ISSN 2078-4775

International Journal of Digital Media Design
Volume 13/ Number 1/ June 2021



2ERRA

"

REABLSENABITZETZAF BT BUERBERAIARHI - ZE T X
RRWX > B BB AERAIARBHX "Merge Cube JEANEEF LR E T T,
ARBEMNSLLIBARLRT  FVERHILM » FRAXBR T E » 35T 5 @b 45
G Joikby3% % o R > Merge Cube £ HBIE TR EA > CEHEREEF D FoIFEHK
B @ Merge Cube EEAE—hpett > LRV UEFA S > MAFRBRAUKE
BEGUELS AL RSB EAMY  REFATOREFEBEEE > AL
H—EEAS X E R N5 a4 2D 2% 3D $E 3D #HE -~ AT REN
IREAE BWMBEF VA AL EAREENH R LR R — Bk B4R 4 A 20 A)
WmB - F_BARXMRRX " EHMACHELERERAENEXLRENLEAR —
o ThgE ) BB 0 AFEERA T Input-Process-Outcome Game Model(IPOGM) » F 15
HERRE—EAEHACHEHER - HRERBE T BT A CHEBRETYE S
REHER  FANZEHK - 2VRE ZERTE R AAMESHBEZRA -
FEZRATXARGHX HMEHLBARBTHH LA LR HRAL Y BBY TR
R, AARELERTEESEBRBARSE "TRANERHAR A EH ) EoxHug ¥
BN 2AMEERBRLEREZIEE AHRERER R ISFRELLE L
BIORANESER D AMES ) Bui ! L2 ERAN P LB EILERN - A B3]
ARZETEN  RAZERC - EwEERNR  REABEBRANEY S 2.2 HBMRREG
RRMEAE LU EREE A M EAREBHZER e 3R ERBAKMERR
H2ERBREARNER > AOREHFEBNLZY - FWBATXHRHX " S48
ZADREEREERD APPRASHBEEMR ) » AR G EMBE —EHH LA RN
% 38 45 47 B JE A £2 X.(Mobile application » APP ) » &ty XEK L& £ A4E A H @kt ey
B8 BHERERERAEERAERASATRTHREAREE -  WATHRERAEART
3D HEHL TR AEABBAES > BAENHEY AR RUS - S G LB TR
Bhie » ZAT THACERERERNRKYY  BRBITHRALZIAL PR KR RE
B UBILARBEERARZRE - Rt FABEATXHALHX "HAERACHEEY
ZEG ) 0 AARUSURS W ERIR > UA BT RE 3 EHRMEK -~ S 38H B4
B -l AEAERME 6 A > BB OBMRAFARAEZESRACEL > X
BAOEHEBFEFBE R E - 84> ARRB 15 B > @NERB T BHENEE
LBE > BEERS BHRXBEITRE - RS T2 ALEDR RATAFHAREE >
A HHRHMEFEENZBEML T LM EEN > FACAFILHRERANERE -

WE &

va. B %,



Foreword by the Chair

This issue is the volume 13 and number 1 of this journal, which contains a total of two original
research papers in English, and three original research papers in Chinese. The first two are papers
in English. (1)“The Application of Augmented Reality using Merge Cube in Glycoscience
Dissemination” : This research aims to combine Merge Cube with biomedical knowledge and
develop an interesting and innovative learning experience for adolescents. All the digital content
will then be integrated into a mobile app in the end. Once the app is opened, users can hold the
Merge Cube in front of their smartphones, and enjoy the digital content, including 2D teaser
animation, RPG dialogues, 3D animation, and 3D games, in Augmented Reality. (2)“The
Computer Role-Playing Game Applied in the Course of Mythology and Literature: The “Shan Hai
Jing” as an Example” : The Input-Process-Outcome Game Model was applied in this study to

essentially produce and develop a computer role-playing game. The results of this study can
provide instructors with a reference that teaching method of computer role-playing games can
effectively improve students' learning motivation, attitude, satisfaction and usefulness. The other
papers are in Chinese. (3)“The Impact of Tabletop Games Implemented in Primary School
Mathematics Curriculum on Learning Motivation and Learning Interest”: This research
investigates the influence of primary school students’ learning motivation and interest while using
tabletop games in teaching the unit of mathematics. It is found that when learning the unit ‘highest
common factor and least common multiple’, the integration of tabletop games into mathematics
course is useful to stimulate the students’ learning motivation and enhance their confidence in
learning. (4) “Development and Satisfaction Study of Multimedia Functional Fitness Mobile
Application”: This research aims to develop a multimedia functional fitness mobile
application(APP) for the elderly, collect the key points of the elderly user interface design through
literature, and complete the functional fitness web application after interviews users and experts to
obtain improvement opinions. By comparing the functions of the normal physical fitness model
database, the elderly can understand where their physical fitness fails and exercise according to the
prescription given by the mobile application to strengthen self-physical deficiencies. (5) “Discuss
on the Evolution of Media Traits for Virtual Character”: This research is to explore the connection
between the feature of virtual characters and the media. Through literature discussion and analysis
of the meaning of role definitions, the relevance of media forms and characteristics, through the
establishment of three eras of virtual character development to summarize 4 traits orientations and
6 types and values, and select images represented from types of characters and 10 media

characteristics to develop a scale. To sum up, there were 15 manuscripts submitted to this issue of

the journal, and 7 papers passed the internal review and entered the double anonymous review
processes, 5 papers were accepted for publication eventually. Thanks to the authors for their
contributions. Special thanks also go to the reviewers for their professional assistances.

Chairman Kuo-Kuang Fang

2021.6.25



| Gwo-Long Lin |

The Application of Augmented Reality using Merge Cube in
Glycoscience Dissemination

Gwo-Long Lin
Department of Digital Media Design, I-Shou University, Taiwan, gllin@isu.edu.tw

ABSTRACT

Biomedical knowledge is often considered difficult for adolescents. However, if we can apply the right tools
effectively in education, it would be easier to help expand adolescents’ scientific knowledge. In recent years, the
application of Merge Cube in Augmented Reality has gradually expanded to science education for adolescents.
Since Merge Cube is regularly used with a single-function app and is rarely story-driven, in our research, we
applied Merge Cube to a multifunctional app and emphasized more on the story elements. With the teaser
animation as the opening, the whole project is story-driven and designed in an integrated AR environment. The
digital content in the project includes five themes, which are 2D interaction, 3D animation, 3D games, the hall
of fame, and website, aiming to create an entertaining and educational innovative field while the adolescents
learn about biomedical knowledge. This research is an interdisciplinary project. The biomedical materials are
provided by The Department of Biological Science and Technology of I-Shou University. From these materials,
we use Merge Cube as the platform and Unity software as an integration tool to produce and design digital
content respectively throughout this large-scale project. All the digital content will then be integrated into a
mobile app in the end. Once the app is opened, users can hold the Merge Cube in front of their smartphones, and
enjoy the digital content. After the project is completed, we conducted four exhibitions respectively in Pingtung,
Chiayi, Kaohsiung, and Penghu in cooperation with the popular science dissemination activities held by the
Ministry of Science and Technology. According to our survey on the participating students in the exhibitions,
over 90 percent of students believed this project helped them understand more about biomedical knowledge and
considered the digital content intriguing. The results indicate that the project have received positive affirmation.

Keywords: Augmented Reality, Merge Cube, 2D teaser animation, 3D animation, 3D game

type of treatment that focuses on the patient as we
gain more understanding of tumor molecules. Once
the biomarker, including Glycoprotein which is

1. Introduction

According to research from Market Analyst

Digi-Capital, Augmented Reality (AR) and Virtual
Reality (VR) startups have continued to break
records in the amount of money fundraised globally
in 2019. Despite the epidemic last year, the effect
seemed to be limited, since the AR/VR market is
predicted to reach over $65 billion in 2024
(InfoTimes, 2020). With the debut of Pokémon Go,
AR games have proved their capability to catch the
attention of the mainstream population (Jang & Liu,
2020). These reports showed that as Reality
Technology has begun to ignite digital
transformations in all industries, and vendors are
sure to grasp this business opportunity. Thus, the
application of AR technology will become more
common in our daily life and is expected to influence
our future greatly.

Reality technology can also be largely used in the
Biomedical industry. In Taiwan, cancer is listed as
the first leading cause of death. Cancer treatment has
gradually transformed into Precision Medicine, a

related to the connections between cells, inside the
patient is identified, the suitable Targeted Drugs will
be chosen as the treatment (Janiaud et al., 2019).
Since the Glycoconjugates of cancer cells tend to
perform abnormally, immunotherapies that directly
affect protein or Glycoprotein Antigen have begun to
receive interest (Yu et al, 2020). One of the
immunotherapies includes vaccines made from
Glycoprotein.  However, related  biomedical
knowledge such as Glycoprotein, Precision Medicine,
Targeted Drug, Genetic Test, etc. isn’t commonly
known to adolescents. As for questions such as what
Glycoprotein is, what the theory behind Precision
Medicine is, whether Targeted Drugs have side
effects, and whether everyone needs to run a Genetic
Test, may not be easy to master if one doesn’t have a
medical  background. = Moreover, biomedical
knowledge is normally considered monotonous and
difficult to understand without an effective teaching
tool. Thus, if the trend of using reality technology
could also be applied in the biomedical field,
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adolescents are more likely to be attracted.

Therefore, in this paper, we will focus on the
application of AR technology in disseminating
Glycoscience, one of the fields in biomedical
knowledge. With interdisciplinary cooperation and a
new kind of AR application, we expect to help
adolescents  understand  difficult  biomedical
knowledge and provide them an innovative and
interesting learning experience.

2. Literature Review

Augmented Reality is a type of interactive
technology that extends digital data, such as sound,
images, videos, etc. to the physical world. This kind
of technology overlaps 3D virtual objects and the
physical world can display unlimited possibilities. A
foreign entrepreneur, Butcher (TNW, 2013), even
predicted that the combination of digital technology
and the physical world will be the main battlefield
for tech companies and that AR will bring
unexpected influences to the world just like what the
internet did in 1995.

To define Augmented Reality, Azuma (1997)
proposed at least three characteristics: (1) Integrates
the virtual and physical world; (2) Be able to achieve
instant interaction; (3) Be able to operate in the 3D
environment. As for its methods, AR technology is
demonstrated with AR display technology and
recognition technology. As a type of visual
amplifying technology, AR is greatly related to
display technologies, which includes head-mounted
technology, non-head-mounted technology,
transparent panel, holography, etc. These types of
technologies can display both real-world and virtual
objects. As the core technology of AR, recognition
technology helps identify real-world objects and then
precisely overlap virtual objects to where the
real-world objects are. Thus, this kind of technology
has been diversely applied in specific marking,
image recognition, feature recognition, and GPS
navigation.

The main components required to build an AR
system include a monitor, tracker (camera), and
design software (recognition technology). In recent
years, these components have greatly evolved in
their efficacies, which relatively led to more
applications of AR. Feiner (2002) introduced
multiple possibilities of AR applications in the future,
some of which have already been commonly seen in
different fields. For example, in the creative and
cultural field, you can use smartphones to play AR
games at historical sites (Ardito et al., 2007), or
experience an amusing guide on Taiwanese temple
culture (Chang et al., 2019); in education training,
AR can be applied to help students explore campus
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and outdoor activities (Liarokapis & Freitas, 2010;
Wang et al., 2011; Mendenhall et al., 2012); other
applications also include digital learning (You &
Neumann, 2010) and music entertainment; in the
medical field, AR can be applied to surgeries (Ha &
Hong, 2016) and anatomy education (Hackett &
Proctor, 2016). With the development of technology,
AR systems in the medical field have established
higher standards than before. The comparison of
patients’ medical data before and during surgeries
relies on accurate AR rendering (Kalia et al., 2019).
Besides improving the accuracy of surgical
procedures, AR systems also helps decrease the
uncertainties of surgical outcomes (Hosseinian et al.,
2019). Thus, compared to common medical methods,
Medical AR systems are also extremely costly.
(Parekh et al., 2020).

In contrast with AR systems used in the medical field,
the AR system and the tools we used in this project
differ greatly in positioning. According to the
requirements of the Ministry of Science and
Technology, the target audience of this project is
students below the first year in high school, and the
project aims to disseminate biomedical knowledge
with AR. Also, according to market surveys, Merge
Cube (Merge Lab, Inc., 2021), the carrier used in this
project, is suitable to be integrated into adolescent
education or entertaining activities due to its pleasant
looks and its resemblance to a magic cube. Its
inexpensive price also makes it perfect for
dissemination in schools. Moreover, Merge Cube can
be applied in the medical field. Uppot et al. (2019)
proposed a way of using Merge Cube in radiological
medicine to help students improve their stereoscopic
observation by rotating the cube with their
smartphones in front of the cube, as shown in Figure
1.

Figure 1. The application of Merge Cube in
radiological medicine (Uppot et al., 2019)



Thus, we will use the Software Development Kit
(SDK) provided by Merge Cube as a base to
organize and develop a large-scale Glycoscience AR
project system which is different from the common
single function Merge Cube without an interesting
background story.

3. Executive Conception

Biomedical is a professional field, which makes it
difficult for adolescents to understand or get
involved in it. Hence, we decided to adopt
cross-disciplinary teamwork in this research. Works
in this project are divided into three parts and are
assigned to three departments respectively. The
Department of Biological Science and Technology of
I-Shou University is responsible for providing
frontier biomedical knowledge and related materials.
They made the final decision to set our project topic
on Glycoscience. Our department, the Department of
Digital Media Design of I-Shou University, is
responsible for planning, designing, and developing
the amusing and innovative popular science resource
module. After the module is finished, The Institute of
Education of National Yang Ming Chiao Tung
University then proceeds to carry out analysis and
evaluation research on their partnered junior and
senior high schools according to this module.

In this paper, we will put our focus on building
resource modules of popular science education. We
will disseminate Glycoscience knowledge with AR
technology, using the basic concepts of popular
science. For instance, Globo H, the mutation of the
monosaccharides on Glycoprotein, is a vital index of
cell canceration, which makes a great impact on our
health, and we expect to use AR technology to help
disseminate the importance of Glycoscience. The
whole implementation includes three main parts, as
explained below:

3.1 Planning Process

First, we include some of the popular science
materials as our dissemination material and use them
as a concept to develop our storyline. With the
assistance of digital media, such as visual images,
reality technology, animation, game, sound effects,
visual effects, etc., even the most monotonous
popular science materials can be transformed from a
regular 2D form into a vivid 3D animation with a
group of wonderful characters. Players can then be
led into the intriguing multimedia world.

The storyline we adopted in the project is about how
the main character fell into the Magical School, and
started an adventure in the human body, leading to a
series of magical trials and levels to complete. As the
story begins to develop, we add biomedical-related
questions to the different levels the character needs
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to pass. Through the interaction between the
character and virtual objects, players will find
themselves immersed in the gaming world, and
begin to get more and more familiar with biomedical
knowledge as they go through the well-designed
levels in our game.

The main points in designing and planning this
research are explained below:

(1) Integrated Merge Cube AR Environment:
Generally, Merge Cube demonstrates a single
function at one time, such as displaying images,
videos, animation, games respectively. In this
project, we combined the digital content and
made them into an integrated AR demonstrating
environment as a response to the project
demands.

(2) Story-driven: Generally, Merge Cube will not be
demonstrated in a story-driven way. However,
to attract attention from adolescents, we
designed a teaser animation as the opening and
connected all the content in the demonstration
with a story.

(3) Amusing experiences during the game: The
interesting virtual characters with lovely looks
in the teaser animation helps stimulate players to
learn more. Following up is the interactive RPG
dialogue with virtual characters, which will
encourage the players to begin the learning
mode and challenge mode in studying
Glycoscience and lead to an intriguing
experience for the players.

(4) The Hall of Fame: The hall of fame in
Glycoscience is aimed to encourage adolescents
to learn from these great scholars and let the
adolescents know how these scientists have a
place in the world due to their outstanding
contributions in Glycoscience research.

