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Abstract. This research involves the development of a cinematic VR experi-
ence that exhibits narrative engagement and the investigation of possible meas-
urement tools to evaluate that engagement. This is accomplished by the imple-
mentation and analysis of standardized self-reporting measures and observa-
tional data. The efficacy of these measurement tools is discussed as well as
their possible modifications and limitations for storytelling in VR.
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1 Introduction

This research investigates a range of measurement tools towards assessing narrative
engagement in interactive cinematic VR experiences. This article describes the design
of a cinematic VR experience and its evaluation using standardised self-reporting
measures.

For the context of this research, cinematic VR describes immersive experiences with
limited interactivity and a strong emphasis on storytelling. Cinematic VR productions
are not game-like experiences, but VR narratives based on targeted design and psy-
chological criteria supported by the technology that VR inherently provides.

This research is importantas VR is becoming more prevalentin research and personal
use. However, the medium still has an untapped potential for immersive storytelling.
Additionally, narrative engagement within the VR storytelling experience is both
difficult to create and to evaluate, thus it is valuable to investigate work dedicated to
VR storytelling as opposed to a game like experience. Lastly, this work proposes to



develop a dedicated high-quality experience expressly for the purpose of investigating
narrative engagement.

2 Research Design

2.1  Project Creation

To explore how narrative engagement could be measured in a VR experience, we
designed a VR experience focused on narrative engagement and storytelling. The VR
experience created for this study was made based on the recommendations and find-
ings from [1]. This creation comprised three main phases: the Script, the Assets, and
Interactivity and immersion.

The Script: Traditional western story tropes might be ill-suited to VR, due to the
possibility that the model of the story line would break because of the immersive and
interactive nature of VR [2]. With this in mind, a more general outline was chosen for
the script. Using a simplified version of Blake Snyder’s [2] Beat Sheet as a guide, an
initial script was sketched out and was loosely based on an accumulation of varied
Scottish folklore books for content.

The concept of change [3] was woven into the script early on to assist with engag-
ing the user from the beginning during the catalystand debate. It was again employed
towards the end, in all is lost, as a final turning point. As Richardson et al. [4] postu-
lated that listening was an active process in co-creation, the script was written to be
narrated, filling in details that were not present in the world, as well as leaving out
details that were.



The Assets: The assets for the project encompassed the concepts of characters, sto-
ry-world, and curiosity. For the character creation, the characters were given a per-
sonality based on the FFM [5]. On this scale, the main character was given high
scores for openness, conscientiousness, and agreeableness, with low scores for extro-
version and neuroticism. This meant that the character’s personality was curious,
dependable, reserved, empathetic, and calm. This created a blueprint for how the
character would look and act and was able to be designed based on these personality
traits. To emphasise the personality and identity of the character, other assets were
created as behavioural residue [6]. An example of such assets were items like a smok-
ing pipe, picture frames, maps, and wine bottles that gave small indications about the
character’s life, many of which were interactive. To solidify the character, the story-
world was then created based on the character’s attributes and persona. The world
itself was created on an island, with the scenes occurring in various locations around
it; this was done so that when scene changes occurred, it would lessen the amount of
time it took for the user to reorient themselves in the world, since they could see all
the other places they had previously been. To bring the story-world to life, life was
added through other assets such as birds, rabbits, sea creatures, grasses, and trees.

Fig. 1. Example scene from project

Some of these played multi-purposed roles, contributing not only to the story world
and persona of the characterbut were also employed as curiosity types [7]and diegetic
devices [8, 9]. An example of this is a recurring bird whom the user first meets in the
menu, and then again in the first scene where it can be interacted with. It is then
placed throughout various other scenes to help direct the focus and attention of the
player (See Figure 2).



Fig. 2. Example map diegetic placement

Curiosity played a dualrole in both the assets and the interactivity. Curiosity types [7]
are categorized in digital narratives as: manipulatory, complex/ambiguous, perceptual,
conceptual,and adjustive/reactive. For the creation of the experience, 4 out of 5 types
were employed. Manipulatory was introduced simply by the use of the controller in
the experience, with the ability to grab, hold, or throw items. Complex/ambiguous
was employed by making complex objects to interact with. Some of these included
objects such as birds or rabbits that were animated and provided haptic feedback
when touched. Others were in the form of picture frames that highlighted or changed
their image when handled. Perceptual was implemented through music, sound cues
from various objects, and visual highlights. And adjustive reactive constituted the
items that were simpler and had a common use, such as a violin that the user could
play. Conceptual was left out, simply due to the difficulty of executing it within the
narrative.

