]. Furthermore, some individuals have a greater tendency to
enjoy cognitive effort. For example, in a study in which participants identified as high
or low in the Need for Cognition Scale completed either a simple or complex version
of a number-circling task, “subjects categorized as high in need for cognition reported
enjoying the complex task more than the simple task” [29, 30].

Psychological perspectives on curiosity further support the assertion that individu-
als actively seek out novel or unfamiliar stimuli. Optimal-arousal theories of curiosity
suggest that individuals desire to achieve and maintain a particular state of pleasurable
arousal and will therefore engage in ‘exploratory behaviours’ (i.e. curiosity) and seek
out new information to achieve this optimal arousal [31, 32]. Physiological arousal in
this context is how wide awake, alert, or excited someone is, which determines the level
of attention directed towards a stimulus. This is not directly linked to pleasure, but rather
dictates to what degree we are aware and engaged. Further research also suggests that
individuals engage in exploratory, curiosity-driven behaviours to reduce displeasure
found in experiences of uncertainty [33, 34], in which seeking and acquiring further
information that reduces the uncertainty is consequently ‘rewarded’ with pleasure. This
understanding of curiosity and resolving uncertainty is reflective of Costikyan’s discus-
sion of the necessity of uncertainty in games [35] and more specifically parallel’s To
et al.’s [36] elaboration of ‘narrative anticipation’ as ‘curiosity about the complex or
ambiguous’ and the player’s desire to fully understand a story and it’s ‘internal logic’.
This is also similar to the concept of ‘cognitive closure’, which also describes a moti-
vation to seek out information to resolve or reduce an ambiguous situation [37–39].
Theories of cognitive closure distinguish between individuals that are keen to seek out
closure and resolve ambiguity, and those that seem to be more comfortable with an
ambiguous situation and have no immediate desire to resolve ambiguity, suggesting a
threshold between individuals’ enjoyment of more or less cognitively effortful activities.

Berlyne’s [40] perspective on the ‘psychobiology’ (i.e. the combined functionality of
psychology and biology) of aestheticsmore broadly considers arousal and its necessity to
the experience of pleasure from engaging with aesthetic objects, such as art and media.
While arousal is not directly linked to pleasure, heightened arousal can lead to both
pleasure and displeasure (and in turn, aversion); the arousal allows individuals to direct
attention towards a stimulus, prepares the body and mind for activity with a heightened
awareness of the environment, and heightens preparedness to process more stimuli and
information.

In aesthetics, Berlyne argues that arousal is provoked by discrepancies between the
content of an individual’s schema and the content of, or meanings implied by, the artis-
tic work or text being engaged [41, 42]. Arousal can be increased when properties of a
stimulus are novel, surprising, complex, ambiguous, or puzzling – when existing schema
cannot beused to easily understand the stimuli. Like curiosity’s uncertainty or novelty, the
discrepancy between schema and text results in an initial rise in arousal. This increased
arousal, which can be termed arousal boost, can be pleasurable. However, higher lev-
els of arousal can also be overwhelming and unpleasurable. For example, if a narrative
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is too difficult to understand then the arousal state becomes excessive and interpreting
the narrative can become unpleasant. However, reducing high levels of arousal, which
can be termed arousal reduction, is also pleasurable (potentially due to the removal of
displeasure). Thus, the interpreter of the work derives pleasure from both forming (i.e.
arousal boost) and resolving (i.e. arousal reduction) interpretations and expectations of
narrative. The experience of arousal boost and arousal reduction, specifically in the pur-
suit of pleasure, has been further evidenced in psychological experiments that monitored
physiological responses of participants while engaging withmedia such as literature [43,
44], television [45], film [46], and music [47].

When relevant schema aremore easily determined and accessed in familiar situations
and in response to familiar stimuli, a quicker, automated, ‘habitual’ processing occurs
which Berlyne implies provokes less arousal boost. Berlyne therefore outlines various
factors of ‘dishabituation’ that aim to discourage ‘habitual processing’ and cause access
to relevant schemas to become more difficult, with the intent to increase arousal boost.
These factors are novelty, expectations, complexity, conflict, ambiguity, and instabil-
ity. Adopting Piaget’s [48] perspective on assimilation and accommodation of schema,
Oatley [25] also discusses how pleasure can be experienced through the easy assimila-
tion of new information into existing schema, and the more challenging accommodation
of information via substantive (re)construction of schema. Douglas & Hargadon [17]
similarly explain a difference between the enjoyment when schema are easily accessed
(which they align with the pleasures of ‘immersion’ in a text) and when access to schema
is more challenging (which they align with the pleasures of ‘engagement’ with a text).

Brewer [49, 50] adopts the concepts of arousal boost and arousal reduction when
proposing additional perspectives for the manipulation of arousal. Brewer suggests that
narrative consists of a ‘discourse structure’ that communicates the underlying story’s
‘event structure’, in which the same event structure (i.e. the story) can be represented in
multiple forms of discourse structure (i.e. the storytelling). For example, the numerous
retellings of Romeo and Juliet may be considered as variable discourse structures using
the same event structure. Brewer suggests variations of discourse structure that facilitate
either surprise, curiosity, or suspense. In each, the same events are communicated at
different times in the narrative so that expectations are influenced and/or subverted in
order to instigate changes in arousal. Adopting Hitchcock’s example of a bomb under a
table atwhich twocharacters are conversing [51],Brewer suggests surprisewould involve
subverting expectations with unforeseen events or information later in a narrative (e.g.
the bomb suddenly explodes and harms the characters), whereas suspense and curiosity
involve providing some information earlier on in order to elicit uncertainty throughout
a narrative (e.g. the audience is told that a bomb is under the table, unbeknownst to the
two characters).

4 A Theoretical Model of Arousal Regulation in Interpretive Play

Bringing together the body of psychological literature discussed previously, narrative
enjoyment as a function of level of arousal and proximity to optimal arousal can be
summarily understood as a cycle of arousal regulation (Fig. 1).
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Fig. 1. Theoretical model of optimal arousal regulation in interpretive play

Starting with low/neutral arousal, novel stimuli trigger an initial arousal boost and
consequent pleasure response. Theories of curiosity suggest that, depending on themood
of an individual, novel stimuli may be actively sought out through exploratory behaviour
in pursuit of this arousal boost. Until cognitive closure is achieved, and the novel stimuli
are resolved, arousal may continue to rise and fall as the player forms expectations of
the narrative’s uncertainty. Depending on the arousal potential of the stimuli (i.e. how
unfamiliar or novel the stimulus is), thismay rise to a level of excessive arousal and trigger
a displeasure response, whichmay result in aversive behaviour (e.g. disengagementwith
stimuli). Regardless, once the stimuli are familiarised or resolved, arousal reduction
occurs and triggers another pleasure response.

The threshold for unpleasurable arousal, and therefore the arousal-potential of stim-
uli, differs between individuals. As theories of curiosity and cognitive closure also sug-
gest, individual tolerances for ambiguity differ, meaning somemay bemore comfortable
with a certain degree of ambiguity, whereas others would be uncomfortable or dissatis-
fied. Either of these may result in more, or less, curiosity-seeking behaviour; individuals
comfortable with ambiguity may consequently enjoy seeking our more uncertainty, but
also may be less motivated to resolve uncertainty due to their comfort. Uncomfortable
individuals conversely may be more motivated to resolve uncertainty and reduce their
discomfort, or may disengage entirely to avoid further discomfort.

This psychological understanding of narrative interpretation, and how pleasure is
derived from narrative, can firstly help understand contemporary approaches to sto-
rytelling in digital games and secondly, can also provide a psychologically grounded
approach to design for story-focused digital games. These two aspects are examined in
the following sections.

5 Arousal Regulation in Contemporary Narrative Design

Aspects of this psychological understanding of narrative interpretation and enjoyment
via arousal regulation can be seen in contemporary practice. A broader, implicit, ‘gut’
understanding of audience psychology may inform the practice of many writers and
game designers already, which is reflected in the psychological validity of methods that
are typically employed and recommended in creative writing more widely. For example,
Hemingway’s iceberg theory [52], in which details and events are often omitted to
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strengthen story, can be argued to discourage easy accessing of schema by requiring
readers to infer the missing aspects. However, there are examples of more explicitly
intentional consideration of player psychology to inform the writing and design of story-
focused digital games; specifically discussed here are the documented approaches to
Barlow’s Her Story [6] and Pinchbeck’s Dear Esther [5].

Sam Barlow, writer of Her Story and Telling Lies [53], discusses “telling the story
using the player’s imagination” [54]. Barlownotes that audiences are increasingly “genre
and story-literate”, in which they are aware of “every possible combination of plot and
character”, suggesting that this literacy and familiarity with specific genres and story-
structures is part of a player’s toolkit that can be leveraged by designers. Also citing
Hemingway’s Iceberg theory, Barlow argues for the omission of pieces of a narrative
and suggests that a story is “all about what you don’t show”. Moreover, Barlow argues
that this method is about “leveraging the imagination” and “engaging the imagination by
not showing things”. Barlow suggests that depriving content of clear context encourages
players to infer their own interpreted context, describing Her Story’s one-sided video
clips and how players must infer the other, missing half of an interrogation scenario.
Barlow also explains that the video clips are displayed non-sequentially, thus requiring
players to further interpret how the interview clips relate to one-another chronologically.
This method of non-chronological storytelling can also be found in games such as Thirty
Flights of Loving [55] and Virginia [56], further suggesting a possibly unintentional
application of audience psychology in games more broadly.

Barlowalso discusses twists, andhow they force a “reboot of the simulation” (perhaps
comparable to mental/situation models), requiring the player to reconsider previously
interpreted information to account for new information. Following this, Barlow also
suggests a manner in which the player’s “immersed state is pushed back”, stating that
due to the player’s imagination “working so hard to believe that this is real”, the player’s
imagination will consequently push back to reassert the player’s belief of the fictitious.
Barlow’s suggestion is to momentarily cast doubt over the player’s presence in the
fictional world, thus encouraging the player to resituate themselves or “engage even
harder to believe this is real”. One way in which Barlow achieves this is through the
reflection of the player-character on the in-game computer monitor, where an occasional
strike of lightning reveals a glimpse of a young woman’s face.

Barlow’s approach is comparable to the psychological foundation of narrative inter-
pretation. The leveraging of players’ established knowledge of genre and story reflects
the concept of a schema in long-term memory and expectations formed from prior expe-
rience of similar phenomena. The consequent omission of details fromHer Story’s video
clips, and the non-chronological order in which they are viewed, discourages easy access
to and use of these expectations. Barlow’s discussion of twists also compares to situation
models and similarly suggests that introducing significant, unexpected, or discontinuous
information may result in global updating (or ‘rebooting the simulation’).

Pinchbeck’s approach to the design of Dear Esther is more explicitly evidenced
as compared to Barlow’s discussion of Her Story, originating with research regarding
the application of cognitive psychology in understanding the effect of narrative on the
experience of presence [57]. Further research also investigated story first-person shooters
(FPS) specifically; for example, in observations of player behaviour in anFPS, Pinchbeck
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found that whilst players prioritised attention towards humanoid or moving objects,
players seemed to care little for narrative during play, ignoring story-elements such as
environmental storytelling [58]. However, further research identified that digital games
with an emphasis on story enabled players to better recall and order their own experiences
[59]. The influences of this research can be seen to be applied to Dear Esther; for
example, after finding that players seem to prioritise humanoid characters and moving
objects, Pinchbeck emphasises thatDear Esther presents a “sparse environment with no
embedded agents” and notes the use of a humanoid figure (often interpreted as a ghost)
to direct player attention [60].

Consequently, Pinchbeck specifically identifies ambiguity and abstraction as meth-
ods for “engaging the player’s imagination” [61] and argues that “there’s nothing more
powerful than your own imagination, [it is] the most powerful tool you have at your dis-
posal as a designer and as a writer”. Indeed, Dear Esther “actively resisted” any direct
interpretation, with an intentional lack of a final, ‘correct’ reading for the story, leading
to an “enormous number of interpretations” posited by players.

Speaking in regards to the original version of Dear Esther, a Half -Life 2 [62] mod-
ification, the game relies “… purely on the player’s engagement with and interpretation
of a narrative delivered through semi-randomised audio fragments” [60], demonstrat-
ing the priority of interpretation as the player’s primary form of engagement. Pinch-
beck facilitates this interpretation during gameplay by being ‘incredibly ambiguous and
abstract’. For example, the story of Dear Esther involves no action; different characters
are described, though none explicitly interact. Pinchbeck adopts this approach to avoid
providing explicit information to the player and instead “suggests things that could have
happened”. For example, while players are only given six or seven pieces of information
about the character Paul, who is also not visually represented, players’ interpretations
of the character are “phenomenally complicated”. Hemingway’s iceberg theory is again
adopted, with Pinchbeck noting that this approach would “create tips of icebergs floating
above the ocean of action”.

A careful balance of abstraction and ambiguity is proposed to better engage players
with story, suggesting that players “will automatically create a plot as they go through”
and “if presented with something that looks and feels enough like a story, people are
likely to interpret the action in a ‘storied’ way” [61]. For example, if at one point players
are told ‘Paul was drunk’, then at another point it must also be implied that Paul may
not have been drunk in order to maintain Paul’s ambiguity. Similarly, Pinchbeck notes
the use of abstraction through the mention of the biblical story of Lot’s wife, intended
to be analogous to various storylines and characters in Dear Esther; for example, Lot’s
wife is at times also implied to be Esther herself.

Pinchbeck emphasises that “if you increase ambiguity, if you increase abstraction,
players will invest more heavily” as they are “not necessarily able to drop into that
schematic way of doing things”. This again suggests that the intended use of ambiguity
and abstraction is to reduce players’ reliance on established schema, again comparable
to dishabituation [40].

Both Pinchbeck and Barlow present methods that focus on engaging the player’s
‘imagination’, with various similarities. For example, both discuss the notion of infer-
ence and implication over explication, particularly in regard to Hemingway’s iceberg
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theory. Similarly, the acknowledgement of a player’s existing understanding of genres
and stories and general narrative schema is considered in both Barlow’s ‘story literate’
audiences and Pinchbeck’s explicit discussion of schema. However, the psychological
foundation of narrative interpretation can also be seen in digital games that aren’t explicit
in intentionally discouraging easy access to relevant schema.

6 Empirical Study of Player Behaviour and Response in Gone
Home

While intentional methods of facilitating more effortful interpretation of narrative can
be found in certain games, an analysis of play of a game with no documented intentional
use of psychology (GoneHome [7]) demonstrates the relevance of the proposed structure
of player psychology.

Fifteen participants each played fifteen minutes of Gone Home. Via a stimulated
recall methodology [63], the participants viewed the recording of their gameplay and
reported on their thoughts and feelings at particularmoments, providing detailed descrip-
tions of experience. These descriptions were explored via inductive thematic analysis
in-linewith the process outlined byBraun&Clarke [64], identifying twenty themes from
which connections to the psychological foundation proposed previously can be made.
Some themes were significant due to their frequency of discussion across the entire par-
ticipant group, whereas others were significant due to the frequency of discussion by a
subset of participants.

The most prevalent theme identified was the formation of expectations. Participants
frequently made predictions and voiced their expectations of the story (“maybe some-
one’s dead, or some other tragedy has befallen the family”) and of potential events that
might occurwithin the game (“theremight be, youknow, a secret passage or a keybeneath
a rug”). Further emergent themes suggest how these expectations were informed, such
as general prior knowledge (“… because it was like a caution or warning, a radioactivity
sign, I knew that it was important, or, to go in there” or “obviously it says dark room,
so I know a dark room is all about photo, photography”), or personal experiences (“…
I always leave my keys under plant pots, I’ll go look at the plant pots”, “sort of brought
me back to my childhood” and recalling memories of “constantly having to make new
friends”). Expectations were also informed by prior understanding of similar games (“I
guess, just, um, player bias in that I’ve played video games before”, “I have played
games before, and uh, the door is locked, there’s nowhere else out for me to explore, the
answer is in this room…”). This ranged from specific titles to broader genres, with many
participants attempting to categorise Gone Home themselves, typically into an existing
genre (“the door right at the beginning, my first thoughts were, uh, it could be a horror
game, based on the atmosphere”, “I don’t like horror games so, I was always a bit hesi-
tant about like a jump scare”). The prominence of the discussion of prior expectations in
players of Gone Home demonstrates how often players rely on their established schema
to understand their experience and form further expectations.

These expectations were often abductive in their reasoning, with various potential
outcomes considered – “Did she take it with her or is it somewhere else? Did she throw it
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away?”, “So my, I guess, was she either died, or… she…. was kidnapped or possessed”,
“…so it could be either a boy or a girl”.

Many of the discussions of expectations also coincidewith situations that participants
found uncertain (“Well something has happened and I don’t know what it is”) or strange
and unfamiliar – such as in response to finding a school locker in a teen girl’s bedroom
(“ to find that combination lock because like you know, it was a bit weird seeing a locker
in her room “) or the television being left on in the living room (“who leaves a tv on
when they leave the room, especially on like the static channel, like that’s very strange
to me”). This is similar to theories of curiosity and cognitive closure, and supports the
idea that individuals are drawn to uncertain, novel stimuli.

Filtering of irrelevant information was also a common theme, withmany participants
noting information they had encountered that was unnecessary, with comments such as
“…even though it’s like such an irrelevant thing and irrelevant piece of information” or
“there’s little bits of things that I keep finding everywherewhich primarily don’t have any
use other than just to show you what your family is like”. This last participant suggests
that whilst a piece of information has no immediate relevance to the story, it’s general
implication (what the family is like) is still considered and perhaps retained – therefore,
not all irrelevant information is completely disregarded and forgotten.

One participant in particular clearly demonstrates how they used their prior experi-
ences with games more generally to inform how they approached Gone Home; “from
previous experience from these sorts of games, my frustration in the past has been that I
haven’t looked at everything and I’vemissed something”. This is another common theme
that emerged – that participants were often systematic and thorough in their approach,
often in the explicit pursuit ofmore narrative informationwith concern overmissing vital
details. This typically resulted in participants interacting with as much of the environ-
ment as possible, thoroughly examining their environments with great scrutiny; “trying
to examine the environment with a magnifying glass, just trying to find that little bit that
you missed”, “I knew it was going to be one of those games where you had to look at
everything”, “we loot everything!”.

This systematic and investigative approach also shows how participants often navi-
gated the house of Gone Home more widely; “the stairs obviously looking all inviting,
and there’s a little light at the top, but no, I’m going to read everything first”. Again, this
reflects the careful systematic approach, but also shows how participants determined
when each room should be searched; in this case, this participant felt that they were
being encouraged to go upstairs, but wanted to complete their search of downstairs. This
behaviour occurred frequently amongst eight of the participants; “now here you’ll see
me not take the obvious direction”, “I didn’t know whether I was exploring the house
in the sort of correct way”, “at least the developers want you to go in that direction”.
This differed between participants, but generally involved consideration of a ‘correct’
route through the house. While some voiced that they were trying to determine the
developer/designer’s intent, others only note that they were trying to go in the ‘right
direction’. Various cues are considered by some participants when deciding which way
is the correct way; lighting, whether the path forward was visible (such as through an
open door), and one participant noted the size of the staircase. However, Steve Gaynor,
lead designer and writer of Gone Home, emphasised that while there are two possible



Interpretive Play and the Player Psychology of Optimal Arousal Regulation 253

routes at the start of the game, either up the stairs or through the left hallway, there is
no preferred direction – to progress through the game, player’s still need to find a key to
unlock another portion of the house, but the specific route the player takes to find this
key doesn’t matter. This suggests that neither of these paths were ‘signposted’ or empha-
sised to players, which may indicate various environmental cues that players seek out
when navigating an environment or that the participants retrospectively justified choices
in navigation during stimulated recall. This has been discussed previous in regards to
critical path design for story games (Higgins, 2019).

Common themes also suggest what kind of information participants retained from
the story ofGone Home.Gone Home’s story focuses on the missing family and involves
uncovering pieces of information about their lives – therefore, as can be expected, partic-
ipants frequently demonstrate their depth of understanding forGone Home’s characters.
Much of this typically pertains to the relationships between characters and establishing
how each character is connected. Earlier on in the game, this is focused on identifying
the protagonist and player-character Katie (“I don’t know who Katie is, I don’t know if
we’re, I don’t think we are Katie”, “another reminder about um, Katie, which I assume
is our character”). As participants acquire more information about the family, the more
they are able to identify how they then relate to one-another – for example, Katie’s sister
Sam (“so, OK, I’m Katie, my sister’s Sam”, “so Sam, Katie… yeah Sam and Katie
are sisters then”), their mother Janice (“I’m realising now that Janice is probably the
mother”, “I got the idea that she was the mother from a second marriage”).

Themes found in the study of players of Gone Home reflect the current discussion
of cognitive psychology and narrative interpretation. Constant recall and formation of
expectations is comparable to discussion of schema theory, particularly in how partic-
ipants often used their experiences of other games to inform their expectations. The
recollections of narrative, particularly around characters, also reflects the discussion of
situation models, and individuals’ ability to retain a large amount of potentially rel-
evant narrative information. However, these findings also suggest that individuals fil-
ter stimuli to determine how they might fit into current schema and situation models.
The frequency at which participants were drawn to novel, confusing, uncertain stim-
uli also supports the propositions made in theories of curiosity, in addition to Berlyne’s
arousal-increasing factors (i.e. ‘novelty, surprisingness, complexity, ambiguity, and puz-
zlingness’). Observations of participant behaviour also identified aversive behaviour in
response to potentially excessive arousal, particularly when participants were scared,
with some participants lifting the headphones from their ears to distance themselves
from the game.

While the processing of narrative information may be similar across different media,
observation shows how these processes mediate behaviour in digital games specifically.
Further research into similar story-focused digital games would be beneficial to fur-
ther testing the reliability of these cognitive psychological models and whether these
behaviours and patterns of thought continue in other contexts.
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7 Conclusion and Future Work

Adopting the perspective that the process of interpreting a narrative can be considered
play, a psychological foundation of that process and how it may be pleasurable has
been proposed and contextualized in contemporary practice in narrative design. Primary
research of players in Gone Home reflects much of the proposed cognitive psychologi-
cal model for narrative interpretation and arousal regulation and provides a potentially
suitable basis for future research of psychology in the context of interpretive play.

A psychological foundation of interpretive play can be used to examine current
approaches to narrative design in digital games, as well as inform new approaches.
Whilst the primary research so far supports the proposed understanding of narrative
interpretation and arousal regulation, further examination in varied game contexts is
necessary to determine the consistency of these behaviours. Further to this, it would
also be advantageous to measure physiological arousal using biometric feedback during
play to examine how it may change during exposure to different narrative stimuli. For
example, changes in arousal may help indicate the efficacy of specific design methods
or could be used to determine general thresholds for unpleasant arousal.

Approaches to narrative design for digital games informed by cognitive psychol-
ogy are also recommended to be tested in practice, primarily through development of
commercial digital games. Similar psychological approaches to game design have been
previously tested in this way, primarily in Amnesia: A Machine for Pigs [14, 16]. Poten-
tial approaches to narrative design specifically, adopting the proposed psychological
basis, are thus being tested in the development of smaller commercial titles, the first of
which beingWhite Lake (with an early proof-of-concept demo currently available [65]),
a story-focused game set in an abstract white void in which an environment constructs
itself around the player as they explore and progress. Methods to facilitate arousal reg-
ulation through the discouraging of easy assimilation of schema and increased reliance
on more effortful inference and interpretation shall be applied in the game’s design and
development. Following White Lake’s release, player responses shall also analysed to
determine the impact of the psychological approach on player experience. The ongoing
aim of this work is to further investigate interpretive play in the context of digital games
and continue to develop a cognitive psychological foundation of narrative interpreta-
tion, with a broader goal to contextualise the research and findings in commercial games
development.
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Abstract. Interactive digital narrative (IDN) has characteristics that challenge
the traditional assumptions about narratives, in this sense IDN is defined as com-
posed of system, process, and product, in a model which highlights the procedural
nature of IDN as a reactive and generative system [14]. In this paper, we argue
that educational applications of IDN can be enhanced by placing the emphasis
on the procedural nature of IDN given by the specific framework. We present
an authoring tool for IDN to support early literacy practices in pre- and primary
school children and discuss how the preliminary findings benefit from an analysis
oriented by the Specific Theory for IDN. We propose that the inclusion of system,
process, and product in the analysis and the pedagogical use of IDN bring up
two crucial aspects of young children’s language development: embodied cogni-
tion (specially supported by the system) and interaction (specially benefited by
the process). Finally, we argue that the procedural nature of IDN can provide a
learning opportunity in educational applications of IDN, whereby we highlight
the prominent role of the user within the proposed IDN framework.

Keywords: Interactive digital narrative · Authoring tools · Early literacy ·
Children · Storytelling

1 Introduction

Interactive digital narrative (IDN) has characteristics that challenge the traditional
assumptions about narratives, for instance, the role of the author, the active role of
the audience, and the malleability of the narrative itself. Based on these aspects, some
authors have argued that analysing IDN with theoretical frameworks created to describe
narrative in traditional media does not properly explore the nature of IDN [15]. Differ-
ent answers to this demand were developed, one of them through a Specific Theory of
Interactive Digital Narrative, which aims to overcome the output-centred view of legacy
theoretical frameworks, recognising the importance of all elements of IDN, such as the
computer system and the participatory process involved [14].

In this paper we argue that educational applications of IDN can be enhanced by
placing the emphasis on the procedural nature of IDN [14, 16], and present results from
Mobeybou, a research initiative to develop an authoring tool for IDN to support early
literacy practices in pre- and primary school children.
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We begin by presenting the key concepts proposed by [14] and providing a summa-
rized review of relevant aspects of the role of narratives in language development. We
then establish a dialogue between the specific theory of IDN and early literacy, exploring
the procedural nature of IDN as an element which enhances young students’ linguistic
competences. Finally, we describe Mobeybou, a digital manipulative authoring tool for
IDN designed to pre- and primary school children.

