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[Abstract]

In this article we describe our preliminary work to create VR interactive storytelling particularly for building empathic
relationships between the reader (or the player) and story characters. As a practical guideline for developing empathy-based VR
interactive story, we propose four key factors: first, narrativity considering narrative theories and concepts including the notion of
focalization by Gerald Genette; second, interactivity for balancing between narrative and player control in interactive storytelling
domain; third, consideration of virtual reality in human computer interaction domain; fourth, empathy in narrative from the
viewpoint of psychology and cognitive science. We also introduce an example interactive storytelling scenario based on Little Red

Riding Hood story. Finally we conclude with our VR implementation using Unreal game engine and HTC Vive.
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| . Introduction

Narrative includes an effective communication between the
author and the reader, where the reader can feel a variety of
emotions through the perception of the story that is conceived in
the author’s mind. The author’s intention is carefully crafted via
both content (that is, story) and its presentation structure/media
(that is, narrative discourse) [1].

Among various narrative media, text has traditionally been a
preferred medium which now includes digital narrative such as
interactive fiction (IF) and interactive storytelling (IS). The reader
(or the player) in IF and IS can feel a sense of control over the
story progression by exploring different story paths/endings or by
interacting with objects in the story while reading (or playing).
These digital narratives have advantages in many ways, and yet
have been only partially successful in some particular domains
such as indie games (e.g., Queers in love at the end of the world
[2]).

On the other hand, VR (Virtual Reality), due to its inherently
immersive nature, is rapidly growing as a powerful and promising
medium in simulation, training and games, though its current
limitations such as physical discomfort (e.g., feeling nausea,
uncomfortableness with wearing a head mount display device)
and relatively high cost for purchasing additional VR HMD
(Head Mount Display). In the virtual reality, controllers are also
available with user-friendly and hands-on interactivity. This is to
provide a more interactive opportunity for users in the virtual
reality environment, thereby making the content more immersive
[3]. To our knowledge, however, only a few studies have been
conducted on VR storytelling, particularly focusing on empathy
in digital narrative and journalism domain [4][5].

In this article we introduce our ongoing effort to develop an
interactive digital storytelling, particularly aiming at developing
appropriate interactive narrative that can evoke empathy to the
reader through VR medium.

II. CONSIDERATIONS FOR EMPATHIC
INTERACTIVE STORYTELLING IN VR

Designing VR interactive storytelling for empathy requires lots
of considerations. We suggest four major guidelines to design our

VR interactive storytelling project as follows.
2-1 Narrativity

As key narrative theories, we adopt Genette’s notion of

focalization (or perspectives) [1] and employ temporal narrative
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devices such as foreshadowing and flashback. Focalization refers
to “the focus of narration” and can serve as information filtering
to the reader, influencing the reader’s empathic relationship with
specific story characters. Similarly, flashback can provide
character’s backstory; foreshadowing works as implicit advance
mention or explicit advance notice [1] to build the reader’s
expectations for upcoming events or overall coherency in
retrospect (that is, postdictability [7]).

2-2 Interactivity

In interactive storytelling, users are allowed to influence the
story progression and ending, having a feeling of control[8].
Among many features in interactive storytelling, our main
concern is to give appropriate player agency without harming the
narrativity. As the players in VR can be often distracted by
immersive environment, it’s crucial to make balance between
player agency and narrativity. In particular, this interactivity
feature should be taken into account together with VR and HCI

(Human-Computer Interaction) features described below.

2-3 Virtual Reality and Human-Computer Interaction

Virtual Reality (VR), compared to other media such as
hypertext for interactive fiction or virtual environment for digital
interactive narrative, could be an effective medium for building
empathic relationship between the player and story characters.
Along with the advantages such as immersion and presence,
however, the content designer should consider carefully its
adverse effects (e.g., motion sickness, physical fatigue, hygiene,
injury, etc.) [9]. Thus, the measurement of usability (including
ease of use, safety, ease of learning controller, etc.) and the
concept of affordance [10] in Human-Computer Interaction (HCI)

is important and needs to be considered as an evaluation.