Interactivity and immersion: As stated above curiosity also played a role in interac-
tivity, as many of the “curious” objects were also interactive. Along with this, the use
of music, audio cues, and highlights were used to focus/gain the user’s attention and
increase immersion. In particular, both ambient and spatial sound were used through-
out the VR experience [10]. Music and narration were ambient with no discernable
source. The spatial sound encompassed everything else. This included elements like
waves crashing, bird calls, wind, thunder, rain, and whale calls. Each sound had an
individual attenuation radius (the falloff of the source) utilising a natural sound func-
tion (See Figure 4) and employed binaural spatialisation (the sound changed and
shifted based on the user’s physical orientation towards the sound). These overlapped
with each other to create a more natural environment.



Fig. 3. Example map of spatial sounds Fig. 4. Natural sound function that determines
the rate of attenuation over distance. This
models a naturalistic falloff behaviour that is
closer to matching reality.

Inaddition to the spatialand ambient sounds, other interactivity was built into various
other assets. As mentioned earlier with regards to curiosity, some picture frames
changed and were highlighted when held, otherobjectssound be collected and thrown
or placed down by the user such as vegetables and wine bottles.

2.2 Evaluation Protocol

This section describes the self-reporting measures and the observational methods
employed in this study along with a discussion on ethical considerations for these two
methods.

Self-Reporting Measures

As narrative engagement is a multifaceted concept, several questionnaires can be
employed for a well-rounded scope in the context of interactive storytelling VR expe-
riences. For this research, the questionnaires used were based on the following con-
cepts:

o Narrative understanding o Curiosity
o Attention Focus e Flow

o Narrative presence e Presence
o Emotional engagement e Enjoyment

e Suspense o Aesthetic pleasantness



For consistency, all scales were measured on a 5-point Likert scale usinga combi-
nation of forward scoring (F) and backwards scoring (B), as denoted on the following
scales. Forward scoring has numerical values attached to the anchors in a forward
direction, with fully agree = 5, and fully disagree = 1. Backwards (reverse) scoring
has numerical values attached to anchors in the opposite direction, with fully disagree
=5and fully agree =1.

Narrative Engagement Scale

Busselle and Bilandzic’s [11] research interpreted four factors for narrative engage-
ment while developing their Narrative Engagement Scale (NES). These were narra-
tive understanding, attentional focus, emotional engagement, and narrative presence.
Although it was not developed specifically for VR, it has been a widely used model in
research and other VR studies [12, 5, 13] as well as having a Cronbach’s a of over
.80. For these reasons, it can potentially be adapted for use in interactive VR stories.
The NES consists of 12 questions on a 7 -point Likert scale and was adaptedtoa 5-
point scale for consistency across all questionnaires.

Narrative understanding

e At points, | had a hard time making sense of what was going on in the experience.
B)

e My understanding of the characters is unclear. (B)

o | had a hard time recognising the thread of the story. (B)

Attentional focus

o | found my mind wandering while the during the story experience. (B)
o While in the virtual world I found myself thinking about other things. (B)
e | had a hard time keeping my mind on the story. (B)

Narrative presence

e During the experience, my body was in the room, but my mind was inside the
world created by the story. (F)

e The experience created a new world, and then that world suddenly disappeared
when the application ended. (F)

e At times during the experience, the story world was closer to me than the real
world. (F)

Emotional engagement

e The story affected me emotionally. (F)

o During the experience, when a main character succeeded, | felt happy, and when
they suffered in some way, | felt sad. (F)

| felt sympathy for some of the characters in the story. (F)



Suspense Scale

Measuring suspense in interactive storytelling is a somewhat novel idea. Knobloch
et al [14] developed a three-item scale for suspense rating media content in terms of
being thrilling, gripping, and exciting. Other scales used to measure suspense are
context specific [15], but neither of these are in the context of interactive narratives.
Based on these studies and his own research, Roth [16] postulated that the measure-
ment of suspense of interactive narratives should be based on the emotional involve-
ment in the story’s outcome. He therefore constructed 10 items to capture suspense
based on emotional investment in the story specifically in the context of interactive
narratives. This scale was later shorted to four items, based on the items with the
highest item-total correlations.

what would happen next (F)

Sometimes | was worried about how the story would develop. (F)
Some moments were rather suspenseful. (F)

I found myself wishing for a particular story outcome. (F)

Curiosity Scale

Spielberger et al. [17] determined curiosity as a state, thus the State-Trait Curiosity
Inventory (STCI) was developed to measure the intensity of curiosity as a transitory
emotional state (17, 18]. The STCI includes 10 items on a 4-point scale asking partic-
ipants to report how they feel at a particular moment. This was adapted to a 5-point
Likert for consistency throughout the other questionnaires, and “in the moment” was
rephrased to “during the experience”. Additionally, the 10 items were adapted into
three based on the recommendations [16].