2 Interactive Digital Narratives: System, Process, and Product

An important contribution to the theoretical model of IDN is the distinction between
the material artefact and its output proposed by Nick Montfort in his investigation of
Interactive Fiction (IF) works. The assertion that “an IF work is an interactive com-
puter program, but not directly a narrative” [19] is productive because it leads to the
understanding of an IF or IDN artefact/system as something bigger and more complex
than the narrative itself, as it contains the system, the process and the outcome. Another
important characteristic of IDN is that it requires an interactive process to produce the
output. Considering these premises, while classical narratology methods focus only on
the output (the narrative), an adequate framework to IDN must also account for the
combination of the software/hardware and the user’s interaction process with it, which
together result in a narrative output [14].

Based on these assumptions, IDN is understood as “comprised of system, process,
and product” in a model which “takes into account the procedural nature of IDN as a
reactive and generative system” [14:97].

In this definition, system refers to the digital artefact, including the executable pro-
gramming code and virtual assets, as well as the connected hardware. In other words,
the IDN system contains potential narratives, which are structured through protostory,
narrative design and narrative vectors. The author uses the term protostory to denote a
prototype that defines the space of potential narrative experiences; the term narrative
design is used to refer to the structure within a protostory that enables a flexible presen-
tation of a narrative; and the term narrative vectors is related to the substructures that
provide a specific direction to the story. The second element, the process, is intrinsically
interactive and can engage one or several participants. The process is defined by the
opportunities the system provides and shaped by the user’s actions. The interactions
performed during this phase are fundamental to the output and represent a key distinc-
tion between IDN and narrative in traditional media. The third element, the product, is
classified as an instantiated product, because the participatory process and the procedural
nature of IDN make different narrative outputs possible.

Considering these definitions, IDN can be defined as “an expressive narrative form
in digital media implemented as a computational system containing potential narratives
and experienced through a participatory process that results in products representing
instantiated narratives” [14:98]. Outgoing from Koenitz’s model, we propose to give to
the user a more evident role in the interactive process that takes place between user,
system, process, and product. In this sense, a full analysis of IDN needs to include the
three elements discussed by the author: system, process and product, as well as the user,
who is a cross-cutting element in IDN.
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The main difference between a specific theory of IDN and the applications of nar-
rative theories to IDN [17, 1, among others] is the shift from an output-centred view
to a procedural account. This shift is fundamental to this paper, once we argue that
educational applications of IDN can benefit from it.

3 Narratives and Language Development

Children assimilate and produce narratives in connection with their own embodied expe-
riences in real life and in other narratives, in other words, narratives are a form of human
thinking that is fundamental in making sense out of one’s social experiences, as well as
in the development of one’s emotions and cognition [5, 7, 9]. Regarding the development
of language abilities, the propriety of creating new experiences and knowledge through
temporal and causal organization enhances narrative to a privileged place in literacy
development.

Storytelling is acknowledged as an effective instrument to boost early literacy,
increasing children’s active participation in the language learning process [18]. Studies
have revealed that children’s early exposure to narratives has a major influence on the
development of early literacy skills, being a creative and playful way of linguistic explo-
ration [6, 23]. The frequency and the variety of narratives to which a child is exposed
also impact the complexity of the vocabulary as well as the syntactic complexity in oral
language [23]. Besides, retelling or creating stories implies a mental reconstruction of
the story events, which fosters the development of metanarrative consciousness, and
the emergence of more advanced language skills, enhancing grammar, vocabulary, and
sentence formation [6].

However, narratives are more demanding for children than the discourse they use
in daily life, presupposing, for instance, the use of different verb tenses and a more
elaborated and structured language, implying decontextualized use of the language, as
the narrator always places himself at a distance from the related events [8].

Concerning the scope of this paper, it is relevant to mention that although there are
well established evidences of the role played by narratives in language development,
most of them focus on the product, namely, on the narrative itself and its structure, not
on the system and the process that result in a narrative output. This does not diminish
the value of these contributions, as they are aligned with the classical narratology theory
and therefore mainly related to narrative in traditional media. However, it shows that
investigations about the specific characteristics of IDN and its relation to educational
settings are a fruitful area for new contributions.

4 The Procedural Nature of IDN and Early Literacy

Interactive process-based narrative has been pointed out as a powerful tool in a variety
of situations, such as: technology-enhanced learning for children with autism [20] or
cardiac illness [4], health promotion research and practice [11], vocabulary develop-
ment practices [27] and 21st century literacy skills development [22]. Barendregt et al.
define ‘collective storytelling’ as “the combination of cooperative technologies with
storytelling in order to coordinate different authoring efforts” [3]. The authors present
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digital storytelling and interactive storytelling as related concepts, arguing that collec-
tive storytelling differs from them because it puts a focus on the enriched collective
authoring experience. Despite the specific particularities of each of these concepts and
contributions, our core argument here is that, just as the IDN analysis benefits from the
proposition of a specific theory, educational applications for fostering early literacy can
also benefit from being designed taking into account the aspects in which IDN differs
from other narrative forms. In this sense, the shift from an output-centred view to a
procedural account moves the core contribution of IDN to language development from
the narrative itself to the interactive process through which it is built.

While in more traditional narrative forms only the output (in the form of a text) is
available for analysis - and it is merely possible to speculate about the author’s thoughts
and her writing process - with IDN, it is possible to record and analyse the output, as
well as two additional elements: the system and the interaction process. So, instead
of the established theoretical narrative framework used in traditional media, which is
composed by an author-writing-output (fixed), a specific IDN framework should be
composed by a system-interaction-output (which can be fixed) [14]. This means that
an IDN analysis would allow to look at the system’s configurations and observe the
participant’s exploratory process of creating a narrative. In this scenario, the analysis
of the instantiated narrative can reveal not only aspects of its structure but also how
particular interactions shape the outcome.

Within this framework, the procedural nature of IDN as a reactive and generative
system becomes prominent. This is an important contribution to educational applica-
tions, because while traditional narrative approaches merely focus on the product, the
obligatory interactive process when producing the output of a specific IDN makes the
activity of planning and creating stories more concrete and transparent, as well as the
activity of teaching how to plan and how to create stories.

Regarding early literacy practices, while the process of creating a narrative can be a
challenging and abstract task for young children, the procedural nature of IDN enables
a participatory process which is concretely guided by the system’s configurations. The
inclusion of these elements in the analysis and the pedagogical use of IDN brings up
two crucial aspects of young children’s language development: embodied cognition
(supported by the system) and interaction (promoted by the process).

Children, both in their understanding and production of narratives, refer back to
their own experience of reality. When a child narrates a story, she places herself at a dis-
tance from the momentary situation, imagines something, remembers, and participates
in the portrayed reality. This is not an easy process, and research has called attention
to children’s need of structures that scaffold them in these tasks, which are intrinsi-
cally related to the embodied cognition thesis [2]. Knowing that children assimilate and
produce narratives in connection with their own embodied experience in real life and
in other narratives, it is possible to argue that the system’s configurations aligned with
the user’s bodily and social interactions are a way to foster the development of story-
telling competences. In this context, an IDN system can provide scaffolding structures
to young children by: (i) structuring the space of potential narratives through the proto-
story; (ii) guiding flexible presentations of a narrative through the narrative design; and
(iii) determining possible directions to the story through the narrative vectors.
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Considering the participatory nature of the IDN process, the obligatory interaction
(whether with the system or with the system and other individuals at the same time) to
produce the output is alignedwith the sociocultural theory. Vygotsky (1979) accentuated
the mediative nature of learning, either by means of signs or by means of human medi-
ation. According to this author, the development of thought is determined by language,
that is, by the linguistic instruments of thought and by the socio-cultural experience of
the child. In consonance with this approach, it is possible to argue that the IDN interac-
tive process accentuates the role of mediation as an important semiotic mechanism of
learning. Here, it is particularly relevant to consider the role of the user not just in the
creation process, but also in his interaction with the system. The user is, therefore, the
central element that articulates the IDN as a meaningful whole and potentiates IDN as a
learning tool. This is a relevant aspect to be considered in IDN educational applications,
supported by recent research that has identified the need of fostering interaction with
and through the artefact as a more knowledgeable other [10].

Bears et al. first introduced interactive storytelling at the CHI conference in 1998,
since then IDN has been widely applied in the educational domain and many fruitful
investigations have been done in this area, however not all of them highlight the aspects
in which IDN differs from other forms of narrative. In this sense, in this section, we
established an initial dialogue between a specific framework of IDN [14] and language
development. In the following section, we introduce Mobeybou, an authoring tool for
fostering early literacy and outline some aspects of its application to education aligned
with the theoretical model for IDN.

5 Mobeybou: A Storytelling Authoring Tool for Pre- and Primary
School Children

Here we presentMobeybou [26], a digital manipulative aimed at scaffolding the creation
of multicultural stories among young children, enhancing the development of narrative
competences. The reason for presenting Mobeybou is two-fold. On the one hand, we
aim at illustrating how the IDN theoretical approach has an impact on the study, design
and development of analytic methods regarding educational settings. On the other hand,
we aim at analyzing the potential of this specific digital manipulative as an authoring
tool for IDN.

Digital manipulatives are physical representations, materials or objects with embed-
ded computational properties that allow interactingwith andmanipulating digital content
[21]; they are often also named Tangible User Interfaces [12]. These tools are especially
adequate for young children because they provide opportunities for exploratory physical
embodiment, collaboration, verbalization, exchange of ideas and negotiation [24].

The development of Mobeybou followed an iterative and participatory design
methodology, involving children and teachers along its development, thus undergoing
several iterations.

5.1 The System

The digital manipulative is composed of a series of physical blocks that act as an inter-
face for manipulating the digital content. A previous hardware version of the system is
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composed of an electronic board that connects to a computer or tablet via USB. The
board has six slots for placing blocks, which adhere to it through magnets located on the
board and on the bottom of each block (see Fig. 1, left). A more recent hardware version
of the system uses blocks that communicate with a computer or tablet via Bluetooth,
and with each other through magnets embedded on the sides (see Fig. 1, right).

Fig. 1. The System: previous version (left), recent hardware version (right).

The software is the same on both systems. Each physical block embodies a story
element having the respective visual representation on the upper face. Placing a block
on the board or connecting the blocks to each other triggers its digital representation on
a device’s screen. Children can create their narratives by connecting the various blocks
to each other, or by placing the blocks on the board (depending on the system’s version
they are using). Removing a block from the board or from the block chain makes its
virtual representation disappear from the screen.

Presently, the blocks represent eight cultural sets, namely, India, Brazil, China, Por-
tugal, Germany, Angola, Turkey and Cape Verde. Each set represents the respective
culture and is composed of a landscape, two protagonists, an animal, an antagonist, a
musical instrument and a magical object. There are also five atmospheric conditions
blocks (rain, snow, wind, thunder, night), as well as ambient and background sounds.

Each block element has specific animations that display different actions. The visual
narratives unfold according to the combination of blocks that the users place on the
board, or connect to each other, while they verbalize their stories. A recording button
allows recording/playing children’s narratives.

Protostory. Considering that the protostory can be understood as a pre-story containing
the necessary ingredients for any given walkthrough, the protostory in Mobeybou con-
tains the space of possible stories embedded in the contents of the narrative elements, the
narrative preconditions and definitions, as well as the possibility to let the users actively
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interact with, explore and mix elements from different cultures. These are provided by
the programming code and the interactive interface.

Narrative Design. The narrative was designed through behaviour trees (BTs), a con-
cept well known in the field of computer games to model character behaviour, reactive
decision-making and control of virtual characters [13]. The BTs describe general actions
of entities; thus, each entity interacts with the environment according to a set of prede-
fined rules that define its behaviour. The narrative design comprises following entities:
environment (scenarios, weather conditions); Items (objects; instruments) and Charac-
ters (protagonists, antagonists, animals). The entities behave according the following
rules: The antagonists attack the protagonists; The animals defend the latter; The pro-
tagonists and the animals can join forces to defend themselves from the antagonists; The
antagonists can also join forces to attack the former; The musical instruments and the
magical objects have magical properties and can be used by the protagonists to help the
protagonists and the animals. When an element is defeated (depending on the system’s
version being used), the physical block needs to be disconnected from the others and
reconnected or removed and replaced on the board, in order to bring it to life again.

Since the behaviour triggered for each entity depends on the other entities that are
also present in the scene (on the board or connected), and the properties of those entities,
there is a certain degree of unpredictability in the outcome of a given situation. When
the users connect the blocks to each other or place the blocks on the platform, the BT
of each element gets the inputs of the entities that are present in the scene. Regularly at
a predefined time stamp, the BTs perform updates to check the scene and the defined
priorities before triggering any actions. As a result, there are no predefined stories, nor
a linear narrative. The users create their own narratives according to the sequence of
blocks and the order in which they connect them/place them on the electronic platform.
This way the narrative design opens up a space for experimentation and agency. So, in
their story creation with the digital manipulative, the children are incentivized to find
creative solutions for the situations that unfold by attending to the constraints given by
the rules, which they therefore must infer and understand.

Narrative Vectors. Narrative vectors in the digital manipulative are combinations of
elements and the constraints given by the underlying behaviour rules that are designed
to create specific experiences, for example the usage of a particular instrument to protect
a protagonist after the child has gathered additional knowledge about its properties.

Understanding the digital manipulative in this way facilitates the examination of
aspects which are beyond the focus of traditional narrative studies. The participatory
possibilities provided by the authoring system and its cultural sets can, for instance, be
analysed as part of the protostory in terms of environment definitions and settings.

5.2 The Process

Similar to other IDN systems, the storytelling process with the digital manipulative
is intrinsically interactive and it can engage one or several participants. The digital
manipulative offers a space for exploring storytelling within a multimodal (verbal,
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visual and auditory) embodied (through manipulation) collaborative process, moving
beyond creativity processes based on individual mental imaginary. In other words, it
challenges individual-mind-and-mouth narrative construction transforming it into a pro-
cess in which mind-hands-eyes-and-ears attune in shared embodied, multimodal and
collaborative processes of narrative creation [25].

5.3 The Output

The digital manipulative offers the possibility to record the resulting product of the
interactive digital narrative walkthrough, that is, the instantiated narrative. In this sense,
another relevant contribution of this model is that the instantiated narrative can be anal-
ysed considering the specificity of the digital manipulative’s narrative design, which
is defined by certain narrative vectors, instead of applying “the output-centred view of
legacy theoretical frameworks” [14:97]. This means that the analysis is no longer con-
strained by the need to adapt legacy theoretical positions and can instead fully focus on
describing the particular narrative strategies of each IDN [14].

6 A Pilot User Study: Preliminary Notes on the Educational
Application of the Theoretical Model for IDN

In this section, we briefly present a pilot user study carried out with Mobeybou, aimed
at receiving feedback from the children about the IDN system in order to validate and
inform future developments, as well as at understanding if the manipulation of the
system and the interaction rules between de story elements were well thought and easy
to understand by the target users. This study was carried out with the system’s version
that uses the electronic platform connected to the computer via USB.

The study was carried out at a local public school, with twelve, eight-years-old
children from a class of 3rd graders. The children were grouped in pairs by the teacher.
A researcher started by giving a brief explanation of the functioning of the IDN system.
After that, each pair interacted and explored the tool for around 20 min. Following
the exploratory phase, the researcher invited each pair to tell a story using the digital
manipulative. The data was collected by two researchers (that stood in the background)
through observation and written notes. A third researcher accompanied the children in
their storytelling. All the interactionswere audio-video recorded using a video camera on
a tripod with a fixed focus and zoom. The video camera was placed behind the children
focusing on the manipulation of the blocks. At the end of the intervention, the researcher
carried out a semi-structured interview with the teacher. Considering the scope of this
paper, we focus our discussion on the interaction of just one pair, in order to argue that
the preliminary findings benefit from an analysis oriented by a specific theory for IDN.

6.1 Analysing the Interaction with Mobeybou Through the Lens of a Specific
Theory of IDN

Here, we illustrate representative interaction behaviour of a pair of girls with the tool
through two vignettes and one research note, selected for their relevance as representative
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of children’ interaction with the digital manipulative. The vignettes and the research note
focus on three major contributions from the theoretical model for IDN to early literacy
practices that came up in the analysis, namely: (i) the contributions of the interactive
process to the instantiated narrative; (ii) the system’s contributions to the instantiated
narrative; and (iii) the procedural nature of IDN as a learning opportunity. As we have
previously argued, both the vignettes and the note show the user as the central element
that articulates the IDN (and IDN experience) as a meaningful whole.

The first vignette illustrates what we have identified (i) as the contributions of the
interactive process to the instantiated narrative. It is relevant to say that this relation
between the interactive process and the output (the narrative itself) cannot be considered
or discussed by applying a traditional narrative theory when analysing the children’s
IDN production.

Vignette 1. A girl starts telling a story: “On a full moon night, it was snowing a lot in
India, a little girl was playing…”, she places the pipa-block (Chinese instrument) on the
board and looks at the researcher asking for the name of the instrument; the researcher
answers: “this is a pipa”; so, the girl continues: “she was playing pipa. And the girl
had an elephant and there was a boy. It stopped snowing (she removed the snow-block)
[…], the girl stopped playing the pipa and started playing the flute. All of a sudden,
a very strong wind started blowing” (she removes the snow-block from the board and
places the wind-block and removes the pipa-block and places the pungi-block (Indian
instrument). The researcher asks her: “do you know the name of that flute? It’s pungi”.
The girl continues her story: “The boy went home […] the girl played the pipa again,
the wind stopped and it started raining. To stop the rain the girl started playing the …
pingi” (she tries to remember the word and says pingi, instead of pungi).

Relevance. V1 exemplifies how the interactive process promoted by the IDN creates
a mediative learning environment, accentuating the role of mediation as an important
semiotic mechanism of learning. The interaction with the story elements triggered the
child’s curiosity providing an opportunity to learn new vocabulary. This curiosity was
intrinsic and not imposed from the outside and the child immediately put the acquired
knowledge into practice using it in her storytelling. Also, it provided an opportunity for a
more knowledgeable person (here the researcher) to naturally introduce new vocabulary
(theword pungi). The interaction during the story creation opened up a space for learning
new vocabulary, which the child immediately and spontaneously used in her narrative
(her effort to learn new words was visible when she tried to remember and use the name
of the Indian instrument). The possibility to look at this kind of process represents a
relevant aspect to be considered in IDN educational applications, since it helps teachers
to understand and to access the students’ learning process.

The second vignette illustrates (ii) a behaviour that we have identified as the system’s
contribution to the instantiated narrative. Again, this dimension can only be considered
or discussed using the specific theory of IDN when analysing the child’s production.

Vignette 2. A girl places the panda-block (the Chinese animal) and the snake-block
(the Indian antagonist) on the board and observes the screen. According to the rules of
the system, the panda and the snake started to fight. As she visualizes the fight between
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the two animals, the girl gets very stressed, saying: “Oh my God, poor panda!”. Some
moments later, the girl places the panda-block and the lion-block (theChinese antagonist)
on the board and observes the screen. As they started to fight, the girl places the pipa
(Chinese instrument) on the board, saying “the girl wanted to play the pipa so that they
did not fight” (when a musical instrument is on the board the animals and the antagonists
stop fighting and begin to dance).

Relevance. V2 exemplifies how the child defined the introduction of new elements
after understanding the relations between certain story elements, that is, scaffold by the
possible directions of the story determined by the narrative vectors within the protostory.
The decision of introducing a musical instrument was consciously made by the student
in order to stop the animals fight (this choice was provided by the protostory, which
contains potential narratives, and by the flexible narrative design). Besides, this is an
example of a particular interaction that shapes the outcome, and paying attention to it
can help the teacher to analyse the instantiated narrative.

Finally, the research note is a starting point to the characterization of the procedural
nature of IDN as a learning opportunity, and consequently as a major aspect to be
explored in IDN educational applications.

Research Note. At the end of the interaction the researchers carried out a semi-
structured interview with the teacher, who told that one of the girls of the group above
described had major difficulty in reading and was one of the less accomplished students
in her class. However, during the interaction with the digital manipulative, she stood out,
taking a leading role and narrating most of the story. She used connection expressions
in her storytelling (for instance: “On a full moon night, it was snowing a lot […]”; “All
of a sudden, a very strong wind started blowing”), asked questions about vocabulary
and quickly applied what she had learned. She also quickly understood the rules behind
the system, applying the offered strategies in her storytelling, e.g.: “the snake ate the
elephant” while removing the elephant-block from the electronic board, because she
knew it would disappear.

Relevance. This research note shows how IDN considered as a whole, that is, the triad
of system, process, and product, triggers fundamental dimensions that foster language
development, such as embodied cognition and interaction, and doing so, it creates an
environment that encourages learning. Again, by giving attention to the participatory
process, it was possible to perceive some narrative competences that the child was not
able to demonstrate in a fixed narrative or through a traditional output-centred approach.

The vignettes and the research note illustrate some contributions from the theoretical
model for IDN to early literacy practices. The extension from an output-centred analysis
to a comprehensive analysis of the system, the process and the output represents an
opportunity to inform the design of pedagogical applications of IDN. Moreover, the
evident role of the user in the interactive process that takes place between user, system,
process, and product opens up a window into the student’s learning process, enabling
researchers and educators to guide and to better understand the development of the
students’ language and narrative skills.
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7 Conclusion

By synthesizing the key concepts of a specific theory of IDN [14] and reviewing the role
of narratives in language development, we aimed at establishing a dialogue between the
framework of IDN and early literacy. We argued that educational applications of IDN
can be enhanced by placing the emphasis on the procedural nature of IDN.

The description of Mobeybou and the preliminary findings of a pilot user study,
brought some evidence to the potential of the dialogue between the IDN theoretical
framework and the educational context proposed in this paper. It also provided valu-
able insights for future developments of IDN’s authoring tools for young children and,
specially, for new educational applications relating IDN to early literacy and digital
manipulatives devices.

In short, we proposed that the inclusion of system, process, and product (and the user)
in the development of educational applications of IDN, especially the ones designed to
early literacy practices, reinforce embodied cognition and interaction as relevant acting
factors during young children’s language development. We argued that the procedural
nature of IDN offers different learning opportunities from the ones offered by narratives
in traditional media and this aspect must be thoroughly explored in IDN’s pedagogical
uses. Finally, rather than a specific theoretical innovation, we aimed to illustrate how
two bodies of literature can inform one another, producing novel insights.
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Abstract. Vim is a tangible narrative about energy futures. It is designed to illus-
trate how a story about a public issue could be designed for physical interaction and
whether that interaction can encourage participation in that issue. To date, much
research into tangible narrative has focused on fiction and childhood education.
Energy, as a wicked problem, provides a challenging context for exploring how
tangible elements could be used to tell public interest stories. In this paper, we offer
an overview of key energy issues in Australia and the role of design in address-
ing community concerns. We describe Vim and outline how our design research
approach informed decisions about form and interaction. An initial critique of
our prototype suggests that public interest stories have qualities that diverge from
fictional tangible narrative. In particular, factors such as where a story exists and
the role of the reader need to take account of the real-world context and role of
‘characters’ and ‘settings’ outside of the story.

Keywords: Design · Energy · Journalism · Public interest · Tangible narrative

1 Introduction

Vim is a tangible narrative about energy futures. It is designed to illustrate how a
story about a public issue could be designed for physical interaction and whether that
interaction can encourage participation in that issue.

While broadly positioned within journalistic practice and its desire to tell public
interest stories [1], the project challenges journalistic conventions around truth [2] and
time. In doing so, it draws on the idea that design things play a role in addressing
matters that concern communities [3–5]. Vim also aims to explore tangible interfaces
in a non-fiction, public-interest context. While tangible interfaces have long been of
interest to the interactive narrative community, this attention has largely been directed at
childhood education andfictional storytelling [6]. The opportunities for, and implications
of, tangible non-fiction and public interest storytelling have received less attention:
projects that deal with factual stories tend to focus on history [7], personal stories [8,
9] or cultural preservation [10]. Public interest stories, by contrast, aim to balance the
information needs of public and private interests [11, 12]. Telling such stories using
tangible interaction presents particular challenges such as the dominance of established
narrative forms (e.g.: the inverted pyramid) and strong ties to current real-world events.
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In journalism, narrative conventions privilege reporting of facts, which are assumed to
provide an objective view of current events.

In this paper, we examine our design response to energy as a public issue, including
our approaches to system and story design. In the next section, we introduce the issue
of energy policy and how it has been communicated. We then introduce Vim, a research
prototype designed to explore how tangible interaction could be used to tell public
interest stories. We discuss key features and how these were informed by contextual
research involving professional journalists. In particular, we outline how the prototype
aims to experiment with physical input and output mechanisms; to encourage readers to
act in relation to a public issue; and to understand the value of physical technology in
the context of journalistic storytelling. The project is a work in progress.

2 Energy Narratives

Energy policy is a contested social, political and economic issue. In Australia in recent
years successive governments have unsuccessfully sought to balance public and private
interests in the transition to a low-carbon economy. The process has revealed deep
divisions about the ‘right’ mix of renewables and fossil fuels, the role of government in
supporting industries and jobs, public subsidies for renewable energy, taxes on carbon
emissions, and the possibility of private consumer choice with respect to sources of
energy production.

The dominant arguments around energy have often reflected the classic environ-
mental philosophical divide of Cornucopians versus Malthusians [13]: that advances in
technology and efficiency negate natural limits to growth and enable ever-increasing con-
sumption (Cornucopian), versus over-consumption of a finite base of natural resources
that leads to environmental catastrophe, requiring urgent changes to the way we live
(Malthusian) [14]. In debates about energy futures, this argument is demonstrated in dis-
cussions about the correct balance of renewables and how involved consumers should
be in managing energy demand, e.g. voluntary curtailment vs further investment in
generation assets.

In Australia, public discourse about renewable energy has focused on technical
and economic debates with a lack of substantive discussion about mixed generation
or the consequences of more widespread uptake of renewable energy [15, 16]. Coal
has shaped the identity of several mining regions [17] and the country’s abundant fossil
fuel reserves have helped drive economic growth. Yet the move towards cleaner energy
sources threatens to redistribute wealth away from industry and individuals.