3.2 Script Composition

We set up the background of our story by combining
the cultural and creative elements we planned. Lily,
the main character, is a student who enjoys playing
around more than studying. One day, she
accidentally fell asleep in her biology class and got
sent to the Magical School. Once she arrived, she
was told by the Dean of the Magical School that if
she couldn’t complete the task he assigned, she
wouldn’t be able to return to the real world.

Another character in the story is Lily’s friend during
the journey, Carby. Carby is designed according to
Glycoprotein, the key of the communication between
cells (FKC, 2015). The former Dean of Academia
Sinica, Chi-Huey Wong once mentioned (Wong,
2017): Globo H is the special carbohydrate antigen
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on many types of cancer cells, and it is also an
oligosaccharide that includes six monosaccharides. If
a vaccine contains a high concentration of Globo H,
the human body will be stimulated to produce lots of
antibodies, which may lead the immune system to
attack the cancer cells that contain Globo H. Hence,
Globo H can be seen as a powerful tool to fight
against cancer in Glycoscience, and this is also why
we decided to use Globo H as our main concept in
the 3D animation of the Glycoscience knowledge
dissemination.

Glycoprotein is composed of monosaccharide and
protein, and it has four great characteristics (Pang,
2014): (1) Glycoprotein can transfer information
according to its shape and order; (2) it serves as the
main communication channel between cells and
systems; (3) it helps recognize and prevent invading
cells, bacteria, and virus; (4) it notifies the immune
system to destroy invading harmful elements. Thus,
using Glycoprotein as the model, we designed Carby.
Throughout the story, Carby will stick on the surface
layer of cells and help Lily go through her journey
successfully by completing different missions with
her and helping her attack viruses and cancer cells.

3.3 Implementation

To build a cultural and creative visual design, the
structure of the AR Glycoscience system
implementation, shown in Figure 2, mainly contains
2D interaction, 3D animation, 3D game, the hall of
fame, and website. Among them, interactive

education is the core content. The concept and plans
of each part of the system structure are mentioned
below:

3.3.1 2D Interaction

2D Interaction mainly includes teaser animation and
RPG dialogues. We personify the popular science
elements and use 2D design to virtualize the
characters and scenes, resulting in the characters Lily
and Carby, etc. Vivid teaser animation is then used
to introduce the storyline, allowing players to
immerse themselves in the virtual world full of
science knowledge. This kind of demonstration is
much more effective in attracting users’ attention
compared to traditional learning methods.

The RPG dialogues will demonstrate the process of
Lily’s adventure, in which Carby will appear, give
her a hand, and complete the challenge with her.

3.3.2 3D Animation

3D animation is designed as learning mode. Players
are expected to acquire the basic knowledge of
Glycoscience step by step first before they enter
challenge mode in the 3D game, and help Lily return
to the real world. Moreover, we divided the
Glycoscience knowledge into two levels. The
introduction of monosaccharides is shown in the
basic level animation, while the mechanism of
monosaccharides is shown in the advanced level
animation.

Augmented Reality Glycoscience Dissemination

Teaser Animation + RPG Dialogue T Exit

|

Main Menu

I 3D Animation

Learning Mode Challenge Mode

l l l

The Hall of Fame Team Website
) } }
Group List Website Link
Chi-Huey
Wong et al.

i—l—& l
Basic Level Advanced Basic Level
. X Level
Animation ; 3 Game
Animation
————— Il
Advanced
Level Game
}
Main Menu

Figure 2. The structure of the AR Glycoscience System Implementation
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Since the production of 3D animation can be
complicated and we only have limited manpower,
time, and budget, it would be hard work for us to
showcase a Disney or Pixar-level work by the time
the project is due. Therefore, we discussed with our
partner, EpixVR Co., how we can make the best out
of our limited resources, and the solution we came up
with is a 2D and 3D mix display method. With the
combination of Merge Cube and AR applications, we
will use different display methods in the foreground
and background. The smartphone frame (2D
character animation) will be in the foreground, while
Merge Cube (3D animation) will be used in the
background.

3.3.3 3D Game

The 3D game is designed into challenge mode.
Players need to complete the basic game before
entering the advanced game. The basic game is
designed to raise interest in Merge Cube. Players can
shoot at the cancer cells or viruses that carry
abnormal monosaccharides with the telescopic sight
in the game. The advanced game, on the other hand,
is designed to challenge players to complete the
level, and help Lily go back to her school in the real
world. Hence, in the game, we will set up a maze on
the six sides of Merge Cube, imitating the multiple
obstacles that can be on a cell’s surface. Players need
to use all they have learned to overcome the
challenges and answer the questions correctly.

With the challenges and questions, players can not
only immerse themselves in the game but also check
how much they have learned about Glycoscience.

3.3.4 The Hall of Fame

This part is aimed at introducing the outstanding
scholars in Taiwan who have contributed greatly to
Glycoscience research and letting the players learn
about the scholars’ outstanding accomplishments in
this field. Since Chi-Huey Wong Fellow returned to
Taiwan, Glycoscience research has begun to attract
more and more scholars both domestically and
abroad in Taiwan. To date, Taiwan has grown to
loom large in the Biological Technology
Glycoscience field globally. Although there are lots
of outstanding scholars in this field, due to the
limited space to present data in this project, we are
advised by Professor Chih-Hui Yang from The
Department of Biological Science and Technology of
I-Shou University to list Chi-Huey Wong, Fu-Tong
Liu, Alice Lin-Tsing Yu, John Yu, Wen-Lian Hsu,
these five scholars in our project, and let the players
learn more about their contributions.

3.3.5 Website
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To display our work on the web and increase our
exposure, a website for AR application in
Glycoscience dissemination is built with free website
design software.

4. Results

Tim Brown, the master of Design Thinking, once
mentioned that the final key element of design
thinking is developing a script and telling a good
story (Brown, 2009). To make Glycoscience
knowledge easier to digest for adolescents, we
followed this concept and designed a story. The story
is set at a Magical School as the main characters go
through a series of adventures during their time in the
Magical School. The project follows the
implementation concept we came up with, using AR
Merge Cube as the integrated display platform and
Unity software as the tool to build into an Android
app. The final app is demonstrated with the
smartphone, as shown below:

Carbahydrate

Figure 3. The cover photo of AR Application
in Glvcoscience Dissemination
After the start button is pressed, a trailer animation

and RPG dialogue will be shown, and then proceeds
to the main menu, as below:

TESR
UIEY He B
#R R
v @ B

0l I%} fﬁ

Figure 4. The main menu of AR Application in
Glycoscience Dissemination

In the main menu, players can enter the main area,
and the related results are summarized below:

4.1 2D Interaction
4.1.1 Character Design

Characters include Lily, Carby (The incarnation of
Glycoscience), the Dean, Associate Dean, etc.
Among them, Lily and the Dean both have a suit of
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clothes from the Magical School and one from the
real world. Besides, each character has their
exclusive facial expression pack for RPG dialogues.
The appearance of Lily and the Dean is shown in
Figure 5.

4.1.2 Teaser Animation

After the design of the characters and the background
settings are completed, the 2D storyboard of the
teaser animation is planned based on the original
storyline. The trailer reveals how Lily fell asleep in
her biology class and started her journey in the
Magical School. Moreover, background music is
added to make the teaser more dramatic and
intriguing. The captured image from the teaser is
shown in Figure 6.

4.1.3 RPG Dialogue

RPG Interactive Dialogues is a 2D word game,
which illustrates the dialogues between Lily, the
Dean, and Carby after Lily came to the Magical
School. The dialogues inform that Lily has to
complete her study on Glycoscience knowledge to

Lily

get back to her school. The interactive and amusing
dialogues between the lovely characters aim to
trigger the interests of the players. The captured
image of the RPG Interactive Dialogues is shown in
Figure 7.

4.2 3D Animation

After choosing the learning mode in the main menu,
players enter 3D animation, where the Merge Cube
scene merges with the storyline. At this point, players
can place their smartphones in front of Merge Cube
to view the blood vessel scene. Descriptions of the
3D art design, basic animation, and advanced
animation are summarized below:

4.2.1 3D Art Design

Objects and characters including Lily, Carby, Dean
of the Magical School, red blood cells, virus, bacteria,
and cancer cells, etc., will go through 3D modeling
according to the planned animation and game. The
3D modeling of Lily and Carby are shown as Figure
8 and Figure 9.

Dean

Figure S. The appearance of Lily and the Dean

Figure 7. The captured image of RPG interactive dialogues
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Figure 8. 3D modeling of Lily

Figure 9. 3D modeling of Carby

4.2.2 Basic Level Animation

The basic level animation illustrates how Lily fell
into a 3D blood vessel, and a cancer cell attempted to
swallow her. At this moment, the Dean and Carby
appeared just in time to save her. A dialogue will then
pop up to explain about Globo H, a kind of
carbohydrate attached to the cancer cell, and tell Lily
to be careful with its attack. After talking to the Dean
and Carby, Lily was still confused, so the Dean
explained the basic knowledge of Glycoscience to
her. The captured image of the basic level animation
is as shown below:

%Azmg-u\; ]

Figure 10. The captured image of the basic
level animation

4.2.3 Advanced Level Animation

The advanced level animation explains what to do
when cancer cells are found in blood vessels. In the
animation, the Dean will explain to the players how
the Polysaccharide mechanism is used to pass on
information about the cancer cells, or else the cancer
cells are likely to spread throughout the body. Then,
players can use what Former Dean of Academia
Sinica, Chi-Huey Wong, has proposed, the One-Pot
Synthesis, to compose Artificial Oligosaccharides,
refine Globo H antibodies, and make it into a cancer
vaccine to stop the cancer cells from growing. The
captured image of the advanced animation is as
shown below:
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Figure 11. The captured image of the advanced
level animation

4.3 3D Games
4.3.1 Basic Level Game

After choosing the challenge mode in the main menu,
players enter 3D game. The basic level game is
designed as a shooting game, in which players can
become Carby to attack the virus and the cancer cells
in human blood (Figure 12). The players will hold
their smartphones in front of the Merge Cube to start
the AR shooting game. With this interactive game,
players would likely find learning much more
amusing.

Figure 12. The captured image of the basic level
game

4.3.2 Advanced Level Game

The advanced level game is designed as a puzzle
game, in which players can spin the Merge Cube
around to pass through different stages in the game.
While the players are going through the stages, once
the rolling ball on Merge Cube touches an obstacle, a
Glycoscience-related question will pop up for the
players to answer so they can continue the game. If
the players answer the question correctly, they can
continue on their stage and complete the game. If not,
one point will be deducted from the health point.
When a total of three points are deducted from the
health point, the game will end, and they will have to
restart. The image of the game is as shown below:

Figure 13. The captured image of the advanced level
game
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4.4 The Hall of Fame

The Hall of Fame will include the scholars’ names,
education,  experience,  contributions, = major
achievements, and awards, etc. The Former Dean of
Academia Sinica, Chi-Huey Wong has helped
humans discover new medicine (Pang, 2014), such as
cancer, flu, and drug-resistant bacteria, with his
research in Glycoscience. His great contributions
won him the Wolf Prize in 2014, which brought great
glory to Taiwan. What’s more, he refused his
well-paid job in the United States just to come back
to Taiwan to promote the research atmosphere in
Glycoscience, which resulted in Taiwan’s leading
place in Glycoscience research globally. Hence, he is
listed on the top of the Hall of Fame. The results are
demonstrated with the smartphone, as below:
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Figure 14. Chih-Huey Wong Fellow in the Hall
of Fame

4.5 Website Link

To prevent the trouble of buying links and renting a
computer server, we chose to use the free website
design software, Wix, to build our website and the
navigation bar which includes Home, About,
Character, Story, Gallery, and Team. The result of our
project will all be presented on this web page, and
users can interact with our website via the link in the
main menu shown in Figure 15.

4.6 Exhibition

The result of the AR Application in Glycoscience
Dissemination project is displayed in four exhibitions
around Taiwan due to our cooperation with the
Department of International Cooperation and Science
Education of the Ministry of Science and Technology.
The exhibitions are held in four places respectively,
including Pingtung University of Science and
Technology, Gangping Elementary School in Chiayi
City, Kaohsiung National Science and Technology
Museum, and National Penghu University of Science
and Technology. During the exhibition, we separated
our booth into a display area and an experience area.
The former is mainly for displaying our project
results with posters, boards, and videos (Lin, 2021)
for the visiting students to understand the results of
extension education. The latter is used to let the
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students experience the digital content we designed.
We provide a QR Code for them to scan and
download the AR Application of the Glycoscience
Dissemination App. Then we will provide Merge
Cube for the students to try the app. Photos of the
display area in the exhibition are shown in Figure 16
and Figure 17. Besides, we also held a contest for
students after we finished the Glycoscience
dissemination in the experience area (Figure 18).
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Figure 15. The captured image from the
mobile website

Figure 16. Using the final video to explain our
project and the results



Figure 17. Students from our department
demonstrated AR to the guests with their
smartphones put in front of Merge Cube

Figure 18. Students from Pintung National
Chaochou Senior High School experiencing
the DIY session and the contest

5. Discussion

After one year of constant efforts and going through
the planning, designing, producing, executing, and
integrating, this project is displayed in the exhibition
held by the Minister of Science and Technology as
planned and has now been handed over to the Yang
Ming Chiao Tung Team to run analysis and
evaluations on their junior and senior high school

Table 1. Expert List

| Gwo-Long Lin |

partners. Regarding the current execution results,
some suggestions and reviews are listed below:

O

()

(€)

In general, the lovely-looking virtual characters,
the interesting story displayed in the teaser
animation, and the RPG dialogue have
successfully stimulated the adolescents’ interests.
As for the 3D animation, the learning mode
helped the adolescents understand Glycoscience
knowledge, while the challenge mode helped
them review their study. Moreover, the Hall of
Fame also made the adolescents realize that
Taiwan has lots of outstanding scientists in the
biomedical field.

We found that the visual effects of the 3D
animation didn’t receive much feedback in the
exhibition, since what the students expects is
closer to the normal commercial 3D animation.
Also, 3D animation production is much more
time-consuming than expected and might cause
a delay in projects. Hence, we concluded to use
2D animation to substitute this part in the future.

In the process of developing the AR application,
we organized a panel of six experts, including
one international glycoprotein expert, two
domestic biotechnology experts, two science
education researchers, and one information
technology expert, as shown in Table 1, to
evaluate whether it met the correctness and
clarity of the glycoprotein concepts, the
convenience of interface control, and the
applicability of 2D or 3D animated presentations.
The consultation aimed to meet students'
learning needs held once per month. We
collected the panel experts' suggestions and
revised some flaws about the learning content
and the ways of the animated presentations until
they approved the revised AR application.

Scholar Organization Age  Profession
. Biochemistry, Organic  Chemistry,  Syntheti
Chi-Huey Wong Academia Sinica 73 1oc Aemlstry reame emistry ynthetie
Chemistry
Chih-Hui Yang I-Shou University 44 Biotechnology, Pharmacodynamics, Biomaterials
. L Biotechnology, Biomedical Engineering, Controlled
Keng-Shiang Huang I-Shou University 45 totecinclogy, Liomedical Tngieeting, Lontrolle
Drug Release
Sheng-Chang Chen NaFional Yang Ming 45 Sciencc.: Educ.ation, Asses§ment in  Science
Chiao Tung University Education, Curriculum Evaluation
Yu-Lun Wu NaFional Yang Ming 39 Scienc§ Educ.altion, Asses§ment in  Science
Chiao Tung University Education, Curriculum Evaluation
. N Digital G Design, A ted Reality, C t
Gwo-Long Lin I-Shou University 64 A e i A A

Vision
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(4) Visiting students were asked to answer a
glycoprotein concept test and a learning attitude
questionnaire (Appendix 1, 2) during the 12 days
of our exhibition, which is from July 9%, 2019 to
August 22", 2019. According to the evaluation
and analysis of the Yang Ming Chiao Tung Team,
among the 289 valid questionnaires we retrieve,
92.8% of students made significant progress
from the pre-test to post-test about glycoprotein
concepts with the aspect of learning outcome.
The results revealed that 90% of students
assumed that the AR application facilitates their
learning with glycoprotein concepts, and 93.2%
of students thought that the digital content in the
project is intriguing. In addition, 89.6% of
students assumed that the AR application is easy
to control and better user interface. In conclusion,
most of the students held positive feedback on
the exhibition in the learning attitude
questionnaire.