2-4 Empathy

Empathy is one of key concepts in our research. Although
empathy is an important social emotion in our everyday life, it is
elusive to define  precisely [6]. First, researchers often
differentiate emotional empathy (that is, feeling the same
emotions of someone else by mirroring or reflecting her emotions
into one’s mind) from cognitive empathy (i.e., cognitively
understanding someone else’s emotions or feelings by putting
oneself in his or her shoes)[11]. Among diverse distinctions of
affective and cognitive empathy from different researchers, we
adopt Strayer’s distinction - affective empathy as the content and
cognitive empathy as the process of forming empathy [6][12]. In
other words, as our working definitions, affective empathy refers
to the player’s feeling over the situation; cognitive empathy refers
to the cognitive process or reasoning to reach the player’s



affective empathy. Second, empathy can be viewed as either
situational (that is, influenced by context) or dispositional (that is,
considered as a trait and depending on gender, education, etc.)
[6]. In our study we consider both aspects of empathy.

In a different vein, the OCC emotion model [13] defines two
types of empathy-relating emotions: (1) happy-for as “feeling
pleased when a desirable event occurs to someone else”; (2)
sorry-for as “feeling displeased when an undesirable event occurs
to someone else”. The OCC emotion model suggests possible
parameters regarding these emotions but does not explain any
implementation details for developing a computational model of
empathy, though there have been lots of studies based on it.

Empathic narrative techniques can include “character
identification (e.g., naming, indirect implication of traits, relative
flatness or roundness, etc.) and ‘“narrative situation” via
perspectives [14]. In particular, identification with story character
is one of the key emotions in narrative apprehension [15].

As an evaluation, in addition to the four factors above (see
Figure 1), we are considering three types of metrics to measure:
narrative engagement (narrative understanding, attentional focus,
emotional engagement, and narrative presence introduced in
[16]), VR experience (sickness and presence), HCI (usability and
user experience), and empathy (empathy scales for fictional

characters such as Sherman-Stoland scale) [14].

[ll. Our Approach

3-1 Story: Little Red Riding Hood

As a base story for our VR storytelling project we chose Little
Red Riding Hood. This well-known fairy tale has many different
versions so that it can be easily converted to interactive (or
branching) story. We chose the texts translated/edited by Dr.
Ashliman [17].

Narrativity

« Focalization/Point of View
« Foreshadowing, Flashback

Empathy Interactivity
VR Interactive _
« Cognitive vs Emotional ' Storytelling ‘ * Balance between narrative
» Situational vs Dispositional for Empathy and player agency

®

VR & HCI

* UX/ Usability in VR

 Adverse health effects

Fig. 1. Considering Factors of VR Interactive Storytelling
for Empathy

A Study of VR Interactive Storytelling for Empathy

While there could exist a variety of interactive versions of
Little Red Riding Hood, we created two different versions
consisting of 5 scenes as in Fig.2. In one story Wolf deceives Red
and eats up Red and Granny, but Huntsman saves them. In the
other story Red deceives Wolf, and then she and Granny outwit
Wolf without the help of Huntsman. Originally, these two stories
are separate, but we combined them into one interactive story
having two different versions. The story’s beginning and ending
are similar in both versions.

The base storyline depicted in Figure 2 has foreshadowing as
narrative device using the concept of Chekhov’s Gun. In other
words, an important object (or person) is introduced early to the
reader - Huntsman in one story and sausage in the other story.
This Chekhov’s gun-style foreshadowing can enhance the
reader’s (or player’s) overall apprehension of narrative as a whole
(that is, postdictability [7]).

We also employ the notion of “multiple internal focalization”
[1][18] at discourse level. In multiple internal focalization, a
certain period of story events is repeated by multiple story
characters from the perspective of them. Akira Kurosawa’s film
Rashomon (1950) is a good example of multiple internal
focalization in which different story characters (the thief, the
wife, the samurai, and the woodcutter) repeatedly tell the story
from their own perspectives [18]. As a result, the audience can be
contemplating what would actually happen and what the real truth
is. In our VR interactive story, the audience can experience two
different versions from different character’s viewpoints (the wolf
and the Red).

3-2 VR Implementation

We are currently implementing our VR interactive story using
the Unreal game engine and HTC Vive. While Vive provides
functions and sensors to recognize and respond to the player’s
motions, we did not employ those functions in our current
version.

Based on the scenario depicted in Figure 2, we first made a cue
sheet where dialogues and other important pieces of information
(e.g., sound effects, character emotions and actions, etc.) are
displayed. The information in the cue sheet is stored in the JSON
format so that our storytelling system can easily access it and
execute appropriately through C++ scripts in Unreal.

