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Abstract. Technology advancement has now enabled experience sharing to
happen in a digital storytelling environment that is facilitated through different
delivery technologies such as panoramic images and virtual reality. However,
panoramic images have not being fully explored and formally studied especially
to assist experience sharing in digital storytelling setting. This research aims to
study the effectiveness of an interactive digital storytelling to facilitate the
sharing of experience. The interactive digital storytelling artifact was developed
to convey the look and feel of Universiti Teknologi PETRONAS through the
panoramic images. The effectiveness of digital storytelling through panoramic
images was empirically tested based on the adapted Delone and McLean IS
success model. The experiment was conducted on participants who have never
visited the university. Six hypotheses were derived and experiment showed that
there are correlations between user satisfaction of digital storytelling with
panoramic images and user’s individual impact of the application to assist
experience sharing among users. Hence, this research concludes a model on the
production of an effective digital storytelling with panoramic images for
specific experience sharing to bloom among users.

Keyword: Digital storytelling, interactivity, panoramic images, experience
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1 Introduction

In the digital storytelling realm, many types of digital technology and media have
long being the enabler for narrative entertainment to reach its audience. Traditional
narrative form of storytelling is transformed into a more dynamic and powerful
system of communication with sound, music, visuals, interactivity navigation and
user-control mechanism [1], [2]. Digital storytelling can act as glue that holds things
together when developers are about to offer users with all different kinds of
information, media, types of images and ideas [3].

Indicators of effectiveness of a system or application include quality of solution
and error rates. In this study, the quality of solution is used as a primary indicator of
effectiveness to measure the outcome when users (students) interact with the digital
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storytelling with panoramic images application [4]. Our research, UTP-PanoView, is
a system with an attempt of sharing information about the Universiti Teknologi
PETRONAS using digital storytelling as the medium that utilizes Information
Technology in views of multimedia and virtual reality. A systematic measure to study
the effectiveness of a digital storytelling must start somewhere and this study aims to
fulfill that call.

2 Literature Review

Panoramic (from the Greek pan means all and horama meaning see) are orientation-
independent images that contain all the information needed to look around in 360
degrees. A number of these images can be connected or stitched together to form a
walkthrough sequence. These orientation-independent images allow a greater degree
of freedom in interactive viewing and navigation [5]. Experience refers to the nature
of events that has been undergone by someone or something [6]. Humans have
countless and unique ways that consist of expressions, behaviors, language and
emotions to characterize and convey their moment-to-moment experiences. Hence,
experience also is as an act that produces, create, and invent knowledge for effects
upon the future. Interactive image sharing application nowadays [7], [8], enable users
to feel like they are sharing experiences rather than just looking at pictures or sending
and receiving messages with the images. With the availability of mechanisms such as
MMS, online albums and moblogs, the experience sharing aspect remains problematic
than the capture aspect. More fundamentally, experience sharing is highly
relationship-specific.

Several measures have been examined by different prominent literatures to define
the effectiveness of Information System applications. The diversity of the various
measures from the previous research and empirical study on IS effectiveness was
initially a cause for concern that lead DeLone and McLean to synthesize the measures
into a unified model [9], [10], [11]. The DeLone and McLean’s (henceforth “D&M”)
Model of IS Success has been regarded by many authors as a major contribution [12].
Realizing the fact that this model has been a great influence and inspiration to the
succeeding research, D&M Model is adapted to suit digital storytelling application in
our research. D&M Model is believed to be significant in evaluating the effectiveness
of digital storytelling; which can also be considered as an Information System. The
D&M model basically incorporated several of the already accepted and tested
dimensions or constructs of IS Success into a single model.

3 Research Methodology

3.1 Research Model and Hypotheses

Although claims on the effectiveness of digital storytelling are often made, the current
literature does not reflect work on the evaluation of the effectiveness digital
storytelling [13]. In addition to that, there is a lack of formal guidelines or standard
model on how to produce an effective digital storytelling for the purpose of
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facilitating the experience sharing to bloom among users. Our work was driven by the
following research questions:

e Do system quality, information quality and interactivity have any significant
relationship with user satisfaction of digital storytelling with panoramic images?

e Will user satisfaction of digital storytelling with panoramic images lead to any
individual impact to the user?

e Will user satisfaction and individual impact of digital storytelling with panoramic
images encourage the sharing of experience to bloom in user?

The hypotheses formulated are as follows:

HI: Perceived System Quality positively relates to User Satisfaction

H2: Perceived Information Quality positively relates to User Satisfaction
H3: Interactivity positively relates to User Satisfaction

H4: User Satisfaction positively relates to Individual Impact

HS: User Satisfaction positively relates to Experience Sharing

H6: Individual Impact positively relates to Experience Sharing

Perceived
System
Quality

Perceived
Information
Quality

Experience
Sharing

Fig. 1. Research model for evaluating the effectiveness of digital storytelling with panoramic
images to facilitate experience sharing

To determine the effectiveness of panoramic digital storytelling for experience
sharing, we adapted the well-established DeLone and McLean’s (1992) Information
System Success model that has been validated empirically in several settings. We thus
produced our effectiveness research model as shown in Fig. 1. We eliminated existing
constructs of Use and Organizational Impact in the existing model and incorporated
constructs of Interactivity together with existing constructs on Systems Quality and
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Fig. 2. UTP-PanoView - The interactive digital storytelling with panoramic images that is used
as research artifact

Information Quality. The determination of the effectiveness is made through the use
of constructs of User’s Satisfaction, Individual Impact and perception of Experience
Sharing. The relationship of Systems Quality, Information Quality and Interactivity
towards User Satisfaction [14], [15], will be determined and the relation of User
Satisfaction towards Individual impact and the perception on Experience Sharing will
also be determined in this adapted model.

