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‘I have a different kind of brain’—a script-centric approach to
interactive narratives in games
Henrik Engström

School of Informatics, University of Skövde, Skövde, Sweden

ABSTRACT
In a computer game narrative, a user influences the ordering of events. To
model this behaviour, game designers and writers need to use some kind of
programming primitives. A computer game script will hence differ from, for
instance, a movie screenplay in that traditional dialogue text is
complemented with some textual or visual logic formalism. Not all groups
involved in production of a game have a programming background and may
therefore be unable to easily comprehend such formalisms. This paper
presents a novel approach to game dialogue writing where traces from play-
throughs are used as the core of the script. Alternative branches are identified
and presented in relation to the main trace. The approach has been
implemented in a tool that has been used successfully by three professional
writers in mobile game production. The results indicate that this is a promising
approach to enable non-programmers to work with interactive narratives.

KEYWORDS
Computer game; interactive
narrative; interdisciplinary;
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Introduction

Game development is unique in its mix of tech-
nology, art, narrative and user interaction. It is
often approached from one particular perspec-
tive, which may lead to ignorance towards
other perspectives. This problem is well illus-
trated in the study presented by O’Donnell
(2011, 282):

Often fueled by confusing imagery from pop-
ular culture, game development is not under-
stood to be at the intersection of diverse
disciplinary boundaries, between art, comput-
ing, and game design.

Studies of computer game development have a
bias towards computer science and manage-
ment aspects (Engström et al. 2018). The

perspectives of music composers, graphical
artists and writers are under represented. An
example of this is reported by Hodgson and
Briand (2013), who study the application of
agile development methods in a large Canadian
studio. They report a situation where graphical
artists object to what they consider to be a rigid
development structure. A producer at the com-
pany stated: ‘We have a problem because the
artists aren’t Agile. They detest it!’ (Hodgson
and Briand 2013, 320). This is an illustrative
example of the differences contained in a devel-
opments team. Agile development, as is appar-
ent from its name, is considered to be a
flexible, non-rigid approach—from a software
engineering perspective. For the graphical
artists in the Canadian studio (Hodgson and
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Briand 2013), it was perceived as being too
rigid.

This paper presents a design science research
study focusing on the game writing process and
the tools used to author the dialogues in games.
To be able to write interactive narratives, authors
need to comprehend the branching structure and
the dynamics that emerge. The representations
used tomodel these behaviours may be incompre-
hensible to some authors and disturb their crea-
tive process. This challenge has been addressed
in research focused on experimental interactive
digital storytelling (Koenitz 2011; Spierling 2012,
2011). In non-experimental game development,
there is very little focus on the perspective of
game writers. There is no established standard
on how to represent branching, and Excel is com-
monlymentioned as the tool used by gamewriters
to author dialogue (Despain 2008; Francis 2015).
The results presented in this paper are from an
applied case, where a mobile game was developed
in parallel with a radio drama production. In the
game development, game designers used a visual
scripting formalism so as to model the interactive
structure of the dialogue. This formalism was
found to be overwhelming to some of the authors
involved in the project. The solution to this situ-
ation was to create a script tool with an interface
resembling that of established screenplay soft-
ware. In this tool, traces from play-throughs are
used as the core of the manuscript. Branching is
visualized in relation to the trace, and the tool
allows for instant playtesting where alternative
paths can be explored.

The result of the design science research pre-
sented in this paper is a novel approach to game
writing, which has been implemented and suc-
cessfully used in a mobile game project. The
study identifies a number of areas for future
studies in this field.

Background

Writing for computer games has some funda-
mental differences from writing for movies,

improvisational theatre or role-playing games
(Spierling 2012). First of all, the writer has a
different role in the creative process. In game
development, the writer plays a role in a large
creative team lead by the designer, and the
story is integrated with gameplay. Secondly,
interactivity drives the narrative. This implies
that the writer is not in control of the pacing
or ordering of events and that repetition of
events may occur. It is important that writers
understand games as systems (Spierling 2012).

Interactive digital storytelling (IDS) is an area
closely related to computer games (Spierling
2012). IDS is a broad field that ranges from rela-
tively simple branching structures to highly
interactive narrative experiences where mem-
bers of the audience take an active role. The for-
mer case includes interactive fiction, interactive
cinema and hypertext fiction (Koenitz 2010).
In the latter case, Façade (Mateas and Stern
2003) is an early and well-known example of
an IDS game with a highly dynamic and emer-
gent narrative. Even though Façade was ground-
breaking at its time, the IDS community is still
waiting for a breakthrough work (Koenitz
2016). In parallel, the game industry has pro-
duced titles that have received an appraisal for
their interactive narratives but that still fail to
meet the expectations from the IDS community
(Koenitz and Louchart 2015). There is a notable
gap between the IDS community and the game
industry. This is also true for game research in
general. An extensive study by Martin (2018),
confirms previous observations that there is a
dearth of research on the games industry. One
of the few exceptions is O’Donnell (2011) who
studied the re-mediation of the movie Spider
Man 3 to various digital game platforms. One
of the conclusions in this study is that games
constitute a complex storytelling platform:

This multiplicity of complexity and interactiv-
ity thus leads to a much different storytelling
platform, that in many cases tears open the
thin veil of formulaity surrounding the stories
being offered. (O’Donnell 2011, 277–278)
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The study presented in this paper is closely
related to O’Donnell’s (2011) study in that it
reports results from an applied game develop-
ment project. The narrative is developed along-
side other important elements of the game such
as game mechanics, animations, audio and
music.