During the experience I felt.....
e Curious (F)

o Interested (F)

o Inquisitive (F)

Flow Scale

Csikszentmihalyi [19] proposed eight factors for optimal flow: challenge activity;
merging of acting and awareness; clear goals; direct inmediate feedback; concentra-
tion; a sense of control; loss of self-consciousness; and an altered sense of time. Based
on this model, the Flow State Scale (FSS) was developed [20]. Initially, this scale was
a 36-item list, and later paired it down to 9 items to allow for usage in a wider range
of studies. Each item chosen reflected one of the nine higher order factors from the
original scale [21]. Findings from the shorter list revealed that it provided a good
representation of the long version with high reliability. This was adapted the scale
into five items based on the highest item-total correlations.

During the experience. . .



.. | felt competent enough to meet the demands of the situation (F)

.. | acted spontaneously and automatically without having to think (F)
. I had a strong sense of what | wanted to do (F)
. I had a good idea while I was performing about how well | was doing (F)
. I was completely focused on the task at hand (F)

Presence Scale

There are currently a few standardised presence questionnaires in circulation for
VR applications [22, 23, 24]. The IPQ [23] was chosen based on research of the effi-
cacy of presence scales [25] as it provided the highest reliability within a reasonable
timeframe. The IPQ is a 14-item list, on a 5-point Likert scale. The items consist of 4
categories: General, Spatial presence (the sense of being physically present in VR),
Involvement (measuring the attention devoted to the experience) and Experienced
Realism (measuring the subjective experience of realism. Based on these categories,
the scale was shorted to contain one item from each category.

o In the experience | had a sense of “being there” (G) (F)

o | felt present in the virtual space (SP) (F)

e The virtualworld seemed more realistic than the real world (ER) (F)
o | wasnot aware of my real environment (INV) (F)

Enjoyment Scale

The measuring of enjoyment has proved somewhat problematic. While the con-
cepts of enjoyment have been used in media research (such as amusement, sense of
achievement etc. [26], there is no study available that has attempted to measure it
directly [16, 27]. Therefore, a simple short scale consisting of two questions was cre-
ated.

The experience. ..

e ... wasentertaining (F)
e ...wasenjoyable (F)

Aesthetic Pleasantness Scale

Aesthetic pleasantness in media is often related to the visuals and audio. Aesthetic
evaluationsmay relate to the physicalappearance of characters or landscape imagery.
Additionally, aesthetic content can relate to the personal background and previous
experiences of the recipient. For instance, the depiction of a scene in a movie, can
remind the viewer of feelings that resonate with the recipient’s mood, thus evoking
congruent feelings [28]. Thus, in the context, it is applied to encompass the elements
of story-world, characters and emotion. For this study, the following questionnaire
was used to access aesthetic pleasantness [29].



The experience. ..

e ... made me think (F)

e ... made me think about my personal situation (F)
e ... told me something about life (F)

e ... wasinspiring (F)

e ... moved me like a piece of art (F)

Self-Reporting Limitations

Self-reporting measures to reflect on past experiences can be somewhat limited, as it
can be hindered by such things as selective memory, mixing memories of other events
or exaggeration. However, there is still validity in the use of these methods, as these
limitations can be reduced. One such reduction, is the use of standardized question-
naires as they can be backed with research and a high Cronbach a, increasing their
validity. Additionally, wording of the questions was kept to the specific standard to
avoid confusion or vagueness, with the exception of changing to the phrase “during
the experience” across all scales for consistency.

Observation

Observational data for the study was recorded during the experience by the researcher
in a nonparticipant role. The data recorded is in a semi-structured format using pre-
defined events. The participantswere aware that they were being observed, and aware
that the researcher would not participate in the experience. The participates were also
able to provide open-ended comments after the completion of the post questionnaire.
An observational protocol was created for use during the observations. This included
the current scene, time, and a record of events (See Table 1)

Table 1. Example of Observation Protocol for Scene 2

Scene Time Description of Events

2 1:10 Interaction with bird
1:25 Following gaze of character
1:40 Interaction with character

Observation was carried out via online video (Zoom), with the participant sharing
their PC screen. This allowed the researcher to view both the participant and their
camera view during the experience.

