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Preface by the Editor-in-chief

Nowadays, technology and art develop tremendously along with ages. Taiwan has
gradually entered an era of advanced visual design due to the influence of technology
and aesthetics. However, it is still in doubt whether new technology can really change
our ideas and lifestyle and take us out of the traditional bracket. Digital design is not
only about interpreting traditional mediated environment with digita tools;
nevertheless, business users use it for just benefits and convenience. This abandons
the spirit and essence of design. The rise of digital technology is similar to the
post-modernism; it contains uncertainties but more possibilities. It provides a unique
opportunity for discussions. Furthermore, the contents and presentations of academic
researches, artworks and feedbacks are becoming more diverse and exciting.
According to current research from the points of views of aesthetics, art, design,
sentiment, psychology, and education, they reveal variations of appearances and
essential properties. Because of these abundant possibilities, how we can carry out our
academic and creative research more objectively to explore, research and interact with
others becomes a major important topic for researchers and designers. The review of
our past allows us to expand on our future; we are crossing over information age and
stepping into a digital design era. We should look into how digital media can combine
with design, originality, communication, aesthetics, art, and so on, to create a
delightful experience as well as become the current leading trend.

There are ten contributions for this version of the International Journal of Digital
Media Design. Six are being published after reviewed by two anonymous peer
referees. These include English papers. 1. “Affective Agent Interfaces: A Review of
Empirical Results with regard to Visua Impact” discusses the interface design,
especially on emotional aspect of agent interface. Particularly, this paper focuses on
the effect of human emotions (by far from psychological perspectives), and shows the
importance of the topic in the design field. 2. “A Study on Integrating Electronic
Picture Book into the Junior Students’ Digital Storytelling Teaching Program” uses
electronic picture book to investigate the effectiveness of using digital story creation
with 59 junior high school students. The system mainly adopts experiment method,
participant observation, interview, expert checklist, and text analysis to support its
result. It is a fine experimenta research as it takes place in an actual teaching
environment. In addition, Chinese contributions for the journa include: 3. “Ambient
Interaction: Case Studies of Interactive Artworks in Public Space” targets at
investigating how individuals interact with public artworks. Moreover, it discusses the



connections between public artworks and our society, a topic indeed interesting and
innovative. 4. “A Study on the English Learners Cognition toward M-Leaning’
combines mobile learning with Zmet method to explore the value of M-learning. This
paper contributes significantly to the marketing and advertising strategy of mobile
service. 5. “A Research of Augmented Reality on interactive English Digital learning
materials — A case study of 3 games for the 5th graders of Elementary School”
employs digital augmented reality of learning materials on thirty three students
English learning research. This work combines the quantitative and qualitative
methods to test the effectiveness of developed teaching materials through the
academic laboratory. 6. “Application of Digital Content to Promote Traditional
Industry: Design of Solid Wood Furniture as an Example” discusses how using digita
3D instrument through a technical presentation. It focuses on structure, appearance,
texture, and so on to minimize pre-operation and operation errors. The result of this
study is worth referencing for the product development of solid wood furniture
manufacturers.

In early 2013, we had this publish applied for the THCI archive through the National
Science Council (Research Institute for the Humanities and Social Sciences). Under
the approval of the central evaluation center, National Science Council announced on
June 20th that the International Journal of Digital Media Design has been retrieved
under the category of art. We thank alot to those publishers and academic community
who provide so much assistance, especialy to the editors of this volume of journal,
professor Tao-l1 Hsu, professor Shu-Ling Lai, professor Jun-Hong Chen, and professor
Kuan-Chun Chen who contributed their superior leadership over along period of time.
Lastly, we appreciate those reviewers hard work. With all the supports, this journal
will continue to improve.

Editor-in-chief  Nien-Tsan Wang

National Taiwan University of Arts
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ABSTRACT

This review concerns human feelings when they interact with computational agents that are represented
by visual characters, and these are regarded as affective factors. Computational agents that interact with
humans usually through agent interfaces and natural language referred as Embodied Conversational
Agents (ECAS). In truth, agent interfaces are the media that allow users to interact with agents, albeit
the design of efficient agent interfaces is necessary. This study concerns that affective agent interfaces
are small in number and differ with regard to the measure methods. Here provides a broad and
systematic overview of the empirical studies conducted so far in relation to visual impact of agent

interfaces on users.

Keywords: Affective Agent Interfaces, Embodied Conversational Agents (ECAS), Visual Impact.

1. Introduction

With  major developments of Artificial
intelligence (Al) and computer graphics fields,
studies on human-computer interactions (HCIs)
have emphasised the need to move beyond
functional programmes in designing lifelike
interfaces, likely ECAs, by studying target
appearances and behaviours, such as facial
expressions and gestures (Cassell et al., 1999).
ECAs are one type of software that developed
with artificial intelligence, as well as one kind of
anthropomorphic agents. ECAs acting as
“autonomous agents with a human-like
appearance  and  communicative  skills”
(Pelachaud, 2005, p. 683). In truth, ECAs are
inventions that allow people to interact with
computers in a natural and intuitive manner. As
a consequence, humans interact with
computational devices that are represented by
ECAs by means of a natural and intuitive
manner, and this enables easy communication
via natural language and gestures. With
developments in computer technology and
advancements in computer graphics, ECAs are
expected to be increasingly employed in HClIs,
in which affective interfaces of ECAs play a
critical role, and these are regarded as affective
agent interfaces.