Game production

Digital game production shares many charac-
teristics with other types of software develop-
ment (Petrillo et al. 2008). The complexities of
designing, developing and maintaining large
code-bases impose requirements on structure,
logical cohesion and planning. At the same
time, a computer game is different to most
other types of software in that the ultimate
goal is the experience it creates rather than the
function it enables. Game companies have
hence developed production methods that are
different from those used in traditional software
development (Kasurinen, Laine, and Smolander
2013; Murphy-Hill, Zimmermann, and Nagap-
pan 2014). One very important element of the
game development process is interdisciplinary
collaboration. A typical game studio is com-
posed of writers, game designers, graphic artists,
sound designers, programmers and testers
(Cohendet and Simon 2007). The collaboration
in the team is crucial for the success of a game
project:

It’s very much a dialogue, we try not to have
too formal split between tech and creative
team when thinking about this, but prioritize
what the user experience should be and
when we can ship at target quality. (Wang
and Nordmark 2015, 279)

Game development shares many character-
istics with movie production, but there are sev-
eral important differences in the process
(O’Donnell 2011). These differences mainly
boils down to the interactive nature of games
and that the experience emerges through player
interaction. This necessitates frequent

playtesting which may lead to design changes
in all stages of the game production:

The game experience rules. Change is impera-
tive.[… ] One cannot foresee every change, but
one can foresee change itself. (Walfisz, Zackar-
iasson, and Wilson 2006, 492)

The need to evaluate the interactive experi-
ence makes companies focus on playable proto-
types in all stages of development:

Further, the first prototypes produced by the
R&D team are replaced by others […],
which will subsequently be replaced by game
prototypes. In a sense, there are only proto-
types in videogame development. (Lê, Massé,
and Paris 2013, 55)

The role of tools in the game development
process is complex, and the production pipeline
includes interfaces to various groups of involved
users. The heart of this pipeline is the game
engine, which combines different types of assets
and components in order to produce the target
game binaries. Tools and other technology play
an important role in the creative process (Lê,
Massé, and Paris 2013) and there is a complex
interplay between the tools and the creative out-
put. Custom-made tools for game writers may be
part of this tool-chain (Despain 2008), but there
is no established standard for how to work with
interactive writing for games (Francis 2015).

Writing tools

The traditional tools for authors are pen and
paper, typewriter and general word processors.
These tools give very limited support for the
structuring of the writing—which in many
cases is considered an advantage. Authoring of
fiction is mainly a solitary activity, which gives
little reason to maintain standardized struc-
tures. This is different in drama productions
where many other professionals, such as direc-
tors, actors, production designers etc., use the
produced text. In computer games, a critical
aspect is where and how the logic of the game
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is modelled. Game designers, programmers and
writers need a shared understanding of the
interactive experience they create.

Script writing tools
For movie production, an industry standard has
emerged for formatting screenplays. This
includes formatting conventions such as (Tur-
etsky and Dimitrova 2004):

. Each scene starts with an upper-case slug line
presenting the location, time of day, etc.

. Descriptions of scene actions will appear
unindented in lower-case.

. A dialogue has a centred, upper-case charac-
ter name as its heading

. The actual dialogue is indented in a narrow
band of the page.

There are writing tools that support these
conventions. The best established such tool is
Final Draft (Final Draft Inc. 2018) (Figure 1).

The right part of the window in Figure 1
shows the actual screenplay. The software has
functions to help the author adhere to the stan-
dard formatting of the selected style. For

example, when the user presses the tab, the
line will have its style set to Character and the
programme will provide suggestions on charac-
ter names. In addition to screenplay formatting,
Final Draft has functions for story development
and arrangement of the scenes. The bar above
the text area in Figure1 is the Story Map time-
line, which visualizes the elements of the screen-
play and allows for navigation. Stories can be
planned and structured by working with beats
and structure points in a visual Beat Board
shown in the left part of the window.

Final Draft supports alternative versions of
the same dialogue and modelling of complex
narratives. It is, however, not intended for inter-
active fiction. As the name implies, Final Draft
is intended to support the production of one
final screenplay.

IDS tools
As IDS can range from simple branching stories
to complex artificial intelligence systems, there
is a wide range of tools available to create
them. The complex artificial intelligence sys-
tems requires a high level of technical expertise
(Koenitz 2011) and is hence outside the scope of

Figure 1. The Final Draft main window with the Beat Board (left) and the screenplay (right).
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this paper. A good overview of IDN tools is
given by Hartmut Koenitz (2011). He divides
them into three categories: Tools that incorpor-
ate particular traditions; tools that incorporate
specific approaches; and tools designed to be
more general. Koenitz presents a tool, ASAPS
(Koenitz 2015), belonging to the last category.
ASAPS allows for modelling of branching struc-
tures where the branching can be controlled by
procedural elements such as variables. Twine
(Twinery.org 2018) is a free IDN tool, similar
to ASAPS that has become popular in recent
years. Twine was originally developed by
Chris Klimas (Salter 2016) and was first released
in 2009. In Twine, a game is created as a graph
of connected passages (Figure 2, left). Each pas-
sage is written in a text panel (Figure 2, right)
where prosaic text can be mixed with code seg-
ments and links to other passages. The core
functionality of Twine is to create hypertexts.
A passage can be seen as a page in a choose-
your-own-adventure book. Links between pas-
sages are automatically added to the graph
based on the links in text (using the ‘[[Label-
>Target passage]]’-syntax).