Within a wicked and highly politicised issue such as this, journalistic reporting,
however objective it may attempt to be, is easily perceived and quickly labelled as
politically biased andmotivated by special interests,whether progressive or conservative.
By contrast, design projects have adopted novel forms and interactions in an attempt
to tell public stories of private energy consumption [18, 19], or make public factual
information about emissions [20]. These projects use light, space and household items
to create novel narratives. This prompts our exploration of how journalistic storytelling
might exploit ambient and tangible interfaces.
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Fig. 1. Main interface Fig. 2. Energy profile Fig. 3. Writing table

Fig. 4. Printed story feed Fig. 5. Readers can respond to questions

3 Vim: Story Concept

Vim is a wooden box featuring a solar panel. It prints out stories about energy based on
the reader’s preferences, alongwith a question for them to answer. It incorporates several
physical computing technologies including LED lights, a thermal printer, buttons and
a dial. A 3G-connected microcontroller manages the system, accessing a database of
stories, and logging interactions. The box is powered by a battery that can be charged
by the sun via the solar panel, or by physical effort using a crank. The box has four
sides: on the front is the main interface (Fig. 1); on the right is the crank and a profile of
Vim’s energy use (Fig. 2); the left face features a writing table (Fig. 5); and the back face
has information about the project (Fig. 3). Readers can interact with Vim in three ways:
by using dials and buttons; by donating energy via the crank; or by returning written
responses.
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The stories and interactions are a focus of Vim’s design, as they reflect the two
philosophical positions: either that technology will resolve issues around energy, or that
we need to change thewaywe live. Stories—designed as news briefs—are organised into
four categories, including technology, policy, economy and society. The main interface
gives readers several options:

1. Choose a feed generated by the reader (human) or by Vim (the machine);
2. If human-generated:

a. first choose to ‘make more’ or ‘live with less’;
b. then choose a topic: policy, technology, society or economy;
c. the feed produced is tailored to these parameters

3. If machine-generated, produce a feed.

The feed produced by Vim (Fig. 4) includes three stories: one each from the past,
present and future. The stories are drawn from a bank of 48, each two or three sentences
long, with headline and dateline stating the location and year. There are 12 stories in each
of the four categories, with six under each philosophical position. When a reader selects
a position and category Vim produces one of two feeds that match that combination. The
question at the bottom of the feed alternates each time a feed is produced. Readers are
asked either: ‘What is the worst that can happen?’ Or ‘What is the best that can happen?’

4 Design Considerations

Design, as a research discipline, is in transition. Its original set of concerns were directed
towards understanding (and optimising) the process by which people could and should
create new artefacts [21]. More recent developments in the field have critically appraised
the role of design in late capitalism. This has generated a new set of concerns about the
prospects and roles that artefacts can play in social change. As a result, design research
began investigating how processes can be engaged as a means to challenge the status
quo [22], to derive new conceptual and material insights [23], to mobilise publics [5,
24], and to provide alternative ways of thinking about, and engaging with, wicked and
social problems [25, 26]. Because of this, design things can play a role in addressing
matters that concern communities [3, 4].

In the context of energy futures, our aim is to develop a design prototype that
engages people with the issues associated with energy, provoking them to think about the
problems from alternative perspectives and encourage them to consider the longer-term
implications of personal and policy decisions.

In keeping with a design research approach and our goal to understand the potential
of tangible interaction to tell public interest stories, our design was informed by the
practices and aspirations of professional journalists. Prior to developing the prototype,
seven people were interviewed about their storytelling practices. They were also invited
to speculate on how physical computing might change the way they told stories. The
seven participants all took an experimental approach to their own journalistic practice.
They included the editor of a digital-only daily news site (P5); a science reporter for
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a national broadcaster (P1); two freelance journalists (P4 and P7); a television current
affairs producer (P2); a data journalist (P3); and the president of an international news
design organisation (P6).

Interviews focusedon the process of storytelling; how journalistic values impact story
judgement; and how technology impacts storytelling practices. After the interviews, each
person was sent an exercise focused on how they might reimagine telling a news story
through objects or ambient technologies. The exercise was contained in a slimA5, blank-
page notebook into which was glued instructions and 14 questions, each on a separate
page with space for responses. The questions prompted participants to think of a story,
identify the people and objects involved, and then consider how they might tell that story
by moving it to a different location and using physical computing technologies such as
RFID tags, sensors and lights, among other things. Of the seven, four completed and
retuned the design workbooks. Insights from the interviews revealed several themes that
influenced the design of Vim’s stories and interactions.

4.1 Time

Timewasmentioned by several participants. Comments related to time as both a driver of
narrative and a production constraint: stories needed to be timely and produced quickly.
This meant that “Things aren’t being uncovered because no one’s got the time” (P4).
A lack of time was also seen as an impediment to exploring alternatives: “I can’t spend
forever experimenting” (P3).

Designing Vim, we wanted to play with time, in particular the journalistic focus on
immediacy. We extended the narrative timeline, writing stories set in the distant past
(850CE when windmills were used to grind grain) through to a distant but not remote
future (2085 when black hole technology is used to trap thermal energy from bush fires).
A sample story feed for a reader who chooses ‘generate more’ and ‘policy’ spans 101
years. The stories cover the development of new coal mines in the UK from 1947; the
closure of coal mines in China in 2019; and job losses at the Adani Carmichael mine in
2048. Playingwith time in thisway enables the design to take a complex topic and project
it backward for context and forward to prompt readers to consider the consequences.
This breakswith journalistic practices focused on reporting current events and reaction to
them, instead resonating with imaginative methods from design such as future scenarios
[27] and design fictions [28, 29].

4.2 Facts and Fiction

Journalism emphasises reporting facts and representing situations in a balanced way.
Because of this, verifying information is a core practice [30]. Interviewees explained it
this way: “Often, I’ll have to get three sources to check something” (P4); “The basic
journalistic tenets remain the same, like factual reporting, remaining balanced and
unbiased, not letting as much of my opinions through” (P1).

However, there is a view that notions of detachment and objectivity embodied in these
practices are not sufficient in an online environment and that journalists need to become
interested and active participants in stories [31]. One of our participants explained that a
news designer she knew wanted the news media to take an active role in addressing the
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issues it reported on: “[…] he wants to be able to figure out how to use media to […]
work with healthcare technology to solve the healthcare [issue]” (P6). She believed the
importance of journalism was to effect change.

Our decision to write future news was inspired by critical design practices that
seek to offer alternative, or speculative, views of how things are, or how they could be
[22]. Vim’s future stories describe nuclear-powered cars and towns; laws that require all
new buildings to generate power; and a multiplayer game that encourages people to vote
against politicians who do not use their position to limit climate change. These scenarios
aim to illustrate how today’s actions might impact tomorrow.

4.3 Participation

Our participants saw a role for physical artefacts and ambient media as a way to enable
readers to participate in stories. One of the workbooks described “a more personal
experience being surrounded by images and sound and the physical presence of […]
artefacts” (P2). Another wanted to “engage multiple senses” (P5) and two (P1 and
P5) imagined moving storytelling to locations. Yet informing readers was privileged
over emotional engagement. One participant lamented a lack of context in journalistic
storytelling, saying readers were not given enough information to put stories in context:
“All that’s being asked of them is an emotional response, and people can’t keep running
on emotion” (P7).

Vim aims to enable participation via physical inputs by the reader. The printed stories
reflect the choices readers make via tangible interaction with the machine. This produces
a personalised experience to the extent that the printed news feed reflects their choices.
The need to physically input preferences contrasts with the passive, algorithm-driven
news feeds of social media. Even if a reader wants Vim to decide their news, they need
to physically make that choice. In this way, Vim’s interaction was designed to encourage
participation with the issue of energy futures and to act in relation to it: by choosing a
perspective, donating energy, or answering a question.

4.4 Impact

Journalism aims to have social impact. The nature of that impact varies greatly and can
be as simple as informing communities about things that are important or as ambitious as
exposing systemic corruption or injustice. Much journalism reports incremental devel-
opments in ongoing issues and often the bigger picture and longer-term consequences
can be lost. Our speculative stories aim to address this, but we also want readers to be
able to participate in addressing the energy issue. The design does this in two ways:
readers can help power Vim through manual effort by turning the crank, and they can
respond to the questions. These two questions are open and invite diverse responses.
The box is designed to collect responses—via a writing table and slot to return the note,
and via a web page, where we plan to collate readers’ views.

5 Critique

Likemany tangible narrative systems,Vimuses physical interaction to drive story experi-
ence, but Vim’s public-interest goals mean the interaction is directed toward engagement



Vim: A Tangible Energy Story 277

with the underlying issue. The framework for tangible narrative developed by Harley
and co-authors [6] provides a useful way to critique Vim’s design.

Primary User. Vim’s primary users are people interested in, or impacted by, energy
policy. While those most aware of the effects of power generation on policy, society and
economy are most likely to be adults, children are not precluded from Vim’s design.
Indeed, by adopting a journalistic writing style, Vim’s news feed should be accessible
to a cross-section of readers.

Media. Vim is a multimedia system, encompassing analogue and digital interaction and
outputs. In the design, the tangible interface determines the feedback and constrains
narrative choice: readers can make three choices in relation to stories: philosophical
position; category; or the machine’s choice.

Narrative Function of the Tangible Objects. Rather than supporting storytelling char-
acteristics such as plot, character or setting, the tangible objects in this prototype pri-
marily communicate information about the system, for instance, the energy being used
and generated, or how story components are organised. These objects facilitate user
choice and interaction.

Diegetic Tangibles. Vim’s story world is the real world, both lived and speculative. The
narrative exists in the time and place that the box is located and in the interactions of
the people who use it then and there. The design does not represent a story component,
nor is it the story. The story is in the actions of the public, politicians, energy companies
and researchers, among others.

Narrative Creation. This system constrains a user’s ability to create stories by offering
a limited number of pre-written narratives that are organised based on choice. Although
a reader can personalise the feed, they would not be considered authors. However, the
system also encourages involvement in future narratives by answering questions.

Narrative Choice. Vim offers implicit narrative choices as part of the available interac-
tions and readers discover the consequences of their choices after the interaction.

Narrative Position. According to Ryan’s [32] taxonomy, a reader’s position would be
considered external, as they are outside the narrative—in this case, their lived experience
of energy use. However, the design enables them to both explore and make decisions
about the story: they can make choices that impact the content and they are asked to
speculate on the future. Because of this, the system does not fit neatly into the four
narrative positions.

This brief analysis suggests public interest stories have qualities that diverge from
fictional approaches to tangible narrative. In particular, factors such as where a story
exists and the role of a reader within the narrative need to take account of the real-world
context and role of ‘characters’ and ‘settings’ outside of the story. Unlike many tangible
story projects, story creation is not the key goal. Rather, the aim is to engage publics
on issues that concern them. Storytelling is a way of communicating information and
interaction enables people to participate in the issue.
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6 Conclusion and Next Steps

Vim is a work in progress, however, our design process and story concept suggest there
is scope to explore the potential of, and design implications for, tangible public-interest
storytelling. As a collection of physical computing components, Vim enables us to
explore the potential of light-touch interaction and visceral reactions in relation to a
wicked problem. The design challenges people to make a deliberate choice regarding
the philosophical divide that permeates public debate about energy, but it also asks them
to consider the consequences of decisions. In this way, the design asks the public to
participate in energy as a matter of community concern [33].

As a computer system, Vim can capture reader choices and responses. The sys-
tem logs reader inputs and story outputs, as well as energy donated or generated via
the sun. Reader responses to questions are collected in the box. This means Vim can
gather insights into perceptions of energy futures as well as insights into the relationship
between tangible interaction, stories and responses.

We are mindful that interest in storytelling via objects such as gloves [34], three-
dimensional shapes and flat surfaces [35–37] has more recently given way to a focus
on immersive storytelling experiences, such as those made possible with mixed reality
systems [38]. In journalism, in particular, virtual reality is seen as a way to give people a
first-person experience of an event or situation [39]. However, Vim along with projects
such as [X]PC [37] and Instabooth [9], which seek to facilitate human interaction and
discussion on social issues, or to encourage community engagement, suggests there is
more to learn about the use of objects and storytelling in public debate.

We are currently waiting to deploy the prototype in user evaluations. As social
distancing restrictions related to the coronavirus outbreak lift, we plan to install Vim
in a range of public spaces. We will capture and analyse data on reader’s interactions
with the system as well as their written responses to questions about the future and how
they imagine the issues surrounding energy policy will play out. We are particularly
interested in how interaction intersects with the notion of balancing interests, which
underpins thinking on the public interest, and what this tells us about story form.
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Abstract. Storytelling is a fundamental component of a child’s early
development stages, informing their world view and promoting self-
growth. Comic books are a common medium in these development stages,
for their power of communication and expression. Inspired by narrative
branching structures and technological advances in Augmented Reality
(AR), we developed Tale of T(r)ails, an AR branching comic book, tar-
geting pre-teenagers (10–12 years old). This paper’s contribution focuses
on the design of an AR comic book aiming at critically engaging pre-teens
with Animal Welfare and motivating them for real-world actions.

Keywords: Branching narrative · Interactive storytelling ·
Augmented reality · Transmedia storytelling · Educational narrative

1 Introduction

Stories are a natural and vital element of our lives, imprinting messages in our
subconscious and eventually in our belief system [4]. Fictional and non-fictional
storytelling allows us to understand and critique our world [4], and through
narrative persuasion, to actively educate its audience and promote change in
the real world [5]. Stories told or read by children can make a difference as they
not only develop literacy but also convey values, beliefs, attitudes and social
norms, shaping children’s perceptions of reality [1]. However, designing effective
digital products for playing and learning requires an understanding of the child’s
cognitive development stages [3], together with narrative and technological skills.

Inspired by the Transmedia for Change framework (T4C) that focuses on
stimulating change in individuals and communities [8], we developed Tell a Tail,
a bespoke T4C experience, aimed at adolescents (10–19 years old), dealing with
Animal Companion Welfare in Madeira Island, specifically, on the (re)education
of the public regarding the effects and actionable measures to overcome animal
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abandonment. For that purpose, Tell a Tail is composed of two initial proto-
types: (1) Tell a Tail 360 ◦, an immersive webVR documentary on the different
stakeholders of rescue missions (e.g. kennels, veterinarians, non governmental
organizations, etc), and (2) Tale of T(r)ails, a branching comic book with Aug-
mented Reality (AR). Comic books are an expressive medium for storytelling due
to its combination of visuals and language [7] and have been previously used in
classroom settings [9,11]. Based on previous attempts to redesign comics extend-
ing its traditional paper-based format [2,6], this work investigates the potential
merging of branching narratives, AR and comic books, therefore, its contribution
lies in the artifact description of the Tale of T(r)ails T4C component.

2 Design of Tale of T(r)ails

Tale of T(r)ails combines the traditional experience of reading a comic book with
AR’s potential for agency and immersion. Participants can read the comic as a
traditional branching narrative following a “choose your own adventure” struc-
ture. Furthermore, along with the comic book, AR scenarios can be triggered at
specific points of the narrative. These AR scenarios bring the fictional charac-
ters of the comic book into the real-world (as over imposed computer-generated
characters and environments), allowing participants to build a stronger rela-
tionship with the characters and deeper immersion in the story world. Figure 1
shows the overall flow of interaction of the participants with the comic book and
the mobile application that triggers the AR scenarios. In this section, we delve
into the details of the narrative design, the comic book design and AR mobile
application design.

Fig. 1. Flow of interaction with the comic book enhanced with AR scenarios.

The story recounts the adventures of Chris, who after a long wait is finally
allowed to own a dog, Penny. Chris is a pre-teenager struggling to fit in school,
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burdened with self-esteem problems and easily influenced by her peers while
searching for their approval. By reading the comic book in the format of a
branching narrative, the audience is able to uncover and make choices regarding
how Chris handles the inherent responsibilities of owning Penny. The narra-
tive was strongly inspired by a contextual research regarding Animal Welfare
in Madeira Island, where data exposed the main issues being: overpopulation of
animal shelters; domestic animals mistreatment; lack of awareness to the impor-
tance of sterilization; and lack of responsibility/education of owners regarding
the basic care. Hence, the story branches were designed to raise the reader’s
awareness about animal abandonment, how to train and take care of a pet and
the importance of sterilization. At the very beginning of the comic book, the
story branches into two paths: “Path A – Adoption” of Penny from the kennel
and “Path B – Purchase” of Penny from a shop. The two paths never intertwine
and the story trails culminate into four different endings (two for each path, A
and B). The story shows how dogs, independently of the breed, do not come
pre-disciplined and how sterilization is important in controlling the abandoned
animal population.

The visual style and graphical decisions were matched to our target audience
as we opted for joyful visuals to keep pre-teens interested, despite the seriousness
of the message. The initial pages give the audience instructions on how to follow
the branches of the narrative. The graphical style of the comic book was carefully
designed so that the reader can rely on the colors to guide him/her through the
choices, while minimizing the visual clutter. Along the comic, story branches are
color coded differently, and the border of each panel also is highlighted by the
corresponding color, inspired by [10].

There are twelve AR scenarios throughout the whole comic book. These sce-
narios complement the story from Penny’s perspective, showing Penny’s feelings
and fears towards the events that are happening in the comic book. The AR
application is a vital part of making a stronger connection between the reader
and Penny. The AR scenarios also contain an educational message regarding Ani-
mal Welfare. To further illustrate the nature of the content, we will describe two
scenarios. In the first “The Kennel”, Penny introduces herself, thanks the reader
for adopting her and explains the kennels’ adoption system. Furthermore, she
highlights the importance of adopting and shows that kennels are almost always
overpopulated, hence the dogs do not receive the amount of care that they need.
In the other AR scenario “Veterinary”, we see Penny behaving nervously as
she does not understand where she is going. At the vet, Penny gets a vaccine,
and hates the experience but she is rewarded with a treat, calming her down.
This intends to show the importance of going to the vet even when the pets get
anxious and the power of positive reinforcement.

To uncover the AR scenarios, the reader utilizing the camera view of the AR
application scans the comic book page. This will trigger the placing of a pop-up
scenario into the real-world. These scenarios are comprised of a mix between a
3D background environment and a 2D model of characters. In the AR scenarios,
Penny dialogues with the reader, using a tone and narrative structure suitable
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for the target audience. The graphic style of the AR application matches the
comic book style, bringing the comic and its characters to life. In this way, the
reader does not need to be confined to what is shown in the comic book panels,
giving them the ability to move around freely and explore the fictional world.
The whole AR application was developed in Unity 2019.3.0a11, with ARCore
v1.10.0, along with Fungus SDK to handle the narrative flow.

3 Conclusion

During the development of Tale of T(r)ails, it become evident that comics offer
a rich design space, full of potential interaction possibilities when AR is applied
to traditional mediums such as branching comic books. In the future, using
this prototype, we will investigate the potential of combining comics, branching
narratives and Augmented Reality in creating experimental and novel ways to
tell a story, by conducting formal evaluations studies focusing in distilling lessons
for designers and uncovering limitation of comics as a design space.
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Abstract. We are accustomed to thinking about multimedia technologies as a
coming-together: consider the convergence of still images and sound in film, for
example. This approach, however, struggles to accommodate the slippery dis-
tinction between different components in a digital space. This paper approaches
new technology as a perceptually-generated matrix holding discrete components
in relation to one another. These temporary formation of interacting components
facilitate a unique structure which is other than the sum of its component parts.
It outlines the unique lifecycle of the webcomic, and its relationship with infras-
tructures both of feedback and distribution, through the systematic evaluation of
the specific calibration of technology-based interaction found in the medium.

Keywords: Webcomics · Interactive narrative · Content technology

1 Introduction

Gestalt, from the German word meaning form, refers to a pattern or shape – the sense of
something being whole. This namewas adopted by predominantly Austrian and German
psychologists of the early 20th century, to explain (among other things) our perception
of individual components as forming part of a pattern. One famous example shows what
appears to be an abstract field of black marks; upon recognising it as a dog, the entire
image resolves itself in the mind of the viewer. This coming-together of individual
components to form a gestalt is embodied in psychologist Kurt Koffka’s well-known
phrase “the whole is other than the sum of its parts”.

Well-known but often mis-translated, with greater substituted for other. The whole
is not greater than the sumof its parts - “this is not a principle of addition,” asKoffka adds
- but something different. This new form has a being apart from the individual elements,
one recognised by the drawing-together of single components into oneperceptual system.

This approach provides us with a convenient way to talk about new technologies.
We are already accustomed to thinking about multimedia technologies as a coming-
together: consider themerging of still images and sound in film, for example.We are also
acquaintedwithmedia convergencemore generally, “a situation inwhichmultiplemedia
systems coexist and where media content flows fluidly across them” [1]. If transmedia
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storytelling represents “a process where integral elements of a fiction get dispersed
systematically across multiple delivery channels for the purpose of creating a unified
and coordinated entertainment experience” [2], one in which “the distinction between
the message and the work of art, envisaged as a microterritory attributed to an author, is
fading” [3] then our approach seeks to codify the resultant media landscape.

What constitutes an “integral element” in a fluid, fragmented spacewhere unified and
coordinated experiences are hard to identify? Transmedia models sometimes struggle to
accommodate the slippery distinction between different components found in a digital
space. Web technologies, for example, facilitate fast-paced generative spaces in which
tools and approaches are continuously combined and recombined, and where static
or formalist definitions of a particular configuration seem obsolete. Instead this paper
outlines an ontology which positions new technology as a perceptually-generated matrix
holding discrete components in relation to one another. The distinction between media
systems and media content becomes less profound, since these integrate in a temporary
configuration in which the paratextual becomes textual. These temporary formations of
interacting components facilitate a unique structure which is other than the sum of its
component parts. It is a framework general enough to describe the technology-mediated
interactions between actors involved in the content lifecycle whilst remaining agnostic
to specific platforms.

By way of illustration this paper situates the webcomic not as a discrete entity, a
JPEG on a screen, or as a transmedial component in a greater distributed story. Instead
it sees the webcomic as a formation of discrete interactions which take place in a variety
of spaces. These interactions blend together in a continuous experience that manifests
across multiple platforms: reading apps, mailing lists, comment forums, funding plat-
forms, conventions etc. They also exist between the user and the content, in operations
which exist solely in the narrative spaces. The affordances of the “digital first” reading
experience facilitated by webcomics in turn permits the formation of this integrative,
aggregate model.

The specific configuration of the current webcomics ecosystem creates a new inter-
action space that in turn configures the relations between all actors (readers, authors,
editors etc.) The value of this investigation is threefold:

1. It permits a better understanding of a web-native models of interaction, which goes
beyond speculation about specific platforms. Understanding the limitations rep-
resented by a particular configuration of elements (social and technological) pro-
vides a predictive model for fledgling authors looking to identify how a particular
technological circumstance will affect their work.

2. It explores the combination of diegetic (within) interaction with non-diegetic (out)
interaction combining reading and authorial space. This is of particular relevance to
scholars and authors seeking to understand how technological and social externalities
impact and shape narrative content, and the manner in which expectations produced
by a certain configuration may impact their creative work.

3. It is beneficial both to readers and authors of webcomics: readers are recognised for
the ways in which the discrete components of their experience are drawn together,
while authors can better understand the relationship between readers and funders, an
essential part of the content creation experience. Authors seeking to thrive in a world
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where the traditional publishing value chain is being “disrupted and disintermediated
at every stage” [4] would dowell to understand the osmosis between the construction
of narrative and that of audience. Reader-response as a technologically mediated
process deserves this recognition.

This contribution presents a technological analysis of webcomics as an integrated
ecosystem of authorial, editorial, funding and reading tools, mediating a complex net-
work of interrelation between the key actors of the webcomics life cycle. The analysis
highlights the technology-mediated interactions within the specific anatomy of web-
comics, breaking the traditional separation in phases of the content industry, and the
differentiation between the diegetic space of content experience and the nondiegetic
spaces of content creation. The study of webcomics provides the opportunity to outline
a general framework of analysis that can be used to guide the design and assessment of
content technologies.

2 Background

The differences between the communication circuit of print comics and webcomics have
been discussed in Benatti [5]. In print comics and by extension in digital versions of print
comics, the agents invested with the most significant amount of influence are publishers
and distributors. Webcomics by contrast develop a different communication circuit that
enables the emergence of alternative genres, formats, authors and readers. This broad-
ening of the audience of comics is also enabled by webcomic creators’ preference for
microtransactions. Unlike print comics, webcomics are often free to read and employ
crowdfunding platforms such as Kickstarter and Patreon to support creators through
small voluntary transactions. These often use as an enticement additional interaction
possibilities, such as pre-release access to new content or more direct involvement in the
content creation process, from naming new characters to having the reader’s likeness
included within the narrative. Additionally, webcomics also allow readers to interact
with other readers by inscribing their views as comments in the margin of the page or
even upon the page itself (such as in Japanese tsukkomi). Finally, webcomics experiment
with digital-native page layouts optimised for mobile interfaces, such as the vertical strip
of the Korean platform Webtoons, which enable new haptic interface possibilities (see
Fig. 1).

One consequence of this shift to a more creator-centric approach to publication is
a desire for immediacy in the interactions between consumers and creators of content,
which is also evident in other sections of the digital literary sphere [6].Maintenance of an
online persona becomes a de facto requirement aswebcomics creators take responsibility
for what might previously have the role of a publisher, including marketing. Combined
with a frequent posting schedule (daily or weekly) and the emotional investment that
often comes with financial ones, webcomics producers become obvious candidates for
the formation of parasocial relationships, imagined relationship consumers have with
the producers of content. The formation of these relationships represents a significant
part of our conversation around online media, where consistency of persona permits the
relationship to form.
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Fig. 1. Korean long-strip (a) is optimised for continuous scrolling; Japanese tsukkomi (b) enable
comments on the comic boards; micropayments (c) grant sponsors pre-release access.