Researchers have advanced these developments,
most noticeably in the past two decades, in
terms of their functional and operational speed.
One of the most common areas of contemporary
research has been the visual representation of
agents. This interest may derive from humans’
first impressions of intelligent agents typically
being by way of their visual representations.

However, the question remains as to what extent
the appearance of these agent characters is likely
to determine the quality of the computer user’s
interactions.

1.1 Agent Interface

An agent interface is an intelligent agent that is
represented by one type of visible interface, and
users are able to communicate with the agent
through the interface (Shneiderman & Maes,
1997). In a situation where visible interfaces are
symbolised in GUI forms, these visual
representations are mostly anthropomorphic
characters (Laurel, 1990).

In order to improve HCI performance towards
human-human interactions, computers are
required to possess more human-like capabilities
(Geven, Schrammel & Tschelig, 2006). For
example, computers are represented by visual
characters as well as being designed with
emotional facial expressions in order to express
thoughts and communicate with humans
naturally. Anthropomorphic agents generally are
the computer systems displayed in human forms,
and are also a type of affective computing.

1.2 Affective Factors

According to Russell (2003), affect as classified
by psychologists generally covers feelings and
emotions. As a result, it is patently clear that
affect is intimately involved with human
emotions. Humans are not entirely rational or
logical beings, given that feelings, moods,
emotions, and other types of affective factors
have a significant influence on people’s
thoughts and behaviours.
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Affective factors not only affect humans in
terms of their behaviour and thoughts, as they
are also affected by external objects, events and
other individuals. Norman (2002) suggested that
“pleasing things work better”, given users are
attracted by beautiful products and express
greater willingness to use those products. In fact,
even a single external objective event can
clearly alter humans’ affective states (Russell,
2003). These represent some of the reasons why
Zhang and Li (2005) pointed out that utility and
accessibility were not the only factors that
Information Technology (IT) designers should
pay attention to, as affective factors should be
given due consideration.

In summary, according to the above studies, it is
not particularly problematic to establish that the
appearance and expressive manner of agents
affect humans. However, limited research has
focused on the visual form of agents. Gulz and
Haake (2006) addressed two  possible
explanations as to why visual appearance is
commonly neglected in research on embodied
agents, given “it cannot be readily approached
with existing research methodology” and “the
influence of look on emotional and intellectual
processes is not readily accepted, although
empirically well established”. In addition,
compared to the amount of studies on other
aspects of interface design, such as websites,
applications on portable devices and computer
software, a paucity of investigations have been
conducted on interfaces with embodied agents.
However, the interfaces of embodied agents
continue to play a significant role in user
engagement and overall feelings. As a result,
designers and researchers should grant
additional attention to improving design of the
interfaces with embodied agents.

2. Affective
Interfaces

Influence of Agent

The various studies have proved that various
agent interfaces deliver diverse influences on
HCls, in particular the visual appearances of
agent interfaces affect users who utilise
computational systems. Gulz and Haake (2006)
posited that poor visualisation of educational
animated agents has impacted users, despite the
successful functioning of agents. In addition,
this study proposes that visual and aesthetic
factors should be considered when researchers
or designers develop ECAs. In fact, this
situation pertains, as “appearance is a critical
component of how people access ECAs. It is
perhaps not surprising that individuals prefer to
look at or even interact with ECAs that are more
“attractive™” (Nass, Isbister, & Lee, 2000, p.
397). The embodied pedagogical agents
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positively influence learning in various ways
(Clarebout, Elen, Johnson, & Shaw, 2002;
Kramer & Bente, 2010).

Numerous studies have indicated that embodied
agents have the ability to improve HCls,
although failed applications like Microsoft
Office Assistants may periodically occur. In
truth, multifarious suggestions have been
generated for designers and developers to create
better agent interfaces in order to avoid such
situations eventuating. Koda and Maes (1996)
state that ECAs portrayed as animal characters
are generally regarded as more likeable than
their human counterparts. In a similar vein,
Oviatte and Adams (2000) hint that children
prefer to talk to ECAs that are represented by
animals because they viewed them as friends,
rather than aspirants or teachers. In addition,
Forlizzi, Zimmerman, Mancuso and Kwak
(2007) explored the relationships between the
visual features and performances of embodied
agents, and concluded that users favour human
forms over non-human forms. Additionally,
users typically choose embodied agents with
female forms as opposed to male ones. In fact,
the visual presence and appearance of these
agents impact users in many ways, such as
beliefs, interest, attitude and feelings (Baylor,
2009). Actually, agent interface related studies
under various mission with dismiss purposes
offer dissimilar suggestions for interface design.
Therefore, appropriate agent interface design
should consider the precise mission being
undertaken and the surrounding environment.