(5) Merge Cube is a great fit for adolescents. It has
been greatly promoted abroad (University of
Wisconsin Whitewater, 2021; Ulloa, 2020) and it
is even suggested to be used by children at a
young age (Madanipour & Cohrssen, 2020).
However, Merge Cube isn’t as popular
domestically. Hence, with this research, we
would like to call for more domestic high school
teachers to join and integrate Merge Cube into
their classes. It is recommended for them to
begin with a single function app and start to
develop different kinds of science education
materials with Merge Cube. Also, the
inexpensive price of Merge Cube and the
popularity of smartphones in adolescents makes
it feasible to popularize this method in high
schools. This allows the adolescents to learn in
an AR environment easily and gradually develop
interests in science.

6. Conclusion

This research is the result of the cooperation between
two colleges and three departments. With the great
support of EpixVR Co., we can demonstrate this
large-scale integration project and hold an exhibition
tour with the Ministry of Science and Technology in
Pingtung, Kaohsiung, Chiayi, Penghu areas, hoping
to increase the public's interests and knowledge in
the Biomedical field.

Moreover, this project is the first to apply Merge
Cube in a multi-functional app, in which we
integrated five topics, including 2D interaction, 3D
animation, 3D game, the hall of fame, and website.
Normally, Merge Cube is only used with a
single-function app. Also, Merge Cube is rarely
story-driven, but in our project, we designed the
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teaser animation and the digital content according to
a story in an integrated AR environment, providing
users an intriguing experience. Hence, what we did in
this project is innovative and challenging, and it
certainly helped with the progress of Biomedical
education in Taiwan. We expect this kind of method
can not only be applied in education for adolescents
but also become more popularized in the future,
allowing more people who are not familiar with the
biomedical field to learn science and technology
easily.
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Appendix 1. Glycoscience Popular Science Dissemination Activity Questionnaire

Greetings to all participants,

Our research team would like to learn more about your thoughts about our popular science activity, and we
will use these advices as a reference for organizing future activities. Please be rest assured that all the
answers you provide in this questionnaire will remain confidential. Thank you for your help and cooperation.
Have a nice day!

The Frontier Technology Project Team

€ Basic information :
% Gender: o0 Male o Female
X Age: years old
% Education level: 0 Junior High School o Senior High School o University or Junior College
O Master’s Program 0 Doctoral Program o Others
X Have you ever attended a popular science dissemination activity? o Yes o No
If yes, how many times have you attended in the past three years? times

€ Instructions :
Please read through the questions carefully and check the boxes that match your thought.

St.rongly Disagree Agree S
disagree agree
1. TIhave alot of fun in these science activities. ol 02 o3 o4
2. 1 1.m.d§rstand the knowledge applied in the science a1 - 03 04
activities.
3. A Do-it-Yourself science activity is interesting. ol 02 o3 o4
4. These science activities often amaze and excite me. ol 02 o3 o4
3. t]oining . these .sciem.:e activities helps enhance my a1 o0 03 04
interest in learning science.
6. If a mmlle}r science activity will be held in the future, I ol o 03 04
will definitely participate.
7. These science activities help me learn a lot of ol m 03 04
knowledge.
8. 1 w.01.11.d like my friend and family to join these science ol o 03 04
activities.
9. Thave seen one of the science activities before. ol o2 o3 o4
10. There is something I do not understand in the science o1 m 03 04

activity and [ want to figure it out.

Y€ Any opinions or thoughts for us? (If you have any opinion or thoughts regarding this activity, please share it
with us.)

12 International Journal of Digital Media Design
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Appendix 2: Glycoscience Popular Science Execution Questionnaire

S Instructions : Please read through the questions carefully and write down the correct answers.

1.

10.

What is Glycoprotein?
A. A integration of protein and carbohydrate
B. A integration of lipid and carbohydrate

What is the function of Glycoprotein?

A. Sending messages and being the channel of communication

B. Identifying the invading cells, germs and viruses

C. Alerting the immune system to destroy the invading harmful substances
D. All of the above

Oligosaccharide is usually aggregated by how many monosaccharides?
A. 3 to 10 monosaccharides

B. 1 to 2 monosaccharides

C. 11 to 15 monosaccharide

Which of the technology below is developed from monosaccharides in order to track the changes in
cancer cells?

A. Glycoprobe

B. Antibody

C. Glycoarray

Where is the glycoprotein placed at?
A. Mostly inside cells

B. Between cells

C. Mostly on the surface of cells

Which of the below is indicated as the oligosaccharide appeared on the surface of multiple cancer
cells?

A. Globo A

B. Globo H

C.Globo Y

What can you observe from the mutations of carbohydrates on Glycolipid and Glycoprotein?
A. Whether the cell is under normal situation

B. It is the indicator of cell canceration

C. All of the above

When Taiwanese scientist Wong Chi-Huey is awarded the Wolf Prize in Chemistry, he mentioned his
two contributions. Which of the below isn’t what he mentioned?

A. Enzymatic Synthesis

B. One-pot Synthesis

C. Precise Synthesis

After carbohydrate and lipid integrates, which of the below is formed?
A. Glycolipid

B. Glycoprotein

C. Ricin

Which category of carbohydrate is starch in?
A. Monosaccharide
B. Disaccharide
C. Polysaccharide
You have completed the questionnaire, please check to see if you have missed any questions.
Thank you for your cooperation!

IJDMD/Vol.13/No.1/2021 13



| Chun-Hsiung Huang |

The Computer Role-Playing Game Applied in the
Course of Mythology and Literature: The “Shan Hai
Jing” as an Example

Chun-Hsiung Huang

Department of Digital Content Design, Ling Tung University, Taichung, Taiwan, huangch@teamail.ltu.edu.tw

ABSTRACT

The Input-Process-Outcome Game Model was applied in this study to essentially produce and develop
a computer role-playing game. Through one-group pretest-posttest design,108 freshmen are conducted
in experimental teaching to explore the study in the course of mythology and literature. The results of
the study show that after teaching mythology and literature through computer role-playing games,
students' learning motivation, attitude, satisfaction and usefulness have all improved significantly. The
results of this study can provide instructors with a reference that teaching method of computer
role-playing games can effectively improve students' learning motivation, attitude, satisfaction and
usefulness. Such teaching methods can greatly increase the chances of teaching success.

Keywords: Mythology, Shan Hai Jing, Computer Role-Playing Game, Digital Game-Based Learning

1. Introduction

There are all kinds of fantasies and legends of
myths in both western and eastern culture. The
Shan Hai Jing (or The Classic of Mountains and
Seas), a great Chinese mythology literature,
contains many pictures and text descriptions of
characters which mostly are strange animals
with human faces, or the images of the

combination of human heads with animal bodies.

There are many strange creatures that combine
beasts with monsters. The various beasts
described in the Shan Hai Jing carry rich and
profound stories. The description of the images
for different beasts in various forms is more than
enough to make the beasts in the mythical
literature of the Shan Hai Jing become the
source of the idea of character design in games
and animations nowadays.

For the development of information technology
and the popularization of person-al computers,
applications, the computer role-playing games
become a popular entertainment. They are not
confined to the only feature of entertainment and
can also be applied in education and learning
(Prager, 2019). The game-based learning
combined game situations and learning
objectives are more attractive to today’s learners
(Wang, 2020). The learners would try to deal
with real-life problems with learned knowledge
in a simulated game. The game-based learning is
to simulate real life situations and to guide
learners to apply the knowledge imparted in the
game. Relatively, the learners feel it is easier to
sense the fulfillment in the game world than in
the real world (Daniau, 2016).
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Based on the situated teaching theory,
knowledge should not be isolated from its own
context. The computer role-playing games can
use various path designs to con-struct a complex
plot and a logical story line. Through the
exploration, users can look for information and
try to complete the tasks given in the game.
Through exploration, clues collecting, thinking,
problem solving and game playing, a learner’s
motivation can be stimulated and reinforced,
which can also be a way of Digital Game-Based
Learning (Acquah & Katz, 2020). Whether in
school learning or workplace training, learners
generally believe that the traditional way of
learning is very boring. Through the game-based
learning, it brings more pleasant and stimulating
in the learning process which not only enhances
motivation, but also improves learning
effectiveness (Perini et al., 2018; Kao, 2020).

Despite obstacles of reality, the bizarre beasts in
the Shan Hai Jing mythology literature are full
of creativity and imagination. They are the
objects and models for many researches on the
design of creative characters in the Shan Hai
Jing. The learning method allows learners to
empathize and control with the roles. With the
development of the plot, one can enhance the
ability as a character and interact with other
non-player characters in the game. This study
tries to implement a computer role-playing game.
After the game design is completed, the four
dimensions of “learning motivation”, “learning
attitude”, “learning satisfaction” and
“usefulness” are used to verify so that it mainly
discusses the application of computer
role-playing games in myth and study in
literature courses.
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2. Reviewed Literature

2.1 Mythology and Literature

Myth is a traditional story, especially one
concerning the early stage of human evolution.
The image of myth is fixed in history throughout
the cultural accumulation. Myth is also the
establishment of literature. It has a certain level
of geographical and regional nature. Different
civilizations or peoples have their own myths.
There are many pictures and text descriptions of
characters and foreign animals in the myth,
which crosses the boundaries of different
peoples and cultures and has certain
commonality. In other words, myth is the
thought and behavior passed down from
generation to generation in human heritage.

The Shan Hai Jing is known as the most
attractive ancient mythical storybook in the
Chinese culture. It is generally believed that the
written time is about the last year of the Spring
and Autumn and Warring States by different
periods and authors. A enduring accumulation of
collective achievements, which records a lot of
information on civilizations, folk customs, and
properties, especially including many folk-lore
monsters, weird ogres, and bizarre animals. In
the Shan Hai Jing description of people or
animals, in order to feature the imagination of
the described body design and increase or
decrease the methods of mythology, some
human gods, beasts and birds have lower body
part (with thighs and legs). It is not necessary to
define facial features and arms: some gods are
mixtures of humans and animals, and some
aliens increase or decrease the form of limbs and
facial features. These features seem to
emphasize the aliens (Lu, 2013).

The description of the figures in the Shan Hai
Jing can be discussed with two aspects: one is
the bodies mixed with human beings and
animals, or animals with animals, and the other
is the unisex figures (Hsu, 2008). From the three
life continuation strategies of the Shan Hai Jing
mythology literature (Zhao & Sun, 2017), the
first is the living transformation myth which is
generally showing the combination of human
being and beast or the beast and beast. The
second is the resurrection myth which is the
resurrection of the living body after death. And
the third is the death transformation myth which
is the existence of the living body transformed
into another living body after death. These
descriptions of the Shan Hai Jing form may have
been due to human being's desire of having
stronger power or a continuous life with body
fusion. Or it might have been formed by the
influence of totem worship.

2.2 Digital
(DGBL)

The digital game-based learning integrates the
learning content into games. With the fun and
interactive characteristics of the game, it can
attract learners to put them-selves in the game
environment and learn the content in order to
enhance the motivation and effectiveness
(Hwang et al., 2017). The learners play as the
protagonist players in a simulated situation to
pursue an interesting or meaningful goal which
maybe to accumulate points, defeat enemies, or
find treasures, etc. In this way, they learn
through the game rules. In turn, the giving and
absorbing of knowledge encourage learners to
obtain potential learning (Liang et al., 2006).
The digital game-based learning mode can make
learning full of fun and satisfaction through
digital games. Students can also independently
control the progress and choose learning content.
There are also reward mechanisms and
problem-solving situations to enhance learning
motivation. Students can also interact and learn
from each other through peer interaction. This
learning mode encourages students to cooperate
more. With the rich learning environment in the
game, it enhances learning motivation thereby
(Anyaegbu et al., 2012).

Game-Based Learning

Inquiry-based learning integrates teaching
strategies into the game environment and
provides challenges in the game tasks. It can
also arrange to elevate significant inquiry
activities which can effectively improve
learners' learning effectiveness, motivation, flow
experience, learning satisfaction (Hwang et al.,
2015). The exploratory way of learning is an
effective teaching strategy which provides
students with the opportunity to explore in the
game environment with tasks and challenges.
Playing games also offers many opportunities of
practice to advance knowledge growth. It is a
critical factor in the DGBL to improve memory
(Péladeau et al., 2003). Operating repeatedly in
game playing implies the meaning of learning
and thus to access the knowledge or skills from
constant practice and systematic learning
experience.

Through digital game-based learning, it can help
learners to observe knowledge in a more relaxed
and fun way through playing to reduce
frustration and enhance motivation as well as
willingness in order to continue learning. The
story situation is an important factor to attract
learners in the game process. How to assist the
digital game designer to analyze, Garris et al.
(2002) proposed an Input-Process-Outcome
Game Model. First of all, the game is designed
from the combination of teaching content and
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game characteristics so that the learner enters a
good game cycle in the learning process, and
then the longer the learner invests in the game to
achieve the task and continuously challenges the
game learning goal, the system will interact with
learners and give the feedback. Such continuous
playing can keep fun and enjoyment to the
learners and lead to change the behavior. Finally,
learners can get the results of learning through
the DGBL system.

2.3 Learning Effectiveness

Learning is a process that promotes behavior
change through activities, and learning
effectiveness means to the change of learners
after the end of the teaching process (Leidner &
Jarvenpaa, 1995). Bloom (1956) proposed that
the three domains: cognitive, affective, and skill,
can represent the results of students' learning
effectiveness. In the field of educational
psychology, the concept of learning
effectiveness is different. And there are different
conceptual definitions of learning with different
theoretical viewpoints. Some scholars pay
attention to the difference between learners'
performance with before and after teaching
(Cates et al., 2003). Some scholars focus on
comparing the effectiveness difference between
the experimental group and the control group

(Diakidoy & Kendeou, 2001; White et al., 2013).

Some scholars care about the efficiency of
problem solving (Hoffman & Spatariu, 2008;
Hoffman & Schraw, 2009). And some scholars
care about the effectiveness of learners in digital
learning (Sahasrabudhe & Kanungo, 2014; Xu et
al., 2014).

In addition to the teaching attitude, strategies,
design, and methods of a successful teaching
activity, the personality qualities of students are
also important factors that will affect the
effectiveness of learning in teaching activities.
Learners with different personality will have
different learning styles, and different learning
styles will lead to different learning results
(Busatoa et al., 1998). In addition, in the study
of the relationship between personality qualities,
such as learning style, and academic
achievement, are also found that there is an
impact on personality qualities and learning
style on learners’ academic performance. The
rigorous  self-discipline and affinity in
personality qualities are positively related to
learning style. The neuroticism is negatively
related to learning style. Among them, rigorous
self-discipline and learning style are the most
relevant, and rigorous self-discipline is the key
of representing effectiveness. And the negative
correlation between neuroticism and learning
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style shows that students' anxiety and the
apprehension make them distracted in the
learning process. In this way, they cannot
organize useful information to learn which will
affect their performance further on (Komarraju
etal., 2011).

Different theoretical viewpoints consider that
students learning effectiveness should be
measured by various indicators. From a
constructivist point of view, the formation of
student knowledge is a dynamic process which
is the learners’ under-standing of facts,
processes, and concepts in constructive activities
(Bagley & Hunter, 1992). Learners do not
passively accept knowledge, but actively build
their own knowledge system in the process of
participating in learning (Pintrich, 2000). For
teaching activities, motivation is also one of the
important indicators that can predict individual
learning achievements. And learning motivation
is a key as well to indicator of learning
performance (Diseth & Martinsen, 2003).
There-fore, in teaching activities, instructors,
teaching materials, and learners are able to
affect the learning effectiveness factor.