In his exploration of audience types, theorist Gamson identifies five ways to experi-
ence celebrity, of which four position the relationship as antagonistic to some degree [7].
Audiences are seen as probing or testing the reality of the celebrity persona as articulated
either through their work or behaviour (the former being a component of the latter) in a
relationship analogous to the play between comic creator and audience. Audiences both
test the persona, seeking inconsistency in identity, but also seek to define (or redefine)
the persona, policing the identity presented by the creator. This tension between the
demands of the reader and the willingness of the author to acquiesce in turn manifests
itself in the nature and form of interactions resulting from that tension.

2.1 Content Lifecycle

As theorised by Darnton [8], the “communications circuit” of print book production
has a clear distinction between phases. Once printed, works cannot be amended unless
published in a new edition. The work requires significant production time and a material
outlet (bookshops) for distribution, after which the reader’s role in the feedback mech-
anism is historically confined primarily to indirect sources (such as sales). Print comics
have a shorter life cycle, which is dominated by their serial publication, usually through
monthly issues. Further periodicity also exists, for example through annual conventions
such as Comic-Con, Lucca Comics and the Angoulême Festival.

Digital technology does not introduce new elements to the content life cycle, but
it can blur its shape and distinctions between phases. It is worth highlighting that the
current model we consider as a baseline is the result of the industrialisation of content
creation, which rationalised phases and roles so that they achieve predictable outcomes.
In general, we generalised at least three different lifecycle models (see Fig. 2):

1. A book-like life cycle is distinguished by long creation and distribution phases; book
writing can take a span of years, and its fruition can span decades or centuries

2. A serialization-like life cycle is distinguished by a long creation phase and a
distribution broken-down in periodical issues, i.e. weekly or monthly episodes

3. Awebcomics-like life cycle is distinguished by a broken-down creation phase which
generates small units of interdependent contents, that are distributed before the
ending of the overall creative process

Thedifferences between thefirst twomodels concernmostly the distribution channels
and media used. On the one side, books are expensive to produce and their distribution
through a network of bookshops and libraries is relatively slow. On the other side,
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Fig. 2. Life cycles of (a) books, linear creation and linear content experience, (b) series, a linear
creation and experience in episodes, and (c) web series creation and experience.

magazines have a lower cost of production and they can rely on the distribution network
of newsagents.

In contrast, the model of webcomics is justified by the need to support the ongoing
creation process, by monetization and rapid assessment of the validity of the creative
work. Webcomics are not usually like magazine strips, short and self-conclusive works,
but often lengthyworks of hundreds or thousands of issues. As independent publications,
webcomics are not overseen by professional editors, but supported by self-organised
volunteers or para-professional groups. Thus, both the author and the support groups are
limited and cannot sustain years or months necessary to “complete” a work, but must
monetize as soon as possible by publishing on a weekly basis.

In a short time, a new issue is created, translated, distributed, monetised, read, com-
mented and discussed. Readers can play multiple roles: contributing to translations for
the benefit of other communities, funding the author, providing feedback, publicising
the contents through social media, recommending and rating contents, commenting on
the issue or commissioning new issues. While reading, users contribute both indirectly
(through generation of ad revenue, for example) and directly (through micro-payments,
rating, comments, commissions and suggestions). The parasocial relationship developed
by an author discussing their lives and motivations with an interested audience deep-
ens the engagement, a positive feedback loop. Such interactions can be detrimental, of
course: the emotional labour of addressing fans, for example, or the scraping of new
content for distribution in other platforms (with the author attribution removed.) All
form part of the aggregate technology of the webcomic.

Overall, the webcomics life cycle has two distinct circuits: a reciprocal circuit in
which rapid switching of roles and phases is necessary to support creation, and a terminal
circuit more akin to magazines in the mid-term and books in the long term (see Fig. 3).
Indeed, webcomic issues are collected in arcs which can be seen as major narrative
milestones or partially independent storylines, which in the long term constitutes a
coherent work in the light of an overall plot.

Fig. 3. Webcomics life cycle.



292 A. Antonini et al.

2.2 Content Technology

The disruptive, disintermediating effect of web technologies create the conditions under
whichwebcomics can exist. The activities of each actor (author, reader, editor, publisher)
is to an extent regulated by aggregate components of this technological gestalt. The
combination of interactions represented by webcomics can be aligned with what this
paper considers the four components of the mainstream content industry:

1. Publishing systems, in which the content is published first to the core reader base
2. Distribution systems, in which new content propagates across portals, newsfeeds

and notification systems to secondary pool of consumers, which recontextualises the
material

3. Reading systems (or consumer system), represented by multimodal, multi-channel
web reading structures

4. Feedback systems, which connect authors, publishers and readers. This might be
through comments, for example, or mechanisms of micro-funding based on early
access to content and on ads.

This rather linear model can be simplified to consider the way in which a content tech-
nology “infrastructures” the content lifecycle. This in turn simplifies our understanding
to something more akin to the traditional model of distribution and feedback found in
the study of communications (see Fig. 4) which highlights two main phases:

1. Distribution infrastructure, in which content is delivered to users. This accommo-
dates shops, websites, e-reader software, collected volumes etc.

2. Feedback infrastructure, which delivers resources necessary for the creative process:
comments, ideas, criticism and (crucially) payment.

Content creation is motivated by the author but constrained by the resources pro-
vided by the feedback infrastructure. Content experience is instead motivated by reader
curiosity but constrained by the resources provided by the distribution infrastructure.

In summary, the content life cycle is defined by two components: the infrastructures
of distribution and of feedback.

Fig. 4. Distribution and feedback infrastructures.
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3 A Framework for Content Technologies

A particular configuration of distribution and feedback infrastructures supports a partic-
ular content life cycle, which in turn exerts an influence over the actors participating in
that life cycle. This drawing-together represents in some respects a causality dilemma:
are webcomics creators more engaged with fans because technology encourages this
behaviour, or because it permits it? Would the current configuration which we recognise
as the common webcomics experience exist, were these technologies transplanted to a
century ago?

Such questions are beyond the scope of this paper.What can be considered, however,
is the particular circumstances which the current configuration of technology-mediated
interactions creates. The frenetic lifecycle of the webcomic (combined with tools for
social interaction) permit readers to develop a close relationship with the work, for
example. What likely forms of interaction arise from the alignment of different actors
within this matrix?

As discussed above, the content lifecycle involves a wide range of interactions:
author-editor, editor-distributor, user-user, user-distributor and user-author. These inter-
actions are supported either by feedback or distribution infrastructures. Focussing first
on the former, it is possible to split interactions into two parts: diegetic interactions,
which concern elements of the narrative world; non-diegetic, which concerns elements
tangential to it. Which a reader favours has an impact on the manner in which they inter-
act with the author. Some readers, for example, may object to Patreon announcements
or the author’s discussion of their personal politics – issues which they feel are unrelated
to the world of the narrative. Digital technologies often place all user-to-user interac-
tions within the same physical space, resulting in the interleaving of these conversations,
much as game chat interrelates conversations about in-game currencies, difference-based
bullying and more mundane social matters [9].

Interactions may be classified as regarding the narrative (N); tangential to the narra-
tive (NN); part of the content experience (E); part of content creation (P). Each of these
categories may befit a different actor (editors are more likely to be involved in content
creation, for example) and each is likely to perceive object of study in a different way.
See Fig. 5.

Fig. 5. Features of interactions: (N) about the narrative, (NN) not about the narrative, (E) part of
the content experience, (P) part of the content creation.

As a content technology, webcomics mediate a wide range of interactions. In this
regard, we can identify at least five main types of actors: author, reader, publisher, editor
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and patron. This results in 25 points of potential interaction between actors and a relative
set of interactions (see Appendix1, Table 1 [10]).

The language for these interactions is derived from an earlier work on the nature of
technology mediated interaction [11] which seeks to identify appropriate binary dimen-
sions which can be used to calibrate expectations around a particular technology (see
Fig. 6 [10]). These dimensions are used as scales in describing in which direction the
technology is pushing the interaction (see Appendix, Table 2 [10]).

Fig. 6. Dimensions of mediation of technologies-based interactions. (The original work of
Antonini & Brooker identifies twelve dimensions, this contribution extends this list with three
extra dimensions: negotiate/declarative, one-time/recurrent and structured/unstructured.)

By way of illustration, we may consider three examples of interactions between
identified agents:

Example 1: Author to Reader/Diary of a Serial
The diary of a serial is an appendix included at the end of a webcomic issue. In these
extra panels, authors share with readers their plan for the progression of the comic, the
timing of the next issues and the difficulties they are facing.

The diary also provides a view on the sources of inspiration for the story, doubts and
other insights which enrich the reading experience. The diary is coupled by the comment
features and contacts of the author, such as upcoming convention appearances, which
are used by readers to engage with the author.

The diary exploits the same publishing mechanism of the comic. This interaction is
configured as described in Appendix, Table 3 [10].

Example 2: Publisher to Publisher/Reprint
Content is published on a main platform while other specialised publishers monitor
for updates and extracts content to create reprint publications on other portals. This
interaction is configured as described in Appendix, Table 4 [10].

The reprint of contents of alternative portals is used by other publishers to harvest
and monetize part of the success of a webcomic, but also to provide new contents to
the audience of their portal. For instance, portals specialising in Korean authors may
replicate successful contents from Chinese or Japanese portals.

1 Appendix published as a separate CSV file https://doi.org/10.21954/ou.rd.12936596.v2.

https://doi.org/10.21954/ou.rd.12936596.v2
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While in some cases the reprint does not add any value to the content, in other cases
it requires a form of editing, such as translation of the comic.

Example 3: Patron to Reader/Payment for Early Release
Webcomics issues are often free to read, but additional features or preferential early
access may be locked under a pay to read condition. This interaction is configured as
described in Appendix, Table 5 [10]. Payment for early release is a mechanism provided
to readers who want to support an issue. Readers can take turns supporting the author
knowing that their contribution to the communitywill be compensated by othermembers.
Furthermore, this mechanism creates over time a fan club of readers sharing the burden
of supporting the author.

In summary, narrative-mediated interactions between users (with the narrative and
through the narrative) are likely to be diegetic interactions, while interactions within the
narrative may or may not concern the narrative. Lastly, interactions outside the narrative
are likely to be non-diegetic, but could still concern aspects of the narrative (e.g. critique,
translations, or editorial contribution).

The preceding section considered one way in which interactions are regulated
by a specific feedback infrastructure. We now move to consider how distribution
infrastructure can impact on content distribution.

As discussed above, the webcomics technology ecosystem supports a frenetic life
cycle. Phases that require years in print publication take place in weeks but are followed
by a commensurate long tail of other activities. For instance, payment for early release
accelerates the distribution to readers and the creation of new contents, while reprints
broaden the distribution outside the author’s channels. These interactions occur either
during the creation or experience of contents, as input or output of the distribution
or feedback infrastructures (see Fig. 7) with a commensurate effect on the speed of
distribution.

The lifecycle is the result of numerous interactions between different subset of actors.
The overall functioning of this technology-enhanced lifecycle is the result of the quality
of the interactions, which the technology can support or hinder. Each activity requires
alignment and compatibility between actors, specifically in regard to:

1. Power structure between the actors
2. The interviewing of actors’ Activity Schedules
3. Resource management, i.e. access and use of resources among actors
4. Synergies between actors’ Goals

Indeed, the features of the technology-mediated interaction provide a specific con-
figuration for each activity. For instance, in Example 1, there is an alignment of goal
and schedule between author and readers. The technology is reflective and negotiative,
recurrent and about control, supporting the author in iteratively managing the align-
ment between their views and audience expectations. Both reading goal and production
schedule are therefore kept in a tight engagement. In Example 2, there is an asymmetry
in the power structure, which eventually reaches a balance. Even the publishers whose
comics are reprinted are in turn capable of reprinting other publishers’ comics. There is
an exchange between subjects, who change their role. The technology is actionable and
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Fig. 7. Lifecycle activities in web comics

synchronous, resulting in a mutual enrichment of publishers’ catalogues and an expan-
sion towards new reader communities. In Example 3, the technology enables readers to
take turns in sharing the burden of providing resources to the author. This happens by
establishing a temporary power structure where readers take on the role of patron tem-
porarily. No content creation, distribution, experience and feedback is possible without
interaction, and with its lack of oversight, webcomics is an emblematic example.

Webcomics development becomes profoundly open, even where the author does not
wish it to be so. Ifwe seewebcomics not as images on awebsite, but a complex ecosystem
of interaction modalities held in matrix, then the various pressures exerting themselves
upon the creator become manifest. Tensions emerge between the author as autonomous
creative and an invested audience with a desire to shape the content. The non-diegetic
element of the author’s persona becomes enmeshed with the diegetic components of the
story, in a manner which would likely distress Roland Barthes. The author in turn seeks
to actively shape their audience both diegetically (through the content of their work) and
non-diegetically (their online persona). By way of illustration we may consider the case
of webcomic Ctrl-Alt-Del.

Ctrl-Alt-Del is a long-standing webcomic by artist and writer Tim Buckley [12]. A
videogames-oriented webcomic in a model popular in the early 2000s (see also Penny
Arcade [13] and PVP Online [14]) the tone was initially irreverent - and disinterested in
longer-standing narrative. A contemporary reviewer described his work as consisting of
“cattyWarcraft jokes and the monkey-cheese-ninja randomwackiness of manchild main
character Ethan” [15].

On June 2nd 2008 Buckley posted a comic entitle Loss [16], which wordlessly
depicted the miscarriage of main character Ethan’s fiancée Lilah. This transition to a
storyline which the same reviewer described as “excruciatingly slow, melodramatic,
ham-handed” was met with significant negative response within the wider community.
“I know that everybody has their own idea of what Ctrl + Alt + Del [15] is “sup-
posed” to be,” explained Buckley in a contemporary blog post, and this was certainly
the case. Fellow webcomics creators jokingly described him as “the antichrist” and the
comic received such widespread derision that it became a widely popular meme – one
which Buckley subsequently engaged with. The comic returned to its roots, emphasising
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single-page arcs and narratives drawn from video games. Buckley sought to challenge
his audience, and lost.

4 Discussion and Conclusions

“It is important,” write Paul Duguid, “to think not idealistically about information, but
materially” [17]. The novel emerged as the first print-native literary genre in the seven-
teenth and eighteenth centuries, simultaneously constrained and enabled by the technolo-
gies of print production and distribution [18]. In the nineteenth century Charles Dickens
attempted to take control of the communications circuit by publishing his novels in the
periodicals that he owned and edited, Household Words and All the Year Round [19].
However, the technological circumstances of print limited the opportunities for rapid
response to reader feedback. Dickens sought to engage with his audience through an
extensive programme of public readings, which spanned several countries and forced
him into punitive workloads, potentially hastening his death. The rapid production, dis-
tribution and feedback infrastructures of webcomics are establishing the motivated cycle
that eluded content creators like Dickens, who sought to cultivate those types of audience
interaction that would better suit their needs. At the same time, readers become central
to the distribution and feedback infrastructure, intervening into the storytelling process
by taking over the roles of editors, translators and funders. The content experience of
webcomics is therefore permeated by the diegetic and non-diegetic interactions enabled
by this unique technological configuration.

Webcomics are a web native genre innovating mainstream comics from several per-
spectives, such as disintermediating the author/reader relation, enabling user-driven edi-
torial processes, self-organised distribution of contents, multi-modal and multi-channel
redistribution and micro-payments. The most relevant distinguishing results of this set-
ting are the fragmentation of the communications circuit, as there is no centralized
oversight by any organisation, and the blending of creation and experience, for example
combining reading with publishing, publishing with engaging readers and reading with
social media activity.

With this work, we want to raise awareness of different types of diegetic and non-
diegetic interactions and use webcomics as an example of how technologies can be used
to promote (or hinder) them. A limitation of this contribution and a clear line of future
work is the analysis of the interplay between narrative and audience reaction. Several
possible approaches present themselves: detailed semi-structured interviews with web
comics creators, in which this relationship is explored; empirical explorations of fan
communities and their fragmentation following significant evolution in the creator’s
work; a conscious reconfiguration of the communication circuit and study of its long-
term consequences. Each of these approaches would require significantly more context
– intellectually, biographically, socio-politically – than this technically-focussed paper
can afford. The shift in tone and political consciousness of long-running “slice of life”
webcomic Questionable Content, for example, presents an ideal model for exploring the
fragmentation of its community – but would require significantly more space to evaluate.
While the emphasis of this paper has not been on application, it is hopefully clear that
there is substantial scope in this regard, at least sufficient to justify its presentation to
this community.
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Furtherworkwill also reflect on howcertain configurations of aggregate technologies
precipitate certain kinds of interaction. The gestalt of integrated technologies that we call
webcomics is held together in part by the perception of its audience as having a form.
Cultural perceptions of a certain configuration of technologies then impose their logic on
the environment and influence criteria for success, as discussed for example by Floridi
on the ethics of infrastructure [20]. We need a system to study these functionalities in
general, abstracting their effects in the interactions between actors, both diegetic and
non-diegetic. This speaks to a potential area of discussion – that this paper assumes a
financial imperative, which is used a proxy for the wider motivations felt by the author.

A particular configuration of distribution and feedback infrastructures supports a
particular content life cycle, which in turn exerts an influence over the actors partici-
pating in that life cycle. In this view technology is not neutral – rather it configures a
specific field for interaction which may facilitate or impede communication, collabora-
tion or competition between actors. The image-based format of webcomics, for example,
permits forms of predatory publishing which erode the income of the author, but also
supports the reader base in providing translations and pushing the content to different
communities. The combination of impression-based advertising, with the limited cost
of content crawling and replication, pushes toward a competition between platforms for
the fastest and more reliable service.

Identifying the outcome of a particular technological configuration poses significant
social and technological challenges. The interaction between an array of components,
technologies, actors and social structures frustrates such efforts. Developing a model
for evaluating the mediating effects of technology-based interaction would be helpful
in developing a better understanding of how unique technological configurations can
generate commensurate interaction configurations.
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Abstract. This paper describes the creation of the Interactive Narratives collec-
tion in the UKWeb Archive, as part of the UK Legal Deposit Libraries Emerging
Formats Project. The aim of the project is to identify, collect and preserve com-
plex digital publications that are in scope for collection under UKNon-Print Legal
Deposit Regulations. This article traces the process of building the InteractiveNar-
ratives collection, analysing the different tools and methods used and placing the
collection within the wider context of Emerging Formats work and engagement
activities at the British Library.
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1 Introduction: The Emerging Formats Project and the UK Web
Archive

With the introduction of new digital media in the publishing landscape [1], cultural
heritage institutions need to consider how new formats and their technical dependencies
are shaping their collection policies, and how they can ensure meaningful collection and
preservation of current digital outputs over the long term.

In order to address these issues and successfully represent the breadth of today’s
digital offer in their collections, the British Library (BL), together with the other five
UK Legal Deposit Libraries (LDLs) set up the ‘Emerging Formats Project’ [2].

The UK Legal Deposit Libraries (Non-Print Works) Regulations 2013 [3], which
extended legal deposit to include non-print publications alongside print works, provide
the context for the Emerging Formats Project. The main objective of these Regulations
was to help ensure comprehensive collection of UK publications, as well as safeguard
born-digital publications against the risk of disappearance. Since 2013, the UK LDLs
have been collecting a variety of born-digitalmaterial,mainly comprising eBooks, eJour-
nals and archived UK websites [4]. All six UK LDLs, as a collaborative effort, are now
looking at digital publications that are in scope for collection under Non-Print Legal
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Deposit (NPLD) Regulations, but whose formats, structure and content are more com-
plex than those currently in their collection, and could pose a challenge to their existing
collecting practices.

For this purpose the Emerging Formats Project was launched in 2017. Emerging
formats were defined as born-digital publications with no print counterpart that have
strong software and hardware dependencies, and often consist of more than one media
type. They are created within a continuously changing marketplace, and most of these
new formats are already at risk of rapid obsolescence [5].

In order to correctly identify user needs, The BL conducted targeted UX research
into user behaviour and expectations for access to emerging formats. The research iden-
tified a strong interest in the added value of a curated collection of emerging formats,
as well as support for the collection of contextual information around publications [6].
The anticipated need was for researchers - from a variety of fields, e.g. literature, dig-
ital humanities, history of science, social sciences, programming - and for creators of
emerging formats. With regards to access, support from reference and curatorial staff
was viewed as important, as was the idea of new types of library environment in which to
use complex digital publications. These findings helped us shape the collection manage-
ment methodology for emerging formats, including what and how we collect complex
digital objects, and informed plans for future access.

The main goal of the Emerging Formats Project was to devise a system to identify,
collect, describe, preserve and make available complex publications within scope of
NPLD in a timely manner. This was to be achieved by means of different resources and
collaborations (with creators, users, researchers, etc.) The UK LDLs chose to prioritise
specific formats to begin their research: Book as mobile apps and web-based interactive
narratives. The former refers to digital books published as mobile apps - they tend to
have strong hardware and software dependencies and often make use of interactive
features characteristic of mobile technology. The latter are online text-based stories,
which require the reader’s active input to determine how the narrative unfolds.

While the collection of mobile apps was uncharted territory for the LDLs, capturing
web-based interactive narratives could be supported by workflows and tools already
employed by the UKWeb Archive (UKWA). The UKWA was originally founded at the
beginning of 2005 as a consortium (UKWAC), and only operated on a permission basis,
with curators carefully selecting websites and asking domain owners for permission to
archive their work [7]. With the introduction of NPLD Regulations in 2013, the UKWA
moved to archiving the UK web under Legal Deposit Regulations on behalf of all six
UK LDLs. This includes an annual automated crawl of all UK websites (those that have
either a UK top-level domain or can be identified as hosted or based in the UK), as well
as the curation of special collections around specific topics and themes. This results in
an archive of many millions of websites and hundreds of special collections.
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2 Experiments and Engagement Activities that Enabled the British
Library to Better Understand the Interactive Narratives
Landscape

The BL established a Digital Scholarship department in 2010, with the aim to promote
newmethods of research using born digital and digitised library collections [8]. From its
inception, this department fostered an interest in creative innovation and partnerships.
Including seeking opportunities to collaborate with experimental writers and digital
makers of narrative games and interactive fiction, to better understand the emerging
digital format works, which they were creating.

The Library instigated experiments and initiatives, which included competitions,
transmedia writing residencies, interactive writing summer schools and online game
jams.

2.1 The Off the Map Game Design Competition

Anearly creative collaborationwas theOff theMap competition [9], organised in partner-
ship with GameCity festival and the videogame publisher Crytek. Launched in 2013, this
competition set UK higher education students the task of creating videogames and vir-
tual interactive environments using digitised British Library collection items, including
maps, views, texts, illustrations and recorded sounds as creative inspiration [10].

A team of students called Pudding Lane Productions from De Montfort University,
Leicester, won the first competitionwith their stunning interpretation of seventeenth cen-
tury London before the great fire of London in 1666 [11]. Later Off theMap competitions
were themed to coincide with BL exhibitions on gothic literature, William Shakespeare
and Lewis Carroll’s Alice’s Adventures inWonderland. Submissions offered completely
new interpretations of the Library’s collections and included interactive fiction entries,
which had been created using the open source Twine platform.

2.2 Transmedia Writing Residencies in the British Library

The BL further learned about interactive storytelling methods, tools and technologies,
via hosting creative residencies. Theatre-maker and entertainer Christopher Green was
the Library’s first writer-in-residence. His research into the history of hypnosis in the
Library’s collections, inspired him to write a book and a song cycle of original material
through his character the Singing Hypnotist, who healed and mesmerised at Library
performances and via online videos [12].

Following in these footsteps, Rob Sherman, author of experimental TheBlackCrown
Project [13], undertook a transmedia residency interconnected to the Library’s Lines
In The Ice exhibition, which displayed collection items relating to Arctic exploration
expeditions, including John Franklin’s ill-fated voyage to find the Northwest Passage in
1845.

In a hybrid physical/digital installation On My Wife’s Back, Sherman created a
multimedia narrative about the fictional Isaac Scinbank, commissioned to search for
Franklin’s missing expedition [14]. This residency used many techniques, from song-
writing, to baking ships biscuits and writing on them, to book binding, via an artistic
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collaboration with BL book conservators to make a faux-historical diary, called the
“salmon book”, which was installed in the gallery as an ‘exhibit’ and which Sherman
updated with Scinbank’s diary entries [15].

Sherman’s residency included public workshops, where he taught attendees how to
use the interactive narrative writing open-source programme Twine, to create their own
hypertext stories. These workshops were further developed into week long interactive
fiction writing summer schools held at the BL in 2017 and 2018. Jonathan Laury, writer
of Ostrich, attended the 2018 summer school, mentioning it in the work’s credits as
being important to the piece’s creation [16].

2.3 Online Interactive Fiction Writing Jams and AdventureX

Building from the experience of the Off the Map competitions, creative residencies and
summer schools, the BL continued learning about web-based interactive narratives, by
running online interactive fiction writing jams in partnership with Surrey Libraries and
Read Watch Play: a global online reading group.

In 2017 Odyssey Jam was held, in which Lynda Clark created a Twine entry 108
Suitors, retelling the story of Penelope and her 108 suitors [17].

In 2018 a Gothic Novel Jam celebrated the 200th year anniversary of the publication
ofMaryShelley’s Frankenstein. It received 46 entries fromall around theworld including
the UK, Australia, America and France [18].

The Bitsy game development community engaged with these jams, using their soft-
ware to create 1980s retro style 2D games. Freya Campbell, whose works are in the
UKWA collection, used both Twine and Bitsy to create her gothic novel jam submission
THE TOWER [19], a work about trans women, tarot, therapy, and alien abduction. In
addition to participating in Gothic Novel Jam, Campbell exhibited works, Superlunary
[20] and Perseids, or, All This Will Go On Forever [21] at AdventureX; The Narrative
Games Convention, which was hosted by the BL in 2018 and 2019 [22]. This event
is dedicated to narrative-driven gaming and interactive storytelling, providing a forum
for writers to share and celebrate their work. The AdventureX convention also provides
opportunities for the BL to meet with the developer community and make contacts to
facilitate collecting some of these works - inkle’s mobile app 80 Days [23] was collected
as part of the Emerging Formats project thanks to the direct collaborationwith the studio,
after discussions with co-founder, Jon Ingold, at AdventureX 2018 [24].