3.2 The UTP-PanoView Digital Storytelling

We created a digital storytelling artefact to foster experience sharing among users to
encourage or persuade them to experience the real thing. The panoramic digital
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storytelling artefact, UTP-PanoView, as shown in Fig. 2 is categorized as “place-
based storytelling”. It was produced in QuickTime Virtual Reality (QTVR) which is
able to display spherical panoramas format in cubic or cylindrical panoramas
projection, in a viewer where the user can move around, zooming in and out the or
rotate the object using the mouse and keyboard.

UTP-PanoView is an interactive digital story that also allows varying degrees of
choice and control from the user’s part. It aims to facilitate audiences in connecting
to locations through self-discovery where experience is revealed in context via rich
visualizations of places and buildings. The experience sharing offered by UTP-
PanoView allow users to experience the same thing as in the real world such as
walking, stopping, running or changing direction. In other words, it is like an online
expedition that is close to real campus walking tour. The panoramic images used in
the study illustrated the buildings and scenes of a local Malaysian university,
Universiti Teknologi Petronas (UTP) and its surroundings. Virtual campus tour could
be a useful reference in the future for architects, urban planners, and government
entities. In this artefact development, elements of the experience sharing
consideration is fulfilled from the paradigm of experience sharing via the Systems
Quality, Information Quality and Interactivity that based on user interaction and user-
control mechanism such as navigation properties.

An experiment was conducted on 128 participants consisting of students selected
from a secondary school. The participants were given 20 minutes to view and interact
with UTP-PanoView in the school computer laboratory. At the end of the session, 5-
point Likert scale survey questions were distributed for the participants to answer.

4 Results and Discussion

The results and discussions are organized as follows: Section 4.1 discuss on data
analysis and results for Instrument Reliability, Descriptive Analysis and Normality
Test while this is followed by the data analysis and results for Correlation
Coefficients in Section 4.2.

4.1 Data Analysis on Instrument Reliability, Descriptive Analysis and
Normality Test

To validate the data, the Cronbach’s Alpha coefficient is conducted to test the
consistency for all variables involved in this study. Shapiro-Wilk test of normality is
then conducted to further determine the data distribution.

With reference to Table 1, the Cronbach’s Alpha values for all variables are more
than 0.6. This indicates all variables scale have high reliability and internal
consistency [16]. The values for skewness/standard error for all variables are out of
range, which is between -2 and +2. This indicates that the data for all variables are not
normally distributed. To support this analysis, Shapiro-Wilk test has been further
conducted and it is noticed that the significance values for all variables are 0.00 which
is less than 0.05. This testifies that the data for all variables are not normally
distributed and hence, nonparametric test has to be conducted for any hypotheses
testing purpose.
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Table 1. Reliability (Cronbach’s Alpha), Descriptive and Shapiro-Wilk Statistics

Skew-  Shapiro — Wilk

Cron- Test
Variables bach’s  Mean Std. Std. Skew-  ness/
Dev. Error ness Std.
Alpha .
Error  Stat. Sig.
Perceived
System 0.749 3.965 0.485 0.214 -1.169 -5462 0911 0.00
Quality
Perceived
Information 0.642  4.002 0.620 0.214 -0493 -2.304 0.955 0.00
Quality

Interactivity 0.795 4.109 0.532 0.214 -1.525  -7.126 0.873 0.00
User

0.663 4.159 0.707 0214 -0918 -4290 0.910 0.00

Satisfaction

Individual 755 3066 0520 0214 0774 3617 0935 0.0
Impact

Experience  j 755 3845 0555 0214 0644 3009 0938  0.00
Sharing

4.2 Data Analysis on Correlation Coefficients

Since the data for all variables are not normally distributed, nonparametric test
(Bivariate Spearman correlation coefficients) is conducted in this research to
independently measure the linear association between two scale variables for all
variables towards digital storytelling with panoramic images. The Rowntree
correlation classification [17] by was adopted in this study to indicate the strength of
the relationship.