2.4 Research dimension

Motivation is an abstract concept, which is the
internal driving force that causes the individual
to persevere and move towards a certain goal
(Moos & Marroquin, 2010). Learning
motivation helps students to continue learning
with confidence in the learning process (Glynn
et al., 2005). Learning motivation is an
indispensable internal driving force in the
learning process of students, and it allows
students to persevere in learning toward their
goals. Design multiple intelligence learning
activities, student-centered learning situations,
so that students can be responsible for their own
learning. This kind of teaching and self-efficacy
using multiple intelligences may have an impact
on the willingness to learn (Gardner, 2011).

Attitude is different from motivation. Attitude is
a set of beliefs, and motivation is the reason for
doing something (Oroujlou & Vahedi, 2011).
Learning attitude is not an inherent personality
trait, it is a behavioral tendency in the state of
learning. From the perspective of learning,
changes in learning attitudes will affect students'
learning status. The learning attitude has a
directional function, and the positive attitude of
students has a positive impact on learning
performance  (Bosworth, 1994).  Positive
learning attitudes have a significant positive
relationship to language and science learning
achievements (Parker & Gerger, 2000; Masgoret
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& Gardner, 2003). In digital game-based
learning, it is also found that learning attitude
and learning performance are positively
correlated (Lowrie & Jorgensen, 2011).

Satisfaction is a kind of psychological feeling.
Satisfaction will continuously affect students'
learning experience. When learners meet or
exceed expectations in learning, they will have a
sense of satisfaction (Martin, 1988). If there is a
good status of interaction among learners,
teachers and learning contents, this kind of
teaching method will positively affect learning
satisfaction. Higher learning satisfaction will
also affect their learning motivation and learning
effectiveness (Lovecchio et al.,, 2015). In the
study of flipped classroom learning, it is also
found that self-efficacy will affect learning
activities through learning satisfaction. Learning
satisfaction is conducive to enhancing students'
confidence in learning and improving the effect
of learning (Chou, 2018).

Usefulness and ease of use are important
dimensions in the acceptance model of
technology (Davis, 1989). Usefulness refers to
the degree to which a person believes that using
a particular system can improve their job
performance. When users perceive the more
useful a certain technology is, the more positive
they will be towards the system using that
technology. The ease of use refers to the degree
of awareness that a person thinks that a
particular system is easy to use or not. When
users think that a certain technology is easier to
use, they will also have a more positive attitude
towards the system that uses that technology.

3. Methodology

In the actual production and development stage
of this research, the Input-Process-Outcome
Game Model (Garris et al., 2002) was used to
develop a computer role-playing game.
Moreover, it probes the study and research on
the mythology literature course through
experimental design.

3.1 Game System Design

The Input-Process-Outcome Game Model is
mainly divided into three parts, as shown in
Figure 1.

Input: To point out that game-based learning
including the teaching content and game
characteristics.

Process: To initiate a learning cycle in the game,
so that learners can find it stimulating and
continue to complete tasks in this learning cycle.

Outcome: In the end, participates in this cyclic
learning activity can achieve the training goals
and specific learning results.

INPUT PROCESS OUTCOME
Game Cycle
Instructional ,z:a Jud:eﬁrants
Content Debriefing .
Learning
QOutcomes

Game =3 R

Characteristics

Figure 1. Input-Process-Outcome Game Model

Instructional Content: The world view of this
game learning system is set in the Shan Hai Jing
mythological literature. The learners control the
characters to take risks and solve puzzles in the
game. Under the rich and rational storyline,
through the dialogue of non-player character,
they can explore and collect data. They survive
in the virtual game world as the characters’
identities. The interface design in the game is
shown in Figure 2, the Walking Mode in the
game is shown in Figure 3, the dialogue mode in
the game is shown in Figure 4, and the fighting
mode in the game is shown in Figure 5.

Figure 3. Game Walking Mode
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Figure 5. Game Fighting Mode

Game Characteristics: With the use of features
such as fantasy, rules and goals, sensory stimuli,
challenge, mystery and control in the game, it
can improve learning motivation and obtain

more learning content.

Game Cycle: Learners can be entertained in the
game cycle, solve problems by exploring the
environment, collect information, and think
strategies to achieve a higher degree of

participation in learning activities.

Learning Outcomes: Through the process of
the
knowledge of the Shan Hai Jing mythology and

playing games, learners can absorb

literature.

3.2 Experimental Design

This research makes the understanding the
learning research of game production results on
mythology and literature, with respectively four
dimensions to verify: “learning motivation”,
“learning attitude”, “learning satisfaction” and

“usefulness”.

The hypotheses of this study are as follows:

Hypothesis 1: The computer role-playing games
are integrated into teaching has an impact on

students' learning motivation.

Hypothesis 2: The computer role-playing games
are integrated into teaching has an impact on

students' learning attitude.

Hypothesis 3: The computer role-playing games
are integrated into teaching has an impact on

students' learning satisfaction.
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Hypothesis 4: The computer role-playing games
are integrated into teaching has an impact on
usefulness.

The Likert's 5-point scale is used in this research,
as well as the “learning motivation scale” and
“usefulness scale” which are modified by
Hwang et al. (2013). The “learning attitude
scales” is modified by Pierce et al. (2007).
Questions on the “learning satisfaction scale”
were modified by Sun et al. (2008). The subjects
of this study are 108 freshmen, including 33
males and 75 females, with the “One-Group
Pretest-Posttest ~ Design”.  The  pre-test
questionnaire was issued once before the test.
Next, the subjects play the computer
role-playing games for 80 minutes and then
issue the post-test questionnaire. The two
questionnaires are compared with the
differences between them.

3.3 Data Collection

This research is to comprehend the learning
research of game production results on
mythology, in “learning motivation”, “learning
attitude”, “learning satisfaction” and
“usefulness” under the four dimensions. The
pre-test questionnaire survey is mainly to
understand the psychological feelings of
students in the way of teaching courses in
traditional classrooms. The questionnaire items
are shown in Appendix Table 1 to Table 3. The
post-test questionnaire survey is to understand
the psychological feelings of students after the
computer role-playing game is integrated into
the teaching. The questionnaire items are shown
in Appendix Table 4 to Table 6. A pre-test was
conducted for the freshmen of the Department of
Digital Content Design in Ling Tung University,
and a total of 108 valid questionnaires were
collected. After the implementation of this
computer role-playing game teaching mode, a
post-test questionnaire was conducted with108
copies, including 33 males and 75 females. The
SPSS 22.0 computer statistical analysis software
is used in this research.

4. Research Results

4.1 Reliability Analysis

According to Guielford (1973), a Cronbach's a
value greater than 0.7 indicates a high degree of
confidence; In this study, 108 questionnaires
were distributed, and 108 valid questionnaires
were recovered, with an effective recovery rate
of 100%. Cronbach's o values of the four
components, such as learning motivation,
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learning attitude, learning satisfaction and
usefulness, are higher than 0.8 (between
0.902-0.979, refer to Table 1). It indicates that
the reliability of this study questionnaire is
within the range of acceptable reliability and has
good internal consistency.

Table 1. Reliability Analysis Table of Pre-Test
and Post-Test

Table 2. The KMO and Bartlett Spherical Test

Dimensions KMO Value
(Pre-Test / Post-Test)
pOANE | g65wess 0,828 %4
Leaming 0.886%** / 0,881 #**
goaming | 0.002%x% /0.894+*
Usefulness 0.934%%* / () 98 ***

*p <.05; **p <.01; ***p <.001

Table 3. Factor loading of Question items

Pre-Test Post-Test
(Number of | (Number of
Dimensions | Questions / | Questions /
Cronbach's | Cronbach's
a value) a value)
Learning
Motivation 7/0.910 7/0.929
Learning
Attitude 57/0.902 5/0.914
Learning
Satisfaction 6/0.935 6/0.946
Usefulness 6/0.970 6/0.958
Overall
Reliability 24/0.979 24/0.979

4.2 Validity Analysis

In the wvalidity part, the issuance pre- and
after-questionnaires are supervised by three
relevant experts with experience in designing
questionnaires in order to complete the
questionnaire design, so that the questionnaires
have certain content validity. In addition,
through the KMO Spherical Test, it is tested
whether each of them is an independent factor.
The KMO measure of sampling adequacy is
commonly used metrics above 0.9 indicate that
it is very suitable; 0.8 indicates that it is suitable;
0.7 indicates that it is generally suitable; 0.6
indicates that it is not suitable; 0.5 or less
indicates that it is extremely unsuitable. The
KMO value is between 0 and 1. The closer the
value is to 1, the higher the correlation of the
variable is, which is more suitable for factor
analysis. The closer the value is to 0, the lower
the correlation of the variable is which is less
suitable for factor analysis. The overall test
results of this study are summarized in the
following Table 2. The factor loading of each
question item in the dimension is shown in Table
3. The explained variation of each dimension is
shown in Table 4.

Question Factor Loading
items (Pre-Test / Post-Test)
LM 1 0.855/0.760
LM 2 0.605/0.621
LM 3 0.632/0.524
LM 4 0.816/0.836
LM 5 0.529/0.629
LM 6 0.555/0.666
LM 7 0.634/0.710
LA 1 0.614/0.622
LA2 0.531/0.557
LA3 0.675/0.737
LA 4 0.604/0.710
LAS5 0.725/0.547
LS 1 0.607 / 0.586
LS?2 0.635/0.644
LS3 0.601/0.574
LS4 0.616/0.648
LS5 0.617/0.675
LS 6 0.678/0.703
PU 1 0.699/0.713
PU2 0.688/0.696
PU 3 0.744/0.811
PU4 0.734/0.756
PU 5 0.724/0.740
PU 6 0.726 /0.800

IJDMD/Vol.13/No.1/2021 19



| Chun-Hsiung Huang |

Table 4. The explained variation of each
dimension

Dimensions Explained Variation
(Pre-Test / Post-Test)
Learning o o
Motivation 16.383% / 15.451%
Learning 0 0
Attitude 12.476% / 14.746%
Learning 20.118% / 16.400%
Satisfaction
Usefulness 29.531%/33.503%
Total
Variance 78.507% / 80.101%
Explained

4.3 Gender Independent Samples T
Test

In this study, in order to understand whether the
gender can affect the research results or not, an
independent samples T test for the gender was
found. It was found that there was no significant
difference in gender for the four dimensions. It
represented that the gender was not an important
factor. The results are shown in Table 5 and
Table 6.

Table S. Gender Independent Samples T Test
(Pre-Test)

Dimensions (:{ \fiail(;g) Significance
II\J/Ie(?tI;I\IIi;[%on -1.203 232
Atinde | 12 |21
Ié:?i?%:é%ion -1.634 105
Usefulness -1.592 114
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Table 6. Gender Independent Samples T Test
(Post-Test)

Dimensions (:{ \fiail(;z) Significance
{\J/Fj‘;?/ﬁ%on 056 956
atimde | 3T 7
Igzzgiré%on 564 575
Usefulness 514 609

After knowing from the above Table 5 and Table
6 that gender is not the main consideration, the
next step is to understand whether there are
significant differences between students before
and after the test.

4.4 Comparison of Differences
Before and After the Experiment
(Paired Samples T Test)

In this study, through a paired samples T test,
statistical analysis was conducted on four
aspects of learning motivation, learning attitude,
learning satisfaction and usefulness. The results
are summarized in Table 7.

The results of the study found that the mean of
pre-test of learning motivation is 2.43. It is
significantly lower than the mean of post-test of
learning motivation of 3.56. The mean of
pre-test learning attitude is 2.52. It is
significantly lower than the mean 3.69 of the
post-test of learning attitude. The mean of
pre-test of learning satisfaction is 2.45, which is
significantly lower than the mean of 3.64 of
after learning satisfaction. The mean of the
usefulness  structure is 2.43, which is
significantly lower than the mean of 3.67 of
usefulness. Overall, the subjects' feelings before
and after the experiment are obviously different.
After comparing the means of the various
dimensions, it can be found that all the means of
the post-tests are higher than the ones of the
pre-tests. Therefore, this study can prove that the
computer role-playing games have certain
effects on the study of mythology and literature
courses.
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Table 7. Comparison Table of Differences Pre-Test and Post-Test

Dimensions Pre-Test Mean | Post-Test Mean T Value Significance
Learning ; *xk
Motivation 243 3.56 12.11 .000
Learning .
Attitude 2.52 3.69 -12.66 .000
Learning 2.45 3.64 12.62 000%#*
Satisfaction

Usefulness 2.43 3.67 -13.82 .000%***

*p <.05; **p <.01; ***p <.001

4.5 Research Hypothesis Verification

Through the statistical analysis of the above data,
in addition to the good reliability and validity of
this research, the statistical analysis verifies that
the implementation of the course will not be
affected by the gender of the students. There are
better feelings and evaluations under the four
major dimensions. Based on the information
from above, the results of the hypothesis in this
study are summarized in Table 8:

Table 8. Table of Hypothesis Verification
Results

Hypothesis Status

H1: The computer role-playing
games are integrated into
teaching, students have higher
learning motivation.

Confirmed

H2: The computer role-playing
games are integrated into
teaching, students have higher
learning attitude.

Confirmed

H3: The computer role-playing
games are integrated into
teaching, students have higher
learning satisfaction.

Confirmed

H4: The computer role-playing
games are integrated into
teaching, students think it has
higher usefulness.

Confirmed

5. Conclusion

5.1 Research Conclusion

The learning method of the computer
role-playing game application in the Shan Hai
Jing mythology and literature course makes the
learners profoundly sense that they are the
characters in the story. With the progress of the
story, they can interact with other non-player
character in the game. This teaching method has
a significant improvement for learners in terms
of learning motivation, learning attitude and
learning satisfaction. Moreover, students think
that this way of learning has a better feeling for
the usefulness of learning than the traditional
way of teaching. In general, the learner feelings
before and after the experiment are obviously
diverse. The post-test means of all the
dimensions are higher than the pre-test ones
which confirm that there are positive views on
learning motivation, learning attitude, learning
satisfaction and usefulness in this study.

In 2020, due to the COVID-19 pandemic, most
students around the world will need to use
online learning systems for distance learning at
home. The use of computer role-playing game
teaching methods can improve students’ learning
motivation, learning attitude, learning
satisfaction and usefulness. This is the academic
value found in the experimental teaching of this
research. Perhaps this teaching method can
combine different Instructional design has
become a way of blended learning in the future.
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5.2 Research limitations and
recommendations

What this research wants to understand is the
difference between the traditional way of
teaching courses and the way of computer
role-playing game teaching, in the students'
learning motivation, learning attitude, learning
satisfaction and usefulness. Learning
achievement was not included in this research,
which is a pity. It is suggested that future
researchers can discuss it according to students'
learning performance.
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Appendix

Appendix Table 1. Questionnaire Items in the
Pre-Test. (Hwang et al., 2013)

Dimensions Questions

LM1: I think it is valuable to
learn mythology and literature
courses.

Learning
Motivation

LM2: I want to learn more in
mythology and literature courses.

LM3: I think it is worth learning
the content of the mythology and
literature course.

LM4: To me, it is important to
learn mythology and literature
course.

LMS5: 1 know that learning
mythology and literature courses
is very important for future
applications.

LM6: I will actively pursue more
information to learn mythology
and literature courses.

LM7: I think it is very important
for every student to learn
mythology and literature courses.

PU1: I think the mythology and
literature course enriches my
learning activities.

Usefulness

PU2: I think the mythology and
literature course is very helpful
for me to gain new knowledge.

PU3: I think the learning
mechanism provided by the
mythology and literature course
makes the learning process
smoother.