Limitations of observational data can include the researcher being seen as intrusive.
The interruption of the experience to conduct survey or interviews can lead to a dis-
ruption of the flow, and thus lead to disengagement [13]. To mitigate this, the obser-
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vationaldata recorded was non-invasive; participants were not asked questions during
the experience.

2.3 Data Treatment

After the project was completed, 10 participants were recruited to take part in the
experiment. The data collection was then divided into 2 main phases: observation and
reflection.

Observation phase. Once the participants had their headset on, they started the
program and observations were made and recorded throughout their experience. This
data was qualitative in nature.

Reflection phase. After the completion of the VR experience, participants were in-
vited to complete a set of self-reporting questionnaires. The Narrative Engagement
Scale (NES); the Suspense Scale (SS); Curiosity Scale (CS); Flow Scale (FSS-2);
Presence scale (IPQ), Enjoyment Scale (ES), and Aesthetic Pleasantness (APS). This
data was quantitative in nature.

After completion of the data collection, the data analysis began consisting of 3
phases: Analyse Quantitative, Analyse Qualitative, and Mixed Methods. First, the
quantitative results were analysed in terms of statistical results. Second, the qualita-
tive database was analysed by coding the data and collapsing the codes into broad
themes. The final phase is the mixed methods analysation, which consists of integrat-
ing the two databases. The integration of this data uses a data transformation ap-
proach; afterthe qualitative data had been coded into themes, they were counted and
grouped, to form quantitative measures. The following sections will discuss the re-
sults of the quantitative and qualitative data.
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3.1
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Results

Presentation of Quantitative Data

All data was measured on a 5-point Likert scale usinga combination of forward and
backwards scoring. In this section, the mean and standard deviation are provided for
each of the scales. The full record of data is to be published at a later date.

The NES (Narrative Engagement Scale) [13] was considered by the individual fac-

tors:

e narrative understanding--the ease in comprehension of the story.
e attentional focus—concept that one should not be aware that one is distracted.
e emotional engagement--feeling for or with the characters.
e narrative presence—sensation that one has left the actual world and entered the

story.

Narrative understandingrecorded both the highest mean at 4.83, and lowest stand-
ard deviation at .37. Likewise, Emotional engagement and Narrative presence also
recorded high values with low deviations. Attentional focus saw the lowest data with
a mean of 3.60, and the highest variation at 1.57 (See Table 2).

Table 2. Narrative Engagement Scale Data

Narrative Attentional | Narrative | Emotional
understanding Focus presence | engagement
NES M = 483 M = 3.60 M =433 | M = 450
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(Narrative Engagement | SD =0.37
Scale)

SD =1.57

SD=0.82 | SD=0.76

Along with the individual factors, the NES was combined with the remaining scales
for further analysis. Combined, the overall NES was recorded with a mean of 4.32
and the second lowest standard deviation of .45. The ES (Enjoyment Scale) recorded
the highest at 4.75, and lowest deviation at .43. It is also important to note that the
lowest scoring scales were the SS (Suspense Scale) at 3.35, with a fairly large devia-
tion at 1.23, as well at the FFS-2 (Flow Scale) at 3.64. Although scoring fairly high
comparatively, the IPQ (Presence scale) all showed a larger deviation at 1.25. These
results and fluctuations in data will be discussed further during the analysis of this

paper (See Table 3).

Table 3. Combined Assessment Data

NES (Narrative Engagement Scale) M = 432 SD =0.45
SS (Suspense scale) M = 3.35 SD=1.23
CS (Curiosity Scale) M = 4.63 SD =0.60
FFS-2 (Flow Scale) M = 3.64 SD =1.07
IPQ (Presence Scale) M = 3.92 SD=1.25
ES (Enjoyment Scale) M = 475 SD =0.43
APS (Aesthetic Pleasantness Scale) M = 4.43 SD =0.83

3.2 Presentation of Qualitative Data

Qualitative data forthis study was gathered via observation during the VR experience.
The data was hand recorded, then transcribed into documents and coded in to like
themes. This data was coded into the following themes:

e Focuson Characters

e Interaction with Character

o Follow character gaze

o Interact with shell (meaningful item)

e Focus on crow (diegetic item)
o Aesthetic focus (environment)
e Aesthetic focus (Life)