Furthermore, beautiful items generally attract
people’s eyes, and this phenomenon also
prevails with agent interfaces. In reality,
embodied agents designed with beautiful
appearances are more convincing and possess
the ability to obtain greater cooperation from
their users (Nass et al., 2000). Moreover, the
appearance of embodied agents influences the
feelings of users. In this field, Koda and Maes
(1996) assert that humans favour embodied
agents with realistic faces to those with abstract
ones while people consider that realistic
embodied agents possess greater intelligence.

In fact, similarity is another feature of agent
appearance that impacts users. For example,
students prefer pedagogical agents of the same
ethnicity as their own (Baylor, 2005). Similarly,
agents that are similar to users in terms of
appearance-related characteristics have more
influence on users (Bailenson, Blascovich, &
Guadagno, 2008). Additionally, Fox and
Bailenson (2009) established that agents with
similar appearances to users and where users
watch them exercising and losing weight in the



virtual world, users will subsequently exercise
more and try to lose weight in the real world.

In addition to the effects of beautiful and
realistic ECAs, studies have recorded that the
sizes and forms of embodied agents similarly
influence users. Partala, Surakka and Lahti
(2004) researched the proximity levels between
embodied agents and humans. They found that
preferred levels for individuals to communicate
with an embodied agent are the personal
proximity level (46-122 cm) or the social
proximity level (122-366 cm). Additionally, the
size of face displays elicits some psychological
responses among users, such as mental energy,
memory and judgments (Reeves & Nass, 1996).
In truth, agent interfaces comprise the attached
elements of vision on intelligent agents and
appearance is the most significant factor, which
motivates users to utilise embodied agents
(Baylor, 2009).

Figure 1 shows the architecture of the visual
factors of affective agent interface impact on
user affective factors, such as user experiences,
user behivours, user performances and other
factors.

- .\
Visual Factors of
Affective Agent

Interfaces

influence User Affective

)| Fatos

Face l

User Experiences l

Beauty I User Behaviours l

Realistic l User Performances l

Other Visual Factors I

Figure 1. The architecture of the influences of
affective agent interfaces on user affective factors

3. Visual Impact of Agent Interfaces

According to Dehn and van Mulken (2000), the
effects of animated agents on users consist of
three types of effects, namely users’ subjective
experiences, users’ behaviours and user
performances. The following paragraphs will
summarise the work of Dehn and van Mulken
(2000) and assess numerous empirical studies
evaluating the visual impact of agent interfaces

on users’ experiences, behaviours and
performances.
3.1 Visual Impact of  Agent

Interfaces on User Experiences

The employment of visual characters to
represent agents may potentially influence user
attitudes towards agents. In fact, the empirical
evidence regarding the visual impact of agent
interfaces on user experiences includes
intelligence,  believability, likeability/social

Other Affective Factors I
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evaluation, activity, engagingness/entertainment,
comfort, usability/utility, reported attention,
enjoyment, appreciation and felt support. Prior
to interaction, the majority of users had assumed
agents that resembled humans were more
intelligent (Koda & Maes, 1996; King & Ohya,
1996). However, after the interaction, the visual
representations of agents normally did not affect
user feelings about agent intelligence (Sproull et
al., 1996; Koda & Maes, 1996; Geven et al.,
2006). In the dimension of credibility, agents
with visual presences or expressive emotions are
typically more believable (Lester, et al., 1997;
Brave, Nass, &  Hutchinson,  2005;
Rosenberg-Kima, Baylor, Ashby Plant, & Doerr,
2008). In addition, agents that are represented by
visual empathic characters and similar to users
are more preferred (Koda & Maes, 1996; Brave
et al., 2005; Berry, Butler, & Rosis, 2005), and a
rabbit-like agent is more preferred by users
compared to a humanoid-looking agent
(Strafling, Fleischer, Polzer, Leutner, & Kramer,
2010). Similarly, with reference to engagement,
agents that are designed with animated faces and
beautiful features seem to encourage users to
increase their commitment in HCIs (Koda &
Maes, 1996; Baylor & Ryu, 2003; van Vugt et
al., 2006).

3.2 Visua Impact of  Agent
I nterfaces on User Behaviours

The visual impact of agent interfaces on users
has been primarily investigated with regard to
user behaviours while interacting with agents,
such as recognition, attention, flow of
communication and self-presentation. Koda,
Ishida, Rehm and André (2009) discover that the
recognition accuracy of agent negative
expressions is higher than positive expressions.
In addition, users are willing to pay more
attention to agents with faces than those without
(Takeuchi & Naito, 1995; Sproull et al., 1996).
In the sphere of self-presentation, users rated
higher self-presentation scales on agents that are
developed with speaking faces or similar to
users (Sproull et al. 1996; Rosenberg-Kima et al.
2008).