To prevent the player’s diversion from the original Red Riding
Hood story, we put interactivity as least as possible. In our current
version, the player can choose two different options when Red
and Wolf meet in the second scene (see Figure 2). When the
player plays a role of Red, she can choose either telling the right
path to the Wolf or deceiving the Wolf by telling the wrong path.
On the other hand, when the player plays the Wolf, he can also
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Scene Setting Kernel events
| Red's hlouse Red departs for Granny's house
(morning)
Red and Wolf meet and talk
1 Woods
{morning) ‘ ‘
- Wolf telis Red to pick up flowers for Granny - Red tells Wolf the wrong direction
- Red picks up flowers - Wolf runs for the wrong direction
- Wolf runs for Granny’s house - Red runs for Granny's house
+ While picking up flowers, Red accidentally + While running, Wolf smells sausage and
meets Huntsman who is passing by (serving as thinks of big sausage (serving as
Chekhov's gun) Chekhov's gun)
I 6;22223 - Wolf eats up Granny - Red knocks at Granny's house before
(daytime) + Wolf pretends as Granny the Wolf comes
+ Red arrives and mistakes Wolf for Granny - Granny and Red lock the door
+ Wolf eats up Red + Wolf arrives later and pretends as Red,
+ With being full, Wolf becomes to sleep but the door is not open
Granny's - Huntsman finds the snoring Wolf - Wolf jumps onto the roof and waits until
IV house - Huntsman saves Red and Granny by cutting the dark
(evening) Wolf's belly + Granny and Red carries a trough filled
+ Huntsman fills the Wolf's belly with heavy with the water that boiled sausage
stones and Granny sews the belly * The smell of sausage makes the wolf
- Wolf wakes up and tries to run away, but falls mistakenly fall into the trough, and the
into a trough and is drowned wolf is drowned
Granny’s ‘ .
V house

(evening)

Red, Granny. (and Huntsman) are happy, being talking, drinking and eating foods

Fig. 2. Two possible branching stories of Little Red Riding Hood, based on the texts described in [17]

choose two options - either following the path that Red tell or
following the opposite path. In either case, the player can select
arrow marks with simple text and the ending is the same - the
wolf is dead. In addition, the player can pick up some flowers,
stones, and sausages.

Figure 3 shows some screenshot examples, where the picture
in the left depicts a preliminary concept art of Granny’s house in
the woods including Wolf and Red. The picture in the right
portrays the image of Wolf.

V. Discussion

While working on developing a VR interactive story, we have
encountered lots of questions besides the four issues specified
earlier in Section 2. For example, who will be the target player of
our VR interactive story? How much do we need to stick to the
original Red Riding Hood story? (For example, in The Path [19]
— a horror game inspired by Red Riding Hood story— players
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can choose six different characters who have different personality
traits and actions.) How much interactivity will be appropriate for
making balance between the player agency and narrativity?
Between text and audio dialogue, which will be better for the
player to be immersed in? And so on.

Through quite a few tests and experiments, we have decided to
follow the original story as much as possible with the least
modification. As target players we are considering all ages from
young children to adults who can think about different situations
of different characters experiencing the same events. In our VR
interactive story, the player can play/experience the situations of
two opposing characters - Red and Wolf - in turn. Finally, as for
the choice between texts and audio-recorded dialogues, we chose
the latter because texts are very often hard to read in the VR
environment). In particular, as for the voices of Red, we asked
two 10 year-old girls to record the dialogues in English and in

Korean, respectively.
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Fig. 3. Screenshot Examples of Little Red Riding Hood Interactive Story in VR Implementation

V. Conclusion and Future Work

In this paper we proposed four key considerations to create VR
interactive storytelling particularly for empathy, which are
narrativity (focusing on focalization), interactivity (balancing
between narrativity and agency), HCI in VR, and (cognitive and
emotional) empathy. As implementation we are creating two
branching interactive stories in VR using Unreal game engine and
HTC Vive, based on the well-known Red Riding Hood folk story.
We expect that our study can contribute to the development of
empathy as well as the variety of contents in interactive narrative.

As future work we plan to conduct a pilot study to investigate
how such factors as focalization, interactivity, and VR medium
can have an influence on the player’s empathic relationships with
story characters.
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