¢ Interaction with other objects

Table 4. Codes at a Glance (Percentages)

Codes Percentage of participants
Focus on Characters 100%
Interaction with Character 100%
Follow Character gaze 90%
Interact with Shell (Meaningful Item) 100%
Focus on Crow (Diegetic) 100%
Aesthetic focus (Environment) 100%
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Aesthetic focus (Life) 100%

Interaction with other objects 80%

Table 5. Codes at a glance (Frequency per participant)

Code System 10 9 8 7 6 5 4 3 2 1 SUM

# Interact with other objects 1 1 5 T 1 2 1 3

, Aesthetic Focus (Life) 4 S 9 8 ) T 8 4 3 3

7e Aesthetic focus (Environment) ¥ 5 T 2 4 3 7 3 3 4

’s Focus on Crow (Diegetic) 2 1 1 3 1 3 3 1 2 2

Interact with Shell (Meaningfull Item) 2 2 2 1 2 1 1 2 4 1

o Follow Character Gaze 2 1 6 2 1 1 2 2 1

# Interact with Character 1 1 1 1 1 1 1 4 1 1

@ Focus on Characters 15 1" 14 " 10 16 13 1" 10 9

As Table 4 demonstrates, the majority of the codes appeared for each participant with
the exception of follow character gaze, which was reported at 90 percent, and interac-
tion with other objects which was reported at 80 percent.

It is important to note that while Table 5 reveals the frequencies of the codes per
participant, and their totals, the totals are not necessarily an indication of priority of
one code over another, as each code holds a different purpose. For this reason, each
code will be evaluated and analysed independently.

Firstly, both the Focus on Crow (Diegetic) code and Interact with shell (meaning-
ful) code had a max amount of 4 possible occurrences within the experience. The
diegetic code revealed the following:

o 30 percent focused on the object 75 percent of the maximum allowance
o 30 percent focused on the object 50 percent of the maximum allowance
o 40 percent focused on the object 25 percent of the maximum allowance

Whereas the meaning code showed:

e 10 percent interacted with the object 100 percent of the maximum allowance
o 50 percent interacted with the object 50 percent of the maximum allowance
o 40 percent interacted with the object 25 percent of the maximum allowance

Conversely, focus on characters, Aesthetic focus (life) and aesthetic fo-
cus(environment) did not have a set number of occurrences. Therefore, their frequen-
cies and totals are of some importance at 120, 56, and 45 respectively. Interact with
character only occurs a total of 13 times, however it is important to note that all par-
ticipants attempted interaction with the characterat least once, and that single interac-
tion occurred at the same point during the story. Interact with other objects is wildly
varied as far as frequencies go and holds a larger SD of 3.37. The final code is the
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follow character’s gaze, which held an average of 2 per participant with a deviation of
1.8.

With both sets of data presented, the following section will explore a deeper analy-
sis of each, followed by a comparative analysis of the combined results.

4 Analysis

4.1  Self Reporting Analysis

The Narrative Engagement Scale (NES) [13] which consisted of 4 separate subcatego-
ries:

e narrative understanding e emotional engagement

e attentional focus e narrative presence

The data from this scale demonstrated high averages and low deviations for all cat-
egories save for one, attentional focus. Although the mean was above average (3.60)
the deviation was high (1.57). The following statements were used for this subcatego-

ry:

e | found my mind wandering while the during the story experience.
o While in the virtual world | found myself thinking about other things.
e | had a hard time keeping my mind on the story.

As demonstrated, these statements primarily focus on the mind: paying attention
and not wandering from the subject. The discrepancy for this large deviation of the
subcategory can be narrowed into two potential factors. The first possibility is the
differences of cognitive capabilities and personalities of each participant. As no base-
line was gathered before the experience on each participant’s attention level or capa-
bilities, it is difficult to have clarity on the efficacy of this category. Additionally, the
other possibility for the large deviation is the manner in which the study needed to be
performed. Since observations needed to be completed via video chat and on varying
hardware, some individuals experienced technical issues, like stuttering during the
experience. This may have been a potential factor in breaking the focus of a partici-
pant. However, since the averages in the other subcategories were high with low devi-
ations and overall the entire scale had a higher average (4.32), this subcategory may
not hold as much weight at the others, and either may not be needed, or may need to
be modified to eliminate potential discrepancies.