2.4 Archiving the Outputs of British Library Interactive Writing Experiments,
Collaborations and Research Projects

In the early days of these experimental creative and research collaborations, collecting
and preserving the digital outputs as Library collection itemswas not part of project aims
for the Off the Map competitions, the online game jams, or the interactive fiction writing
summer schools. However, with experience gained from each of these initiatives and
events, the Library has increased its knowledge and understanding of the technologies
and tools, such as Twine and Bitsy, which writers commonly use to create web-based
interactive narratives. This reflection led to the development of research questions, which
shaped Lynda Clark’s BL post-doctoral placement project; investigating whether web
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archivingmethods andweb crawling technologies could capture, preserve and effectively
play-back, these types of web-based interactive narrative works [25].

3 Building the Collection1

The Interactive Narrative collection was established as part of a six month post-
doctoral placement entitled ‘Emerging Formats: Discovering and Collecting Contem-
porary British Interactive Fiction’. The decision to focus on interactive fiction arose out
of the Library’s Emerging Formats project, acknowledging that without intervention,
many culturally valuable digital artefacts are at risk of being lost. As observed by Joseph
Tabbi in 2004, the experimental methods employed by many creators means they do
not necessarily subscribe to standardised production practices, and have few centralised
locations to share their work, a problemwhich is yet to be entirely solved [26]. However,
this wild experimentation also means that digital interactive fiction is created by and for
a wide variety of audiences and creators.

During the UX research mentioned previously, it was found that creators (more
than readers) were particularly concerned about their work becoming unavailable in
the future. Therefore, a creator-centric approach was adopted for the project. Selection
was initially based on searches for British interactive fiction using a variety of specially
selected websites, e.g. the Interactive Fiction Database (IFDB), and the entries of key
interactive fiction competitions, e.g. The Interactive Fiction Competition (IFComp), plus
submissions to various jams, including those organised by the BL. A callout was also
issued via the BL’s Digital Scholarship blog requesting that creators submit their own
eligible work. In order to comply with LDL regulations and take ethical and technical
considerations into account, the collection criteria specified that items must: be digital
and web-based (e.g. not downloadable files); contain at least one interaction mechanic
which advances the story; be a work of fiction (although it was acknowledged that
the collection should later be expanded to include non-fiction works); be complete (e.g.
have at least one beginning, middle and end - this was to address ethical concerns around
inadvertently collecting texts which were not in the final release version intended by the
creator); bemade by an individual creator or small team, not amajor studio; and be easily
discoverable (e.g. hosted on a public site or entered into a competition, this was to avoid
accidental inclusion of games, which creators did not intend to be widely shared). Items
consisting purely ofmovingor static images; audio; orwhichwere purchasable, or behind
a login screen were excluded (due to the additional technical difficulties associated with
collecting content of this nature).

3.1 Collection Tools

Tools used were W3ACT and Conifer (formerly Webrecorder). W3ACT, or ACT, the
Annotation Curation Tool is Open Source software designed by the Library to help

1 This section is an amalgamation of extracts from two reports originally produced for internal
use at the British Library during the research project: https://doi.org/10.23636/1193 & https://
doi.org/10.23636/1192.

https://doi.org/10.23636/1193
https://doi.org/10.23636/1192
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librarians, curators and subject specialists curate specific parts of the Web [27]. It inter-
faces with the Heritrix crawl engine built by the Internet Archive. Both ACT and the
Heritrix crawl engine are web archiving tools geared towards crawling the web at scale
rather than in high fidelity. Rhizome’s Conifer specialises in content which relies “on
complex scripting, such as embedded videos, fancy navigation, or 3D graphics” [28] and
had already been successfully used to collect a variety of complex content in the Net
Art Anthology [29]. It was therefore adopted as a secondary capture method for items
which could not easily be crawled due to multi-media content.

Conifer’s capturing tool hosts collections of works online, which can also be down-
loaded as WARC files (although it should be noted that they are actually WARC.GZ).
Conifer is also able to emulate older browsers, allowing capture of workswhich use older
versions of javascript and Flash (Flash becoming obsolete was a key concern for some
creators in the UX research). In order to get the best captures from Conifer, pre-planning
is necessary, with an initial exploration of the work to determine how much needs to
be captured, and to determine the best route to take through the work in the event that
capturing in its entirety would prove too time-consuming. In an effort to ensure clarity
of metadata for this project, each work was downloaded as an individual WARC file,
although the tools do allow for combining multiple items (even entire collections) into
single WARC files.

Broadly speaking, Conifer and ACT were each suited to capturing different types of
works, although there were some works which neither could capture and some which
worked well with both. Works which included YouTube videos could only be captured
with Conifer, although this proved time consuming, as it seemed videos had to be played
fully in order to guarantee good capture.

3.2 Categorising Collection Items

As this was a community-driven project, categories were developed from terms most
often usedwithin the community [30] andwhich could be easily explained toLibrary staff
unfamiliar with IF: parser-based (works in which ‘[t]he player reads textual descriptions
of the world and takes action by typing commands’) [31]; choice-based (works in which
the reader-player makes decisions as to the direction and/or outcome of the story at
various branching points), hypertexts (primarily link-based and often non-linear) and
multi-modal (works which ‘link together many forms of communication: text, graphics,
animation, sound, video, etc.’) [32].

However, works made with Bitsy proved a challenge to categorise, as they often have
a strong visual and textual element, but do not fall neatly into these existing categories.
Therefore an additional category was adopted to refer to works created with Bitsy and
similar tools: avatar-driven. Bitsy titles were considered within scope for this study
because Bitsy creators tended to self-identify as creators of interactive fiction, as was
seen both in how they categorised their work on itch.io and their entries into the Library’s
online jams.

It should also be noted these categories are not discrete andmay overlap. As observed
in previous BL studies of the form: ‘Authors, readers, and technological development are
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all combining to create new kinds of literature, and thus fresh digital preservation chal-
lenges’ [33]. Therefore, someworksmay arisewhich do not fit any of the aforementioned
categories, or which recombine them in unexpected and challenging ways.

3.3 Findings

For the most part, Conifer is the best option for parser-based works. Inform 7 works
can be captured very quickly – for the vast majority, visiting the title page and pressing
space bar was sufficient to capture the entire work. They are then fully replayable in
the capture, with users able to type any valid commands in any order. As many Inform
7 works use an emulator to run, most could not be captured with ACT. However, there
were exceptions. Robin Douglas Johnson’s Aunts and Butlers is a parser-based game
created with his bespoke Versificator engine which captured successfully with ACT in a
fully-playable state [34]. Similarly, 1k Cupid, an Inform 7work by Elizabeth Smyth [35]
uploaded to the Itch.io platform also captured successfully with ACT, which suggests
the way the creator has structured and/or uploaded their work is of greater importance
than the tool used, when it comes to how easily the work might be archived. One format
which could not be captured by Conifer or ACT was Quest. Reasons for this are unclear,
but as most Quest games are available both online and as downloadable files, and the
Quest Software is open source, it may be possible to archive these files in a different
manner [36].

Fig. 1. Standard format Ink (l) vs customised format Ink with hover text and other styling (r)

Plain text works created with Ink, capture well in ACT and are fully playable [37].
Ink works with customised interfaces, such as Isak Grozny’s dripping with the waters of
SHEOL, would not capture with ACT, but captured well with Conifer [38] (see Fig. 1).
This was more time-consuming than capturing parser-games, as each page was visited
to ensure good capture. Visiting only the title page captured all links, but not any images
or dynamic content on individual pages. Therefore each page should be visited to ensure
good capture, which may not be actionable for large, multi-branching works. Obtaining
walkthroughsmay help direct captures, or serve as alternatives to capturing entire works,
but are unlikely to be available for many works.
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Works created with ChoiceScript can be captured with Conifer using its Firefox
v49 emulator, although this is not without errors. However, experimentation showed
that problems with capture in ACT appear to be due to the fact that many ChoiceScript
authors host their files (even for complete, finished works) in an ‘unfinished’ state.When
the files are finalised and compiled into a single html file, ChoiceScript works can be
captured equally well with any version of Conifer and ACT. As ChoiceScript’s standard
output is a single html file, it should be possible to obtain these files from creators and
archive them with relative ease, or suggest that creators host their files in this format
prior to capture.

The majority of hypertext works capture well with ACT, although images are often
missing. However, as with parser works, there are exceptions - Sleepless by Natalia
Theodoridou was captured with all backgrounds and dynamic text. Only audio was
missing, and this was successfully captured with Conifer [39]. Missing images in
Twine games are generally due to use of the standard Twine file structure for images:
http://game-name/images/image-name, while the game itself is usually kept at some-
thing along the lines of http://game-name/game. This can be resolved by adding the
image URLs as separate seeds. (Right clicking the image or using a tool such as Link
Klipper will generally yield the URL for the image). Some Itch embedded works made
with Twine will not capture with ACT - this seems to be related to whether the cre-
ator has used a clickable ‘run game’ button to start the game – as works with autorun
enabled (and therefore no button present) are less likely to capture. Twine works which
use extensive Javascript are best captured with Conifer using the Firefox v49 emulator.

Fig. 2. Winnipeg captured in Conifer (l) vs ACT (r). In both cases, the coloured text remains
dynamic, but in ACT, background images and additional moving text is lost.

The vast majority of Bitsyworks capturedwell withACT, despite functionality being
primarily based around the use of arrow keys. As with other itch.io works, those with
the auto run feature enabled did not capture with ACT, but captured successfully with
Conifer. Only oneworkmadewith RPGMakerwas found during the course of this study,
but this also captured with ACT and retained full functionality including point-and-click
and arrow key controls, although not without some technical problems. For example,
skipping the title sequence sometimes causes a crash in the captured version. Increasing
the capture limit in ACT seemed to improve the capture – the work was fully playable
from beginning to end without error, even if the title sequence was skipped.

Generally, Conifer was most effective for capturing multimodal work due to its
versatility with video and audio content, flash and javascript, and its ability to combine
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several interlinked sites into oneWARCfile.However,ACTproved surprisingly effective
wheremultimodal works were concerned, depending on their construction, and provided
they didn’t contain Flash. Maria Mencia’s The Winnipeg captured reasonably well with
most background images and some animated text obtained (see Fig. 2) [40]. Some
of the page’s dynamic content failed, as did the browsable archive, since this required
typing keywords rather than typical clicking. Similarly, works made with Unity captured
unexpectedly well in ACT. Often, where a javascript page capture appears to have failed
withACT,finding the pagewhich incorporates the html indexfile usually results in a good
capture of the fully working piece. (This will generally be the url ending in index.html).
This was the case with J.R. Carpenter’s Along the Briny Beach [41], where capturing
with ACT had the added benefit of capturing each asset used within the work, and the
webpage’s CSS stylesheet, which could not have been obtained using Conifer. These
additional assets are likely to be useful to future researchers. In another of Carpenter’s
works, This is a Picture of Wind, neither ACT nor Conifer were able to capture the
dynamic content present on the website since it uses live wind data to generate poetry
[42]. However, during its crawl of urls associatedwith the site, ACT captured an example
thumbnail of one of the poetry fragments. This demonstrates that evenwhen a functioning
version of the site cannot be captured, crawling may still be worthwhile.

Itch.io is a hosting site which hosts games of all kinds, including a large number of
interactive fiction works. Capturing author’s work from their itch page has the advantage
of showing their work across different formats, plus any comments reader-players may
have left for them, plus any development notes they themselves may have left. Works
on these pages tend to be updated with greater regularity than those hosted on author’s
personal sites, and therefore may be useful to future researchers as a means of examining
how interactive works are developed over time, or how creators evolve their work across
different tools and projects.

ACT usually manages to capture multiple works from an itch page, although as
mentioned previously, if the creator has used the ‘auto run’ button on any of work, this
may result in a partial capture containing only the itch.io ‘frame’ and not the embedded
content. As mentioned above, capturing with ACT may still be valuable regardless
because of the other contextual information provided. Conifer (using Firefox javascript
& Flash emulationwhere necessary) can successfully capture embedded itchworks in all
formats (at least, all those tested – Inform7,Bitsy, Ink, Twine, Texture, Unity& compiled
ChoiceScript), although it is necessary to click through eachwork in one single recording
session in order to have a fully replayable capture. For some works, this took upwards of
30 min per work, and required QA of a comparable duration, which may not be feasible
for Library staff where larger works, or larger collections of works are concerned. This
also has the additional issue that any captures will only be a single instance of a work,
with no method to see the work develop over time, aside from undertaking additional
manual captures at later dates. Therefore, as Montfort and Wardrip-Fruin stress, it is
important to encourage creators to capture their own work, and provide them with the
means to do so [43].

Perhaps unsurprisingly, there is no single solution for capturing interactive narrative
content on the web. Generally, works which are primarily text-based (with the exception
of parsers) are best-captured with ACT, while those with images, video, Flash and
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javascript elements are best captured with Conifer. Some works (for example, those
made with Bitsy) capture equally well with either method. Ideally Itch pages would
be captured with ACT due to the likelihood of updates, but in reality, each must be
considered individually to ensure good capture. A summary of which tool to use for
which type of work can be found below in Table 1.

Table 1. Tool Usage Recommendations

Creation tool Notes Recommended capture tool

Any Works containing significant video, audio,
or visual elements

Conifer (any browser)

Any Works which require a button press or text
entry to start rather than a click

Conifer (any browser)

Twine Most images in Twine works capture
successfully with ACT, particularly if
image URLs are added. Some may require
Conifer if javascript or dynamic images are
used

ACT in the first instance, Conifer with any
browser to eliminate issues with images,
Conifer with Firefox v49 to eliminate
issues with javascript

RPG Maker ACT

Bitsy If the work has an opening page which can
be started by clicking, ACT will be able to
capture successfully, if not, use Conifer

Click to start: ACT
Arrow keys to start: Conifer

Inform 7 While Conifer is generally recommended
for Inform 7, ACT can work equally well
depending on whether it is click to start, or
space bar to start, and where and how it has
been uploaded

Conifer (any browser)

Emulated BBC Micro (online) Conifer (any browser)

Adventuron ACT

Ink/Inklewriter Basic Ink works capture well with ACT,
those which have been heavily customised
may require Conifer

ACT in the first instance, Conifer with any
browser to eliminate issues with styling
such as dynamic or hover text elements

Texture ACT

ChoiceScript Only compiled works can be captured fully,
although any CS works can be captured to
some degree with Conifer (Firefox v49)

ACT (compiled)
Conifer (uncompiled – errors likely)

Flash Conifer (Firefox v49)

Quest Cannot be captured with either tool.

Genarrator Cannot be captured with either tool.

Construct 2 ACT

Unity ACT

Javascript Website Depending on the nature of the dynamic
content, it may be best to run the site
through ACT to ensure CSS code, images,
html index files etc are captured and follow
up with Conifer to see if more of the ‘feel’
of the site can be obtained

ACT & Conifer
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For those works where it is difficult to identify the tools used in creation, using the
ChromeWeb Developer Plugin to ‘view source’ may provide this information. Creating
sample works with some of the tools was invaluable for testing purposes. Sample pieces
were created in Twine and ChoiceScript to facilitate testing of creator-applied settings
and how this affects webcrawling. Collaborating with creators to obtain sample works in
other formats, experimenting with different settings and uploading methods is likely to
be highly beneficial as the project continues. While large scale collection of such works
is unlikely due to their labour-intensive nature, it is possible that in the future further
crowd-sourcing activities may be possible, an approach recommended for archiving
complex resources in the Digital Curation Centre’s State of the Art report [44].

4 Conclusions

The Interactive Narratives collection is a living and growing collection, counting almost
200 websites (190 at the moment of writing [45]). It includes a variety of web-based
works, created with different tools and exhibiting different interaction patterns. Many
websites containing contextual information (e.g. author websites, project blogs, press
kits, promotional material, etc.) have also been added to the collection, to “fill in the
gaps” for what couldn’t be captured and to provide context to the collected publications.

This research also provided the basis for a new collection of interactive digital works:
the New Media Writing Prize collection, which will be added to the UKWA, and will
include shortlisted and winning entries to the prize since its launch in 2010. The New
Media Writing Prize (NMWP) is a UK-based prize awarded annually to interactive dig-
ital works that use technology in innovative and often experimental ways [46]. While
adopting methods and workflows already established during the work on the Interactive
Narratives collection, the NMWP collection introduces new challenges - for example,
the worldwide nature of the prize means that works by non-UK artists can only be cap-
tured on a permission basis (authors are being contacted with the help of Bournemouth
University, organiser of the award). Further challenges are presented by the fact that not
all works are web-based, but often include a variety of formats (from interactive fiction
created using Adobe Flash, to augmented reality pieces requiring physical elements to
be activated), many of which have already disappeared from use or are about to become
obsolete (Adobe Flash, among others [47]). Collecting and curating contextual informa-
tion around these publications is especially valuable in these cases: as an alternative to
collecting the original artefact, when the object itself could not be collected or there are
no access options available. This type of descriptive material can also help give a sense
of the original “look and feel” of a publication; it clarifies authorial intent and context
and provides instructions on use, especially when a specific format becomes obsolete.

The research findings from the UX testing and the work conducted on the Interactive
Narratives collection confirmed that there is value in libraries collecting and preserving
complex born-digital publications. The knowledge and expertise gained with this project
can be shared with other cultural institutions dealing with new media types and rapid
technological change, whether it’s collecting time-based media art, video game preser-
vation, or other challenges. Likewise, we can learn from other projects and researchers
tackling similar challenges: The BL is one of the founding members of the subject
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specialist network Videogame Heritage Society [48] and actively participates in events
organised by the Digital Preservation Coalition [49]. In a rapidly evolving landscape,
cultural heritage institutions need to adjust the way they collect and manage born-digital
material, in order to provide meaningful user experiences, and to successfully represent
the changing nature and cultural diversity of the UK digital landscape.
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Abstract. Sam Barlow’s story-based video game Telling Lies (2019), like his
previous game, Her Story (2015), is based on an interaction mechanic in which
the player searches a fixed archive of videoclips using keywords found in the
dialog of the fictional characters. This storytelling strategy can be situated within
traditions of epistemic narratives in which the interactor navigates through a set
of unchanging narrative segments, motivated by the desire to increase knowledge
of the story. Such stories offer the pleasure of revelation, and they hinge on hiding
information so that it is later revealed in a way that maximizes the experience
of dramatic agency. This paper explores the expressive potential of Barlow’s sig-
nature database search mechanic for creating the experience of dramatic agency
through managed revelation. By mapping our own experience and examining
Barlow’s development documents and code, we describe how the artfully gated
search mechanic creates temporal disjunctions that provide glimpses of narrative
situations that pique curiosity while suppressing explanatory revelations. Using
Telling Lies as an example, we identify some characteristic design challenges and
opportunities afforded by the constrained database search approach and point to
unexplored design opportunities that could make this strategy the basis of a more
widely-practiced genre.

Keywords: Interactive narrative · Epistemic immersion · Dramatic agency

1 Dramatic Agency in Epistemic Narratives

In recent years, interactive narrative has been recognized as a distinct genre independent
of, though often overlapping with, video games [1, 2]. As such it has its own aesthetics
and can be assessed by how well the mechanics of interaction reinforce the narrative
experience. To the extent that they diverge, they display ludo-narrative dissonance [3];
to the extent that they converge, the interactor experiences dramatic agency, in which
the mechanics of interaction map tightly to the experience of arousing and satisfying
narrative curiosity. Dramatic agency need not entail affecting the events of a story; it can
be produced by navigating a story through a set of choices that engage the intent of the
interactor to actively investigate a particular narrative thread [4].Much of the controversy
over ludologyversus narratologyhas reflected the awkwardness of interrupting gameplay
and suspending agency in order to introduce story content, as with cut scenes. But it
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is also true that the wrong game mechanics can become a jarring distraction from a
compelling interactive story. In order to reinforce the experience of dramatic agency, the
mechanics must be transparent and congruent with the narrative situation.

Marie-Laure Ryan has identified one form of narrative as “epistemic”, which
describes stories in which our engagement is “driven by the need to know” [5]. Detective
stories are the model for epistemic storytelling. Within the diverse meta-genre of inter-
active narrative, epistemic narratives allow interactors to enact their narrative curiosity
through the navigation of fixed narrative fragments of an unchangeable event. They may
take the form of detective stories like the Frogware Sherlock Holmes games [6] or Cap-
com’s Phoenix Wright: Ace Attorney series [7], in which the interactor is assembling
incriminating elements, confronting the murderer, and achieving closure by bringing a
villain to justice. Or they may refuse closure, like the postmodern hypertext rhizomes
of the late 20th century (e.g. Michael Joyce’s Afternoon [8]) that have no clear ending,
as an affirmation of the epistemic openness of all systems of meaning.

Since human experience is temporal, and there is usually something that happens
last in any sequence of events, it is hard to write a story or to experience even the
most labyrinthian story structure without imposing a temporal sequence of beginning-
middle-end. A database or video archive, however, is the opposite of a temporally-
ordered sequence. It exists in the misnamed “random” access present. That is, we can
separate the sequence in which we call things up from their linear order (which is what
we mean by “random”) by calling them up through metadata (which is highly specific
and opposite of the ordinary meaning of “random”). Lev Manovich has pointed out
“As a cultural form, database represents the world as a list of items and it refuses to
order this list. In contrast, a narrative creates a cause-and-effect trajectory of seemingly
unordered items (events)” [9]. Despite this opposition, SamBarlow has created twowell-
receivedfixed story interactive narratives that use database searchof a video archive as the
predominant game mechanic. This approach poses two related design challenges. First,
how can the designer allow access across the temporal restructure without cutting short
the satisfying experience of narrative curiosity by rewarding it prematurely? Second, how
can the designer constrain access to some segments while maintaining the transparency
of interface mechanics that makes for the successful experience of dramatic agency?

2 Closure and Gating Strategies in Epistemic Narrative

The 169 component narrative video segments of Telling Lies cover more than a year of
telephone conversations (with each side recorded separately), along with a few social
media posts and surveilled group encounters. Together they fall into four storylines, all
of which center around the downward trajectory of the protagonist, David, an under-
cover FBI agent. David begins as a faithful husband, loving father, and idealistic law-
enforcement officer charged with investigating eco-activists. He then commits a series
of betrayals that culminate in a violently destructive and suicidal act of eco-terrorism.

The video archive the player character is charged with exploring contains conver-
sation David has with his FBI handler, and with 3 women with whom he has sexual
relationships: Ava, a young activist; Maxine, a sex-cam worker who performs under
multiple personas; and David’s wife Emma who is with their young daughter and his
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ailing mother-in-law in another state. There is also a real-time frame story of Karen, a
fellow FBI agent exploring the video archive. It is her role that the player turns out to be
enacting.

As in Her Story [10], in Telling Lies [11] the interactor is presented with a rigidly
constructed archive that can only show five items at a time in response to text-based
queries. The returned videos represent fragments of longer scenes. In Her Story the
scenes are from successive police interrogations in what may be a murder investigation.
In Telling Lies, a more complex and better funded story-game, the fragments come from
government surveillance of telephone calls and meetings. Telling Lies adds the further
conceit that each side of any individual phone call is recorded separately. The interactor
plays only a small diegetic role within each of these stories, but the experiential role in
both is quite clearly that of detective.

Telling Lies situates the narrative on a fictional computer desktop with a special-
ized search interface. One of the first things to strike a player upon starting Telling
Lies is the game’s visually-faithful emulation of a Linux-type operating system. The
buttons, menu bars, and icons all clearly allude to the distinctive design of the open-
source OS favored by digital power-users. The flexibility of Linux systems provides
computationally-skilled users relatively unfettered user agency to manipulate informa-
tion compared tomore tightly controlled commercial operating systems likeApple’s iOS
and Microsoft’s Windows. Telling Lies’ pseudo-Linux is much more limited in func-
tionality than any off-the-shelf system, forcing the player to work within constrained
game mechanics.

The game limits the five video results by when they fall in the hidden timeline of
the narrative, with only the earliest videos being returned for any one keyword. As a
result, even if you know that a word appears in a late-story video, you will not be able
to retrieve and review that video if five videos prior to it also use that word. This design
element was also present in Her Story. The benefit of this artificial search limitation
is that it serves as a gate to prevent players from jumping to certain carefully hidden
late-story videos that reveal deeper backstory or the climax of one of the plot threads.
To reach these hidden videos, the player must have found specific or even unique words
that are only revealed at the end of long word-trails. Since videos are only available by
keyword search there is no way to get around this artificial limitation. There is no way to
navigate directly to a video by typing in its name, or navigating through a file directory
as one might in the standard Windows desktop GUI, or by a command line cd as in the
Unix-like shell environment of Hacknet [12].

The limitation of search returns, then, violates our expectations of the operating
system, but it serves the narrative experience by fulfilling the same purpose as the
locked doors or hidden entries in an epistemic adventure-style game. We can think
of this structure as a gating system in which parts of the narrative are unreachable until
certain conditions are met. Gating systems are an important part of murder mysteries,
escape rooms, and level design in games, and they are crucial to creating dramatic
agency in interactive narrative because without gates you could see the story in any
order. The search limitations in Telling Lies serve the function of these figurative gates,
preventing players from accessing later narrative sequences prior to obtaining some
requisite information. However, their presence and function are opaque. Unlike other
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interactive narratives, where gates might be literally represented as locked doors for
which you must find a key, the gates in Telling Lies are never explicitly explained to
interactors and one must instead infer their mechanics, the way one would infer the
workings of a puzzle. According to Manovich, “While computer games do not follow
database logic, they appear to be ruled by another logic – that of an algorithm. They
demand that a player executes an algorithm in order to win”. In obscuring not only the
game mechanics but also the narrative itself, Barlow makes a step toward creating a
game that is both database and algorithm.