The basic state machine functionality pro-
vided natively in Twine can be extended by
the use of CSS and Javascript.

Inform 7 (Nelson 2015) is an IDS tool with a
text-based interface used to create interactive

fiction. This means it belongs to the first of Koe-
nitz’s categories. In Inform 7, content is created
using a programming language designed to
resemble natural language. A player interacts
with the game by typing text commands.
These are interpreted and processed by the
rule-based engine, using the built-in rules and
the rules and declarations made by the author.
Figure 3 shows an example of a simple Inform
7 game.

The source code has three types of categories:
quoted text (blue), comments (green) and
unquoted text (black). The resulting pro-
gramme is easy to read which can give a decep-
tive impression that it is equally easy to create
content. This is however not the case. The writ-
ing has strong similarities with traditional pro-
gramming where minor errors in the syntax
will generate compiler errors.

Game writing tools
The tools used for game writing have clear over-
lap with those used for IDS. For small games,
the IDS tool may constitute the complete tech-
nical infrastructure. In larger game productions,
there will typically be a requirement that the
writing tool can be integrated with the game
engine used. If interactivity is modelled in the
writing tool, it should be possible to export
the logical models to the game engine. This

Figure 2. The passage graph of a Twine game (left) and the specification of a passage (right).
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limits the usefulness of some IDS tools when
used for game production.

There are a few tools in existence that are
specifically targeted towards game writers. The
most comprehensive is Articy:draft (Nevigo
2018) which supports complex modelling of hier-
archical state-charts, modelling of game objects,
etc. Another example is Chat mapper (LearnBrite
2015), which is targeted at dialogue modelling.
The game logic is modelled in Chat mapper
using Lua code. Articy:draft and Chat mapper
have an explicit focus on integration with other
software. This makes it possible to export mod-
elled interactive narratives to game engines,
such as Unity (Unity Technologies 2017).

An alternative to external writing tools is to
include support for writing in the game engine.
An example of this is the Fungus Unity plugin
(Figure 4).

The game writing tools presented here have
complex user interfaces. The writing interface
of Fungus, for instance, is quite far from that of
a word processor. A relatively high technical
competence is required to comprehend and navi-
gate the interactive structure of the game. An
alternative to working with a comprehensive
tool is to move the writing to a simple external
tool. It is common in the game industry (Despain
2008; Francis 2015) that writers work with Excel
documents that are imported by the game
engine. This gives writers a simple interface,

but Excel lacks native support for representing
interactive narratives. Designers and program-
mers will in these cases model interactivity
using other tools, such as the game engine.

The Marvinter case

Marvinter (in English: Winter of the Mare) is a
cross-media production with four incarnations:
a radio drama, a mobile game, a paper calendar
and a website. It was produced in collaboration
between the University of Skövde and the
national Swedish Radio (SR) as part of SR’s tra-
ditional calendar series. A calendar series can be
defined as ‘ … a coherent storyline including 24
individual episodes within the same fictional
universe, with a dramaturgic closure and cele-
bration episode on December 24th’ (Enli 2008,
11). There is a strong tradition in the Scandina-
vian countries to host a Christmas calendar
series on radio and television (Agger 2013). SR
celebrated its 60th anniversary with a radio
Christmas calendar in Sweden in 2017, when
Marvinter was released, but it was the first
time it was accompanied by a game.

This paper is focused on the game develop-
ment process and, unless differently stated,
Marvinter refers to the game. It is important
to note that game development was intertwined
with a radio production and that this had impli-
cations for the game production.

Figure 3. An example of a simple Inform 7 game.
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The game
Marvinter (University of Skövde 2017) is a tra-
ditional 2D point-and-click adventure game,
developed for touch-devices, with a strong
focus on the story. The graphical interface is
similar to that of traditional adventure games
(Figure 5).

The game is designed to include visually
impaired players, which means it is possible to
experience the game using only audio. Marvin-
ter can also be played using only graphics, mak-
ing it accessible to players with hearing
impairment. For players without visual or hear-
ing impairment, Marvinter appears to be a
‘regular’ game. The main aim of the project is
to facilitate a shared gaming experience for all
players, with or without disabilities.

The process
The core game production team consisted of 12
individuals of whom three were professional
writers and three were game designers. The
group of writers was responsible for both the
radio drama and writing of the game. Their
prior experience of digital game production
was limited. The game designers, on the other

hand, had solid experience from game develop-
ment, but limited experience of game writing.

The production process adopted for Marvin-
ter was roughly speaking the following:

(1) Initial planning and development of the
overarching story;

(2) Development of the 24 levels (episodes) of
the game with placeholder dialogue using
a visual scripting tool. The focus in this
phase was mainly on game design and
testing;

(3) Dialogue and character development using
the writing tool presented in this paper;

(4) Recording of voice actors.

The initial planning session (step 1 above)
included discussions on the forms for collabor-
ation between game designers and authors. The
ambition was to use a visual scripting language
to communicate the game logic. This was found
to be incomprehensible to some of the authors.
When discussing alternatives, one of the
authors expressed a strong resistance to using
technically oriented tools. Excel was explicitly
mentioned as an awful environment to work

Figure 4. The interface of the Fungus Unity plugin.
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in. The same person expressed a desire to focus
on the writing. These discussions resulted in a
process where game designers used a visual
scripting tool to develop the game content.
The authors participated in step 2 through play-
testing and verbal discussions. The authors
started their dialogue writing in step 3 using a
tool developed based on the requirements
identified in step 1. This paper is focused on
the problem identified and the proposed sol-
ution—a tool that made it possible for non-
technical authors to work with an interactive
narrative.