Likewise, the presence scale (IPQ) [23] indicated a similar trend. Although the av-
erage was above an acceptable range (3.92), like the attentional focus, it too suffered
a high deviation of 1.25. Also, like attentional focus, it is likely that this large devia-
tion was also a product of technical issues. Recall that the four statements used for
this scale were:

o In the experience I had a sense of “being there”
o | felt present in the virtual space
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e The virtual world seemed more realistic than the real world
e | wasnotaware of my real environment

These statements are based on the physical presence the participant perceives in
VR, and the lack of awareness of their real environment. As mentioned previously,
one of the technical issues experienced by some participants was stuttering. This was
likely due to participants using varying headsets and graphics cards, as well as having
to live stream the experience. Regardless of cause, this would have an impact the
user’s perception of presence as it breaks the sense of “being there”. Additionally, as
the observations were conducted in the participants’ homes, they had varying physical
space in which to move. As this experience was created to move around in a large
space, various participants had less room in which to explore; ultimately running out
of room and thus become “aware” of their real environment’s limitations. To lower
the deviations in these scores, these environmental variables must be eliminated.

The suspense scale (SS) demonstrated both a lower average (3.35) and ahigh devia-
tion (1.23). The high deviation of the scale may indicate that the scale may need to be
modified further, or that there is a discrepancy in the actual wording of the scale. It is
possible that some individuals may perceive the concept of suspense differently than
others. Additionally, the use of the words “worry” and “anxious” may be a cause for
confusion. Therefore, further research needs to be completed to assess the efficacy of
this scale. However, the lower average of the scale indicates a problem with the pro-
ject itself. The story and the project did not contain clear moments of suspense, and
therefore it may have been difficult to identify them. As suspense is an important
factor and is closely linked with the concept of curiosity [30], clearer moments of
suspense need to be implemented in the project and storyline.

The flow scale (FFS-2) revealed an average of 3.64 and a deviation of 1.07. To re-
view, the concept of flow [19] is the ease in which a user arrives at a pleasant optimal
performance. Flow comprises eight specific factors: challenge activity; merging of
acting and awareness; clear goals; direct inmediate feedback; concentration; a sense
of control; loss of subconsciousness; and altered sense of time.

From this perspective, the scale coincides with the eight factors quite well. Howev-
er, the larger deviation and lower average indicate problems. In past studies, the flow
scale was generally used for game-based interactive digital applications [31, 32] as
the factors for flow were easier to implement and measure. As this project was a cin-
ematic experience with a linear storyline, there were sufficient opportunities to create
flow based on all of these factors. There was no direct instruction or clear task given
during the experience for the user to be focused on, nor was there any gauge on which
the user could evaluate their own performance. While participants were able to accu-
rately report such statements as “I acted spontaneously and automatically without
having to think”, the task orientated statements had the largest variation in answers.
This is because there was no clear task, and there was no clear task because the partic-
ipants’ actions were unable to affect the storyline in a linear story. This would indi-
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cate that either the flow scale is ill suited to cinematic experiences with linear stories,
that it needs to be heavily modified to fit this genre, or that the project needs to find a
better way to apply this scale without sacrificing its structure.

The curiosity scale (CS) performed well, with an average of 4.63 the low deviation
of .60. However, it is important to note that the scale only had three statements that
were simplified from the original 10. So, while it is an indication that the project did
create curiosity and was able to accurately measure it, it might be pertinent to use the
full-scale to get a more accurate view of the curiosity factors in the experience. Addi-
tionally, since curious types [7] were used in the project, expanding this scale to target
those specific types may also prove beneficial to fine tune the results.

The enjoymentscale (ES) had the highest average of 4.75 and the lowest deviation
of .43. Although it only consists of two statements, they were relatively simple, and
the participants were able to answer them clearly and accurately. While it would be
prudent to continue research to expand the scale, it was effective in relation to this
project. This is because, in conjunction with the scale, enjoyment was also able to be
observed during the experience. This enjoyment was observed objectively by the
researcher in the form of participants smiling, chuckling, laughing, and some dancing.

The aesthetic pleasantness scale (APS) had an average of 4.43 with a deviation of
.80. As Section 2.5 stated, this scale encompassed the elements of story-world, char-
acters, and emotion. The high average and low deviation indicate that aesthetic pleas-
antnessoverall may play a more important role in narrative engagement than initially
thought. To explain this assumption, this scale can be directly compared to the quali-
tative findings discussed in the next section.