With reference to Table 2 above, the significance level or p-value for all
relationships is 0.000, which is less than 0.05. This indicates that all variables in study
are positively correlated to each other. Results from the Spearman test also indicates
that the correlation coefficient value between Perceived System Quality and User
Satisfactory is 0.368 which is considered as weak correlation; whereas the value of
correlation coefficient between Perceived Information Quality and Interactivity
towards User Satisfaction is 0.611 and 0.409 respectively, which both are considered
as moderate relationship. These positive relationships suggest that developers or
designers of digital storytelling with panoramic images should consider and focus
their efforts on maintaining the overall System Quality, Information Quality and
Interactivity of digital storytelling application because there is an appreciable effect of
those factors on User Satisfaction level towards the application. From a more practical
viewpoint, the power of System Quality, Information Quality and Interactivity as
positive factors of User Satisfaction suggests that they provide an effective diagnostic
framework in which to analyze system features, which may cause user satisfaction
and dissatisfaction. Among these three factors, digital storytelling developers and
designers should invest more resources and put high emphasis on maintaining the
quality of the information or story as the core element of digital storytelling. They
must ensure that the information or story quality is suitable, accurate, understandable,
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Table 2. Summary of Correlation based on Bivariate Spearman

Perceived | Perceived o
. . User Individual
System | Information |Interactivity

Quality Quality
. 0.368 0.611 0.409
User Correlation

. . . (positive | (positive (positive
Satisfaction | Coefficient

Satisfaction | Impact

weak) moderate) | moderate)

Sig. 0.000 0.000 0.000
.. . 0.471
Individual |Correlation .
. (positive
Impact | Coefficient
moderate)
Sig. 0.000
— 0.287 0.604
xperience ;
P ) Correlation (positive  |(positive
Sharing Coefficient

weak) moderate)

Sig. 0.001 0.000

and bring meaning to their target audience. This is followed by the considerable
importance should be given to the interactivity element of the digital storytelling
design, which emphasize on user’s involvement into the storyline, users ability to
control the environment as well as the user-friendliness of the application.

These two aspects of Information Quality and Interactivity should be given higher
priority than the overall System Quality in order to generate high user’s satisfaction
towards the digital storytelling. These relationships are clearly delineated in Table 2
where Perceived Information Quality and Interactivity are of moderate correlations to
User Satisfaction as compared to Perceived System Quality with weak correlation.
Better still, all the relationships are with positive values showing that all the three
elements are vital to support an effective digital storytelling to achieve User’s
Satisfaction.

Besides that, Table 2 also signifies the correlation coefficient value between User
Satisfaction and Individual Impact is 0.471 which is also positively moderate
correlated. The positive association between User Satisfaction and Individual Impact
also suggests that User Satisfaction towards the digital storytelling may serve as a
valid factor that encourages the overall personal impact of that application to the users
for instance the ability for users to appreciate and enjoy the application. User’s
individual impact of digital storytelling with panoramic images is also reflected via
user’s memory retain of the story and user’s decision making ability while the
application simultaneously manage to ignite user’s deeper curiosity and inspiration
towards the story.
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Nevertheless, the correlation coefficient value between User Satisfaction and
Experience Sharing is only 0.287 which indicates they are positively correlated but
with weak relationship. The result differs with the value of correlation coefficient
between Individual Impact and Experience Sharing which is 0.604 that are positively
correlated with moderate correlation. As such, it can be inferred that User Satisfaction
does not highly influence the sharing of experience that users obtained compared to
the effect of Individual Impact. The level of overall User Satisfaction towards digital
storytelling with panoramic images may be low but as long as the application has
given adequate Individual Impact to the users, the Experience Sharing could still
bloom in users.

5 Conclusion

This section concludes the paper by describing the specific outcomes of the study and
describes their importance. This research has creatively explored and formally studied
panoramic images especially to assist experience sharing in digital storytelling setting.
The results of this research yields evidence that UTP-PanoView is a proof of concept
that panoramic images could express the experience of a place to the user thus later on
encouraging the users to share that experience. Since the challenge with digital
storytelling today is the determination on the best possible way to tell a story via the
objects that the place or event happen to have, telling a story could be done by putting
forward the objects such as buildings and places into a narrative or storylines. Due to
its wide-view characteristic, panoramic images is a wise choice in order to weave
together objects that tell stories and sharing of experience. This study postulates that
digital storytelling with panoramic images is worth to be experimented in other field
and setting such as a classroom teaching aid, electronic museums and historical
purposes, marketing and promotional arm in tourism setting and the list is endless.

This study is significant to the field as currently the area of digital storytelling is
lacking a systematic approach to determine the effectiveness of such application. As
such, a model for an effective digital storytelling is proposed in the end as the primary
contribution of the study. This model should encourage the examination of System
Quality, Information Quality, Interactivity, User Satisfaction, Individual Impact and
Experience Sharing factors that impact the effectiveness of a digital storytelling.
Researchers, designers, developers or other interested parties of digital storytelling
could then utilize this effectiveness model produced by this study as a benchmark or
preliminary checklist to construct a much better and effectiveness digital storytelling
that meets the user’s need.

This research also notably contributes as another empirical evidence on the
effectiveness study of an Information System especially in the area of digital
storytelling. This study has discussed and modified DeLone and McLean’s Success
Model in which it has greatly inspired and influenced the researcher to develop an
effectiveness model to fill the gaps in the body of knowledge of an Information
System Success Model. In addition, this study also contribute indirectly as an
empirical evidence to the theory set forth [18] on the taxonomy of important elements
to be considered in digital storytelling.
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