It is a commonmistake to thinkof interactive narratives as “non-linear” ormerely sub-
versive of meaningful sequencing of legacy narrative forms. But digital structures offer
the opportunity to create more complex structures with multiple coherent sequences,
and are therefore more helpfully thought of as “multi-sequential”, as distinguished from
traditional “unisequential” stories [4, 13]. In order to support this complexity, designers
often provide a unisequential structure that serves as a spine for the story, or a “rail” that
forces the learning of information in a fixed order similar to the levels in a videogame.
The story is provided with gates that do not allow passage into a new set of narrative
revelations until prior segments have been experienced.

Sometimes these “gates” are physical barrierswithin the fictional space. For example,
the Fullbright Company’s well-received Gone Home [4] is set in an abandoned house
that the player explores to uncover a story told in fragments associated with objects
within rooms. The spatial exploration seems to be quite open: you can go where you
like in the large Gothic house. But in actuality, the story is structured as a clue trail in
which access to later events is cut off until you have literally unlocked specific rooms and
containers. The story that is hidden in Gone Home turns out not to be murder mystery
or a horror story as the initial Gothic conventions (dark and rainy night, deserted house,
disorder and unexplained disappearance of the protagonist’s family) lead us to expect.
Instead it is a teenage love story between the protagonist’s younger sister and another
woman, and a story of estrangement and renewed commitment in the marriage of the
player character’s parents. The story fragments are contained within documents like
notes and photographs found in the house, and in a voice-over diary triggered by these
spatial discoveries.

The experience of Gone Home is therefore one of unlocking a space in order to
uncover a story.HannahWood [15] describes a subgenre of StoryExplorationGames that
shifts the player perspective from the traditional viewof story protagonists to “experience
protagonists”. Wood sees story games like Gone Home as moving away from giving the
player a central self-goal and toward giving the player amore empathic engagement with
the goals expressed by the active characters in the narrative. The story is experienced
from the perspective of an older sister returning to a mysteriously empty family home,
but the actions we care about belong to the other members of the family whose struggles
are revealed through artifacts within the many rooms of the house:

“As experience protagonists, players [of Gone Home] operate as detectives trying
to decipher the story. The central mechanics (or player verbs) of ‘searching’ and
‘exploring’ enable decisions on how the story is pieced together and parallel the
search for meaning and identity central to the stories of Sam, Jan and Terry” [15].
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In Telling Lies, the player embodies a similar “experience protagonist”, of a named
character, the FBI agent Karen, who ismostly an observer. Instead of occupying themore
specific career or personal goals of that character, the player is motivated to soak in the
stories told within the database, to form emotional bonds with the dramatized characters,
and have those bonds motivate us to uncover more of the story about them. There is a
brief temporal ending to the story based on Karen’s actions, but all the codas to the story
wrap up the stories of the surviving active characters, and only one is shown for each
play-through based on which of the women characters—Ava, Maxine, or Emma—the
interactor followed the most closely.

Another recent example of an epistemic narrative driven by an enticing mystery,
and one closer to the detective framework than either Gone Home or Telling Lies, is
Lucas Pope’s follow-up to Papers, Please [16], Return of the Obra Dinn [17]. In this
adventure-style game, the player is in the role of an insurance investigator attempting
to discover the fates of 60-odd ship passengers missing from a recently-reappeared
ghost ship. There is a ghost ship to spatially navigate, filled with hidden corpses, but
the story revelations are significantly organized by an interactive object, a 135-page
notebook complete with “Table of Contents,” art plates, and chapter sections separating
the game’s narrative into individual arcs. Like the diary in Gone Home or the operating
system in Telling Lies, the notebook in Obra Dinn does not behave like an ordinary paper
object. It is the interface through which the player manipulates information, providing
templates with multiple choices to fill in about who perished (or disappeared), how, and
at whose hands. The notebook provides some expected forms of digital affordances,
allowing players to surface all vignettes containing specific characters with a single
click, to bookmark important flashbacks, and to easily link characters as they appear
physically in the game world with the information recorded about them in the log.
Matthew Weise’s observes that Obra Dinn does “not [skimp] on real deduction and
non-linearity in adventure game design”, instead providing him with robust mechanical
tools “to create a timeline so I could paint a clear picture in my head of how the story
happened. Obra Dinn understands this kind of pleasure, the pleasure of un-watered down
detective work. Rather than reducing the forensic expectation put on the player, it makes
the game openly, unabashedly about forensic collection of information. Except, unlike
System Shock, it makes the note-taking the core mechanic” [18]. Information retention,
management, and manipulation, then, become central mechanics for navigating, both
spatially and epistemically, these database games.

In Obra Dinn physical corpses are the gates to greater story content. It is finding
another corpse that triggers the recorded interactive vignette that makes up a segment of
each chapter of the larger story. To review previous segments, players must remember
which corpse triggered it. While this makes story navigation a bit clunky, the note-
book, which in which the player records their steadily growing knowledge and insight,
serves as a consistent anchor for the player in the story, allowing them to reorient them-
selves repeatedly as they find the need to backtrack and re-examine evidence. For those
who successfully unearth all the vignettes and make the right deductions through the
corpse-and-notebook navigation, it does offer narrative closure in explaining all the
mysteries (albeit supernaturally, as befits the genre) and in a final “secret” scene which
provides recognition that the player character has successfully solved all the mysteries.
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In materializing player knowledge in game mechanics, and connecting the perfection
of the player’s knowledge with narrative unity, Pope offers a compelling model for
ludo-narrative design in the mystery/database game genre.

One strategy common to all of these stories is the bifurcation of the story between
the interactive element which is represented by the present-tense action of a solitary
detective figure and a fixed set of story segments describing a past set of actions by
multiple characters. Todorov pointed out that this bifurcated structure is the essence of
the detective genre which consists of “two stories: the story of the crime and the story
of the investigation” Todorov [19]. Or as Wood suggests, echoing Todorov:

“Casting players as story protagonists does not allow them to know their own fate
and do nothing about it without being dramatically dissatisfying; but, an alternate
viewpoint as experience protagonists provides the opportunity to manipulate time
and allow players to see the fate of story protagonists, a hook which can generate
narrative drive and motivate them to actively uncover why it ended that way” [15].

In the epistemic story, the dramatic agency belongs to the least dramatic actions – not
the seductions and betrayals of Gone Home, but the unlocking of the doors that lead to
the revelation of the next fragment of the story; not the deceits, seductions, and political
entrapments of Telling Lies but the typing in of the right keywords to reveal those plot
points.

3 Gated Keyword Trails in Telling Lies

In two design documents that Sam Barlow shared with the authors of this paper, the
story elements are ordered in a table with dramatic scenes (in temporal order) forming
the rows, and 4 columns for each of the main characters, David and the three women he
is involved with: his wife Emma and the mother of his young daughter; Ava, the young
activist David seduces and impregnates; and Maxine, a sex cam performer with whom
he has salacious conversations. (They have other names in the design document and
the plot developments are different from the final version, but the characters and major
events are the same). The conversations are divided into 8 sections labeled A-H, each of
which asks a question in each of the story threads (see Fig. 1). The final story provides
a date and time stamp for all of the conversations, creating a linear timeline that runs
from August 2017 through November 2018.

The scenes are skillfully written, directed, and acted to elicit narrative curiosity about
what is being said on the other end, so as to prompt the interactor to further investigation.
For example, the game begins with a preloaded search term “LOVE” which pulls up
a clip of David talking with his FBI hander, Mike, and clips of Emma, Max, and Ava
talking with David. All of these sequences happen at the beginning of the story in August
2017, a wise design choice, serving to orient the player at the start of the narrative. From
this initial set of videos, new players are expected to be interested in a spoken word and
investigate the keyword in the database, unlocking a new set of videos fromdifferent story
threads and chronologically different points on the timeline. In one of the initial videos,
David uses the word “romantic” to describe himself (in his undercover persona) and if
you feed this word into the search engine you will find two early clips and one from July
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2018whichmarks a climax in Emma’s story and offers a disturbing revelation onDavid’s
violent nature. Navigating through the database is full of these jumps across characters
and time, providing an epistemic detective task in which the player is constantly trying
to reconstitute the underlying temporal and narrative order.

To illustrate the prevalence of these kinds of disjunctions, we mapped our own
experience of one playthrough of the game. In Fig. 1 the x-axis represents time covered
by all the videoclips and the y-axis shows the five speakers on the videos. David is in the
center since he is present in all conversations. In addition to Emma, Ava, and Maxine,
we have a row for David’s FBI handler Mike and some minor characters associated with
the FBI plotlines which provide the momentum for the major story events.

Fig. 1. Barlow’s design documents: outline showing story segments ordered by time, theme, and
character

The Fig. 1 chart is limited to key scenes and searches and does not include our whole
player experience or all 169 possible scenes. Our paths took the form of long runs of
keyword chains. For instance, Path 1 is the blue line that starts with the initial “LOVE”
search provided at the game’s start. From that initial briefing between David and Mike,
we investigated the word “convergence” which sent us barreling from August all the
way to April, and from the FBI timeline to Ava’s. The resultant video then hinted at the
existence of Karen, who we also investigated in the database as a keyword. This cycle
of discovery and investigation would continue until we ran out of productive searches
for new videos. At that point, we would need to reference our notes and memories for
potential keywords until we discovered a new chain of videos. Path 2 (in red and enlarged
in Fig. 2) shows our next successful run, which circles around the middle of the time
frame, and Path 3 (in dark green) takes us to the events that end the story. We did other
searches as well but these summarize the major paths we took through the archive to
reveal the key plot points and visit all the parallel strands of the story (Fig. 3).

Throughout the session, we spent the bulk of our time in the temporal middle of the
story, following keywords that looped us around across characters and back and forward
in time in a circular and zigzag fashion. At the same time, the team’s overall progression
follows a clear trajectory towards the timeline’s final video, driven by narrative curiosity
to learn the conclusion to David’s story. David’s fall follows an Aristotelian tragic arc,
including amoment of recognition of his sins and a final act of violence that takes his life.
Whichever path we take, we are aware of irreconcilable conflicts and rising tensions in
his life, which cause us to look for resolution. This desire propels us to the chronological
end of the story and his rather pathetic attempt at redemption and catharsis by committing
suicide.
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Fig. 2. Navigating a database narrative: first half (Color figure online)

Fig. 3. Navigating a database narrative: second half

It is important to note that the visualization shows only one possible traversal of the
narrative, and every node could have led in other directions since we were selecting one
of several possible keywords from one of up to five different videos that were returned for
each search. Other playthroughs might focus on different words in the game’s dialogues
as search terms, leading to different paths through the database, and would lead to videos
that we never got to see.

This potential for multiple player narratives through the constructed narrative is by
design. The algorithm driving the search engine only returns five videos with the search
term and does not show or hide specific videos based on player progression. It is not
trying to show you new things. It is trying to hide chronologically later videos using the
same search term. The search terms that reveal later sections are like Easter eggs hidden
in select segments – they are unique terms that you are not likely to guess unless you
have gone through a lot of the story. For example, we don’t find out that David Jones’
real name is David Smith until a very late scene, and “Smith” is the only keyword we
personally found to unlock the final suicide scene.
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This gating technique uses unique search terms the same way that Gone Home uses
hidden keys and secret locker combinations, but it differs in how the gates are constructed
and enforced. InGoneHome, the gates are enforced by the system’s code; in Telling Lies,
the gates are enforced by the design of the script. The design documents that SamBarlow
shared with us included an elaborate spreadsheet cross-listing every word in the script
and every video segment. It makes clear that the game’s script, its entire gatingmechanic,
was intentionally designed so that earlier segments have more successful search terms
than later ones. Figures 4 and 5 show the Hits values for early and late segments.

Fig. 4. From Barlow’s development documents: unique word scores from segments early in the
timeline

Fig. 5. From Barlow’s development documents: unique word scores from segments late in the
timeline

Hits represents the number of unique keywords that, when searched in the
database, will return that video segment as one of the first five videos to include that
keyword in its dialogue. For instance, video segment 1 is the first video in the nar-
rative, a conversation between David and Mike detailing David’s undercover mission
and alibi. During the briefing, David describes himself as a “loyal friend”. The key-
words “loyal” and “friend” each contribute to the Hits value, and they would reveal
video segment 1 when searched in the database. In total, there are 168 total keywords
that would return video segment 1.

On the other end is video segment 169, the final video in the chronological narrative
that showsDavid’s public apology and subsequent suicide. The video acts as a conclusion
to David’s story and has an appropriately lowHits value of sixteen, meaning only sixteen
keywords would reveal this final video. This list was curated in such a way that an
interactor would have already spent significant time investigating the narrative before
searching these keywords. For example, searching the word “David” would not return
the final video, as his first name is a common piece of information. However, David’s real
last name, “Smith”, is one of the sixteen keywords to the final video, and the information
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on his name is appropriately hidden in harder to reach videos later in the narrative. That is
not to say an interactor will not find later videos early in a playthrough, but that situation
is less likely to happen due to the way the story’s information is structured.

The dramatic satisfaction comes then, as in the traditional detective story, from
revealing the underlying sequence of events and the chain of causation that is otherwise
hidden. The skipping around across time actually reinforces this pleasure by offering
many mysteries. Every scene revealed out of temporal order raises a question of “why
did this happen?” which leads us to want to explore backwards in the story as well as
forwards. Showing half of every conversation creates a desire to move vertically in the
story – to find the other half of the conversation. But at the same time we are motivated
as we would be in a unisequential presentation of a narrative to wonder “how will this
end”.

4 Design Issues for Archive Narratives

In narratological terms we can think of the events on the parallel timelines of Fig. 1 as
the fabula (plot) and the paths through the archive as the syuzhet (discourse or telling).
Each playthrough of the game creates a unique instance of Wood’s “dynamic syuzhet”,
an instantiation of all the potential narratives implicit in Hartmut Koenitz’s “protostory”
[13]. The events on the timeline make up four stories, each with their own climax and
all four main characters emerge from the events in a dramatically different place than
they are in at the beginning. The women’s stories are all survivor tales, and David’s
story, which takes up 96 of the 169 segments, is, as we said above, similar to a classic
Aristotelian tragedy. But one might argue that one effect of the database structure is to
undermine the sense of catharsis and closure that David’s story might otherwise have
produced. David is a deluded, arrogant hero who goes from a high position to total
destruction by way of a series of crises and revelations that lead to devastating self-
knowledge. But we don’t finish the story when we experience his suicide. We know
that we are finished when we have explored the situation from every angle, creating the
experience Murray identified as “saturation”, Murray [4] or as Alex Navarro described
it in a “Quick Look” for the Giant Bomb website, “You will know when you are satisfied
when you know you are satisfied” [11].

Furthermore each of these women whom David has exploited gets an epilogue after
the ending of the game, showing how their lives turned out years later, and all three
pointedly say that they refused to look at the video with his final message to them,
because of their disgust with his patterns of betrayal. The player sees only one of these
epilogues on any one playthrough, based on which woman’s videos they spent the most
time with, but this teaser motivates replay, encouraging us to return to the game and
watch more videos in order to see them all and experience all the epilogues. There are
therefore four different “last” endings to the action of the story, but none of them closes
off the possibility of further explorations of the archive, andwhile they all exist within the
fabula of the narrative, only one exists within the experiential syuzhet of a playthrough.

In All Data Are Local Yanni Loukissas warns us that vast databases often decontex-
tualize information, but data always belong to specific places and social structures and
are influenced by how they were collected and by whom:
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“Data are useful precisely because they provide unfamiliar perspectives, from
other times, places, and standpoints that we would not be able to access otherwise.
The strangeness of data is its strength” [20].

The strangeness of data is well-suited to fictional narrative. Furthermore the pro-
cess of exploring datasets prompts an investigative mindset as individuals try to find
contextualization for the sea of information in which they are submerged. Telling
Lies invites the player into the experience with no overt guides or direction, allowing the
player to stumble into its robust dataset. Once encountered the player is then drawn to
investigate the contextless information and build connections between the data to
solve the inherent mystery of the dataset.

The ending of the game does not provide the conventional satisfaction of a detective
game. At 5 AM Karen, our player avatar, inserts a flash drive that requires the user to
upload their videos to a government whistle-blower site. This prompt provides the users
with a moral question not raised yet in the game: Do you reveal David’s actions to the
world? Up to this point, despite the implicit investigative nature of the experience, the
user is merely a witness, and at times an uncomfortable voyeur, of a series of betrayals as
David’s life slowly unravels. The whistleblower prompt provides a moment of reflection
and active participation that re-contextualizes the experience. Or it would if the button
was an actual choice in the experience. But in fact the button is merely a trigger to end
the game. When either the in-game clock reaches 6 am or you choose to send the data,
the final cut-scene plays and the game ends.

This moment suggests other design opportunities for database narratives. The inter-
actor could be given the task of assembling a selection of sequences that taken out of
the larger context of the archive to incriminate or exonerate a particular person. There
could be multiple possible sequences and a limited time to discover them. The notebook,
which is underdeveloped in Telling Lies as compared to Obra Dinn’s, could be turned
into an editing table or evidence bin where interactors create their own interpretation of
the situation. Her Story suggested this sort of approach in its support of alternate inter-
pretations of the subject of the interviews as a single person or twins, sane or insane,
murder or victim. Sherlock Holmes [21] and L.A. Noire [22] use this technique to invest
the accusation with dramatic import. The Telling Lies scenario suggests the possibility
of a politically-themed twist on this strategy in which there is a single level of reality
but multiple patterns of complicity.

Another powerful design feature of the Telling Lies gated archive structure that
could be further exploited by future designers is the removal of David, the protagonist,
from 73 of the 169 videos. Watching so many videos in which people are conversing
with the protagonist but his part is missing reinforces the theme of David’s elusive
and deceptive character. His removal allows the player’s investigation of the database to
only be informed by how other characters within the narrative react to David. In essence,
David becomes a ghost or myth that the users only understand through the perceptions
of the character in the narrative. This ghosting allows for David to be different for each
play-through depending on how he is seen through the reactions of the other characters.
A player who only views videos containingMaxine andMike, for instance, might create
a David that is struggling to complete his mission and turns to a parasocial relationship
for guidance. While players who only saw videos of people reactive to David’s violent
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actions might see him as a violent rabble-rouser. Others might see him as a responsible
husband and father, or a caring boyfriend.

All of these potential enhancement are based on the central expressive strategy of
the video archive story, which is the creation of the experience of dramatic agency
through narratively-motivated strategic actions (selecting keywords) that lead to results
that expand narrative motivation and multiply coherent paths forward. The essential
pleasure of the form is the epistemological quest, the discovery of more information
about a series of complex events in which the paths reflect specific acts of narrative
curiosity on the part of the interactor, and the fragments can be assembled in multiple
coherent sequences.

Barlow and his team have proven that the exploration of a video archive can produce
narratively satisfying play-throughs given a careful structuring of the underlying fabula
and the design of a mechanic that shapes the paths of the interactor into meaningful
dynamic syuzhets. It is also clear that the form has more design possibilities that Telling
Lies hints at but does not deliver on, and that remain for potential exploitation, perhaps
by a wider range of practitioners.
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Abstract. The rise of the notion of “immersion”, thanks to interactive VR pro-
ductions, provokes creators and experiencers to think of new design frameworks.
The concept of immersion is frequently mentioned together with the notion of
illusion. In this paper I will outline a way to think of the sense of immersion in VR
that is based on the science of magic. Based on this particular view of immersion
as a magical experiment I will present an outline of a possible parallel between
experiencing immersion in VR and in a magic trick.

Keywords: VR · Psychology of magic · Immersion

1 Content for VR

1.1 Introduction

The current re-birth of the medium of Virtual Reality brought with itself a new era in
narrative studies and a longing for immersion that resulted in a boom in immersive
businesses.

In this paper I will argue that in the centre of interactive VR productions is the
concept of embodiment of the experiencer, as this assures the promise of interactivity
and immersion. The level or intensity of the interaction of the experiencer’s body with its
environment is based on the sense of embodiment, and also on how this embodiment can
surprise the experiencer and how can it create unfamiliar bodily feelings. I will provide
a definition of the sense of immersion in VR by drawing a parallel with the science of
magic, focusing on the effects that immersion has on the experiencer’s brain and how
the audiences perceive a magic trick, especially conjuring tricks.

1.2 The Concept of Immersion

As Zhang et al. define: “Immersion is a complex phenomenon that demands multiple
levels of neuro-psychological involvement such as perception, attention and emotion”
[1]. The complexity of the concept of immersion can be observed in its inconsistent
usage, too [2]. In video games, immersion is about the various levels of attention and
engagement [3] or presence in virtual environments [4]. Based on their systematic lit-
erature review, Nilsson et al. suggest a new typology for the concept, which consists of
the following: “(a) immersion as a property of the system, (b) immersion as a response

© Springer Nature Switzerland AG 2020
A.-G. Bosser et al. (Eds.): ICIDS 2020, LNCS 12497, pp. 327–331, 2020.
https://doi.org/10.1007/978-3-030-62516-0_29

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-62516-0_29&domain=pdf
http://orcid.org/0000-0003-4036-256X
https://doi.org/10.1007/978-3-030-62516-0_29


328 Á. K. Bakk

to an unfolding narrative, the diegetic space, or virtual characters, and (c) immersion as
a response to challenges demanding use of one’s intellect or sensorimotor skills” [2]. In
the area of research in virtual environments, the term immersion has been widely used
with various and disparate meanings by different authors and an important distinction
is the one between psychological and perceptual immersion [5]. In this paper, I will be
using the concept of immersion “as a property of the system” and I will tackle both the
psychological and perceptual types.

There are many scientific experiments that deal with bodily illusions or illusions in
virtual reality experiences. Liam Jarvis, partly explaining this new trend of experiment,
argues that “mounting evidence in body-ownership, the integration of body illusions as a
mode of immersive ‘spectatorship’ and emergent/experimental technologized forms of
cultural practice are modifying our perception of the world in radically new ways.” [6].
Immersive VR environments enable the illusion to transport the experiencing subject
into another environment, as the system offers a high-level immersion state. Due to
its illusionistic character, this transportation can be perceived as an impossible act. In
2007, Bowman has already stated about VR that it engages and entertains the user “by
producing an experience that’s usually impossible to achieve in the real world.” [7].
In the case of interactive VR experiences that I am focusing on, this transportation is
experienced by the user as an almost impossible event, and after the experiencer gets
used to the sudden state of change she can find her body in a responsive immersive
environment. This sensory-type of immersion [8] lets the experiencer’s imagination to
stay on stand-by and let the sense of embodiment take over the consciousness into the
flow [9]. This stage is when the body and the sense of embodiment act as the agent on
the behalf of the experiencer.

1.3 The Sense of Embodiment (SoE), or How to Be Present

What conditions are needed to feel with the body of the other in a suddenly changed
environment? Kilteni et al. define this strong sense of presence with the notion of “sense
of embodiment” (SoE) [10]. Based on their analysis, we can point out several require-
ments for VR to support a SoE. The sense of self-representation required for SoE is
characterized by:

1. The Sense of Self-Location, defined as one’s spatial experience of being inside a
body and which is related to “the relationship between one’s self and one’s body”,
while presence is “the relationship between one’s self and the environment”;

2. The Sense of Agency, defined as having “global motor control, including the sub-
jective experience of action, control, intention, motor selection and the conscious
experience of will” [11];

3. The Sense of Body Ownership, defined as the feeling of the body as being the source
of the experienced sensation and one’s self-attribution of a body [12].

2 The Science of Magic

For a very long time, cognitive science has overlooked howmagic tricks affect the human
mind. Even though Binet was already studyingmagicians back in 1894 by using themost
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sophisticated methods of that time, but only in mid-1980’s researchers (including some
of the earliest pioneers in psychology such as Hyman) started to look more closely
into magic tricks and their cognitive and perceptual effects [13]. In the recent years,
researchers started to give more attention to the science of magic in pursuit of finding a
new approach for studying various functions and processes of the mind [14].

According to Jason Leddington, magic is “a form of theater that apparently presents
impossible events and at the same time represents them as impossible” [15]. This specific
definition suggests that the experience of magic is a counterintuitive experience, where
the magic does not take place on the stage, but rather in the perception of the spectator
of the magical act. We can agree with Rensink and Kuhn’s suggestion that the science
of magic can be a suitable framework for using magic “to investigate human percep-
tion and cognition” [14]. Indeed, the science of magic can offer us new perspectives on
several levels in analyzing phenomena such as immersion. First of all, “adaptation of
traditional magic techniques” might offer us possibilities to scrutinize current research
issues. Secondly, it can help us investigate various psychological phenomena such as
“the sense of wonder induced by an apparently impossible event”. Also, the science
of magic can offer us the possibility of finding out large-scale patterns among magic
tricks. And, importantly, science of magic can help us better understand the workings
of ordinary human cognition. As Smith et al. put it, investigations into conjuring tricks
that “routinely and reliably bring about radical failures in how people make sense of
the world, might open a new window into how that sense is normally achieved” [16].
They write that “an important starting point for [their] account is to see the effect of
a magic trick as an impossible state transition in which a situation passes impossibly
from one state to another. We focus on tricks that fit this conception, describing them as
happenings. In happenings, there is nothing intrinsically impossible, nor even anoma-
lous, about the final state of objects on display (e.g., the non-existence of a coin in a
purse, or the existence of a ball under a cup). Rather, the impossibility lies in how the
present situation came about from the immediate history of witnessed events” [16]. The
magic trick as an impossible state transition is similar to immersive experiences, where
the experience of being transitioned from environment A (initial environment) to envi-
ronment B (immersive environment) which we have via sensory stimuli (especially via
visual, auditory and proprioceptive stimuli) can be compared to the sense of wonder.

The scienceofmagic has also started to bediscoveredbyhuman-computer interaction
and game design researchers [18, 19] (see Tognazzini 1993 and Kumari, Deterding and
Kuhn 2018). Researchers such as Kuhn have taken up the idea that we can use the science
of magic to study different complexities such as video games, while, on the other hand,
the media of VR has started to be used by magicians, as in Derren Brown’s VR ghost
train [17].