4.2  Observational Analysis

First, consider the following codes: Aesthetic focus (life), aesthetic focus (environ-
ment), and focus on character. The aesthetic focus (life) was coded as such to include
organic elements within the experience. These included objects such as wildlife, trees,
grass, etc. Aesthetic focus (environment) included items such as the sky, the waves,
and the weather. Combined, these elements make up the story-world, and part of the
emotional element as stated in the APS. As mentioned in the previous section both
codes had high frequencies throughout the experience, 56 and 45 respectively, with a
combined total of 101. Additionally, focus on the character (which also makes up the
character element of the APS) also had high frequencies with a total of 120. This
implies that focusing on the aesthetics of the story-world is nearly as important as
focusing on the characters in story. As all of these codes are also part of the APS, this
further indicates the importance of aesthetic pleasantness overall. Consider that the
frequency of these codes combined equals to 221, whereas the rest of the codes com-
bine equals to 99, with an overall totalof 320. Based on the number of frequencies for
this study, participants spent nearly 70 percent of their time focusing on the aesthetics
(character and story-world).
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Another indication of its significance is that of verbal feedback received after com-
pletion of the story. Upon completion of the experience, each participant was asked
which scenes they had an emotional connection to. With the exception of one outlier,
all the other participants named the same two scenes having affected them the most.
The first scene identified (Figure 6) involved the participant standing on the edge of a
lighthouse at night with Northern lights in the sky, and the lights reflecting on the
ocean water.

Fig.6. First Identified scene by participants

The second scene identified, involved the user being immersed in the ocean, physical-
ly flowing through the ocean, and elements and ocean creatures becoming biolumi-
nescent (Figure 7). Both of these scenes had very strong visual attributes attached to
them, which would lead to the possibility of investigating their visual attributes fur-
ther.

Fig.7. Second scene identified by participants
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Additionally, the one participant that chose a different scene, chose a scene involving
the characters gardening together (Figure 8). The participant stated that this scene
made them feel “nostalgic”. This coincides with the postulation that aesthetic content
could relate to the personal background and previous experiences of the recipient,
evoking congruent feelings in the participant [28

]

Fig. 8. Outlier scene identified by participant

The next data to analysis is the interact with shell (meaningful) code. This code was
attached to the specific interaction with an object (shell) during the experience. This
object was the only object directly referenced in the experience’s narration. Further-
more, it was also used as a physical representation for a “moment of unexpected
change” [3] and as an ignition point for the story [3]. It was for these reasons that the
shell was deemed a meaningful item [33]as meaning plays a dominant role in guiding
attention in scenes of stories. As mentioned earlier, 100 percent of participants trig-
gered this code. It is interesting to note thatalthough some participants interacted with
the shell more than once, all participants interacted with the shell atthe same moment
the story. This moment happened at the very end of the story when the character in-
teracts with the participant. Conversely, the interact with other objects code had a
more varied response. When comparing the two, while interact with shell (meaning-
ful) had a higher deviation of .87, interact with other objects had a large variation of
3.37. This variation may be attributed to a few things. Firstly, this may connect direct-
ly to the sense of flow, as there was no clear direction, instruction, or task given to the
participant at any time. Thus, the participant may have been unsure about what they
could or should interact with. The exception of this, of course, being the shell, as this
was directly used in the story. Personalities differences also may have influenced this
variation, as some individuals may be more inclined to be tactile and want to touch
and explore things while others may be of a more timid nature. Although these items
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were used as curiosity types [7] and behavioural residue [6], it is unclear if they had
any true bearing on the narrative engagement of the story as a whole and may need to
be assessed individually. However, it can be postulated that the interaction with the
shell had a more consistent response because it was a part of the story thus giving it
more meaning, whereas the other objects were not. This may imply the that interac-
tive objects require more meaning or purpose to the story in order to have consistent
interaction and engagement.

Like the Interact with shell code, the interact with character code was largely initi-
ated atthe very end of the story at the same time for all participants. To clarify, in the
final scene the character turns to the participant and gestures form them to come to
them and sit down, where the interactable shell is also located. The significance of
this is that although the participant had multiple opportunities to interact with the
character, 90 percent of them only did so atthe end when the characterinteracted with
them first. This may signify that for a user to engage with an NPC, the NPC must first
engage with them.