3.3 Visual Impact of  Agent
I nterfaces on User Perfor mances

These study findings demonstrate that the
representations of agents have certain influences
on user behaviour. Results from this behavioural
data reflect the outcomes of HClIs in terms of
performance, problem solving, learning and
memory. According to Geven at al. (2006),
subjects performed better when they indicated
with GUIs than with a character presented agent.
However, the study was a singular case, as

1JDMD/Vol.5/N0.1/2013 3
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subjects were asked to indicate a direction under
the interpretation of computer interfaces. Results
showed that GUIs provided clearer instruction
of direction over the character presented agent.
The study of Mumm and Mutlu (2011) on
motivational interfaces drew that human-like
agents are likely to enhance the social presence
of the interface and improve user performance.
In the dimension of learning, studies have
shown that different character presented agents
and expression methods led to distinct learning
outcomes (Baylor & Kim, 2004; Baylor & Ryu,
2003; Baylor & Kim, 2005; Baylor & Kim,
2008).

In addition to numerous agent interface studies,
which have been addressed in the previous
content, several studies in relation to different
visual parts of agent interfaces are presented
below.

3.4 Visual Impact of  Agent
Interfacesin relation to Face

The face is a key factor for the research of
interfaces with embodied agents, as face
includes two main elements, namely facial
expressions and eye contacts. Furthermore,
facial expressions have the ability to express the
emotions of embodied agents and eye contacts
can indicate directions of current information in
a given task.

In truth, several studies have been conducted
that address design aspects of facial features for
embodied agents (Gong & Nass, 2007; Sproull,
Subramani, Kiesler, Walker, & Waters, 1996).
One such investigation by Walker et al. (1994)
discovered that facial expressions affected users’
experiences and performances. This study also
found that stern expression created a bad
impression but led to greater engagement.
Furthermore, the eye gaze of agents also affects
users in the tasks, as the natural eye gaze of
agents helps direct the attention of users from
one agent to another during a multi-agent task
(Colburn, Cohen, & Drucker, 2000). Similarly,
Vertegaal, Slagter, van der Veer and Nijholt
(2001) also believe that eye gaze contacts are
the greatest predicator of conversational
attention during multiparty conversations. In
fact, eyes are the most obvious cue within the
face that allows the imparting of information.

Furthermore, eye gaze not only enhances
emotional expression, but also assists directing
users’ attentions during particular tasks to
augment user engagement.

Face is the most common application for
embodied agents functioning within interfaces,
given that it is the most obvious bodily form that
presents human features, and it is the easiest
approach to build a connection with humans.

3.5 Visual Impact of  Agent
Interfacesin relation to Beauty

In terms of the beauty of embodied agents,
Norman (2002, p. 36) states that “attractive
things work better” and during the interactions
between humans and embodied agents, the
beauty of the embodied agents has a
considerable impact on users.

van Vugt et al. (2006) declare that the beauty of
embodied agents may  enhance  user
engagements, albeit the good looks of embodied
agents did not affect the intention of users to use
the character. van Vugt et al. (2007) also proved
that users felt more involved with beautiful
embodied agents. This is likely to derive from
individuals feeling about beautiful products,
where the sell rate and satisfaction is typically
far higher than with less aesthetically pleasing
products.

3.6 Visua Impact of  Agent
Interfacesin relation to Realistic

The degree of realism of embodied agents tends
to have different outcomes on users. On the one
hand, Koda and Maes (1996) found that users
rated realistic agents more intelligent and
engaging as well as increasing task involvement.
On the other hand, van Vugt, Konijn, and Hoorn
(2009) discovered that the realism of embodied
agents is insignificant in the case user
involvement, as other design features have a
more influential effect on user performance.

Table 1, 2, 3 and 4 succeeds the review of Dehn
and van Mulken (2000) and summarises the
visual impact of agent interfaces in relation to
face, beauty, realistic and other factors of
assorted empirical studies. Capital letters in the
results column are abbreviations of the variable
names.

Table 1. The visual impact of agent interfacesin relation to face.

Variable Authors

Results

Intelligence
After interaction Sproull et al. (1996)
Koda & Maes (1996)

Geven et al. (2006)

Believability

I (text with speaking face) = | (text)

I (caricature face) = | (no face)

I (no character) = I (cartoon character) = | (realistic
character)

International Journal of Digital Media Design
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Variable Authors

Results

Lester et al. (1997a)
Lee & Nass (2002)
Baylor & Ryu (2003)
Geven et al. (2006)

Rosenberg-Kima et al.
(2008)
Likeability/Social

evaluation Sproull et al. (1996)
Koda & Maes (1996)
Berry et al. (2005)
Attractive Lee & Nass (2002)
Activity
King & Ohya (1996)
Sproull et al. (1996)
Politeness Hoffmann et al. (2009)
Engagement/