3 Magic and Immersion in VR

In perceiving a magic trick, a subject, even if she believes at the rational level that she is
spectating an event that is meant to be illusory, still produces cognitive and behavioral
responses that is caused by a surprising, counter-intuitive violation of physical law.
This is similar to the cognitive state where the user of an immersive VR experience
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understands rationally that he or she is in an immersive environment, but her body can
give different reactions on the level of senses, such as muscle reactions. That is, even if
the experiencer is fully aware of the illusory nature of the immersive environment, she
nevertheless produces some responses as if she took the environment as not virtual but
real.

When discussing the act of putting on the VR headset elsewhere, I have argued that
“by the combination of the use of “human interface” with the ritualistic situation of
taking on the virtual reality headset, participants can be part of an initiation ceremony,
a rite of passage.” [21]. These rites of passage are characteristic to the situation of
switching between worlds, between immersive environments. The very act of starting
or finishing a VR-production and the movements that are accompanying this act can
have a performative effect, which is a characteristic of the medium of performance.
The participants of a VR production here enter the “magic circle”, to borrow a concept
used in LARP design practices referring to the participants’ entering the storyworld of a
LARP. While presenting an actual magic trick, it is essential for the magician to convey
relevant information about the conditions, that are, seemingly, raising the chances of
something impossible being about to happen [22] and this way the magicians are also
embedding the trick into a storyworld that enables the audience to perceive the trick as
an impossible act. This embedding is an initiation stage of an experience that takes place
in an immersive environment.

Continuing with the parallel between magic and immersion, another similarity that
can be pointed out between the two is a similarity concerning the nature of beliefs
that are held when undergoing experiences of magic. Encountering magic does not
involve passive “suspension of disbelief” but rather an active disbelief [15]. The magical
experience is not unexpected; the audience’s attention is guided in a way that creates
expectations about what will happen. The attention of the participants of VR experiences
are similarly drawn to what they should anticipate: they can understand that putting on
the VR headsets and controllers will enable them to be in an immersive artificial world,
a simulation, the truthfulness of which depends only on their imagination.

4 Conclusion

The discussions about the sense of immersion in VR will probably continue for a longer
time, as long as interactive VR experiences are in the stage of “media of attraction”.
In this paper I offered a possible framework about how the experience of immersion in
VR can be compared to encountering a magic trick. The study of magic tricks and the
empirical work that has been done on their presentation and perception is one such field
that carries the potential for VR production creators to design new types of immersive
works.
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Abstract. We presentHoney, I’m Home, a short 2D adventure gamewhichmakes
use of the SPHINX framework for procedurally generating narrative puzzles. The
player guides the protagonist, a journalist for a local newspaper, through four game
areas, interacting with numerous characters and objects along the way. The player
must solve puzzles to complete each area, combining objects and interacting with
characters in the game. The procedural generation of puzzles ensures that while
the gameworld remains largely identical between replays, the puzzles encountered
are different. The aim of Honey, I’m Home was to serve as a tool for our two-fold
evaluation of the SPHINX algorithm, from its functionality in game development,
as well as its effect on player experience. To this end a small user study was also
conducted on Honey, I’m Home.

Keywords: Procedural content generation · Puzzle games

1 Introduction

Story Puzzle Heuristics for Interactive Narrative eXperiences (SPHINX) was developed
by Barbara de Kegel and Mads Haahr [1] and aims to provide an alternative to other
systems for procedural generation of narrative puzzles, such as the Puzzle-Dice system
[2]. As presented at the ICIDS 2019 conference, the system is focused on narrative
puzzles, i.e., puzzles that require the player to examine their surroundings, and to interact
with objects and characters to progress in the story.

At the core of the SPHINX framework is an algorithm based on an extended context-
free grammar. The puzzle designer provides the algorithm with three core elements:
items, rules and areas. To allow for further freedomand expressivity, optional information
such as properties can also be defined on items and rules. The format of the rules is given
below (1), as well as an example rule using properties (2).

Main Output
[
By − products

] ::= Action Input(s) (1)

Radio [ison : True] ::= SwitchOff Radio[ison : False] (2)

The puzzle generation happens at runtime on a per-area basis. Each area is associated
with at least one goal, from which a form of backwards substitution creates a puzzle
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“tree” (see Fig. 1). This same information is also used during puzzle solution, where
the tree is traversed in the opposite direction. This method of generation helps guaran-
tee the solvability of a puzzle, a consideration that is critical to player satisfaction. In
addition to this feature, the SPHINX framework also aims to provide a large amount of
expressive freedom to puzzle designers, as well as the possibility of using the algorithm
across numerous game genres. As the system can function independently of core game
mechanics and gameworlds, it could, for example, bemodified and integrated into open-
world games or, potentially, into games that are already at a later stage in development.
These possibilities could be explored further in future projects.

Fig. 1. An example puzzle tree from Honey, I’m Home showing an area with goal
Flipchart[full:True] where the generator chooses randomly between options I and II to get the
Idea item.

During initial conceptualization and implementation of the SPHINX framework
within the Unity game engine, a small proof-of-concept game was developed. To further
evaluate the overall framework, it was suggested SPHINX be integrated into another,
larger game and tested within a small user study [1]. For the purpose of this two-fold
evaluation, the story-based adventure game Honey, I’m Home was created. This demon-
stration aims to present how the SPHINX framework can be used to enrich aspects of
gameplay, using Honey, I’m Home as an example.

2 Design and Development

In Honey, I’m Home, an atmospheric 2D side-scrolling adventure game, the overall
objective for the player is to guide the protagonist, a journalist for a local newspaper,
home. In order to progress in the game, the player must interact with objects and char-
acters in four different game areas. Starting in the journalist’s Office, the player is asked
to help disguise the fact that the day was rather unproductive. Then, in the Landing, an
ID card needs to be acquired to be able to call the elevator and finally leave the office
building. Once outside, the journalist visits the Pub down the road: either to find a story
to submit to the newspaper or find a present to bring home. After having completed one
of these tasks, all that remains is for the player to get home – be that via the park, a car
or a taxi in the Street (see Fig. 2).

The intended time to finish Honey, I’m Home is between 10–15 min and is available
to play online1. On average, the puzzles associated with each game area increase in

1 Honey, I’m Home is hosted on simmer.io: https://simmer.io/@honeyimhome/honey-i-m-home

https://simmer.io/%40honeyimhome/honey-i-m-home
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length and difficulty as the player progresses, such that it should take the least amount
of time to complete the Office area puzzle and the most for the Pub or Street areas. This
setup aims to provide a more natural learning curve, allowing the player to get used to
the game mechanics.

Aesthetically, Honey, I’m Home aims to create a slightly alternative art deco/mid-
century world, where the odd occurrence of a UFO in the night sky is not entirely
surprising. All artwork and animations were created specifically for the game. A number
of audio tracks and effects were sourced to support the overall atmosphere and also
provide feedback to the player. On the completion of an area, for example, an old-
fashioned oven timer goes off.

Fig. 2. Screenshots taken from Honey, I’m Home, showing the four different game areas; top to
bottom, left to right – Office, Landing, Pub and Street.

The elements used during puzzle generation by the SPHINX system, include four
game areas, 59 puzzle items and 84 puzzle rules. In addition to this, some minor modifi-
cations were made to the SPHINX framework in order to refine the experience for both
the puzzle designer and the player:

• A basic “selection” system, as used in many adventure or puzzle games such as the
Rusty Lake game series [4], was added such that the player needs to select specific
items from their inventory to interact with others.

• The Player puzzle item was also designated to be used as a progress tracker, when
needed. This is useful when the result of an action does not necessarily logically
correspond to a directly interactable item.

• Certain items in the game world react when properties are changed following player
interaction. This may affect the appearance of the game object, play or stop localized
music (e.g., on switching on/off the Radio) or give access to other areas.

• A transcript for reviewing dialogues – or monologues – can be found in the pause
menu, as inspired by L.A. Noire [3].
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• A simple randomizer allows for a game object to have a list of prefabs, one of which is
then chosen randomly and spawned at runtime. For example, the cars on the streetmake
use of this function and differ in colour, depending on the random prefab selected.

While the overall level of variation in puzzles generated from one playthrough of
Honey, I’m Home to the next is successful, the algorithm’s random choice relies heavily
on the breadth of the grammar provided by the puzzle designer [1]. Unfortunately, this
does not guarantee maximal puzzle variation, resulting in the some of the same puzzles
being chosen in successive playthroughs, despite other options being available within
the grammar. In an attempt to lessen this effect, a basic memory system was recently
added to keep track of rules chosen in a playthrough. The next time a puzzle is then
generated for an area, the generator will, if possible, select different rules. To further be
able to objectively evaluate the degree of variation in the produced puzzles, the puzzle
for each area is saved to a text file during runtime.

3 Conclusion

The focus of the overall projectwas to put theSPHINXapproach to procedural generation
of narrative puzzles to the test. The resulting creation, Honey, I’m Home, demonstrates
that SPHINX can be used to add complexity and range to puzzles. To further support
this, the results from a small user study conducted online were generally very positive.
Players felt that the variation in puzzles from one playthrough to the next contributed
positively to the overall game experience and resulted in improved re-playability of the
game, as well as a better understanding of the game world and mechanics. Approaching
future possibilities, participants of the user study also showed a lot of interest in the
addition of procedural generation for narrative elements in larger games. As the general
concept of the SPHINX system allows for modifications and adaptations to the needs of
specific games, the potential for integration across genre boundaries is promising.
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Abstract. Teenagers are a large pool of potential museum audiences. This age
group is identified as an audience group that is often excluded from a museum’s
curatorial strategies [1] and appears to be generally disinterested in what muse-
ums might offer [2]. Without some degree of digital interactivity, it is challenging
for a museum to remain interesting and relevant to a young tech-savvy audience
[2]. Our application is a location-specific gamified narrative deployed at the Nat-
ural History Museum of Funchal (Madeira island, Portugal) which embraces the
potential of mobile interactive technologies and digital storytelling to promote
engaging tours for teenage visitors, encouraging more active, enriching and tai-
lored experiences. Through our interactive story app, the audience is challenged
to explore the museum to unlock fragments of a narrative that relates to the main
story.

Keywords: Museums · Teenagers · Digital storytelling · Augmented Reality

1 Museums and New Mobile Interventions

There is an increasing concern about traditional exhibition and communication style of
museums, which often fails to engage teenagers and denies the potential of museums
to be a fundamental institution in a society which values cultural heritage [3]. Today
museums are starting to embrace mobile applications and digital content as new modes
of communication and have reconfigured the traditional narrative subject. These mobile
interventions can engage visitors throughmemorable experiences [4] combining gaming
and storytelling, requiringminimal space of reorganization of the exhibits and presenting
options that can be tailored individually to suit particular exhibits. Moreover, location-
based experiences are also valuable when applied to cultural heritage as a way to display
historical content [5].

2 Natural History Museum of Funchal (NHMF)

The museum building, dating back to the 18th century, was originally a distinguished
palace of Victorian style (wooden floors and ample doors in order for women to move
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around in their ballroom dresses). The NHMF is the oldest museum of the island and
does not currently use any digital or interactive technology to enhance the visitors’
experiences.With the goal of contributing to fill in the gap regarding teenage engagement
in museums [1], we designed the Memories of Carvalhal’s Palace dual experience, a
storyfied game (Haunted Encounters) and gamified story (Turning Point). These two
experiences make use of the same characters and similar content, but employ different
engagement strategies, geared towards better understanding teenagers’ preferences and
needs in museum contexts. The scope of this contribution is to describe the gamified
story experience in details. TheMemories of Carvalhal’s Palace – Turning Point (Fig. 1)
has been designed exclusively for the NHMF and based around themuseum’s permanent
exhibition of taxidermied animals and aromatic plants of its garden, and it takes around
30 min to complete it.

Fig. 1. Envisioned interaction of Turning Point.

3 Fictional Plot

After consulting with the museum’s staff and director about the museum goals and offer-
ings, an original story plot and fictional characters were created in order to ground the
experience onto the NHMF’s exhibits. The museum collection includes a great taxider-
mied monk seal, one of the most endangered species of the Atlantic Ocean. Such species
found shelter in the Madeira archipelago, which finally established a protected nature
sanctuary devoted to the surviving monk seal in late 1980. This taxidermied species is
also one of the most striking exhibits of the entire collection due to its size. This exhibit



A Natural History Museum Experience: Memories of Carvalhal’s Palace 341

prompted our creative team to seek inspiration from the northern European legend of the
Selkies, or women seals, in order to create the characters and a mystery plot to engage
a teenage audience. Selkies are said to live their lives partly as animals, and partly as
women, who shed their seal skin to become human and live, marry and procreate on
land. The call of the sea will always haunt them, but they need to keep their seal skin at
hand in order to be able to slip back in it to fulfill this need. The aim of this fictional plot
is not only to familiarize teenagers with the marine and terrestrial natural wealth of the
island, but also to use this legend to stimulate awareness towards rare and disappearing
species, and conservation of the natural patrimony, in particular of the endangered monk
seal exemplars. The fictional plot of Turning Point revolves around one of the heirs of
the aristocratic Madeiran family that owned the palace, where the museum is currently
located. The young heir falls in love with a Selkie woman, but she disappears in myste-
rious circumstances leaving him waiting at the altar. He never comes to terms with the
grief caused by this loss and, as restless ghosts often do, he lingers around the museum’s
rooms as an angry spirit. The audience becomes aware of the ghost’s drama by collect-
ing fragments of the story that unfolds in the museum’s garden. After empathizing with
the fictional characters, the audience is then prompted to help them find the truth by
interacting with the museum’s taxidermied species.

3.1 Mechanics

With Turning Point, users are encouraged to go to specific physical locations of the
museum to unlock the story plot points and solve the mystery behind it. The basic
mechanic relies on finding Augmented Reality (AR) markers that indicate the presence
of story content, and unlocking story fragments that progress the plot. The story is
narrated through photorealistic images of the characters accompanied with dialogues
rendered as voice over audios and text (Fig. 1). The user is also presented with several
historical and scientific facts woven into the story, such as the existence of the Madeiran
tradition of whale hunting and the inherent massacre of the seals as a threat to the old
fishing industry. In the second part of the experience, which happens inside the museum,
each interaction with a taxidermied species will yield scientific facts about the fauna and
flora of the island together with key elements that will help the audience put together the
truth behind the bride’s disappearance. The story is divided into four acts, containing
16 audio visual fragments in total and is presented in the form of a gamified narrative.
Its first part, unveiling the couple’s drama, is structured linearly: the app asks the user
to search and interact with specific species at a time. In its second part, designed as five
non-linear interactions, the audience can choose the species they would like to interact
with to help the protagonists uncover the truth. This non-linear part does not change the
unfolded story as a result of the order of the markers the users scan. Still, users must go
to all the species to proceed in the experience. They will finish with the same amount
of information if they had chosen other order to listen to these story fragments, then no
computational approaches are used.

Interface. Upon starting the app, the audience is presented with a tutorial indicating
how to interact with the app and how to use its interface. A custom-made map of the
museum will help them orient themselves in the real space and find the story content.
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The audience can also find out how far they have progressed into the story content
according to the main timeline and where to look for markers and species in the physical
premises.

Game Play: Choosing Storylines. After the tutorial, the user is asked to choose one
of the two main storylines, and follow the story from the point of one of the two main
characters – the couple Xavier and Marina. Depending on which one of the two they
decide to follow, the events will follow a different point of view and involve different
animal species in the museum.

Augmented Reality Markers. In order to unlock the story plot sequence, the app will
guide the user through various sections of the museum, where they can find ARmarkers,
each of which unlocks a new story fragment and is connected to a species of plant or
animal. Markers can be scanned using the app, and each story fragment emerges after
each marker is scanned.

Rewards. Upon completing the story, the user can restart the experience and follow the
other character’s point of view and reinforce their knowledge of the story, while interact-
ing with different exhibits. Care has been taken not to repeat content inside the museum,
and to have the user interact with different species from those encountered through the
previous experience. Furthermore, users are also rewarded with the possibility of taking
a picture with the story character whose point-of-view they have experienced through
the app.

4 Concluding Remarks

In Turning Point teenagers are challenged to interact with the flora and taxidermy fauna
of the Natural History Museum of Funchal while following a multiple-point of view
gamified story plot. After the users select which point of view they want to follow, they
are guided through the museum to scan AR markers in order to unlock parts of the story
embedded with historical and scientific information. The teenage visitor not only learns
about the species of aromatic plants and animals represented in the museum but also
about its historical significance, which was once the palace of a noble Madeiran family.

Acknowledgements. Sense&Tell team from the ITI/LARSyS based in Madeira island.
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Abstract. Ares 2036 is a visual novel prototype exploring the circumstances,
factors and cognitive biases that come into play in the process of forming opin-
ions. The sci-fi scenario revolves around a potential pandemic on Earth, experi-
enced from the distance of a spaceship on its way to Mars Station Ares. Players
experience a situation in which communication is unclear and various factors
and motives influence the quality of available information. As the main charac-
ter, Ikeda, players talk to other crewmembers and try to make sense of varying
information and perspectives before forming their own opinion. The prototype
was developed over a 4-day sprint and entered into Complexity Jam. As proof
of concept, Ares demonstrates how a basic visual novel prototype can create an
atmospheric, thought-provoking experience.

Keywords: Transformative design · Interactive narrative design · Infodemic ·
Cognitive bias · Communication · Complexity · Learning · Reflection

1 Introduction

This paper describes the rapid prototyping approach used to design and implement a
ludonarrative concept in a matter of days. Ares 2036 is a visual novel prototype created
to immerse players in an interactive narrative experience focusing on the topics of com-
munication and fact finding when factual information cannot be easily obtained. With
Ares we explore the circumstances, factors and cognitive biases that come into play in
the process of forming opinions during a crisis. Our scenario revolves around a cen-
tral character, Raven Ikeda as she seeks to understand the cause of sudden radio silence
frommission control. As Ikeda, players are confronted with speculation about an alleged
catastrophe and varying perspectives and theories, based on which they must then make
their own decisions. The first published prototype of Ares 2036 was developed by a team
of two within 4 days as part of the first Complexity Jam [1].
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2 Development

Within the context of a game jam, ideas must lead to working prototypes within a short
development window, limiting the amount of possible design attempts and iterations.
Using a rapid prototypingworkflow, which consists of ideation, prototyping, and testing
phases, the team was able to test the technical feasibility of the Ares concept early on.
See development timeline in Table 1.

Table 1. Development timeline of Ares 2036

Day 1 Ideation Day 2 Prototyping Day 3 Prototyping Day 4 Testing

• Look at authoring
tools, select Ren’Py

• Set narrative theme,
draft synopsis

• Define core
experience

• Develop first ideas
for opening scene
and flesh out
dialogue

• Learn Ren’Py
• Do a short
prototype consisting
of only a few scenes

• Define basic
structure

• Select assets
• Divide tasks: script
and visual lead;
programming,
audio, playtesting

• Iterate ideas from
previous day

• Work on script
• Finalize
ludonarrative
experience and
ending

• Adjust structure for
faster
implementation

• Implement
remaining content

• Playtesting and fine
tuning

• Research
nice-to-have
additions

• Implement latest
changes in script

• Prepare project
page on itch.io

• Submit to game jam

2.1 Ideation

The goal for the game jam was to create an insightful, thought-provoking experience on
the topic of an infodemic. The coronavirus pandemic has sparked debates on the so-called
infodemic, which refers to the flood of misinformation, conspiracy ideologies, and fear
mongering that comes as a result of uncertainty. The topic posed a complex challenge
for the team as there were many possibilities but limited time and resources. We began
ideating by asking ourselves questions about the theme and premise, discussing insights
and opportunities for reflection, possibilities for player engagement, and the appropriate
authoring tools. As our options and decisions were weighed against practical consid-
erations such as skills, desired outcomes and resources, we made a conscious decision
to streamline and simplify our workflow, focus on clarity of thought and intention and,
in a sense, allow our limitations to create parameters within which we could design
efficiently and effectively.

Doing research on the topic and identifying key aspects, we generated a list of
keywords, including “communication failure”, “opinion”, “fake news”, “information
vacuum”, “cognitive bias”, “skepticism”, and “group think”. These concepts formed a
springboard, allowing us to draft the synopsis that would guide the project: A mission
to Mars loses radio contact with Earth and the lead character is confronted with hazy
information and rumors about a new disastrous pandemic.
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Starting with this premise, we created profiles, which included specializations,
nationalities, and traits, designed to make each character distinct and believable. From
there, the storyline was developed to facilitate interactions between the player and the
other characters in the story, designed as a psychometric diagnostic, rating player choices
on three dimensions: impressionability, skepticism, and rationality. Implemented as
intradiegetic feedback, it is revealed to the player that the space agency is in fact con-
ducting an evaluation of their responses, thus creating a narrative twist and potentially
inducing reflection, or in some cases, even transformation.

As creating a 3D environment using Unity orUnreal was not feasible given the time
constraints, we found Ren’Py – a free and versatile visual novel scripting tool based on
Python – to be a suitable authoring system, giving us sufficient functionality to tell our
story. We decided that a visual novel would be the most appropriate format given the
nature of the story and the dialogue-heavy interaction that we envisioned taking place
between the characters.

2.2 Prototyping

The popular game developer slogans “It is not the idea; it is the execution” [2] and
“Ideas are cheap. Execution is everything” show that the value of a concept lies in its
implementation. No matter what concept we could have come up with, we needed to
be aware of the development reality. This meant assessing our design decisions from
different practical perspectives, as creative lead, as narrative designer, and as developer.
This shifting dynamic of weighing ideas not just for potential impact, but also against our
capability to program them into a tangible experience, guided us through the prototyping
phase and, indeed, throughout the entire process.

Efficiency being a prime consideration tasks were divided into segments that would
allow us to work in parallel and in cycles. Thus, after the overall flow of the story
was decided, one team member would work on scripting dialogue and interactions,
while the other realized the scenes within the authoring tool. One member would edit
and composite graphic assets while the other would focus on sound design to enrich
ambience.

Script readings were used for continuous improvement, allowing us to discuss
changes before implementing scenes in Ren’Py. Playtests were integrated at intervals to
ensure that we were on the right track. We identified areas where our workflow could be
streamlined, even deciding to integrate pseudo-code or cues into the text of our script
to make the fine-tuning of dialogue, pacing and transitions more expedient. Finally, we
found that integrating checkpoints was an effective strategy for alignment as well as
motivation. Our iterative process turned out to be similar to agile development [3].

2.3 Playtesting

For the user testingwe created an online questionnaire based on themeasurement toolbox
that had been provided as part of the game jam [4] and linked to it on itch.io to invite
jam participants as well as non-participating testers to try the visual novel.

Feedback from 8 testers indicated that our imagery, music and sound design created
a cinematic appeal, which heightened the sense of immersion. This was supported by
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the use of dialogue-driven storytelling, as well as the design of the characters and their
personalities.

“Themusicworked verywell with the theme, the graphics are amazing. The storyline
is brilliant!”, “I am hooked! How does the story go on?”.

In addition, we interviewed four testers via chat to ask follow-up questions revealing
further feedback. “The characters needmore exposition; the beginning is too short.”Next
prototypes can include better scripting of the interactors by integrating scenes allowing
the player to inhabit the character earlier on.

The majority of play testers understood the intention and twist. “I liked the reflective
moment of discovering that I was being played while I thought I was playing.” “I
found it interesting that my personality can be analyzed by an algorithm when I play
games.” Some feedback indicated that some choices belonging to the preferable rational
dimension are rather easy to spot. Future versions can include time pressure and different
cognitive biases to make this aspect more challenging.

Some participants wished for more agency and autonomous decisions. We decided
to keep the level of player agency rather low with a strict foldback structure. Yet, every
decision counts for the assessment in the end. Flags are used to unlock achievements
like encountering “The Elephant Poem”, which are revealed at the end.

3 Conclusion

Creating a meaningful, engaging interactive narrative is a challenging, multifaceted task
requiring ideas to be generated, quickly assessed and then implemented and tested.
Dialogue and interactions get adjusted as the storyline gets fleshed out. Some materials
get discarded and replaced as some design decisions are prioritized over others. All these
require decisiveness and speed while staying true to the core concept.

During the course of development, many of our decisions were made on the basis of
practical considerations, including the use of dialogue-driven storytelling, still images,
and Ren’Py which was simple enough to deliver quick results and yet complex enough
to enable advanced interactive storytelling techniques. But perhaps more importantly,
many of our design decisions were informed by the desire to create information while
simultaneously withholding the confirmation thereof, which we found to be aligned with
the lack of perceivable emotion or intent. Without animation to show bodily actions or
spatial contexts, and without visible facial expression or audible voice inflection, the
players had a lot of room to interpret intent and hence veracity. This served to heighten
the sense of uncertainty which was a strong element of the experience.

Overall, we have found that a deliberately designedminimal interactive narrative can
create an immersive atmosphere and storyline capable of engaging players. Ares 2036
demonstrates how a team of two designers without prior programming knowledge can
prototype a visual novel in 4 days following a rapid-prototyping framework and well-
articulated design goals. This project provides a reference that can be used for interactive
narrative design workshops and seminars, including rapid prototyping of visual novels
for students with limited programming knowledge.
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Abstract. In our previous work, we have experimented with branching narratives
in cultural heritage, seeking to validate the efficacy of such narratives in this context
and identify best practices in their creation. In this work we present the Story
Maker, an authoring tool designed as a result of an iterative co-design process
with heritage domain experts. The tool is situated within the domain of Interactive
Digital Narrative (IDN) authoring tools and was created to support both the design
and the production ofmultimedia rich interactive narratives.We briefly present the
motivation for the creation of the tool and describe its main features concluding
with the future directions of our research.

Keywords: Interactive digital storytelling · Authoring tool · Branching
narratives · Cultural heritage

1 Introduction

The Story Maker is a web-based authoring tool to promote the creation of digital
multimedia-rich interactive narratives for cultural heritage. Story authors in this domain
typically have limited experience with IDN and programming. The tool has been tailored
to support them from the story structure design phase to production. In this way they can
create ready to use experiences available through the web or as an Android application
for mobile devices to their intended audience, on-site or virtual museum visitors.