Problem and method

Game production involves many different pro-
fessions and not all of these have a technical
background. This was apparent in the cross-
media development process of Marvinter in
which authors were recruited mainly based on
their writing merits. Digital game development
experience was not prioritized in the recruit-
ment. In other game development projects, wri-
ters may have prior experience of game projects,
but writing is still more rooted in the

humanities than in science. The difference is,
for example, apparent in the characteristics of
the tools used to produce content. Excel is com-
monly used in game projects (Despain 2008) to
exchange content between game writers and
programmers. Writers conceive it as a non-
creative environment, but it still lacks native
support to model interactive narratives. Screen-
play tools are used extensively for non-interac-
tive fiction, but they cannot easily be used in
game projects.

The problem addressed in this study is how
to make it possible for authors, without techni-
cal training or predisposition, to work with
interactive narratives.

The goal is not to make it possible for
authors to model the branching structure. The
goal is to enable sufficient comprehension to
be able to write dialogue that will be free from
story errors—irrespective how the player
chooses to interact with the world. Ultimately,
the tool should support authors, in collabor-
ation with game designers, in creating an
immersive interactive narrative.

The present study was conducted according
to a design science research (DSR) method

Figure 5. A scene from Marvinter.
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(Peffers et al. 2007). Design science ‘creates and
evaluates IT artefacts intended to solve ident-
ified organizational problems’ (Hevner et al.
2004, 77). It is an iterative research process,
depicted in Figure 6, starting with problem
identification and resulting in knowledge con-
tribution (Vaishnavi and Kuechler 2015). The
output of the process steps includes the
definition of the problem, the actual artefact
and its evaluation.

The contribution from a DSR study can be at
different abstraction levels (Gregor and Hevner
2013). On the most specific level, the contri-
bution can be the implementation, possibly
together with its design principles. At the
most abstract level, a DSR study results in a
well-developed design theory. A central element
in DSR is that the communication of results
includes dissemination to the research commu-
nity, but also communication with professional
organizations and fora. The work presented in
this paper was conducted as part of a large pro-
ject intended to include visually impaired
players in a gaming experience (Engström,
Brusk, and Östblad 2015). There have been
two major iterations of this project. In the first
iteration, the mobile game Frekvens Saknad
(University of Skövde 2015) was developed
and evaluated. In this iteration, the game writer
worked partly with word documents where
game designers manually documented the

branching structure. In addition, the game wri-
ter used a visual scripting tool and Excel docu-
ments. Some of the challenges addressed in this
paper were identified in this first iteration.Mar-
vinter is the second iteration and the case
studied in this paper. The evaluation and analy-
sis of the results are based on a number of data
sources. These include field notes from the
development process, internal communication
during development, post-mortem interviews
with the participating authors and analysis of
the produced content.

The contribution of this work is the
following:

. An approach to game dialogue writing that is
close to screenplay writing traditions;

. An implementation of the approach;

. Reflections and insights from using the
implementation in large-scale mobile game
production.

Results

This section presents the results of the DSR study,
which includes a presentation of the writing tool
produced and an evaluation of it, through the
case where it was used—the production of the
Marvinter game. The final game consisted of 24
levels and 10,000 recorded dialogue lines. It is out-
side the scope of this paper to go into any details
of this large game. Instead, we introduce a very
simple example scene that is used to illustrate
the features of the writing tool.

An example scene

The following section presents a small example
scene, which is used to illustrate the functional-
ity of the writing tool, presented in the next sec-
tion. This section presents the scene as it is
modelled in Deig (Engström, Brusk, and
Erlandsson 2018), the visual scripting tool
used in this project. The scope of this example
corresponds to a small fraction of the complex-
ity of a level in Marvinter.

Figure 6. Design Science research process model.
Adapted from Vaishnavi and Kuechler (2015).
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Deig
A game is modelled in Deig by specifying
locations and their interactables (items, charac-
ters etc.). Figure 7 shows the main window of
Deig with content used in the example scene.

The dialogue and game logic of an interact-
able is modelled graphically as a single entry,
directed, cyclic graph of flow nodes (see for
example Figure 9). There are eight different
types of flow nodes that constitute the graphical
language of Deig. The specifics of a flow node
instance are modelled using the associated edi-
tors. Figure 8 shows an example of such an edi-
tor for an act-node, represented by a green
speech bubble in the flow-graph.

Each act-node contains a sequence of non-
interactive dialogue lines. In the editor shown
in Figure 8, characters and emotions are
selected from drop-down lists and the dialogue
line is written in the text area to the right. Lines
for the protagonist (Main) can be flagged to be
an inner monologue.

For a detailed presentation of Deig, see
Engström, Brusk, and Erlandsson (2018).

The scene
The player’s goal in this example scene is to
bring coffee to the character Lady. The example
scene has three locations: Kitchen, Bedroom
and Basement. Kitchen is shown in Figure 7

Figure 8. The editor used to specify the sequence of dialogue lines represented by an act-node.