PU4: [ think the mythology and
literature course helps me to get
valuable information when
needed.

PUS: I think the mythology and
literature course helps me learn
better.

PUG6: I think that mythology and

literature courses are more useful
to learn using traditional teaching
methods.
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Appendix Table 2. Questionnaire Items in the
Pre-Test. (Pierce et al., 2007)

Appendix Table 4. Questionnaire Items in the
Post-Test. (Hwang et al., 2013)

Dimensions Questions

. LAT1: I like to learn mythology
Lea}rnmg and literature class.
Attitude

Dimensions

Questions

LAZ2: I think I will learn more in
the mythology and literature
course.

LA3: I think it is worth to make
extra effort in the mythology and
literature course.

LA4: I think it is more interesting
to learn mythology and literature
courses.

LAS: I think I can learn
mythology and literature courses
better.

Appendix Table 3. Questionnaire Items in the
Pre-Test. (Sun et al., 2008)

Dimensions Questions
L . LS1: I am satisfied with the
Sz?ig?;réion decision to study mythology and

literature courses.

Learning
Motivation

LM1: I think it is valuable to use
computer role-playing games to
learn mythology and literature
courses.

LM2: [ want to use computer
role-playing games to learn more
in mythology and literature
courses.

LM3: [ think it is worthy to use
computer role-playing games to
learn the content of mythology
and literature courses.

LM4: To me, learning mythology
and literature courses is very
important.

LMS5: 1 know that learning
mythology and literature courses
is very important for future
applications.

LM6: I will actively look for
more information to learn
mythology and literature courses.

LM7: I think it is very important
to learn mythology and literature
courses for every student.

LS2: If I have the opportunity to
take mythology and literature
courses, [ will be happy to do so.

LS3: I think it is wise to choose
to take a mythology and literature
course.

LS4: 1 think very satisfied with
studying mythology and literature
courses.

LSS5: I think the mythology and
literature course meets my
learning needs well.

LS6: I will participate in the
mythology and literature courses
as much as possible.

Usefulness

PU1: I think that the use of

computer role-playing games
enriches learning activities in
mythology literature courses.

PU2: I think that the mythology
literature courses using computer
role-playing games is very
helpful for me to gain new
knowledge.

PU3: [ think that in mythology
literature courses, the learning
mechanism provided by computer
role-playing games makes the
learning process smoother.

PU4: 1 think, in mythology
literature courses, using computer
role-playing games helps me
getting valuable information
when I need it.

PUS: I think that in mythology
literature courses, using computer
role-playing games helps me
learning better.

PUG6: I think it is more useful to
apply computer role-playing
games in mythology literature
courses.
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Appendix Table 5. Questionnaire Items in the
Post-Test. (Pierce et al., 2007)

Appendix Table 6. Questionnaire Items in the
Post-Test. (Sun et al., 2008)

and literature courses.

LA2: I think I will learn more
when using computer role-playing
games in mythology courses.

LAS3: I think the use of computer
role-playing games in mythology
literature courses is worth to pay

extra effort.

L A4: I think mythology and
literature courses are more
interesting when using computer
role-playing games.

LAS: 1 think computer role-playing
games can help me learning
mythology and literature courses
better.
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Dimensions Questions Dimensions Questions
Learning LAT1: I like to use computer Learning LS1: I am satisfied with the
- role-playing games for mytholo, . > decisi f usi t
Attitude P Aying & ythology Satisfaction CLISION O USINE computer

role-playing games to learn
mythology and literature courses.

LS2: If I have the opportunity to
use computer role-playing games
to learn mythology and literature
courses, [ would be happy to do
so.

LS3: I selected to use computer
role-playing games to learn
mythology and literature courses.

LS4: 1 think to use the computer
role-playing games to assist the
mythology course is very
satisfied.

LSS: I think that mythology
literature courses assisted with
computer role-playing games
satisfies my learning needs well.

LS6: I will do my best to use
computer role-playing games to
learn mythology and literature
courses.
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The Impact of Tabletop Games Implemented in
Primary School Mathematics Curriculum on Learning
Motivation and Learning Interest
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ABSTRACT

This research investigates the influence of primary school students’ learning motivation and interest
while using tabletop games in teaching the unit of mathematics, ‘highest common factor and least
common multiple’. It is expected that this study could provide one of the examples of quality education
to fulfil the target of Sustainable Development Goal (SDG) 4.1. The quasi-experimental research
method is used to compare the differences between integrating tabletop games and using traditional
pedagogy in mathematics course. In addition, the participants involved in this research are 40
grade-sixth students from one of the public primary school in Miaoli County with 20 students in the
experimental group who received ‘integrating tabletop games with mathematics learning’, and the other
20 students in the control group who received ‘traditional pedagogy’. The results are analyzed based on
the quantitative data (Mathematics Learning Motivation Scale) and classroom observations. The
analysis reveals that: 1. the way of integrating tabletop games into mathematics course could elicit
students’ attention and their willingness to participate in learning; 2. it is useful to encourage students
to use their professional knowledge, inspire self-reflection and enhance learning interest through the
approach of integrating tabletop games into mathematics course.

Keywords: Tabletop Games, Game-Based Learning, Common Factors, Common Multiples, Learning
Motivation, Learning Interest.
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ABSTRACT

Humans suffer more and more diseases as they get older in a modern society. If technology can be
combined with medical care, and exercise habits can be developed through multimedia learning and
teaching, it can help the elderly understand their own health conditions and maintain good physical
fitness. Therefore, this research aims to develop a multimedia functional fitness mobile application(APP)

for the elderly, collect the key points of the elderly user interface design through the literature, and
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complete the functional fitness mobile application after interviews users and experts to obtain
improvement opinions. This mobile application uses 3D animation to demonstrate the physical fitness of
the elderly and records the number and date of exercises. By comparing the functions of the normal
physical fitness model database, the elderly can understand where their physical fitness fails and exercise
according to the prescription given by the mobile application to strengthen self-physical deficiencies.
This study used 30 65-85-year-olds elders at a community center in Kaohsiung as the test subjects, and
the QUIS User Interaction Satisfaction Scale and interviews were used for the experiment. The results
found that the subjects’ satisfaction levels were higher than the median in aspects of “overall response to
operation”, “screen presentation”, “interface wording and interface information”, and “learning”.
However, there was no significant difference in the test of different genders in each aspect. There were
significant differences in learning items between people 65-70 years old and people over 80 years old in
different age ranges. There were significant differences between those who had used smartphones for
more than 3 years and those who had been less than 1 year in learning aspect. The elderly gave a high
evaluation of the multimedia teaching materials in results of the interview and thought it was fun to use
this mobile application to practice physical fitness exercises. This study puts forward suggestions of

future design reference for the design of the elderly physical fitness APP.

Keywords: Mobile application, Multimedia computer-assisted teaching for the elderly, Multimedia

functional fitness, User interface design.
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ABSTRACT

With the advancement of the Internet, the media ecology has gradually become individualized, which
has enhanced the people's sense of dominance and participation. Virtual characters can only
communicate with the public under the media. However, the new media have change that appeared
some non-narrative characters. For example: "Mario" of digital games, "Line Friend" stickers of Line
community, the virtual idol "Hatsune Miku" (singer), etc.; those break the previous concept of the
character image and the public's way of cognition of characters. Therefore, this research is to explore
the connection between the feature of virtual characters and the media. Through literature discussion
and analysis of the meaning of role definitions, the relevance of media forms and characteristics,
through the establishment of three eras of virtual character development to summarize 4 traits
orientations and 6 types and values, and select images represented from types of characters and 10
media characteristics to develop a scale. The survey subjects were 347 domestic college students, and
the data verified by ANOVA analysis of variance and independent T-test. The results show the
existence of character media traits, as also the cognition is different from genre the and different
groups, following conclusions were made: 1. The media traits have been coming collaborative
relationship of community groups. 2. Able to diversified values of transmedia and age. 3. Intelligence
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is an important core spirit. 4. people will be gradually virtualization themselves. It is hoped that the
research results can be used as a reference for future related character creation and design industry.

Keywords: Virtual Characters, Virtual Idols, Media Characteristics

1 BiREEHRY

FEHEA R EMNFEN R A E R A
B E B R EAE ST - bk
ZEFR 2017) « FEHH AR RLERSHUERE T ARG
ZH R A EE T LI b R A B AR E B
Bk T o AN EAAERS L2 1% R IEE
TR EI P T RSB E = (158
B AV 2 AN A B 7S A8 i
HS B > VA E TRk ~ B R
{4 BiA{E{H (delMar Grandio &Bonaut, 2012) - H
1980 AEARLAZR - RS RRBE AL > I HLRE
Z 4IRS -t 23 A B AT (E MR R R
(Valkenburg et al., 2016) - EN{FEFEFRE
KRBT E B MENCEE » (HE » 75 SRS R iR
RGBT AT 2HHEFL - 1990 FAH]
2000 FEARHTHART ARG BT EE T Al i
HEE G ) RV B T R AR OHEEAKR
- R G A AR IS EE NH 2R E
a7 (EE A S R e i i AR S B
FEREA B EhER 4 - SRS ST M T A
Vi i H Ly SRR AT FT AR A DR AAT T 58
(Black, 2012) - [Hi 48R CRER » KRS
(Mass Media) /g J& 17> 78 25 T L 1 (8 8l 4 220
T o B R L H E 3% (Buss Media)
(K.Kazuo, 2017, P.114) - 4dp&EA{TH) T
Je o Al TEEHELA (peer to peer ) HY{ERE
BEULE R B /KRS IR &R 8
GEHE > A FHMREE AR R RS Ry — iR iE (F 4
2 BFE 2011) « fEA o BRIV
{E ARz b 2 FiAE B o] DU A 4 e e 2 s >
FEfESRHH 28R B CAVER T BIME ~ o H L
] % B 6 F 1Y S 35 (Kazuo, 2017, P.17-35) «
LINE 7 ¢ fil[& (LINE Sticker)/Z 725 18 {#24 f
el G e T A58 - HOBmRIESIB RN
¥ B GRS T e B R R
N EEARERE iROREFRAE APERE
ARHVE T2 (Kondo, 2010, P04) » FLjA {5 F &
TEEERSHTE T m RS PR A
SR - TEIRREAVER S T 2B - HrLEE Y
ZtlbERENER AN EEEREER
A BNERSR S BN At EE R
WS RS B (R (% ~ B ERE - DU
PSS ~ BERSRGNT - RROVESESE - 1
TS SRS IR B TR B (Y

PEESRTE | o EEER AN ESEE - TR
RO BUR BRI GEEE  T fsiiie R Y

58 International Journal of Digital Media Design

AERHIZ e FeT A e E R EE
Bilf% - 4 8L TIRA PR EEREERTE - 1E
BRI S AR R A P E TR
w A AN B BEEANE -

L1 SRR

DLttt 58 S EE P 4kt 3 A s
VRS R Z SRS T E R E &
Pyt —3dEE T T R A ) (Fictional
Characters) (B4 » Z21115 007 ) 2 " 3R AHH
(a0 EEIRSER RO M 'EA, (fl
B NHSE - FRTEUAYEH R )
(WIPO, 1994) - Abf7E EEZIRET T IEAS
DUs B "G - TEA L FBRAYT
FeaTam i E 2 A o

1.2 AR

4% WIPO s A B A iy AR L
2 SREAMH R E 2o HlReiian - (D). T R
AT HETRERERIEE  EXE)
= B RE - NRERTHIRN A eE S T E
BaE, Q). "REEAE,  AXHERD
& TERAY ) BT EMBIEANE ZiTEARL
GETE > ASCPTERIMERS S T e, —518E
Ferlsrechiprisst2ss T Esme ) - (3).
FEEREEG ) - B EEE AR GREE A
B E#E 3D EhEGaE " 2 ERE
(Holographic interferometry)¥ 1l - All3& H EA
WG INE#EAC FTREEREAHER
SrmE e TEEA ) ¢ DL3D S ER T
FrefEREr E AR B Z = - SN
FHEAS | —SEW - A5t Eikirdk
2 EFEEARS  T R G T
BEE(E AL EHE 4 58 (personal communication
ecology ) - BL¥E : {E AN&A (40 : Blogs,
Flickrs) ~ tEXX4E48HEF5 (40 © Plurk, Twitter,
Facebook) -~ {TENZEE - Ep&smiE ¢ BBS »
RRERBERSE - | HERRE -

2 SURREIREEE RS

2.1 FAteirE AR

H ATEL A MRS /8 R L e R
BRI e M) - fEE T K



E o GRS ER IS - WIPO HYER
HHEHRERYREE > AR EFE SR i ~ IR
B~ Bfran - A Em o HeERYAE(F
v 7 7Y —)—iEREKR AR ERBHTE 5
PEATEE T IR R K E 2R © T R st
rEE e E EER R CBRETEURER
R B AN B BEALEEY) - R
EEE NS Lt 48R, o BT
flir ~ HeieE ~ AERCELRE S 3 TH(R Kazuo &Naomi,
2001) - BAMNIEHHIEESA S AAE
(Spoke-Character) BB A EF © " —(EEMH
L B RESEN B B T e ~ RS EL
AT AT RS AR - (Calleott &Lee,
1995) - bitisteE R P A LIE L - HEZEE
A BRI B ~ BIME R B 5ET
Ho DR ESEEDRE - A5 2 THIREE
R BRI I (F B HH S BE P 2 25 1 Rt
T LR AR i R ARk TR {8
B EEZ - Mitsuru B Kunio (2010) FZ/E(A
BEE Ja A EBENAER R TR
GESC RGN A T BRSNS - FEA
PR T 5 | S @ AIERE | » WESR
Bo—k T BEAERERNEYERER
Y YEE sy | (Mitsuru &Kunio, 2010,
P.04~14) - Kazuo (2017)A 5y &3z F{EAG AT
g M T HCARE R A EaEE . K
FEEPRIACZER: " TheEBERE
B AY A s Re ST IR H EEERT AS
EREME DL SR E 2 I8 | T RS B A (o AH
G B R N E) (K. Kazuo, 2017, P.34)- 55
Fh > HEIREE ~ PR2EZR(2016)RI58{E L EIHY E
5 THEMRNERANS  FRERER AL
1B ERHT > [l E Y4 B Bl R B Al 728
1 EYEAEREE S CEIREE &MAEEH,
2016) - B E RS T A G B FIEAT S
HERPT AR Y EREBZE AR tERE % - A 3L
EE RSB E RO e BAL K B FR K [
A EET R E AR BRI K REHHIEE - B
BEMNERAE 2R E A CaVEEEZ
BEEZVIMERBOETM &ZERC0H, 2014) -

H 1980 LE(RLAZK » fHE A8 (o F 815 R Af ik
8 AAL - I H S 4R 4R 230 L BH A (E 14
(BF L (A aE AR E M Cavsghn - 2
T —RER AR Ry AR B BN R TR 1T
H T AR B GRS AR 22 AR B AR IRl E 2
1113 [68] 00 4 S 35 R B Y 52 22 (Castells, 2007) -
(Mar Grandio &Bonaut(2012)575 @ FEiEaa %
BREIET HBVRZEE » BREIEEEE N (NG ~ BB ~
B~ HEREMRE G o DUy TR T
P Rl 2 st = B NG EE - EIR -
HENHRE » BURENEEIN SIS - FiE
FH BRSO R M B - SN EE R

| PR | BRIZ7ZE | ARTIE |

N~ e PR SR R T
Bk Bl ok B E Y — {7 T (Garretson
&Niedrich, 2004) - 5 #H58(We Media)EIHFE E
MAE -~ FRAL - BEL ~ BEEETE
GREZE > LHPE > FFBLE 2018) - #F LINE
REEE A AR B ot L By AR > Horp A
HEM AR BRI S Mgl ER
EEIEST R > LINE HYRLTH bR T 5 (EEDEE
HYRHEERESN T B RV REESEEE T A T E Y
WAL (ELEZ&EFHE, 2019) - & HE KT