Entertainment Takeuchi & Naito (1995)
Koda & Maes (1996)
Comfort
Sproull et al. (1996)
Koda & Maes (1996)
Usability/Utility
Takeuchi & Naito (1995)
Berry et al. (2005)

Reported Attention
Attracts attention ~ Rosenberg-Kima et al.
(2008)
Felt support
Mitigating Baylor &
frustration Rosenberg-Kima(2006)
Attention

Eye contact
Response time

Takeuchi & Naito (1995)
Takeuchi & Naito (1995)
Sproull et al. (1996)
Skipped items Sproull et al. (1996)
Flow of
communication
Conversation
index
Self-presentation
Social desirability
scale
Altruism scale
Self-worth scale
Self-efficacy

Takeuchi & Nagao (1993)

Sproull et al. (1996)

Sproull et al. (1996)
Sproull et al. (1996)
Rosenberg-Kima et al.
(2008)

Performance

Geven et al. (2006)
van Vugt et al. (2007)

B (muted agent) < B (expressive agent)

B (animated agent)> B (static image), B (text-box)

B (animated image) = B (static image)

B (no character) = B (cartoon character) = B (realistic
character)

B (visual presence) > A (voice alone)

S (text with speaking face) < S (text)

L (face) > L (no face)

L (face) > L (no face)

L-A (animated agent) > L-A (static image), L-A (text-box)

A (geometric shapes) < A (human shapes)
A (text with speaking face) < A (text)
A-P (character) > A-P (paper-and-pencil questionnaire)

E (face) > E (arrow)
E (face) > E (no face)

C (text with speaking face) < C (text)
C (face) < C (no face)

U (arrow) > U (face)
U (face) > U (no face)

AA (visual presence) > AA (voice alone)

M-F (agent) > M-F (text-box)

EC (face) > EC (arrow)

RT (face) > RT (arrow)

RT (text with speaking face) > RT (text)
Sl (text with speaking face) > SI (text)

Cl (face) = CI (textual descriptions)

SD (text with speaking face) > SD (text)

SA (text with speaking face) > A (text)
SW (text with speaking face) = SW (text)
SE (visual presence) > SE (voice alone)

P (character) < P (no character)
P (character) = P (no character)

Table 2. The visual impact of agent interfacesin relation to beauty.

Variable Authors Results

Engagement/

Entertainment van Vugt et al. (2006) E (beautiful character) > E (ugly character)
Intention to van Vugt et al. (2006) E-1 (beauty agent) = E-I (ugly agent)

interact

Table 3. Thevisual impact of agent interfacesin relation torealistic.

Variable Authors Results
Intelligence
Before interaction Koda & Maes (1996) I (caricature face) < | (realistic face)

King & Ohya (1996)

| (geometric shapes) < | (human shapes)

1JDMD/Vol.5/N0.1/2013 5
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Variable Authors Results
Believability
Brave et al. (2005) B (empathic emotion) > B (no empathic emotion)
Likeability/Social
evaluation Gong (2008) More anthropomorphic agent receives more social
responses.
Brave et al. (2005) L (empathic emotion) > L (no empathic emotion)
Stréfling et al. (2010) L (cartoon-like) > L (human-like)
Engagement/

Entertainment

Involvement

Distance
Comfort

Perceived caring

Friendly
Usability/Utility

Enjoyment

Felt support

Problem-solving
Simple problems
Complex

problems

Learning

Instructor-like
Memory

Lester et al. (1997a)

Baylor & Ryu (2003)
van Vugt et al. (2007)
van Vugt et al. (2007)

Brave et al. (2005)
Stréfling et al. (2010)

Lester et al. (1997a)

Bartneck (2003)
Bartneck (2003)

Brave et al. (2005)
Lester et al. (1997b)
Lester et al. (1997b)

Lester et al. (1997b)
Baylor & Kim (2004)
Baylor & Ryu (2003)

Berry et al. (2005)

E (mutes agent) = E (expressive agent)

E (animated image) > E (static image)

E-1 (realistic agent) = E-I (unrealistic agent)
E-D (realistic agent) = E-D (unrealistic agent)

P-C (empathic emotion) > P-C (no empathic emotion)
C-F (cartoon-like) > C-F (human-like)

U (muted agent) < U (expressive agent)

E (emotional robot) > E (none-emotional robot)
E (screen character) = E (robotic character)

F-S (empathic emotion) > F-S (no empathic emotion)
SP (mutes agent) = SP (expressive agent)

CP (mutes agent) < CP (expressive agent)

L (mutes agent) = L (expressive agent)
L (realistic agent) > L (cartoon agent)
I-L (animated image) > I-L (static image)

M (emotional agent) > M (none-emotional agent)

Table 4. The visual impact of agent interfacesin relation to other factors.