Figure 7. The main window of Deig, with some sample game content.
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and contains two interactables: a coffee pot and
a door that leads to the bedroom. The flow
graph of Coffee logic is shown in Figure 9.

The flow starts with a purple fork node. The
runtime behaviour of this type of node is to fol-
low the upper arrow the first time it is visited,
and the lower arrow at all other times. By
using the fork node, it is possible to have an
extensive dialogue the first time an interactable
is activated (the upper act-node), and a shorter
alternative when the player re-activates it (the
lower act-node). The magenta flow node in
the centre of Figure 9 is a dialogue choice
node. In this case, the player is presented with

the option to pick up the pot (the upper
arrow) or to leave it (bottom arrow). In the for-
mer case, the light-pink set variable node is
reached, which in this case means that a Boo-
lean variable is set to true. Variables are used
in Deig to control the flow in a graph, by
using a condition node (exemplified below).
Variables are also used to enable or disable
interactables and dialogue choices.

The bedroom location (Figure 10) contains
two interactables: a door back to the kitchen
and the character Lady.

The logic for Lady is shown in Figure 11. As
was the case for Coffee, the Lady interactable

Figure 10. The Bedroom location used in the example scene.

Figure 9. The logic of the interactable Coffee.
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starts with a fork node and two alternative act-
nodes. They both lead to a condition node (the
pink question mark), which selects the output
depending on the value of the Boolean variable
set in Coffee.

If the player has picked up the coffee pot,
the upper flow will be selected and the player
will be transferred to the Basement (the yellow
transit node) where the scene ends. If the player
has not picked the coffee pot, a dialogue
sequence is played (the act-node to the lower
right) in which Lady prompts the player to
bring her coffee, and the player returns to
exploration.

Although this example scene is very simple,
it illustrates a fundamental characteristic of
interactive writing: The player can choose to
activate the interactables in a different order
and to return to interactables several times.
The formulation of the dialogue, in the act-
nodes, needs to be phrased in such a way that
it will be meaningful irrespective of player
choices. In this scene, we can identify two
main scenarios:

(1) The player picks up the coffee pot and then
moves to the bedroom to talk to Lady

(2) The player does not pick up the coffee pot
and moves directly to the bedroom to talk
to Lady. The player then has to return to
the kitchen to pick up the coffee pot, and
then finally deliver it to Lady.

In the first scenario, the player will first visit
the kitchen and then the bedroom (Kitchen →
Bedroom). In the second scenario, the player
will follow the route: Kitchen → Bedroom →
Kitchen → Bedroom.

In addition to these two main scenarios, vari-
ations are possible, e.g., that the player revisits
Lady before fetching the coffee pot, etc.

The Deig writing Companion

The main result of the DSR study presented in
this paper is the Deig Writing Companion
(DWC) which is a stand-alone tool using the
same database as Deig, but with a focus on the
editing of act-nodes. This means that the
switching between the two tools is very flexible.
Deig allows for all types of changes, both struc-
ture and content, while DWC can only be used
to edit the dialogue sequences in act-nodes.
Deig can be downloaded at no cost from
http://deig.se. DWC is available upon request.

Core functionality
The main design goal with the DWC is to
enable editing of interactive scripts using an
interface resembling that of traditional screen-
play tools, such as Final Draft. This was
achieved by working on traces from play-
throughs of levels. A trace contains all user
input (activation of interactables, selection of
dialogue options) from the start of a level to

Figure 11. The logic of the interactable Lady.
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the end of a level. A trace is used in DWC to
extract all spoken dialogue during that particu-
lar session. This dialogue will then be made edi-
table in DWC in a single ‘screenplay’ window.
Dialogue that is not represented in a trace will
either be editable in DWC through branching
elements or through alternative traces. The
branching elements are identified and presented
in relation to the main trace.

A trace is created by playing a level using a
trace-recording module. The person making
traces is responsible for creating traces that
give a representative, and exhaustive, play ses-
sion. The goal is hence not to identify the criti-
cal path or to speed-run the level.

An important functionality of DWC is the
runtime-module, which enables exploration of
the dynamic characteristics of the game and
testing how alternative ordering of events
affects the dialogue.

Script editing
To edit a level, the user selects a trace for that
level. DWC will then load all dialogue text
from that trace into the main window and pre-
sent it as a screenplay, as shown in Figure 12.

The trace shown in Figure 12 is from the
example scene, and the scenario where the
player picks the coffee pot before visiting
Lady. The left part of the panel shows a

navigation structure where the visited act-
nodes are listed in the order they appeared, clus-
tered on locations. This corresponds to the
grouping of scenes made in screenplays. In
addition to the dialogue lines, there are also a
number of branching elements (e.g., Fork
branch 1). The right part of the window is the
linear screenplay that resulted from this specific
trace. The script mixes non-editable slugs and
action elements (grey text) with editable act-
node fields (black text). These elements
resemble those of a screenplay. The biggest
difference to screenplays is the branching
elements, which are represented as horizontal,
coloured bars. These are presented below.

An act-node field represents a non-interac-
tive dialogue sequence where the author has
full freedom to add and remove lines. This is
handled in DWC merely by text-input using a
keyboard. A new line is added by pressing
return followed by tab. The list of available
characters is taken from the game database
and can be cycled through by using the tab
key. Emotions are marked using square
brackets.