Based on the IDN authoring tools classification work in [3], we situate our tool
within the area of interactive fiction tools and more specifically within the “Hypertext”
category. The Story Maker is written in JavaScript on top of the Angular framework and
backed by a document store. Any communication between the app and the backing store
is made through a RESTful interface.

In this work we briefly present our motivation for the creation of the tool and then
focus on its twomain structural components, the Story Design Editor and the Storyboard
Editor.
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2 Background and Motivation

The Story Maker is the result of an iterative co-design process with the domain experts
that started in the context of the project CHESS [4] and continued through a series of
collaborations with different cultural heritage sites as well as during the EMOTIVE
project [2]. It was designed to provide an intuitive way for experimentation with the use
of branching narratives for cultural heritage, to validate the efficacy of such narratives
and identify best practices for IDN in this domain [1].

In our previous work working with domain experts in the context of the CHESS
project with the CAT authoring tool [4], a graph based authoring tool to produce the dig-
ital experience, and later on in the context of the EMOTIVE project with the Storyboard
Editor, which offered a folder like visualization to navigate the story structure [5], we
observed that the authors prepared the structure and textual content of the experience in
word processing software and then used the authoring tools only for the production of the
content. Sometimes, especially when their story structure had many branching points,
they created representations of the story graph, on paper or with tools like Microsoft
PowerPoint. Taking into account these observations, we designed the Story Maker as
an integrated tool that would support authoring from conceptualization, to the design of
the story structure and then to the final production. Our tool integrates in a simple and
intuitive interface, the Story Design Editor, used as a first step to define the structure and
concept of the branching narrative in a text-editor like format, and the Storyboard Editor
which can then be used to transform this concept into the final experience offering built-
in template support to create different types of multimedia activities. The added value
of the tool for the specific domain, in comparison with similar tools like inklewriter
[6] and Twine [7] is the possibility to create complex multimedia experiences from
conceptualization to production in an integrated tool and intuitive for its intended user
group.

3 The Story Design Editor

The Story Design Editor (SDE) can support the design of the story concept and struc-
ture with a simple text editor, very similar to common word processors (e.g. Microsoft
Office and Google Docs) and enhanced with additional features to support branching
narratives. The narrative text can be organized in Parts, defined as coherent parts of
the narrative, and Branches that connect them. The story graph functionality offers a
visual interactive overview of the experience structure, generated automatically, while
editing the experience description (Fig. 1). Parts and branches are sufficient to support
the creation of a variety of interactive stories, from very simple, linear narratives, to very
complex branching ones that may also use tags and conditions. Tags can be associated
with Parts or Branches, and then they can be used in a Branch condition to show or hide
the specific Branch. The conditions are determined by enforcing boolean constraints on
the tags encountered so far, defining whether a tag has been met during an experience,
or not.
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Fig. 1. The Story Design Editor text editor with the slide-in graph view visible.

4 The Storyboard Editor

While the SDE supports the first steps of the authoring process (conceptualization &
scripting), the Story Maker’s Storyboard Editor (SBE) covers the production of the final
visitor experience. During the production phase, all Parts of the script are materialized
through the creation of a set of Screens that give “flesh and bone” to each story snippet
(Fig. 2).

Fig. 2. The Storyboard Editor text editor - Voiced-over dialogue template.

To create, one or more, Screens that will implement a Part, the authors are provided
with a predefined set of templates, that allow the production of the content without
having to design and program user interface features. The available templates range from
simple ones, used to present a combination of text, images and audio, to more complex,
designed to address common needs of the creators of cultural heritage experiences. These
include a) Simple, b) Voiced-Over Dialogue, c) Quiz, d) Video, e) Interactive Images, f)
Interactive Books, g) Near-Field Communication Interactors, h) Question Prompts and
i) Navigation Maps.
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Additionally, to the Screens, the authors are able to create Menus to implement the
branches defined in SDE, thus supporting the selection of alternative paths of the plot.
In short, SBE offers templates for menu functionalities and appearance, that include the
following: a) Tiles/List, b) Interactive Images, c) Near Field Communication Interactors,
d) QR-Code Interactors and e) Jumps.

The experience created with the SBE can be made available in a web based view
mode as well as through a mobile application for Android devices. After producing an
interactive storytelling experience, the result becomes available to be downloaded on
the corresponding smartphone application. The end-users (the visitors) are able to view
and interact with the various Screens, created using the available templates. The story
branches that affect the way the narrative unfolds can be made available to the user
through Menus or selected automatically according to conditions that are set while the
user proceeds in the experience.

5 Conclusions and Future Steps

In this work we presented the Story Maker, a web-based authoring tool for the design
and production of multimedia rich, interactive narratives for cultural heritage, where
story design and production functionalities are tightly coupled to support codelss and
intuitive authoring.

We continue the evaluation of our tool in real life applications for cultural heritage
aiming to transform it into an effective means for promoting and experimenting with
IDN in this field. We are also working towards supporting the concrete need for multi-
user interactive storytelling experiences that has been identified during our research in
the context of the EMOTIVE project [2].
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Abstract. Game audio is widely implemented as being reactive to player actions
and environmental influences. However, with virtual reality narratives, there is a
growing need to be able to direct audience attention. ArrivalVR is the first nation-
ally co-created storytelling project presenting curated immigration/migration sto-
ries of Americans in virtual reality (VR). In this paper, we discuss how reverse
interactive audio systems could direct audience attention using ArrivalVR as a
case study.

Keywords: Virtual reality · Digital narrative · Spatial audio · Audio interaction

1 Introduction

ArrivalVR is the first nationally co-created VR storytelling project that gathers and
curates immigration/migration stories of Americans (pre-1620 through 2019) and incor-
porates them into a timeline in a narrative VR platform. The project tells the stories of
immigrants to the United States, ranging from the 1600s to 2018. We aim to facilitate
dialogue on what it is like to be an American.

In ArrivalVR, we sought to overcome mere engagement, surpass engrossment, and
take the user on a journey of full immersion [4]. Immersion is defined as the engage-
ment of all senses through cognitive processing and natural attention direction [4]. This
engagement results in an illusion of embodiment [10] in a non-physical space through
the emotional response that influences attention [7]. Player immersion results in greater
emotional connection and internalization of digital narrative [6].

In ArrivalVR, we approached immersion from a sonic viewpoint. According to
O’Keeffe, “The physicality of sound can alter our perception of the space in which
we hear it, expanding or contracting the landscape and shaping our psychological and
sociological response to space” [9]. Additionally, according to Berndt et al., sound is
processed subconsciously and therefore has a direct effect on the limbic system [1]. This
causes sound to engage the players emotionally, which is a crucial step in leading to
player immersion [7]. Considering this, and the thought that sound creates the sense of
another person’s presence and of activity [10], we explored ways in which sound can
direct audience attention in Virtual Reality (VR).
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2 Directing Audience Attention to Support Narrative in VR

Narratives in virtual reality are unique because the player is immersed in the environment
in which the story takes place [12] and this improves the emotional connection the player
forms with the story. However, it is exceedingly hard to predict where players will be
looking [8]. This creates a problem when designing the flow of the narrative [5], as
players might miss important details of the story [13]. With ArrivalVR, we took it a step
further in relying solely on gaze-interaction to direct the narrative. Gaze interaction has
merit in that it simplifies navigation, but it also means that many of our players might
never experience the full narrative if they do not look at and initiate elements of the
story. Therefore, until the player looks at an interactive object in the environment, the
narrative will not unfold.

In current virtual reality and cinematic virtual reality practices, visuals such as illu-
mination of the area, the changing of colors, and movement are used to direct attention
[5]. This is effective on 2D screens, but it poses a problem in a 360-degree environment
such as VR, because it requires the player to turn his or her head and look in the direction
of the interaction. However, using spatial audio, humans have a 360-degree perception
of sound in which we can sense the direct position of audio sources [9]. Blesser et al.
expand on this, arguing that space becomes revealed to us through its “aural architec-
ture” [3]. In ArrivalVR, we used spatial audio to make the player aware of the full virtual
environment, stretching beyond the visual representation of the scene. We implemented
audio invoking environmental presence [5] (neighbors talking, the street below, far-off
clock tower), as well as the sounds originating in the apartment (radio, water pipes, floor
creaks, and human sounds). This engages the player’s imagination to fill in the gaps of
the world and creates a sense of placement in the world [2]. Within this soundscape, we
have background sounds as well as sounds designed to stand out and grab the player’s
attention. Through the architectural design of the soundscape, we havemanaged to guide
the audience’s attention through the narrative while allowing the player to move at their
own pace and interact with the scene.

3 Setting up Reverse Interactive Audio Systems (RIAS) Using
Arrival as an Example

Currently, interactive game audio is reactive to player actions. With ArrivalVR, we
sought to use audio not only to improve immersion and as a source of confirmation of
action, but also to direct audience attention and initiate action. To accomplish this, our
team designed a method that we call Reverse Interactive Audio Systems (RIAS). RIAS
is based on a timeline of events that prompt player interaction, setting up a structure for
the narrative [13], while preserving the player interactivity. This is where our system is
unique from commercial game audio – instead of actions triggering audio, the system
is reversed where sounds prompt action. For example, when the player first enters the
environment, they are free to look around and interact with anything. However, after 15 s,
the storyteller in the scene shifts their weight and the floorboards creak. For a player
not engaged with an element in the scene, this alerts them to the social presence [5] of
the other person in the room. If the player is engaged with something else in the scene,
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the timeline progresses into the next phase – the storyteller clears their throat, sighs,
and then gives verbal interaction such as ‘Hello’ and ‘I’d like to tell you my story’. The
player is able to look at the person at any time which triggers the Gazebutton [11]. This
trigger stops all other sounds (‘stop all’ event) and starts the storyteller’s audio sequence.
Through the audio system, the player’s attention is guided towards the next phase in the
narrative while relying on the player to initiate the transition.

We created this system by combining Audiokinetic’s audio-middleware, Wwise,
with a timer sequencer in Unity. We set up events in Wwise that trigger audio sample
groups selecting from a list of randomized audio files. Each event is then linked to a
specific point on the timeline sequence within Unity. In contrast to other systems, the
player’s interaction with a specific area results in a reverse event being triggered. For
example, the ‘waiting storyteller’ sequencer continues playing until the player looks at
the person, triggering an event inWwise – the ‘stop all’ event. However, the effectiveness
of this system relies entirely on the accuracy of the audio spatial mapping.

4 Spatial Audio Mapping Using ArrivalVR as an Example

Spatial audiomapping is essential in establishing the virtual space, the accuracy of which
has a direct impact on the user’s psychological response to the space [9]. When using
audio cues to guide audience attention, this mapping has to be flawless. In ArrivalVR,
we used the attenuations built into Audiokinetic, Wwise, and plugins such as Wwise
Reflect and Convolution to ensure accuracy of not only the direct audio sources but
also the reflections in space. The range of possible settings made it possible for us to
customize each sound source, and make tiny adjustments for the best results.

5 Conclusion

In conclusion, in virtual reality, it is difficult to predict where players will be looking
which creates a problem when designing the flow of the narrative. In ArrivalVR, we
implemented reverse interactive audio systems that guide player attention through nat-
ural audio cues in the environment. We believe that this resulted in enhanced player
immersion, stretching beyond the visual representation of the scene, and created the
potential for increased emotional connection and internalization of the digital narrative.
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Abstract. Immersive technologies aligned with storytelling can create
novel and powerful tools to inform and ponder on social issues. This
demo paper describes a cinematic virtual reality project, Tell a Tail 360◦,
on the rescue of abandoned companion animals. Tell a Tail 360 ◦ was
designed targeting teens (13–19 years old) and its inclusion in a classroom
setting. By using 360◦ videos of a rescue kennel, animal hospital and the
field work of non-governmental organizations, we intend for the target
audience to be exposed to different animal welfare issues relevant to their
context.

Keywords: Cinematic VR · Storytelling · Animal welfare

1 Introduction

Meaningful play [2], where playful interactions are used to inform and critique
social issues, offer a new lens from which to design storytelling and immersive
experiences. Aligned with XR technologies (eXtended-Reality, encompassing:
VR, Virtual Reality; CR, Cinematic Reality; AR, Augmented Reality), stories
with a social focus have the potential to bond users to virtual environments and
characters. As an example, Peña et al.’s seminal work on Immersive Journal-
ism “Hunger in L.A.” [4], emerges as a pillar of VR nonfiction experiences [1]. A
preferred medium for VR nonfiction experiences is 360◦ video, since it offers real-
istic visuals grounded in reality and low-cost overhead in terms of production and
consumption. Vishawanath et al. [5] take advantage of this opportunity when
integrating low-cost smartphone-based 360◦ videos in a co-design, co-creation
and co-learning process with students and teachers. Bolstered by this intersec-
tion of immersive storytelling, social causes and education, in this paper, we
introduce Tell a Tail 360 ◦ prototype, an immersive documentary focused on the
rescue of abandoned companion animals (dogs and cats).
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2 Animal Welfare in Madeira Island

Concerning animal welfare worldwide, one of most urgent intervention target is
the abandonment of companion animals. One of the strategies adopted is pub-
lic (re)education, specifically within school curricula. An example of such an
intervention is Kim and Lee’s work [3], a socio-scientific program for middle
school students, including classroom activities and engagement in the commu-
nity (e.g. visit kennels). Since on-site tours might not be possible for a myriad
of reasons (e.g. economic, scalability to larger programs, proximity, etc.), virtual
tours could be a successful alternative. Furthermore, they do not fully portray
the rescued animal experience and the specific context of where they happen.
For example, in Madeira Island, although there is enacted legislation (for crimi-
nalization of cruelty and abandonment) and support programs (for sterilization
and microchipping), “No Kill” shelters are unable to handle the overpopula-
tion of stray animals. Many times, private citizens, organized into NGOs (non-
governmental organizations), coordinate rescue missions and make arrangements
for care, documenting their work through social networks like Instagram.

3 Design and Prototype of Tell a Tail 360 ◦

Tell a Tail 360 ◦ follows a documentary narrative approach portraying differ-
ent stakeholders’ views of the companion animal abandonment issue in Madeira
Island. Our goal was to create an experience targeting teenagers (13–19 years
old), that could be included in classroom activities as a prompt to discuss the
social issue and raise interest for out-of-classroom activities like volunteering.
As such, the content was structured in three main topics (see Fig. 1): content
supporting the navigation in the prototype, content related to the kennel, and
content related to NGO. The Kennel Tour branch (blue in Fig. 1) is an alter-
native to the on-site tours and would allow the audience to learn about the
kennel’s daily routines. Chico’s Rescue branch (purple in Fig. 1) offers a novel
experience for the audience, following the NGO volunteers rescuing an aban-
doned dog, Chico. This branch shows different stages of the rescue including
consultation/treatment at the Veterinary Hospital and adoption through the
NGO’s Instagram posts. Table 1 includes a description of the different story
nodes, grouped by branches.

Initially developed in Unity 2019.3.0a11 for Oculus Go and Gear VR devices,
the prototype was re-implemented as an interactive web application using web-
based VR framework A-frame1, making it compatible for web viewing (com-
puter/smartphone), as well as HMD devices with 3 degrees of freedom con-
trollers (e.g. Oculus Go). The prototype was optimized for web viewing using
360◦ videos (in webm format), images/360◦ panoramas (in jpg and png formats)
and audio (in mp3 format). Video and equirectangular images are projected on a
sphere, around a virtual camera (see Fig. 2 left); if viewing in a computer, click-
ing and dragging rotates the camera and its corresponding viewport; viewing
1 https://aframe.io.

https://aframe.io
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Fig. 1. Story structure (Color figure online)

Table 1. Story nodes, including 360◦ type (V: video; P: panorama; V→P: video fin-
ishing in a panorama) and a description

Node 360o Description

N
av

ig
at

io
n

Start P
Instructions on interaction and how to start
the experience.

Home 1 V→P
Kennel entrance with rescued animals and
the kennel director welcoming the user to the experience.

Home 2 V→P
Kennel entrance with rescued animals and
the kennel director.

Conclusion V
Kennel director ends the visit. This is triggered if
both branches have been visited.

Credits P Production credits and restart option.

K
en

ne
l
T
ou

r Dog Kennel V
Tour of dog kennel facilities and the work
done by the auxiliary staff.

Microchips V→P Veterinarian microchips a rescued animal.
Cattery V Tour of the cat’s play area.

AR Comic
Preview P

Preview of AR branching comic for children
on adoption and animal care.

C
hi

co
’s

R
es

cu
e Rescue V

NGO volunteers rescue an animal, Chico,
from poor living conditions, with the help of the police.

Treatment
Room V→P Chico is brought to a Veterinary Hospital.

Consultation
Room V

Excerpt of veterinarian consultation, where
Chico is diagnosed with multiple cancerous growths.

Recuperation
Room V→P

Chico and Serrinha, another rescued animal,
are recuperating. The NGOs Instagram posts are
over imposed showing the adoptions of the two animals.
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in a smartphone or HMD device, uses the device’s sensors to adjust this cam-
era. Throughout the experience, interactive points (IPs), represented by outlined
characters (see Fig. 2 right) and buttons, appear signaling a user choice and work
as hyperlinks to other story nodes; if viewing in a computer/smartphone, these
IP are reactive to click or touches; if viewing in a HMD, IPs are reactive by
being pointed at with the controller and using the trigger. Depending on the
story nodes, certain actions (like skipping and going back) are available; these
options appear by double-clicking/triggering the remote and disappear when
a choice is made or after a period of inactivity. Future works include testing
with teenagers in a school setting, addressing different research goals, such as
(1) how effective the intersection of storytelling with immersive technologies can
be to raise awareness to social causes and (2) to explore how the prototype
can be expanded to include other types of media (e.g. websites, news and 3D
recreations).

Fig. 2. Tell a Tail 360◦ prototype
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Abstract. To date, the implications and potential of interactive digital narrative
have had a limited effect on history as an academic discipline. This project is an
attempt to form a dialogue between the practice of historians and the rich scholar-
ship on interactive narrative already undertaken by literary theorists, researchers
of interactive systems, scholars of media studies, and practicing creative tech-
nologists. Probing the narrative devices common to the production of historical
work, this VR project uses Maya, Unity, and a range of visual and aural historical
sources from Republican-era China (1912–1949) to offer a digital demonstration
of the possibilities of combining interactive digital narrative with long accepted
materials and modes of historical production. Specifically, our project focuses on
making accessible to a global audience the stories of several scientists and his-
torical factories key to the rise of the renewable energy industry in China during
the 1940s. In turn, we hope that we can offer participants in the interactive digi-
tal storytelling community a few thoughts on the potential of collaboration with
historians via the avenue of “public history”.

Keywords: Digital humanities · VR · Public history ·Modern Chinese history

1 Relevance and Significance of the Work

1.1 Repositioning Archival Sources

Traditionally, historical documents are preserved in archives, often accessible only to
qualified specialists. It is then the work of the historian to select, analyze, and boil down
masses of archival documentation, enrich themwith pre-existing secondary sources, and
then produce a legible historical narrative for a wider public. This is of course something
of a simplification – historians of cultures and regions that do not rely on written records
often prioritize oral sources, while historians of art or material culture focus on physical
objects. Yet the archive remains a dominant aspect of historical production, both in terms
of the authority its inclusion confers on historical work and in structural terms – simply
put, many sources of funding for the discipline revolve around the use of institutional
archives.
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In recent years, historians themselves have called attention to the “epistemic anxi-
eties” [1] imbricated in the production andmaintenance of archives.And scholars in adja-
cent fields have pushed the point further. Expanding on reader-response theory, media
scholars like Lisa Gitelman [2] suggest that “individual genres aren’t artifacts… they are
ongoing and changeable practices of expression and reception.” Building on this point,
Gitelman argues for understanding “the document” as a genre itself. Much like a novel
or serialized sitcom, the historical document is a “mode of recognition instantiated in
discourse”, which for all of its subgenres (tax records, government memo, draft treaty)
is recognizable by its institutional framing and its preoccupation with systematized,
bureaucratic knowledge.

If Gitelman is correct, it is worthwhile for historians to deeply consider the relation-
ship between the archive, the source document and the completed historical work. In
other words, if the sources that historians commonly use to construct historical work
cannot be regarded as fixed, timeless entities preserved unchanging in archives, it is
worthwhile rethinking the balance between the source material and authorial voice in
historical work. Given the possibilities available via digital formats [3], could the source
not become more visibly and accessibly a part of the final work?

Meanwhile, scholars of electronic literature like Scott Rettberg [4, 5] increasingly
question the idea of the “work” itself - - many digital projects can appear as installations,
apps, and websites without the need for a fixed form. And a digital project reliant upon
audience input seems to exist in a different state of “completion” than say a printed
detective novel. What might this mean for the possibilities of non-print historical work?

1.2 History and Narrative

If the “historical” document can be interpreted as a genre, and the concept of a fixed
“work” is increasingly problematic, can historians afford to rely solely on the static, text-
based format that characterizes the majority of contemporary historical production? The
discipline’s relatively limited engagement with alternate formats is not simply indica-
tive of disinterest on the part of academic historians toward anything “digital”. On the
contrary, for well over a decade, venues like the Journal of Digital Humanities have wel-
comed initial efforts by historians to reconceptualize the production of historical work in
a non-print format. Meanwhile, professional organizations like the American Historical
Association have sponsored conferences and grants aimed at promoting consideration
of digital output for tenure and increasing training in digital tools for graduate students.
If anything, younger scholars of history are anxious to produce work that is increasingly
categorized under the larger rubric of “digital humanities” [6].

Rather, it may be that the historical discipline has yet to fully come to terms with
scholarship in media studies, critical theory, electronic literature, and other fields which
for several decades have critiqued and disassembled classical modes of understanding
narrative. In other words, “narrative” is as much an obstacle as “digital” in deterring
the full engagement of historians with the potentialities of incorporating interactive
digital narrative into the production of historical works. As early as the mid-1970s,
influenced by structuralist linguistics and reader response theory, the philosopher of
history Hayden White published widely read and acclaimed critiques of the process of
historical production, arguing that historians emulate novelists in adhering to the tropes
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of drama, tragedy, and so on to chart the rise and fall of leaders and nations: in short, while
the historical work references “real life” archival sources, it conveys levels of meaning
beyond “information” found in a scientific text via devices most commonly associated
with the literary arts. Yet as Herman Paul [7] concluded in a recent study of White’s
work, more than three decades later, White’s critiques have altered less than might be
expected in the field of historical work. Meanwhile, social history, post-colonial history,
and histories of gender and sexuality have each marked turns in the historical field over
the last three decades. But while the expansion of voices and viewpoints has been both
needed and welcome within the discipline, historical work is still largely output in text
format via monograph and academic journals, offering little chance for a general public
audience to see, much less interact with, the issues and materials a historian grapples
with on a daily basis.

Our demo is an attempt to address a few of these issues by presenting sources and
digitized material artifacts alongside a historical narrative within the context of a reader-
centered immersive environment. We are particularly inspired by the challenges of the
present moment, when geopolitical events in Xinjiang and Hong Kong as well as the
COVID-19 pandemic have limited the abilities of researchers to conduct on the ground
research in China. Nor can the accessibility of historical sites and material artifacts be
taken for granted, as the domestic political situation can quickly impact scholars’ abil-
ity to access materials vital to their work. Beyond the challenge of obtaining archival
documents, rapid economic growth in the past few decades has spurred development
which while in many respects positive has also endangered historical sites and build-
ings deemed unviable for renovation or preservation. Sustained exploration of digital
mediums as legitimate formats for historical production, and more importantly, atten-
tion to the insights of adjacent fields in the arts and digital humanities, are vital steps in
confronting these challenges.

2 Design and Development: “China’s First Biofuel Factory”

2.1 Digital Modeling as a Complement to the Archive

While the intended output is a viewer-centered immersive experience, creating histori-
cally accurate 3Dmodels and developingmethods for making sourcematerial accessible
enriches the process of scholarship as well. The project began as a series of photos, archi-
tectural blueprints, engineering documents, and the crumbling remains of an ethanol
factory located in southwest China, about 1 h south of Chongqing. The materials were
discovered during archival research on the origins of a biofuel program initiated by the
Chinese government during the late 1930s and early 1940s in order to preserve fuel sup-
plies during World War II. Millions of gallons a year of ethanol-based biofuel supplied
not only Chinese troops but US army troops stationed in the China theater throughout
the war. Wartime conditions as well as the social and political tumult in mid-20th China
resulted in many of the factories involved failing and gradually being forgotten, as was
much of the documentation related to their existence. Recreating the equipment digitally
was made possible by researching early 20th century journals of industrial machinery
and applied chemistry, and consulting with experts at the Science History Institute in
Philadelphia over a six month period.
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Our project uses the game engine Unity to enable significant interaction between the
viewer and digitized archival material (maps, blueprints, and scientific notes) as well as
digitalized material artifacts (industrial distilling equipment) that would be impossible
in a text-based format. Using an interactive UI “field book”, the viewer can choose
to read and explore the documents and machinery prior to encountering a historical
narrative which places it within a framework. Additionally, mouse click events and
keyboard commands have been implemented allowing freemovement around the factory
environment, interaction with visual sources, animation of the distilling equipment, and
so on. Naturally, there is a process of selection which is an interpretative act in and of
itself. But by elevating the visibility of sources and digitized material artifacts within
the immersive work, we hope to remind viewers that writing history is very much an act
of construction.

2.2 Public History and Collaboration

After incorporating feedback from the demo, we plan to present the project as a public
installation in several cities in western China where factories in the biofuel network
were located. In turn, if the public installation generates additional documents, photos,
or recollections from viewers, we will aim to include these in the digital environment as
well, creating a feedback loop between project and public. In our project documentation
online, we have included photos taken in November 2019 at one of the few remaining
ruins, which is located on the edges of a landfill in the city of Zunyi. Images from the
working demo of our project have been included in an online project folder, which will
be updated over fall and spring 2020–2021.
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