Variable Authors Results
Likeability/Social
evaluation
Nowak & Rauh (2005) L-A (Femininity agent) > L-A (masculinity agent)
Preference Nowak & Rauh (2005) L-P (same gender as subjects) > L-P (differ gender from

Usability/Utility

Reported Attention
Attracts attention
Distracts

Appreciation

Recognition

Flow of

communication
Repetitions
Hesitations
Overlaps

Self-presentation
Self-efficacy

Self-regulation

Cassell & Thorisson
(1999)
Rosenberg-Kima et al.
(2008)

Koda & Maes (1996)
Koda & Maes (1996)

Baylor & Ryu (2003)

Koda et al. (2009)

Cassell & Thdrisson
(1999)
Cassell & Thdrisson
(1999)
Cassell & Thérisson
(1999)

Rosenberg-Kima et al.
(2008)
Baylor & Kim (2004)

subjects)

U (verbal-only), U (verbal/emotional) < U
(verbal/structural)
U (male) > U (female)

Caricature face attracts attention

Caricature face does not distract

P-L (animated image) > P-L (static image)

R (negative expressions) > R (positive expressions)
FR (verbal-only), FR (verbal/emotional) > R
(verbal/structural)

H (verbal-only), H (verbal/emotional) < H
(verbal/structural)

O (verbal-only), O (verbal/emotional) < O
(verbal/structural)

SE (similar to users) > SE (dissimilar to subjects)

SR (male) > SR (female)
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Variable Authors

Results

Baylor & Kim (2004)
Learning
Baylor & Kim (2004)
Baylor & Kim (2005)
Baylor & Kim (2005)
Baylor & Kim (2005)
Baylor & Kim (2008)
Baylor & Kim (2008)

Instructor-like

SR (mentor) > SR (motivator) SR (expert)

L (black expert) > L (white expert)

Expert led to increased information acquisition
Motivator led to increased self-efficacy

Mentor led to overall improved learning and motivation
Facial expression valuable for attitudinal learning
Gestures valuable for procedural learning

4. Conclusions

We can see from above researches that some
positive impacts of ECAs exist in several areas,
likely socialization, just like real humans
attempting to capture someone’s attention (Dehn
& van Mulken, 2000), and according to the old
maxim: ‘better a little fire to warm us than a
great one to burn us’. ECAs with affective
interfaces might be able to satisfy users with
psychological  support.  However,  other
sociological concerns are that if users rely
excessively on these agents for the virtual social
support and learning company, this may
decrease individuals’ social skills. This
underscores the need to ensure that ECAs with
affective interfaces are as rich as possible, and
used carefully (Baylor, 2009).

There are various advantages between these
particular agents, which are presented by various
characters. Nevertheless, it is almost impossible
to make the advantages outweigh the
disadvantages by using one character in all
application domains. Hence, careful attention is
required to design the front-end representations
of agents (Baylor, 2009), and the advised
approach is to carefully assess both advantages
and disadvantages of all characters and chooses
the most appropriate one for the application
domain.
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ABSTRACT

This study examines the use of an electronic picture book, “Little Stone Buddha” as teaching media in
an experimental course on storytelling. The subjects are 64 eighth grade students from Ping Nan junior
high School in Taoyuan County, Taiwan. In order to analyses the students’ learning performance, the
research method adopts quantitative empirical statistics to test a single experimental group by using
tables of “Interest scale” and “Flow Experience scale”. In addition, the qualitative method is used to
collect the learning data by observing, interview, experts’ evaluation and texture analysis. Results of
the quantitative and qualitative study were: 1. the index of “Creation interest” was improved up to 3.59
from 3.27 after the experimental teaching course; 2. the experts found that the students who were
trained by experimental teaching in electronic book can grasp the storytelling principles and skills of

narrative techniques in the creation abilities.

Keywords: Electronic Picture Books, Digital Storytelling, Flow Experience, Interest in Creation.

1. Introduction

The multimedia era results from the process of
convergence of three industries which were
created at an interval of 50 years respectively:
telephone industry, the television industry, and
the  computer industry.  Through the
dissemination of information with computer
technology using a variety of media including
text, images, video, voice and other integrated
messages, the age of “digital convergence” has
began. “Digital convergence” refers to the use a
new method of communication with varied
contents of digital technology; it is not solely a
technological matter. It can be a brand new life
and working style, as it foresees new services
and opportunities to implement industry
productivity and competitiveness on the market
(Pagani, 2000). As pointed out by Tribe and
Jana (2006) when new technology combines
with cultural arts, the product is a new form of
communication for the 21st century.

In human communication process, more than
80% of message dissemination methods depend
on non-literal content, much of which is
established in non natural language and even in
image  implication  (Gwendolyn,  2000).
Storytelling is a method of human
communication and message dissemination.
Thus, the story combines with the language to
convey images so as to make the listener easily
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comprehended its complex concepts, ideas or
messages, by which allow more effective
communication. The ability to tell stories is
important along with the narrative presentation
skills. In regards to information dissemination or
communication behavior, by combining the
“story elements” with an information
disseminator, it can enhance the audiences’
comprehension in an effective message
dissemination way. For this reason, storytelling
is a very crucial cognitive process which’s
combined message, knowledge, background and
emotion (Norman, 1993). Therefore, how
to educate in the art of storytelling by using
new media is among the key issues and missions
of educators.