The typical work process applied in the Mar-
vinter project is that an author works through
the main script from top to bottom in the
main window and then continues with the
branching elements. The yellow exclamation

Figure 12. The main window of DWC with a trace from the example scene.
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mark in the navigation bar will change to a
green tick when an author has edited the act-
node. This helps authors to cover all parts of
the script. In Marvinter, the designers wrote
placeholder dialogue in Deig that was replaced
by the authors, using DWC.

Additional features
If the same act-node is visited multiple times in
a trace, only the first occurrence is editable. In
subsequent occurrences, editing is disabled
and there is a link to the first occurrence,
where it can be edited. The first occurrence
will also have references to all other occur-
rences. These hyper-links between occurrences
make it easy to evaluate how the wording of
the dialogue will be conceived in different con-
texts. The navigation in a trace can be made by
scrolling the main trace, selecting elements in
the navigation structure to the left, or by using
the links between occurrences. DWC maintains
a list of visited panels and supports moving back
and forth using the arrows above the navigation
structure.

DWC allows for the generation of multiple
play-through traces. The editing can be done
in any of the generated traces, and it is possible
to make changes in one version, switch to the
other and read the resulting script for that

scenario order. Figure 13 shows the first part
of a trace corresponding to the scenario when
the player starts to talk to Lady.

Note that the navigation structure to the left
of the window shows that the player visits
Kitchen and Bedroom twice in Figure 13,
where they are only visited once in Figure 12.
By using multiple traces, it is possible to rep-
resent typical player cases and this can help
the authors to understand the implications of
player choice.

There is no direct functionality in DWC to
change the logical model of the game (the
flow graph). A comment function was added
to DWC to enable authors to add free text com-
ments to act-nodes. This can, for example, be
used to request changes to the game logic
such as adding dialogue choice options, or to
introduce new conditions.

Playtesting
In addition to reading the script based on the
saved trace, DWC allow for interactive playtest-
ing using the same runtime-module as Deig.
The author can either start the game from the
beginning of the level or spawn the game at
the position in the trace that is currently being
edited. The latter is a powerful option in that

Figure 13. An alternative trace from the example scene. In this scenario, the player talks to Lady before picking the
coffee pot.

14 H. ENGSTRÖM



eliminates the time it takes to play the game up
to a specific point.

The runtime-module is integrated with a
text-to-speech system (Engström and Östblad
2018). This makes it possible for authors to lis-
ten instantly to the written dialogue. This gives
a good estimate of the duration and timing of
different passages (Engström, Brusk, and
Erlandsson 2018).

Representing branching
The main panel represents one possible way
through the level, based on the path that has
been selected in the trace. In addition, the tool
analyses the alternative branches and enables
the editing of paths that are not represented in
the main trace. A branching bar has two or
more buttons that represent the branching
alternatives. They can be clicked to edit the
different alternatives. The type of case is indi-
cated with icons and different fonts. Dialogue
choice and fork branches are always included
in the trace window. A condition node branch
is hidden if all paths through it are represented
in the trace. This increases the readability of the
script and hides branching, which has little
impact on the dialogues. Depending on the
trace and the complexity of the node graph,
the branch can be one of four different types:

. Case 1: The branch represents the main trace
and the action follows directly after the
branch bar. This is the default case.

. Case 2: The branch is represented in a differ-
ent part of the trace. In this case, clicking the
button will activate the corresponding sec-
tion of the main trace.

. Case 3: The branch is represented by a
sequence of act-nodes that are not included
in the main trace. In this case, the button
will open a dialogue box where these act-
nodes can be edited (Figure 14).

. Case 4: The branch represents a sub-tree with
internal branching not reachable from the
main trace. In this case, the button will
open a dialogue presenting the sub-tree.
This case is an undesirable fall-back used
for complex cases.

In Figure 12, there are two branching
elements: a fork and a dialogue choice. The
yes-button in the dialogue choice has a purple
arrow, which indicates that the user has clicked
it when the trace was generated. The dialogue
that follows is hence ‘I take it!’. The other
branch button, ‘No’, leads to a different dialogue
outcome. The user can click the ‘No’-button to
open a dialogue box where the act-nodes
involved can be edited (Figure 14).

Generation of traces
The traces used in DWC have an impact on the
length of the script as well as the type of branch-
ing that will appear. The person creating a trace
needs to have a good understanding of the game-
play in order to get a representative and compre-
hensive trace. To support this process, a simple
trace generation module was developed (Figure
15) where the game can be played (right), unvis-
ited interactables are listed (bottom, left) and the
node graphs are visualized (top, left).

In theMarvinter project, the trace creationwas
focused on covering most of the available options
in one main trace. This reduced the number of

Figure 14. A dialogue box for editing a sequence of act-nodes (Case 3 branching).
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traces, but it also gave a relatively long trace for
most levels. Several complementary traces for a
single level were only used in a few cases.

Evaluation

DWC was successfully used in the third phase
of the Marvinter project. All three authors
involved were given a short tutorial on how to
use the tool and could then independently
work with the dialogue in the game. The work
went through three major iterations: in the
first iteration, levels 1–13 in the game were
split among the authors, and they worked
through the dialogue for all characters. In the
second iteration, they worked with the remain-
ing levels (14–24). In the third iteration, authors
worked individually with all levels focusing on
selected characters to make sure that they had
a consistent expression throughout the game.