" Hatsune Miku |, FiRIREA (ORYRRIHEEE - B
IR EIEERHE PRt e eE R R
HCO/EmiigE ik éxtmalEme—iE
HA R % - Kazuo K B CAoATRHAEE A
BIVEREERM T A iR R T e
(K.Kazuo, 2017, P.17-19) - thz7 iz Lt B %E
TIHIAEE > EH S I B A EHAANE
5 AR AR A e - nI DA
Faff B R E o RELSEEF 1980 (218
PR HEAE Fr E AT GBS 7 FERA
SRS O E AT RJR AR - HE > £
PR J7 =X 75 B8 1R A B 42 S 1T X 28 (R.Kazuo
&Naomi, 2001, P.32) -

PR I 23 g il A R Y FIEAE A 1] BERR
BEERS AN T EA ARG tEEEEE S
HaefEnEl o AANEEHRNEEE
oo W > Rt AR ESEZ EAEH LT =
TR - (D.GHEMEE B2 aTERS B
THRGHEEANIE > Nantelas - S8 - g
EEi G 8% - ERNIREHEAER  BEN
R RN — T T 0 B2 EE B MR 15
& DU R eEste bavzEn] - ks
BHREAG KRBT EERAINEAE
B> WHEA=EEERE  a/NERERE
b AERE MR 5 o NFEMERT (y(Mitsuru &Kunio,
2010, P.23) - S EBI A A E A EERE
AUE AT R - (). HHES T A
SRR ST A R AR E
g - ILHREE Ry - 1B R RIHFTEEI A

2 B o 2 /Y 8 /E i 2 (Tooru, 2000,
P.194) - 40 : BB A EFTFENG - BB
BRI E S8 > Line Friend RIS Ffik

g SR A EES ST EE) - RS
5 IR AG EE HU R A RE R AR - (3).
5 BN A BRSSO AP0 Y R S 2 RE
SEEBEIER » TR EVE A A Ol E -
Bl ek Bbua fR it TR [E ey A g A A
g (B E CHEM B P RAERR G  #F
S DR Ae a0 (Bopp et al., 2019) -
BT o B E H O el A E R /M gESEH
Tt 1) 20 JS HH Ay L At B 22 (8 22 IR R RE )
(Rusngkovg, 2019) »

[JDMD/Vol.13/No.1/2021 59



| A A |

BEAE

AEMEEE

BE

Line ~ Twitter - IG

Youtube - Podcast - Blog

B

1 AEEAEREHRH G BLETRER)

ARG - AEAAA LEAMHNE -
16~ BEREIIVEEST - (E(T A AR EELRETHE
= BRI ANS 5 H R EZ A e & e
FEREASRE - AL - AU TR
R T MEMIMEE A SR T EE B
AR A Z AR - S|SB F LS - &
8 AREGE ZPRAE ) o KU IR
TEMEBLS BTN A Oy B LR A ED
B (8] 1) - ASTERA (AR R A B R 1T 2
% AEHRE TR EERFEY

22 AERFEER RS

A EAFHEA R RIATR R - - ABTFErE

FE A C A o B A 7 Rt - (1 DA
A EIRF A EE S A E 2R AR P Ay T
o ESREAE R e AR R
8 o IS [RIEURL 2R By 0T - LU
TR RE A8 E oy FyPUSE + (1).58077 ~ LA
()18 - HEmE Q). ZENEH RS
&5 (4). 7Bl A E(Tooru, 2000, P.84) -
BallEQo1) R e o Ry R R
e, TR T - T Line MM,
TR EVUME - e Ay T AR
BRI E5R - RIBEM (HESE T4 - &
S5 ~ AV B E TR TR INE - 1%

BE ~ MEA ~ BE )RR ST A7 7 (Mitsuru &Kunio,

2010, P.26)- Callcott 5545 th B 45 1oy (e B4 7
&Y B s (D). EAEEEOAE > Q). ERHE
A G)BALE AT - (4). JERAE
HEWIAEE - (5). INEEMAE > (6).HEAE
a6 fHIY 35T = (Calleott &Lee,
1994) - #EGT B VIR GEm EEM: > Ffd
FERE FotE— WO - 47 & is LR o AV 8T
o FMAGHTERSIFT > HEREE S
R AGE  ETEREEEERA - P At
FEHIER R A R B f) o B Ry BE AL
o R RIEFHES > B A e A i

60 International Journal of Digital Media Design

FrERATERG T > RECHRRE ~ 51 - AnEAL
REE ARSI U RE R E VARG D - &
ARt 7 EAERE > 2hlE | L
B2 4794780 - 3.0 Y - 4. FEHAY - SEERAY -
6. EEA ~ 7T EAE R 1 BRI PIE A
OIREBR S e (S T/ M e] Dl
SBT3 B -

(1).1970 £ Fif " &R HIATEIG(R ) - /NER - 08
= BN EARORT > KED AR
FELFLa 23 U T - AR RS PR
a7 BE Y e RS (22 » SR SR 2 B R
A SR S A ZRE AL > R A L
2 R G AT - iE R LR A 3 1 P AR Ry
B A SO R B S PR AT T 5
F-E¥(Hosany et al., 2013) -

(2).1971 %] 2010 (7 " FEMEAAF 5
b an PIAERS R LR ~ 1971 T Pong ; AT
BT - BT R R R A e E By
3> 1986 4F 7 vififrEh= T {F =/ 3D $fir#h=

THEE o AR REL 3D £t 0 B
o r] DABS O B YRS By — T T BE - 15
R B R 2 T4 B 1 R (A58 Ty 1 B A
% R EEA B A A - 3D EEREE G
W~ BB - B ARG 7 A W B
RSN AT M EEREMERE AT
—f o

(3).2011 £ 2% THTHAGHL AL IR, © FE
R FHRBUE R P58 T > Line 5[ (1pL
R NBLN A TE o MER MBI RAYRE
W IRER Ry B IR (e A EhE AR E
e R~ BEIVEE G - Rk
2018)  SHSM A T ZHYHED (15 Siri HIEEHY
HEDE - Al £ > WlAATEEt - &
SABHYTT RS o AR AR IR R Bl R —
(Efa FALEE > feakaT ~ A ~ JHE - (EHF]
bR — BT iEERAY IR R (e



& 1 AEEY: - FRAESERERTE TR 4

| PR | BRIZ7ZE | ARTIE |

REIEEL FR EEAE EEE HERE e
1818 RHEEEEN /NS LEsy==fes] WE

1898 RHMEE ¥EE BEERE 1188

1902 | ZEiHHE DA FHETTH P i

1928 REE EEHE BhE WE

ERAMBRA 1929 T T ksl Pk LEsy==fes] WE
1963 JEE T/ Nzl B HWEAE R

1970 SrEESL BERAALIEL L1594 WE

1974 IFEH P A [EiEEES 1188

1980 | Pac-Man ez ISk plifigEN ) H#Ef

1986 ST R VG 3D BhER A EAE W

1995 RN E MSN EEf§ s aHE e FIERTR JEH

1996 B ¥ RV FEEYIiE WEAEE g#E

e A prrra Flash S W W
1999 AIBO Sony Z Ft&z314 T3EkeT P i

1999 FHAEL SSHLE JEE B {5 {5

2007 HIEARK EE ¢ EEERTF 1198

2011 Line Friends tHE APP PN+ Ve

2011 Siri TR FA% R T

ALFERHE [ 5016 | 2k Al £ i 4 YouTuber | (8%
2018 SRiAE ~ B HrEgiE JEHEERE JHER

BRI © Abeies

FRATE R SR T N B ER(FEE ~ TR
2011) - #EEEH A EAGR - AHEEEREAN
EEEEEHME EHES AR E(bK
FySk sy -

SR A YA R R RV E HK
YA et SR E)E AR AT - AR AT R R Ry
A EBAL G B R SR H B Y
REDMGE > TRERERE ) o HH T AL

PR ECEE (L SR T 25
R GRS > S HER B R A IS
el TR AR S (FREE ~ L - X
f& 2010) - # A GEHEATRF BIRBAE
FEREISN T HYRE T FI RV B ~ R T A
HERRRER > HARVIB LA AV REE R
Bk O g EhAE BR R — T (Bopp et
al,, 2019) - LA B - BRI A
Bz — Ty A CReEEE T BEERIA R Ry
EHRREESEEG Y — - 15N ZRANER R
—HERIE& ZE R ER A8 - B — T
A8 ARG A T LS R A B R Z PR 32
ik AR Ry EE K T (R & AR AOGE Ry —(E
HREE > BN SRR Y A 7 & FRECREERY
EGBESCNER 2011) » B2 - EERIBE
e HEEFR RS AL B R

LINK Y& @isE - SR E e ms%
HHEEE ~ FFESHEREAIEREEGR
R - FRCH 2014) - AT LIERECHTA
EREEINAIEF & o A e i ny F 2R
RIZR E P8 E AR R Ay 20 - G 2
T EEH A AR > HERMOEE S - &
O BAERIERE RS D RE R A 4%
AR B A B (Galik, 2019) o fESEY (o B
Mg e e N R -

23 REEREAEAEEE

AEEERGEE B 7R E RS ME 4 AT
B2 EEE O A EEEN A BT
A& AR B LRV A o R R T HYE
Y NEEEREHIRE - (EMLaIE IR AsE
5 REEFRAY S - S2ATE R ORGP, > 45
IR EF(EN - VBT ARTREERE - AEE
EERSEHFERI REENEHRESR Bk
A A AERBREL (Emotion) » T2 H—(H
R B B A e Iy e ge (i 2
&~ TR 2014) - SREUE R EREAINVAERE -
LHBREERE S EEAEE
HIRFEIE R 2L > BB ~ BHY - fi8e
=ITERAR T A REEE AL ER A - ZRFY AT HY A
SRR = (R Hy At IR A eI T

[JDMD/Vol.13/No.1/2021 61



| BRETRE o e e B s |

&2 AREREAIEERT A - AeEEZMG

i ERT | e BB B EE
. | A BT

wife | B A ALE Sl
VERERE B

B TE | e SR TE LS il S

PR 4 . BIfE= o

EESTE | R | SRR W B sl | EEAR

PEmE | mmEE | 6 R GOIE |

BRI © Aptre i

Ry ¢ M - B A - REET S
B NEFIUEREGR 2) > 535 Taman
T

(1) ~ &ML 9 FRERSAME » Bk
EAGRIGAILAGEEENE > At —
U] R R— BN AR OAE B ERLAR
BT RTHHIAERE - BRI M e
fREEZE (Iglesias, 2005) « HAS & Bl (02 (5]
Foh o IS 2 2 EEIHIRBRSEIE N Bl
MR E T - EE ARG LR B
F (PSR R SR A g > iR B R 5 T
B o B Ry 15 SR 4 HE HY A0 (K Kazuo, 2017,
P.23) - i LJEAETEAIVGEEN  HER
EMEAY A IR TR a7 BREIE R E R
BB RGERIE 5 MiaE PR )7 SRR A %
Rl By P 0 SO R A N E T R ERERS L
B LR B RERE R R RIS LRFIE -
HIEA ) AT EZN B EAE ASE T
Yy SEEEEES > WA AR &
T MM A E EE R EE RN
HEE (Garretson &Niedrich, 2004) - _F#iiiE FifE
RS > B RIS U 2 AR R
hRAE - RIEFEE T TITLE MAX | A75H &
(Hallman, 2019) » {254 2020 Rl - 5
HRg R =T 25 (EEE A et o DIEk
WIEITER A E B SIS 2
/D18 [ > 25 1980 fERTHEAENA 9 (H2 %
P R B H ARG RS -

QB ERACEEENZEEGE)
14 (Interaction )EAIEHTM4:( Proliferation )(Kubey
&Larson, 1990) - 7 {bHe T fREE "Bt
e S - OB RN SRR R 2
Be o TEIES D KOS ERERE AT
Z 0 BT DR R ERIE AR B8 B
BB SRR R BT A
Sy BERYIH G2 (Evans, 2008) « Bk A (A7
ST F B AR - T AR ARSI A AP E N
BREAR  SHMERESBIEEN - EHE
DrA et A A B E A A BRAGE R IRAR

62 International Journal of Digital Media Design

FHIE > WsEss B B e r Rl EE SR —
f% - 7 SRR A S R O B S R = R
(Hefner et al., 2007) - EEEEGE 1990 F(XAI
2000 FEAHIHAMYEY) - FrEiTsEs T alE A
SRS IH R RS (A AT LAE FHBIE A &
R FAEhn - 2011 F£HA AKB48 221
TEEREE Rk B — T OEE DU PR A E
Fralza i E RV 2 T A H ) (Chyna) - HA
TG Hatsune Miku” (FEFARK) - HA
HIB G SR A B (R RS IS (B
RS - B 3D FEERATAERYRTTE
& SESFIm S ILE A& A BG4
AL Mgl DUEBERSRIE - B2 0E
GAEamr D E 7= E R A 2R
% EEEREAIR (R (Black, 2012) - [EfE
0y T EREERE | > pR IR A R S E e
HEWEZRS Bt ARE B¢ HRKEH
R E T 4 sE B G EEEIET
LB REAE > K sBE C T /™mE
(K.Kazuo, 2017, P.136-140) - :SfESEBAI{ET
Rt UM R AR LRI L E) -

()~ EEET - B EEEH o B DIATE
HCHMES - M B ARR A 5 et - 85
i BB EAT R B TR AR 22 R A EE
i A S - (R G B A E
TG 7 {85 5 hE R R A —(E
At - MSN HIBG R AT A B ATEAERL - o]
HigEIHE B LU T8 (E - B A B T
Koo BR R SRt Rt B RE A SN IE T 7
& o {1 Line EERTAEALE - [ AJZREL
H IR AR N R BRI R M g
KRB IR E  AE R filE BB G5y EANr
(Lee &Lin, 2019) - FEfEE ()W IETE 22 MR #E
Y BRURy s P RG I DI RE AT RE ) A T e
HE ST (Galik, 2019) -

(4) ~ FHCEEE © 2000 45 T HEsEE | BLK
BREEDE - B AT B =RV - SR
HHENEENNES FEEE TR T aEA
SRR BEEAIRE ST T AR A SE T A



H17(Xu, 2019) » AlphaGo | AT &kl A K53
TR T REERE | BRI EERRE R
i HH IE R HE - iphone /Y Siri 353 BHHE > B
RIS RGS MEL > DASE N LR B i R S0
[FIEARHEEE - st Bl |8, s
BrEbls MRS —(E T Al SRER, - &
P N TR IR Ll T e S -
M "HARE + AR BT (EE
BRN - BEE S BT - DLAL
TTHREALEISR - EACAT DURIE E e AR (0T R
HIFE (A&, 2021) - HATERERER
WA TAEN AT RRATEEEGE
BB G & HIEFTEEN AL EEAT - EEH
Al THE AR A EIETE S fE B > AR RE RIS
A AR AL (BG At - ERIRER
FER GBS E T EE 3 UK R IR Z B 2
AEEEZFE -

Grer DL Eamill - SR A BrE AR B
OEL MR B A R R e
SE A ORGTE BRNER DU ARHITIARE
BB AFrEA DA FRFRR DT ATk
" SYE A RS e L A - T2
g A TP RBLARE EEEA » TR - A
FFER T R B T EIE R Z B T
FELRRSTRIMTEABREAE ~ R(TF > Fripom GHYE
M tREE S HE 25T ACHIEERNE ) -
AWARIRLR 2 Py 4yt Ay B P = B A
B FRRERRET Z MK -

3 WiFeEst
3.1 BIFHE

AU FEHE SRR A 7 E AR BT A G B P
SR YRR - P AR R AR AR A
ARERPHTRT] A CEERELERER
RITEBAL > e M F b BRI 2 ] -
It > SAEHYEER LA OV EIP R DURR
HYERR - NP IR — T = A B S > AL

| RS | BRZTS | AROTIE |

T B KR A YRR A & IR e A I
HERTE » B T BBt —RE > AW =250
RV S A Ay F T Z B - (F R iiihe
FYER 2K SANAR R EEH AR
PN F SRS R - (F B AT e R B R
BB ZAGE - HAERES SR 3 &
7 > B PR ER LSRR SRR o i Ay (i L e
HEE ~ KORIBRGEE - G A FEEZ R
{5 o S PR B SRR 2 Slim fF Ry BamlE -
TEEFRA B MM SRR 2 e - 55 = PR B
BRHETTHGET e - R M aSE - 9%
ZRMENIE 2 AR -

3.2 WiFeERsE

Ry T E— P EREGIE NHEA R A A (i
TAeE MEHIRH (7 AR IS S R M —
{E BA RN - SR M SR E A Rt A - P
Prifr R HIEEAY T 0 ST EA 2 A
BT R IR S TR S RS L IR iR
A ORI E R EE R (- ML T ER
EEERIR AP N il
(). A EREE R E B FAE ?