As technology advances, the majority of
people’s live are occupied by a variety of
audio-visual media, which mean that variety of
traditional methods cannot be relied on to teach
a new generation of young students. Many
studies have confirmed that for reducing the
cognitive burden of learning, teachers could
make use of multimedia visual and auditory
materials.(Tversky, Morrison, & Betrancourt,
2002). Moreover, for practicing teachers, the use
of visual multimedia and auditory materials can
reduce the cognitive burden on students and
enhance their concentration while  learning
(Guttormsen-Schér & Kruger, 2000). In the face
of post-modern, pluralistic times, through
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exposure to a variety of media, use of digital
media for the storytelling training can enhance
students’ language skills, as well as the visual
imagination creativity. In promoting
multi-literacy, aesthetic, critical capabilities, and
integration of arts into the teaching environment,
the used of digital media narrative could be
considered as a more effective method.

In recent years, the Ministry of Education of
Taiwan has been encouraging teachers to
develop the range of the teaching methods,
including both reading proficiency and writing
(storytelling). To begin with, extensive reading
could provide students with a rich and varied
knowledge and content for writing activities.
However, there are many difficulties in teaching
writing. Most teachers feel that students are
afraid of writing due to lack of interests. In brief,
teachers need more proper, effective teaching
methods (Chang, 1994).

In A Whole New Mind: Moving From The
Information Age To The Conceptual Age (Pink,
2005), it’s noted information and knowledge has
led to the development of a national economy in
which the benefit was gained by knowledge is
effective more than the labor-intensive way.
And humankind are moving from a logical,
sequential nature and into a computer
performance information age, an area of
innovation, empathy, and emotional force, to
communicate in an emotional mode. The
“Master of storytelling” will be the next wave of
upstart workplace. In addition, the author of The
Ten Faces of Innovation, Kelly points out that
“storyteller” is one of the key points for the ten

faces of diversity with the innovation
(Kelley & Littman, 2005). Based on
abovementioned theoretical context, this

research suggests that teachers should guide
students to understand the narrative skills
through the use of multi-media so as to improve
their creative interests.

This research thus takes an electronic picture
book as the reading material for leading students
to understand the structure of a story, so as to
enhance the creativity as well as to appreciate
beauty. The purposes of this research are as
follows: (1) to stimulate students’ interest
through the “Digital Creation Stories” teaching
program. (2) By taking an electronic picture
book, “Little Stone Buddha”, as an
implementation of teaching media education for
junior high school students’ creation of digital
media. In addition to, there are three research
questions:

(1) How do students process digital story
creation?
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(2) How can we improve the effect of
junior high students” abilities for digital
storytelling?

(3 Can we make a  substantial
improvement through the wuse of
experimental teaching course?

Through this research’s experimental tools, we
will take the “digital story creative interest
scale” to make a pre and pro test to explore the
creative effect of experimental subjects, as well
as design the “digital story creative flow
experience scale” to evaluate and examine
students’ flow experience. Moreover, through
the method of statistic qualitative test, we will
examine the effect of its changing interest, and
analyze the flow experience’s relation to digital
creation.

2. Literature Review

2.1 The Definition of an Electronic
Pictur e Book

Frankfurt Book Fair was held in 1993, a trend
indicator of publishing industry, the publishing
area of electronic books was formally emerged.
The age of e-book publishing came when e-book
in a brand new way. Tsai(1996) defined e-book
story in his thesis as follows: the use of words,
sound, animation or image are presented as a
plot of a story. In the meantime, the readers
could make interactive contact when reading
e-books. Hung(1999) considered that the
so-called e-books, short for electronic books,
also is a kind of electronic media and a medium
of publication.  Electronic media generally
refers to radio and television, before the
computer became universal. Nowadays, e-book
refers to a publication which takes electronic
media as a medium. If the target audience for
the content of an e-book as children, the-book is
called an “e-children’s book”. Shuai(1999)
stated that the e-book combined with literature,
language, pictures, music, sound, animation,
video audio and video programs, and through
digital publish. That is, computer multimedia
could present the sound, light, and image effect,
and thus attract children’s attention for raising
their reading interest.

This research defined “e-book” as the carrier of
electronic media, which includes words, sound,
animation, figure, voice, and music, in order to
present the plot of a story, and to provide an
interactive contact to readers in the process. In
terms of the e-book’s multimedia perspective,
firstly, e-book could provide symbol system in
which words and sound combine as the core
component of language intelligence; secondly,
pictures, figure and color of animation could
reinforce the core component of spatial
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intelligence; thirdly, sound and music the core
component of music intelligence; and finally,
the interactive contact and sharing between text
and readers as the core component of
interpersonal intelligence. In contrast to the
traditional books, e-books take animation, image,
sound, and other mediums, to present their
content, which thus requires the use of CD-Rom,
multi-media computer and other special
equipment for reading (Tzeng, 2004), if a paper
book is the double play of words and pictures,
then, the e-book is the symphony of words,
sound, and image.