Some bugs in DWC were identified in the
first iteration, and the authors expressed
requests for additional features. These features
were added to the tool and used in the second
iteration. The most notable addition was a
search function, which made it easier to locate
lines spoken by a specific character or to find
a specific phrase. It was found useful when an
author play-tested the game and identified a
certain phrase to change. The search function
made it easier to locate that phrase in the script.

There were some variations between authors
in how they worked with the tool. The author
who had expressed most strongly that they
wanted to focus on the writing was also the
one with least input on interactivity. Another
author had frequent comments on the interac-
tive qualities of the script. Several contributions
to the game design were made by this author,
and were included in the final game. The script
that resulted from working with DWC had, in
general, a high quality (few story errors, consist-
ent characters, etc.). A few mistakes were made
with regards to non-deterministic ordering of
dialogue lines. An example of mistakes made
by an author was to assume that dialogue
choices would be selected from top to bottom.
Because of this, the author wrote dialogue for
the bottom dialogue option starting with
‘Finally,… ’. This was not a recurring problem,
but it illustrates how hard it can be for authors
used to non-interactive writing to adjust to the
implications of interactivity. It did not occur
to this author that players may pick alternatives
in any order they like and if they start with the
bottom option, the dialogue will have a story
error, as the first item is presented as the last.

Authors’ perspective
A formal interview was conducted with each
author individually after the project. The focus
of these interviews was on the cross-media

Figure 15. The trace creation module used for DWC.
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production, but they also included questions on
how authors perceived the writing process and
the use of DWC. All three authors reported
that they found the tool and the work process
to be satisfactory. The least technical author
was most positive and stated:

It worked really well. I found it to be very clear
… It was a big difference compared to the
start, when we looked, and there were nodes
here and there and different commands which
…made me feel a bit terrified, also because I
am a person that hates Excel and formulas
and such things… I also felt that it [DWC]
was very user-friendly. It feels like a thing
you should get patented and sell at a high
price. Because it was so good.

The author was asked why Excel was proble-
matic to use and responded:

My brain is not good at… comprehending
those kinds of formulas and Mathematics
and how… I have a different kind of brain.
A creative language brain that does not under-
stand that type of language.

It is apparent that the author perceived DWC to
be different from Excel and Deig and that it sup-
ported a ‘creative language brain’. It should be
noted that this author was the most distin-
guished author in the group. The second author
shared the first author’s impression of DWC:

You managed to arrange it very elegantly to
get a writing tool that was reasonable and
worked and enabled us to test things… and
understand what we were doing without,
kind of, having to be too much abstracted
eh… and nobody likes to write in Excel,
that’s very clear…

…

For me it worked extremely well.

The third author, who was the one with most
input into the game design, expressed a slightly
different view. This author said that it worked
well with DWC, but also that the full picture
of the logical modelling was lacking. This
author had been curious to use Deig, but rea-
lized that this was not an opinion shared by

the other authors. The comments from this
author suggest that it might have been valuable
to make the node graphs of Deig accessible from
DWC, if authors requested it. Even if the graphs
are not editable, they provide a deeper under-
standing for writers who comprehend the visual
scripting.

Designers’ perspective
From the game designer perspective, DWCmade
it possible to involve the authors in a flexible way.
Very little work was required to move back and
forth between DWC and Deig. The complexity
of the modelled logic in Deig was quite high in
many levels. This made the use of DWC even
more valuable. It was hard for anybody except
the designer of a specific level to make changes
to the logics. This made designers reluctant to
allow the authors to have full access to the
game logic. In DWC, authors are only able to
make changes to dialogue, and cannot make logi-
cal changes that potentially introduce fatal bugs.
The comment function of DWC was frequently
used by two of the authors. This was mainly
used to suggest changes to the logic of the
game. In addition, there were comments regard-
ing labelling of dialogue options—which was not
editable from DWC.

The most challenging task for designers was
to create the traces for all levels. The actual gen-
eration could be made quickly with the tool
developed. The challenge was to handle changes
to the game logic that lead to a regeneration of
traces. This required the designer to memorize
paths taken through the level. This process
could have had better support in the tool.

One part of the generation of traces is to cre-
ate descriptions of logical expressions used in
conditional branches. In Deig, conditions are
expressed using internal variable names and
logical operators. In DWC these expressions
were replaced with natural language descrip-
tions to make them understandable to the
non-technical authors. For example, the con-
dition ‘PickedCoffee == true’ would be replaced
with ‘Player has picked up the coffee pot’. The
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task of writing natural language descriptions for
all conditions was performed by the game
designers, using Deig. It added some overheads
to their work, but was also found to be a vali-
dation of the logic of the level. Some logical
errors in the game were detected through this
process.

The use of condition-controlled directed cyc-
lic graphs in Deig makes it possible to get really
complex dependencies that are not easily pre-
sented in a single trace in DWC. For example,
it is possible to have several complex branches
that share sub-trees. The tool does not auto-
matically identify or handle such situations.
The responsibility for handling and resolving
these situations lies mainly with the game
designer and the person generating the trace.
Another situation that may arise is that seg-
ments of a level are unreachable from a specific
trace. All these situations were handled for Mar-
vinter, but it was a challenge to address some of
the more complex models.

Reception of the game
Marvinter was released on App Store and Goo-
gle Play in the Nordic countries on 1 December
2017. The game was downloaded more than
50,000 times during December 2017 and the
total playtime of the game was on average 7.2
h. The game received positive reviews, and
had an average score of 4.6 on Google Play
and 4.4 on App Store. The game was ranked
as the 2nd most popular iPad game in Sweden
during the first half of December.