Focus on crow and follow character’s gaze were both diegetic devices within the
experience to gain the attention of the participant and engage them. The crow was
purposely made as a focusing diegetic device, while the gaze of the character was an
accidental addition. The crow was first introduced in the first scene where the partici-
pant could interact with it, and it would appear throughout other scenes using a sound
cue to direct the focus of the participant. This proved to be a semi-accurate way to
direct focus,as all participants were able to focus on the crow at one point or another.
However, the results were not very consistent, which may be because the crow is not
a part of the story and holds no other significance.

The following character’s gaze code was accidental, as it was a product of the
character’snaturalpersonality. To clarify, the code was initiated whenever the charac-
ter would point while looking at something, looked out to sea, or was otherwise
searching for something. The participant would then follow the gaze and direction of
the character. This signifies engagement and connection to the character as well as
curiosity, as the user is trying to physically look where the NPC is looking. While the
frequencies of this are varied, it appears to add to the engagement of the story, as it is
a more natural occurrence than a random appearance of a bird. If purposely con-
trolled, it may prove a more effective device in gaining a keeping attention on the
story.

5 Conclusion

5.1 Summary of Research Data

To review the quantitative data, the narrative engagement scale worked moderately
well, however the subcategory of attentional focus must either be eliminated or modi-
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fied to better adapt to cinematic VR experiences and eliminate possible discrepancies
due to different cognitive abilities. The flow scale may also not be well suited to cer-
tain VR cinematic experiences that follow a linear storyline, as users do not have a
specific task assigned to them or have the ability to influence the outcome of the sto-
ry. The alternative to this is that the gameplay itself would have to change in order to
adapt to the concept of flow. The curiosity scale worked successfully and with a rea-
sonable degree of accuracy but was relatively simplistic. Further evaluation and re-
search are needed to develop a more in-depth scale regarding narrative engagement.
This also applies to the scale of suspense, with the addition of requiring further devel-
opment and research on the relationship between curiosity and suspense, as well as to
the practical implementation of opportunities to create suspense within the experi-
ence.

Regarding qualitative data, aesthetic pleasantness appears to play a significant role
in narrative engagement, and therefore needs to be expanded and further explored in
depth. Additionally, interactive items may need to hold more meaning for them to be
interacted with consistently. Using a diegetic item to focus the attention of the user is
potentially an effective way to assist with engagement, but the focus needs to be more
purposeful. Finally, meaningful interactions with NPC characters may be dependent
on the NPC character that initiates interaction first, but the user is more likely to en-
gage in mirroring the behaviour of the NPC i.e., looking where they are looking.

5.2 Limitations

As this study was conducted via internet, participants needed to have access to their
own headsets and VR compatible PCs. This greatly reduced the potential number of
participantsto only those who had a specific brand of headset. Additionally, although
there was nearly double the number of people who expressed interest in the study,
only half followed through. This is likely due to the observational requirement need-
ed over Zoom, which some participants were unwilling to do. A smallsample size is
problematic as in increases the bias and lacks the statistical power to find significant
effects in an overall population.

53 Recommendations

A larger sample size would give a more accurate representation of populousand elim-
inate many deviations in quantitative and qualitative data while increasing its validity.
Additionally, the study needs to be performed in a more controlled environment. This
means the environment needs to use the same hardware, headset, the same graphics
card, and have the same room scale. Itisalso inadvisable to conduct such an exper-
iment online as it introduces other technical issues, such as stuttering or prolonged
delays, as well as the inability to accurately see the entirety of the participant's body
during observation.
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Furthermore, the VR project needs to have more opportunities for suspense, and
more research should be explored on other suspense scales, creating suspense, and its
definition. This was lacking in both the research and project, and as it is linked with
curiosity [30] and as curiosity largely impacts narrative engagement [8, 4, 34], it
would be beneficial to have a more in depth understanding of it. Along with sus-
pense, the curiosity scale would also benefit from more exploration into its assess-
ment, concepts, and the relationship of curiosity to narrative engagement as a whole.
This would provide a well-rounded data set, increasing accuracy and validity. Final-
ly, additional research should be conducted on the importance of aesthetics in cine-
matic VR experiences, and aesthetic scale needs to be modified and expanded based
upon those recommendations.

The use of the flow scale is probably not appropriate for cinematic VR experience
with the linear storyline therefore either needs to be eliminated from the narrative
engagement measurement or heavily modified to better fit with the genre. Likewise,
the attentional focus aspect of the narrative engagement scale also either needs to be
eliminated or heavily modified to eliminate discrepancies based upon potential cogni-
tive differences, capabilities or personalities.
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