(2). A o B S R T BRI M R 2

(3). 2l thry EEAHS R Ryfe 2

(4). & A OISR E 2R R ?

5) A FEGRE N R B R S B AE
B9

3.3 BRERETEREH

BR LA OERUERE UM > 2.3
RIPIERERAIEL A O E (H 2 R 2 0 Frimdntiay
#igai B 6 A U Ry erlE - 73l (D).
HERE - Q) EERE - Q) B ~ (4).
FREFEMRE ~ () ALEFCER ~ (6) AR - f
BEIEE AR MR € Pk E— R ]
BIERERZEIT  FrikiEZ M Bl
BEERMEATT EAREE  OKREREFA) - FmE
F ¢ KEAM(EB) ~ Efir ik » 5 IEK(FC) »

(* - BENEARERES P
Wil - HE S EREE ANOVA
(:  BENBEERRES + melan o5
BRET - EE EHAtEE BUBETEE
(E - ARBEERNEAEEERE
l | | | |
F£—PEE EREE E=RE

[ 2 : AH5ERE (BHTEER) -

[JDMD/Vol.13/No.1/2021 63



| BRETRE o e e B s |

JiE BEMR G ¥ RAK(FD) ~ +LEFACT 5 Line
Friend (FE) + Af%/718] ; iphone siri(FF) » (2152
3) > 4N HASFYENTEHERE 2.2 AEE
MBI OB &R BERE T N LB IR (B
(5% DPrimand 7 MM e E GESS Q2 ~ Q4 -
Q5 Q7 Q8 ~ Q9 ~ Q10)HEHE - HHIMILATI
LiAg - #ae - O 3 {ERAFE (LS Q1 ~
Q3 ~ Q6) » MHEE A A E R RS [ 1E
Y 6 {EE Flast 2 iR15 - B2y 10 (AfES
FRERITEET » 7R QL. T ANBUSERIEE
st~ Q2. NHEEIEEI Lk, BIEEEREE
Q3. "HFFRIEAAE ST, - Q4. T HEEEEREGES
EHERM S ~ Q5. T B P miER - Q6.
PEREZES - Q7. TEREEEREE |
FEMEEASR ~ Q8. T HEEITIHAE ) HIEES
RE -~ Q9. " WEFHRE | HIEERBEG
QI0. " KA ER, | BB A/ TH - 2R
BUERR BN BT AT Google B # Bk
T AIRERETR - ERHWE R Bt
ARG R BRI - e IR H A
EENERAC FRARAGEREEERMAE
HIAEE - RITEER 2 DA 1 (E A el G5y Bl
10 A TEAERL 1 4 > G740 - GREEHRAS
—tHmEEGEEE R —EHN T BEER
wx EJ7 0 NIIAIH 1 o BR T EEAE A - HE

* 3 BACEMEZ VIR URBRBOE

Bl &R - A NE - HESRHZ
HCEF A Ay TEYEZ My E
R - BT BRHETHE  BEESK—H
& > WVERE TSR REEA T —H - 2
SRS RGN B 2 R A By X - BB B Tt U5
BRI - PSRRI 720 IR =N
El TG R S -

4 BRRERES
4.1 HEEELRET

HEEFANESR 347 5 BEh RN
224 fif ~ 2P 123 fi7 0 SFEEST TN 18 2 25 5% >
BN Ry 2020 £ 4 HE( 11 H 2> 280k
A IBM SPSS 12 #ESHEITEE ST
Cronbach's Alpha {E £ 0.948 » KX 0.7 ZEH
o] {5 S Hi R Ry i 572 2 8% o DL IBM SPSS #
TERTZRE I HT(ANOVA) » B [EE
IeiE F igEts  EAEE M p 5= 0.000<0.05
[H:BF{E A Brown-Forsythe =z Welch H[Et9{E
EOHEEFELTEsWERRBEZ &1
sig=0.000<0.05 T RIZ&4HIFE AT - ESFF i
TEGER—E 7y B ER 7 A TR R T oy
Mr264H 2 [V RS - E—ER o2 thEk 6

RE H e EE s = V) i3 fepAE 460 ic: (G A4 Il

% FA FB FC FD FE FF

27 | orER Sk g | gk | MREF | iphone Sir

i 2 oy BRI

fife sP | e ﬁ; Ka
Ql 4.1873 3.7867 4.0634 4.5130 4.0346 2.7118 122.609 .000
Q2 3.8473 2.5648 3.9654 3.6196 3.3401 2.3602 115.075 .000
Q3 3.2334 2.9798 3.9798 4.0980 2.9856 3.9769 85.939 .000***
Q4 3.8617 3.0115 4.3026 4.2305 3.8761 4.3602 89.599 .000
Q5 3.8156 3.5389 3.8732 42133 3.8934 2.9337 55.223 .000
Q6 3.2882 2.7262 3.1268 3.4409 3.1412 3.0548 14.150 .000***
Q7 3.6282 3.4006 3.2882 3.6167 3.7810 4.3833 45.652 .000
Q8 3.6196 4.0115 3.7349 4.0461 4.0115 3.4006 20.135 .000
Q9 3.6945 2.9741 3.4957 4.2997 3.2882 2.9049 74.088 .000***
Q10 3.1239 3.2622 3.3573 4.2622 3.3977 4.4899 96.971 .000***
% - 36.445 56.131 48.646 38.494 44.481 143.575
g S F
%% 2 P .000*** .000*** .000*** .000*** .000*** .000***

FE 1 =0.05 > *p=0.01 » ***p=0.001 > HHEERI TR ELY i - ATHICEERE -

64 International Journal of Digital Media Design



AR [EEAY A (O 2 FE R 10 [ERTE 2585 5F
T ER Sy LB R TEAY 10 B4R - Az
&R 6 (B a8 2= 5 - F{E 4558 P
BB 5 0.000<0.05 EEBZEMNF 3) - #EfT
%M E (Post Hoc)ffF Duncan % EELLEAR
[ A A AH ] R TE 22 AR T M TR T

42 AENERNERSFAEZEE

A — B R M #E(T Duncan 1% 1%
i KEgEE AR ST a R 2 BT e - 4
ST e AT AR A R B AT - 78/ NEL
ERIEET Ql KFE » FIE ASK FE(4.5130)8% 15
4H » iphone siri FF(2.7118) ¢ {&4H - fH K AYARIR
FEERLRE Q10 HIJLA iphone siri FF(4.4899) 5 =
4 MHEHPRE R FA3.1239) (K41 - B 1F
EiZAHE Q2 HIILLE I8 FC(3.9654)%1] By =
iphone siri FF(2.3602)5(K4H - F Bh4tiEhiaha
Q4 HIJ DL iphone siri FF(4.3602) - & 77 BX
FC(4.3026) £y iz = 40 ~ e 18 &H By oK H Ak
FB(3.0115) - {iil /g (A A B A R U TE R
S 0 Q4 O Eh AR as By B BRI R (%
JJER FC » 4.3026) ~ Q8 #EETHHA S HEE &
= CKkIEAL FB » 4.0115) » (iphone siri FF ~
4.4899) ; Herm e - #EETHAE Q8
CREM > 4.0115) » BLE I5FFRE QI.( U
R 4.2997) BB EE LB EHE B RECK
TR BMNEFREHEEREGETS
) ~ SHEE R A E A SOR(LINE &)
HIEUE > F MBS RIS T E AR E S A By
FE M BEnERI ML EEE |
HBH AT =LA EVEUE « DAL > 47E2KE »
BEA el s #RRE At DEEHR
A AR A PR RS - ES LR
=(Q7) HIH5% - HINENEEERM Q4 /Y
5 |- > iphone siri FF(4.3833){87A LINE 5
FE(3.7810) «

4.3 AR R BB B

SR REHTHET Duncan SR in e 5%

4 BAEEERBESFRATLZ VEE

| BB | BRiZ 7S | AROTIE |

(32 3) 5 FER(3.9654) 811 5 (3.8473) »
TERCRIEEIZHE Q2 2 HEREEAHE - ¥IE R
7 (4.0980) ~ & J7 B (3.9798) B2 iphone siri
(3 9TENTEFFIAFIERAE S) Q3 Z EHEIEE
# o Iphone siri (4.3602) + & J7((4.3026)E2%]
R (4.2305) 71 Eh4E RS SR Q4 2 EEEEAE
FEREE - Q3 Bl Q4 RHE AT L AIHFR[E -
TR i SnEs ] DS A - FELL i ge R B B 25
B [EHER A e A R -

4.4 FAENTEHERSE 2B

B THTHETT Duncan FRARTE
RHY P BR E H T IR BN #%
AOERNHERREG 4) 0 EBTERZERS
HERES o BT 30 (HHEP Q1 ~ Q4 B2 QS
R 5 E R - AR > Q7 ~ Q8 ~ Q10
At 3 {1 - FITHY Q2 ~ Q3 ~ Q9 Fflhi 2 A -
e A BEGAER A O EEHENRES
= il AMNBUS AL EGT Q1 ~ HEhLERK
Aaln Q4 ~ EHeRaAER! Q5 - nLUFHILL Mk
R B GEE BRI - TSNS
AR AR i R B - U B SR A
O Eh2ErAe iy B i R - M AE R G Al
FPE - AU &S B RS A 2 A (il By
HE-

4.5 AEZEERTEERZBEE

RIZH ERARE 2Bt (R 4) > &
HRE FB Bt AEACHE FE WY LLERIESA 4
{EAHE - DN HIE A R R B B Ry AT © DURGE
BRE FA BB i FF A L (EAER - 45
BT M 72 i - P U SR A RE (1 R 4H 7 7
ETHIEA T e E TR LEEERA 7
EHEAZER > S9E FE &S5 FB - Al 3
B AFES - 590 0 B EREE FA BLAK
JriE FF AVEEEGE R BAE R » SMNBIE A
it QL ~ BFRIEZRS Q6 ~ Q8 HEETTINNE
SN AERETL T AR E Z MR 1k 4+

NEEfiz 6REF 5 IEA > Duncanif &
FA FB FC FD FE FF
1 Ql1,4.1873 Q8,4.01 15" Q4, 4.3026" Ql1,4.5130 Q1,4.0346 Q10, 4.4899"
2 Q4,3.8473 Ql,3.7867 Ql,4.0634 Q9, 4.2997" Q8,4.0115 Q7,4.3833
3 Q2,3.8473" Q5, 3.5389 Q3,3.9798 Q10, 4.2622 Q5,3.8934 Q4, 4.3602
4 Q5,3.8156 Q7, 3.4006 Q2,3.9654 Q4, 4.2305 Q4, 3.8761 Q3,3.9769
5 Q09, 3.6945 Q10, 3.2622 Q5, 3.8732 Q5,4.2133 Q7,3.7810 Q8, 3.4006

ik ¢ SRORE) Ry 2 SRR R R - AT se i

[JDMD/Vol.13/No.1/2021 65




| BRETRE Bt ey B s |

% 5 RERIRIEA E A e 2 SRR B LEER

FBEAFE BIITHRE FABEFF BILTHRE  N=347
75 At PIE | e p At PEE | S P
SR 3.7867 | 1.07011 . R 4.1873 | .88145 .
A I'iNEFiend | 40346 | 95201 |0 [applesiri | 27118 | 140517 | 0!
SR 25648 | 121562 . EER 3.8473 | 1.01848
Q2 : 000 000
LINE Friend | 3.3401 | 1.18257 Apple SIRT | 23602 | 1.36001
SR 20708 [ 118133 |~ [ KR 32334 | .99724
DB I NEFiend | 29856 | 1.10298 | 27 [ Applesiri | 39760 | 111715 | 0%
SR 3.0115 | 1.16047 . EER 3.8617 | 93326
Q4 . 000 000
LINE Friend | 3.8761 | 1.00529 Apple SIRT | 43602 | 97656
SR 3.5389 | 1.15582 .. RER 3.8156 | 1.00605
B UNEFrena | 38934 | 99283 | % [ApplesIRl | 29337 | 140342 | 0%
SR 27262 | 1.17413 MEET 32882 | 1.10068 .
W | UNEFriena | 31412 | 116063 | % [AppleSIRT |3.0548 | 134504 | 013
SRk 3.4006 | 1.18921 MEET 3.6282 | 1.00439
Q7 UNErrend | 37810 | 105534 | % [Applesiri | 43833 | 87354 | 0%
SR 40115 | 1.05342 KR, 3.6196 | 1.08562 )
B UNEFriena | 40115 | 100282 | M99 ["ApplesIRT | 3.4006 | 120619 | 1°
SR 29741 | 1.13632 MEET 3.6945 | 1.01095
P | UNerrena | 32882 | 112407 | % [Applesiri | 29049 | 131010 | 0%
SR 32622 | 113170 KR, 31239 | 112213
Q10 , 122 000
LINE Friend | 3.3977 | 1.17183 Apple SIRT | 4.4899 | 91663

H D *p=0.05 > *p=0.01 > **¥p=0.001 > ARFFEEE

4.6 FEGERHHERTEEZRES

B UAR R SR R E N = RS
B BEHERER BN TEMRERE A  INEIS
BIEGET Q1 ~ EEh45EEEss Q4 BEREME IS
B Q5 HETHRILEAR T M E N (A07= 5) > 1%
AKEHBME 224 fir ~ 220 123 i - HAEFER
Q1 FMNEE RIS RR TR R E » FA JHE
HUE(001%* < 0.5) ~ FC H{ir 5 8% (007+* <
0.5) ~ FE f1EfACFE(023* <05 EAER » &
PEEE MBS - Q4 T B AR BRI
F2EZRE > FF A/ (P=0.05%) B AR
Mo ZVEEE BT RIS - Q5 ERE M miE R
HIREHIRREE I FA JH BA(E (P =0.004**) - FB
& & A E (P =0.011%) ~ FC B {ir #F k(P =
0.046*) ~ FE 1 EEAZ (P < 0.008**) B 2E R -
BT EEMRE FB > BHEKEE 4
Hip MmN Bt - AT e =EEREn
H 258 fir ~ 89 fiI4F - RAREEERAE
HIBEARAE 74.35% o [ERBIIEEA T E 5T
% » 35 6 HAO B LS EAZEP<0.05)

5 &EEm
EUIFRAS B - % - SRHETL T A

EHIFAE - I HFEHACREERIE D ERE - &
AFE SUERSRFE WHED 7y > SMNEUEAEET QL

66 International Journal of Digital Media Design

B BRI E AR - MERAIT ST
ARG RIERE A I ARAR M FA
BB A OERETAS e E R B R ED
EAOLE  SEEENAEEIERET JIER
AR ZEHEEREREREETHEEZ
W5E - S5 BRSBTS Re R
SYEE > IRETEEMI A AR I Reir 2 1% > Bufir
T BN Z1&AY A @ AU(FC, FD, FE, FF)» I
BhEEERAE S Q4 VB REEHS - N REERTH
HEREN B S > A - RIFAY R R R (Rl
PRBRAFRL TSR HIRERE B IL T A BN B AT
ML T EIRE (4 o 55 ACE SR EER A
> DUR B A FRE: - AR 8wt LA
FEEERZR BRI A O ERR S i
FridsiE By2% - [NIL > AEreRyE £
RACH IR AT LS H PA T 2RSS A