Conclusions

This paper presents a design science research
study addressing the challenge of presenting
an interactive game narrative to authors with-
out a programming background. The goal is
to provide a writing tool that lets authors
focus on the text rather than the logic-model-
ling primitives. The tool exists in a game pro-
duction pipeline where it manipulates objects
shared with other tools, such as a game engine.

The proposed solution is to base the script writ-
ing on pre-generated traces from play sessions.
This gives the author a stringent text to work
with using an interface that resembles that of
tools used for screenplays. The branching of
the game is represented through panels and dia-
logues connected to the main trace. The pro-
posed solution has been implemented in a tool
that has been used in a large-scale mobile
game production. The result from this pro-
duction shows that the approach is feasible
and enabled the authors involved to work with
the narrative and character development in an
efficient way. Even though the authors used a
first version of a novel type of tool, they
expressed a surprisingly positive attitude to
using it. This was particularly the case for the
most distinguished author, who had said they
were terrified by the visual scripting language
used to model the game logic.

The conclusion from this work is that there
are clear benefits in providing alternative rep-
resentations of a game’s narrative for different
purposes and groups. The game writers and
game designers in the project studied were
able to collaborate using tools with very differ-
ent interfaces. The two tools were closely con-
nected and used the same database and
runtime-module to playtest the content created.
The result of this study indicates that an even
closer integration would have been beneficial.
One of the authors would have liked to access
the visual scripting models to get a better under-
standing of the game logic. The transition from
playtesting to editing could also have been
smoother with a closer integration between
the runtime-module and the editing tools. Cur-
rently, a search function is used to locate lines
identified during playtesting. This could be
improved with a closer integration of the run-
time-module and editor, where it, for example,
might have been possible to toggle between edit-
ing and playtesting. Ideally, the creator of the
content should be able to choose and move
between the interface and mode that best suits
the personality trait and the activity in focus.
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The starting motivation for the present study
was to support non-technical writers in working
efficiently on a game development project. Wri-
ters are, however, not the only non-technical
group that work with game dialogue. When
voice acting is used, there will be a number of
voice actors who work with the text. In game
productions, it is common that actors are
recorded individually working with lists of
lines (Orkin 2008). The context of the game is
often not available to the actor who has to rely
on a vocal coach (Huiberts 2010) or voice direc-
tor (Orkin 2008). It is possible that the approach
presented in this paper can be transferred to the
voice act recording. It may increase the under-
standing of the game, if actors were provided
with representative screenplays. The frequent
use of Excel documents (Despain 2008; Francis
2015) in game dialogue production should be
replaced by customized tools such as the one
presented in this paper.

The presented game development case study
was conducted in a larger cross-media project.
This imposed some additional constraints to
the production process that potentially could
affect the applicability of the results. It should
be noted, however, that the production of the
game was made highly independent from the
radio drama production. None of the content
for the radio drama was produced using the
tools presented in this paper. In this way, the
game production part of the cross-media pro-
ject resembled that of a typical game
production.

Future work

This paper presents a solution to an identified
problem where some people involved in the
production of an interactive narrative may be
unable to comprehend the primitives used to
model the branching structure. This opens up
for many future studies. First of all, it would
be interesting to analyse how this approach
could be applied in other development environ-
ments using other modelling primitives. Further

user studies would also be needed where more
writers with varying backgrounds worked with
the tool.

There is an inherent challenge in making lin-
ear presentations of models that in most cases
are impossible to linearize. This opens for
more analysis and support in the trace creation.
In the current approach, the responsibility for
creating traces lies with the game designers
and their understanding of the level. If, for
example, there are mutually exclusive paths
through a level, it has to be handled by creating
multiple traces. It would be valuable if the clus-
tering of several complementary traces could be
handled by the tool in a transparent way. The
support for trace creation and management is
something that could be the subject of future
studies. The same applies to the support to
maintain generated traces when game logic is
altered. This has apparent connections to
regression testing, where test cases are defined
and reused (Do 2016). In the present study,
extensive user tests were conducted and there
were also different types of automatic software
tests. The integration of these activities and
the potential synergy was, however, not
explored. Murphy-Hill, Zimmermann, and
Nagappan (2014) report that with respect to
testing the game industry is different from tra-
ditional software engineering industry. One
reason identified is the ever-changing nature
of games where playtest leads to changes and
where user experience is the main requirement.
The present study experienced many of these
challenges, for example, to maintain the gener-
ated traces when changes were made to the
design. Another possibility is that the use of
automatic model-checkers (Moreno-Ger et al.
2009) could support the trace generation
process.

Additional potential benefits with the trace
management is that it can support analysis of
the dynamic qualities of a narrative. The struc-
tural categories proposed by Koenitz and Chen
(2012) may form a useful base for the classifi-
cation of narratives. This and other metrics
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and classifications should be possible to extract
based on the traces.

The present study identifies a need to further
integrate tools used by the writers with the tools
used by designers and also to integrate them
with the playtesting module. It is an area of
future research to study how this integration
might be performed to best support the needs
of the different groups involved. Note that the
tool presented in this study does not add any
functional capabilities that were not available
in the design tool. Instead it reduces them, in
order to provide a good user experience to a
specific group. A challenge for future work is
to balance the expressiveness of tools with the
user experience and to customize it for the
needs of different professions and individuals
involved in game production.
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