(1). EHEFYE BRI TERG - B RS RS
AREESE B N 2% BB T R REEE
M5 A 0 HIEARELD - EEpysEE L
NS > WESEAE A Sy AR T YR B I - 3t
BV ERE % » (Kazuo Koike, 2017, P.20) » %F
ARG ANERE R R Bt IR B H S 52 - T 2
FHEHBEW AR S - B EREERY R &
WSHRIEE A —E R RS A —2K
FEAF L AmEl—ES 5 e R
KARBBEMGBHIEF N8y 2 /ATt
SENYILE - TR e o SHER RUE g



ORI AS AR IR -

(2). ESERELRASRY 2T (E(E « A tERES
HERFHIE ST B UL - BN R R
it BRI R TR HEEAYE Y - A0
B AGH H EE b R A A L) - (A
e A A RS R R Ry BN T BT R R
FE e R R RS iR i M S b B R
MIEAE - BEAEERCA Z BB R ~ R [E
R - (B R AT BA EEERE %
JCRYIEIS - B H BARE T ES R (A 4 A L i
0 BRER A RO A AR Ay B E E -

(). HRLEEEHIZOFE © {E iphone Siri
(FE)IE R Q7 HAO BEGREER Q4 W
TR R SR SRR A A € SRR
FEERGRFEE A TR S G R E@EE - 15
RPN LA G B T SR Ay T B - B
PRI R AN LS AR R AR B A
R G  EEEER B ER A
B E 7B, 2018) > AT BHEAYAME
b~ PERVEBLE NS 20 R B 5 &
o BLRE Bt HIV RS -

). REAMERATL: EREERTLE
ERVERERE  (F R E CBEM A Z R EER
ZETTH o ANE A RIS RE B ERE(Viuber) » &
R FEIRT B HAE T - R T EH
) ETERAVECARRRE ~ #1258~ MR FEAISME
5 - FEE TR A Y)(Bredikhina, 2020)
FEE B R e F RS S —Em S fEAefrE
PrEEREA O B A E MEAEyEER -
TR R T B REAY 22 T - A R R FBEr T AT
FERE et SR 38 th ARl A\ AEARES AR fiE
R P — 22— - HEURE A LAY
12 BEs—EH AR E - R
&t - A dEaE ~ DUEfE > A e bR R IR
FAEE T B P e R — e F T -

A R SRS R R LR B (57 4R
H S HIEIE - $hoUE B R A AR
RTEAHIMEE « B~ HARAERR - IR EH)
M- BERFERE N EE AT - R
Frep R EHIRE -

ESPUN

fRaE ~ gtE ~ F5CI2(2010) - R FILE
HE B RZ FENERR. Sl B,
14, 39 - 66. https://doi.org/10.29480/CPAR.20
1004.0002

FEE ~ FIFEQ011) « BERRH BLE g it
TR o (ERRIISREEE > 1(1) > 75-81 - h

| RS | BRiR 7S | AROTIE |

ttps://doi.org/10.6123/JCRP.2011.006

INSHRQ201) - HEDH 7 AL F +—IZB
27~ F a7 AEEBDORE - ¢35 3 7
RN —. HHbEmES, 28, 91-104. https:/
/doi.org/10.29992/ZRWHLC.201107.0005

HawllfE(2014) - Fi] LINE Jb[E H A 30 & | T#L
#F NO.1 WEEAATCLFNPR - PCuSER
EBHE AL -

SREH ~ FRH2014) - DU S St @i
SRR TEST Line REEIFE  RITHA
ESS NI R B LR R R T 2
TFRFITSE » 12(4) » 419-449 -

MRk ~ JTRR(2014) - B EESEASRITHE
FH R B Y A R R M - BT
70 97-111 -

HEIREE - MREEZR(2016) o i EEA o PR ERC
R EE R MR SE o AR TAZETF] > 1
8(1) » 45-56 - https://doi.org/10.6273/JES.2016.
18(01).04

HEIREE ~ PRRFR(2017) USSR/ NV
A EETRIE ST © SEtESE » 20(1) - 4
5-71 -

BN ~ 2231E(2018) - HfEEIEEE, ALEEE
Bt eI EAAZE: DL LINE REE BBl &5
EFARIFHFE, (119), 1-13.

SRIGEE ~ TP - FFRE(2018) - B ARG ELIR
I R B ) S TR AR b 2 RET — DLER B By

BRI - HEGTSRH > 12 38-51 -

BAWRZZ(2018) o A2 7 » HEs I ERIZE
B ANLEE - OBEBEEBVELE - BRIt
EPTEET G > 66 0 103150 © https://doi.org/10.
6523/SOCIETAS.201809

FEE ~ HIFE2019) - I HEEERE LINE
Pl e e 22 (L B R TR 9 - e T LR
¥ > 20 > 33-52 -

FAET(2021) - AL FEHE T RER TR 5 R A H
ST o BEIEFNT 0 2 > 52-54 > 66 - https:/doi.
org/10. 162807.

Black, D. (2012). The virtual idol: Producin
g and consuming digital femininity. In Idols
and celebrity in Japanese media culture (pp.
209-228). Springer. https://doi.org/DOI 10.1
057/9781137283788

[JDMD/Vol.13/No.1/2021 67



| PRETRE S Cae iy B s |

Bopp, J. A., Miiller, L. J., Aeschbach, L. F.,

Opwis, K., &Mekler, E. D. (2019). Explori
ng emotional attachment to game characters.
CHI PLAY 2019 - Proceedings of the Ann
ual Symposium on Computer-Human Interact
ion in Play, 313-324. https://doi.org/10.1145/
3311350.3347169

Bredikhina, L. (2020). Designing identity in
VTuber era. Proceedings of Laval Virtual V
RIC ConVRgence, 182—184.

Callcott, M. F., &Lee, W.-N. (1994). A cont
ent analysis of animation and animated spok
es-characters in television commercials. Journ
al of Advertising, 23(4), 1-12.

Callcott, M. F., &Lee, W.-N. (1995). No Est
ablishing the Spokes-Character in Academic
Inquiry: Historical Overview and Framework
For Definition. NA - Advances in Consume
r Research, 22, 144-151. https://www.acrweb
site.org/volumes/7687/volumes/v22/NA-22

Castells, M. (2007). Communication, power
and counter-power in the network society. In
ternational Journal of Communication, 1(1),
29.

Mar Grandio, M., &Bonaut, J. (2012). Trans
media audiences and television fiction: A co
mparative approach between Skins (UK) and
El Barco (Spain). Participations, 9(2), 558—
574.

Evans, E. J. (2008). Character, audience age
ncy and transmedia drama. Media, Culture
& Society, 30(2), 197-213.

Galik, S. (2019). on Human Identity in Cyb
erspace of Digital. European Journal of Tran
formation Studies, 7(2), 33—44.

Garretson, J. A., &Niedrich, R. W. (2004).
Spokes-characters: Creating character trust an
d positive brand attitudes. Journal of Adverti
sing, 33(2), 25-36.

Hallman, C. (2019). THE 25 HIGHEST-GR
OSSING MEDIA FRANCHISES OF ALL T
IME. Visual Capitalist. https://www.visualcapi
talist.com/successful-media-franchises/

Hefner, D., Klimmt, C., &Vorderer, P. (200
7). Identification with the player character as
determinant of video game enjoyment. Inter
national Conference on Entertainment Compu
ting, 39-48.

Hosany, S., Prayag, G., Martin, D., &Lee,

68 International Journal of Digital Media Design

W.-Y. (2013). Theory and strategies of anthr
opomorphic brand characters from Peter Rab
bit, Mickey Mouse, and Ronald McDonald, t
o Hello Kitty. Journal of Marketing Manage
ment, 29(1-2), 48—68.

Iglesias, K. (2005). Writing for Emotional i
mpact. WingSpan Publishing. ISBN : 9781595
940285

Kazuo, K. (2017). From character theory to
new theory, Kazuo Koike’s character new th
eory. On-demand. ISBN-13 : 978-4814913329

Kazuo, R., &Naomi, N. (2001). Graphical an
alysis character marketing. JMA Management
Center. ISBN-13: 978-4820740438

Kondo, M. K. K. (2010). Kyarakuta meiking
u no ogonsoku(The golden rule of character
making). Born-digital. ISBN-13-978-48624612
61

Kubey, R., &Larson, R. (1990). The use and
experience of the new video media among
children and young adolescents. Communicati

on Research, 17(1), 107-130.

Lee, W.-H., &Lin, Y.-H. (2019). Online com
munication of visual information: Stickers’ f
unctions of self-expression and conspicuousn
ess. Library and Information Science. ISSN:
1468-4527. https://www.emerald.com/insight/p
ublication/issn/1468-4527

Mitsuru, K., &Kunio, K. (2010). The golden
rule of character making. Born-digital. ISB
N-13 : 978-4862461261

Rusnakova, L. (2019). Stylisation of virtual
characters in digital games. European Journal
of Science and Theology, 15(1), 113-123.

Tooru, Y. (2000). Character business: A hug
e market created by“cute.”PHP Institute. ISB
N- 10:456961177X

Valkenburg, P. M., Peter, J., &Walther, J. B.
(2016). Media effects: Theory and research.
Annual Review of Psychology,67,315-338.

WIPO. (1994). Report prepared by the Intern
ational Bureau. Character Merchandising. http
s://www.wipo.int/export/sites/www/copyright/e
n/activities/pdf/fwo_inf 108.pdf

Xu, W. (2019). Toward human-centered Al:
a perspective from human-computer interactio
n. Interactions, 26(4), 42—46.



SN S TS ATHEE
o FHi&s & S BRE
. o =ugH
- (IR EEE )
% o0 EHEgs A€ HHA
o smgR
oS HESTHEL, PR H A 1
o o« #® A H
i AN i
C
W
5o
o AT ERE > R
= B
FEEHE
O~ A4k
SR
B E E-MAIL RN
EpT
s
= S s
EF‘ i E ﬁﬁ ﬁi ﬁ E' EEnﬁ (?%E)
A8 408 i H H % EE  IEEemEs
wacm | Ol OFEE  JHA




BB T

W A G B i R e & A DT HERS ¢

L. SIEGEEMB " B HRSSEt BRI - ZEhRAEE A 800 7T -

2. WEST e s NI B R R R BIE B S Ae s T2 (UDMD) -

3. 200 T eEE ARG BEEAEE -

4. SEREPFHA ARG RGTE R (UDMD) TISEE (KRR - TN S
NTD 5000 7T » & 287 NTD 2,000 j©.) -

5. BRI e BIPR AR s TAH BRI SRS 4 - M O ARy E i B

SERAR R RPERA T ¢
L {BLAEE © S NTD 2,000 72
2. B E - Hagd NTD 10,000 ¢
3.8B4gE  FEGENID 800 7T

N et E TR

Fo % aBRIEsGtEg

MR %t 031001123058 (HVEIRTTF/N01T)
SRITACIT - 004

W s A Gl EEEE RS E-mail ERLERE » DAFIZORIER -
GE * ERHE ASCRIRERS - ML ML E ~ 2288 R AGESSEES - 1] AR
aTEE T Z BB RS M XH)

R AR A
b fE: 64002 EMMRSTHRERES 3 B 123 5F(H 2019 F4E)
BIIZEMEHCRER | et 2T 5E AT
% EH ' 886-5-531-2234
@R dnd@dmdorgtw (B AGHHE)
4 Bk ¢ http://www.dmd.org.tw/
g ek N0 BriiE ERR BN 886-5-5342601#6517

FREEHEHIIIA - FR e BRI A SG T g B R IR -

EEB Y HR b



(1JDMD USSR i RG22 ) STRIFRAS

% R A

H 4E E0 L SRS e
64002 ARG L AT RS RS 3 B 123 5% (H 2019 i)
Taiwan Association of Digital Media Design

123 University Road, Section 3, Douliou, Yunlin 64002, Taiwan, R.O0.C

HH: +886-(0) 5-531-2234

Y (BEALRIRN) - Name(#£27) :
gt

Hapithil

4% T EE(Offile) EHERS -
BEFEGE

2021 FEETRE HR(EFFE )

oitrE | B (=3 EHS2400( 2 E)
ST FILS80(Z Hf &)
VNG =0k il EHS600(ZHE)
TSR A FILS20(ZHE)
® SEgRMHEEEE o AN R E SIS
o44E] R (IDMD BB fiAeseat B T)) -~ Mm% SRAAG - Rl e
OffifE AT - 25 HHCE LA | LLEE S IR $3 S -
RO -

HEERAIT © SEEIRTT SNaTT
Pt BB eSS IR 0 031001 123058 $R{T(UHE - 004
MERK (% > EREAEIERC RIS AN MY R B E - B E R © 05-531-2234 -

(FEER R )




International Journal of Digital Media Design

Author Guidelines

International Journal of Design

invites contributions of three types:
1. Original Articles

2. State-of-the-art Reviews

3. Design Case Studies

4. Art Work Papers

Preparing for submission

Submission of a manuscript implies that the
paper has been neither submitted to, nor
published in any other journal, in the same or
similar form, in English or in any other language.
Manuscripts previously published in a workshop,
symposium, or conference can be submitted for
consideration provided that the authors inform
the editorial office at the time of submission, and
that the manuscripts have undergone substantial
revision.

Double-blind Review

To facilitate the journal’'s double- blind peer
review process, authors should make efforts to
ensure that information about the authors’
identities do not appear anywhere in the
manuscript. If an author is cited, “Author” and
year used in the bibliography and footnotes,
instead of author’s name, paper title, etc. The
author’s name should also be removed from the
document’s Properties, which in Microsoft Word
is found in the File menu.

Format

The preferred format is Portable Document
Format (.pdf), Microsoft Word documents
(.doc, .rtf) are also acceptable. Manuscript
should be created with minimum formatting.

Language

Manuscripts must be in English. Both
English and American spellings are acceptable.
Authors fluent in another language are
encouraged to provide, in addition to the full
manuscript, a title page and an abstract in
another language.

Peer Review Process

All manuscripts submitted to International
Journal of Digital Media Design are peer-
reviewed according to the following procedure:

Initial review: The Editor-in-Chief evaluates
all manuscripts to determine if a manuscript is
appropriate for consideration by International
Journal of Digital Media Design. Manuscripts
that do not meet the minimum criteria are
returned to the authors within one week of
receipt. This is in the best interest of the authors
who could then decide to fix the problem or to
submit the manuscript to a more appropriate
venue, avoiding delay caused by a lengthy
review process that would nonetheless lead to
rejection.

Peer review: Manuscripts passing the initial
review are assigned to a Guest Editor, who
selects several referees based on their expertise
in the particular field. A manuscript is reviewed
by at least two referees under a double-blind
peer review process, where both the referees and
the authors are kept anonymous. Referees are
asked to evaluate the manuscript based on its
originality, soundness of methodology, impact to
design research, and relevance to design
practices. To facilitate timely publication,
referees are asked to complete their reviews
within one month. After collecting the referees’
reports, the Guest Editor makes a
recommendation on the acceptability of the
manuscript to the Editor-in-Chief.

Recommendation: Based on the referees’
comments and the Guest Editor’s
recommendation, the Editor-in-Chief makes a
final decision on the acceptability of the
manuscript, and communicates to the authors the
decisions, along with referees’ reports. The final
decision can be “accept as is”, “minor
revision”, "major revision”, or “reject”. A revised
manuscript should be re-submitted within six
months of the decision. It will usually be
returned to the original referees for evaluation.

Manuscript Submission

Authors are invited to submit their
manuscripts. For further information, please
contact dmd@dmd.org.tw
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