In the early stages, scholar Huck (1973)
considered that picture books transfer messages
for narration by means of two kinds of media art,
that of text and of illustrations, although only
pictures can also convey a whole story. Bader
(1976) further defined picture books as
including text, picture, and integral design;
being a man-made product with a record of
society, culture, and history, and the most
important in the experience of children. This
kind of art has existed with pictures and text for
present animated effects (Bader, 1976). From
the perspective of reading atmosphere, picture
as a art production which conveys message by
means of the pictures on pages as well as with
both pictures and text to describe its meaning
(Keifer, 1982). Thus, Nodelman indicates that
picture books convey messages with less words
or even without words are different from other
kinds of language art or visual art (Nodelman,
1988).

22 The Related Research on
Electronic Picture Book for Teaching

American audio-visual media expert R.S.
Woodworth also considered that visual
experience for learning accounting for 70%, and
auditory experiences accounts for 20%. That is,
most human learn through visual combining
auditory experiences with visual experience
accounting for 70%. (Woodchester, 1938). Thus,
what children have learned could stay longer in
mind through audio-visual media (Henneman &
Lomg, 1954). Dr. Edgar Dale once analyzed the
human learning experience, and he proposed
“Cone of Experience” for bringing various
learning experience so as to present electronic
media from the specific aspect to abstract. Dale
showed that students will be able to do at each
level of the Cone (the learning outcomes they
will be able to achieve) relative to the type of
activity they are doing (reading, writing,
viewing images, etc). The most effects are what
students will generally remember; indicate that
practical, hands-on experience in a real-life
context will allow students to remember best
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what they do. In short, Dr. Edgar Dale’s
statement welled on the effect of electroinc
media on human leaning experiences. From
another perspective, psychologist Jerome Bruner
divided learning activities in to three parts:
“Learning from doing”, “learning from
observation”, and “learning from the thinking”,
then taking these learning activities and
combining them with Dale‘s “Cone of
Experience” (Dale, 1946; Dale, 1954).

In discussing “teaching theory”, Bruner (1957)
mentioned that information is stored visually in
the form of images (a mental picture in the
mind’s eye). For some, this is conscious; others
say they don’t experience it. This may explain
why, when we are learning a new subject, it is
often helpful to have diagrams or illustrations to
accompany verbal information (Bruner, 1957).
Teachers should take images, pictures, videos,
language, and words as methods to provide
learners with direct experiences to learn from
(Chang, 1994). Thus, based on the afore
mentioned theories, this research then realized
that if we take a multi-method to approach
teaching, we could decrease the problems that
abstract language and symbol teaching bring.
Thus, utilizing electronic media to teach could
improve teaching efficiency. If we take
experience as basic of learning, its method could
make learning more impressive and efficient.

As digital media visual experiences have a
crucial effect on learning, consequently e-book
applications and learning related research
gradually emerged. Chen (2002) explored
learning experiences of second grade students in
paper book and e-book learning for analyzing
the effect on story understanding and
memorization abilities. This research concluded
that, e-books could effective help students to
clearly memorize the content of a story and
characters’ name and traits. Furthermore,
students could also use a rich vocabulary to
express the content of the story. This research
clearly showed that teaching with e-book could
aid student in learning more. In addition, it
suggested that e-books could improve
elementary  students’ reading  attitudes.
Moreover, Yang(2004) took an investigative
research method to explore and compare various
media forms, taking paper book and e-books as
an example, and then concluded that
e-children’s books contain interactivity, through
multi-media engage the senses, which could
help third grade students understand the
meaning more profoundly. It is thus clear that
e-books could effectively improve the reading
understanding of students. Hong (2000) also
proposes that for decreasing the learning
obstacles, a clear purpose usage of media is



more important than having teaching tools.
However, in terms of the usage of media, media
itself has to transfer effectively to users, and
thus, how we use media as a tool is a key point.
Moreover, each media has its own unique
features, how to combine the advantage of both
paper books and e-books is an important issue
that should be taken into account (Chen, 2004).

Scholar, Seo (2007), proclaimed that picture
book could enhance students’ creativity and
comprehension. That is, students could enhance
their imaginative faculty, and in the meanwhile,
improve emotional expression during the
process of storytelling via the unique approach
of picture books. In her research, Seo (2007)
proceeded to examine two groups of storytelling
teaching activity in which one group’s teaching
book had pictures, and the other was without
pictures. Finally, the result indicated that the
students” comprehension ability depended on
whose book had greater pictures or higher
quality (Seo, 2007).

This research review of electronic books related
literatures that found there is no related research
of electronic picture book study on junior high
students’ storytelling ability creativity. This
research thus takes the electronic picture book,
“Little Stone Baddha”, as a teaching method so
as to explore how to improve junior high
students’ digital story creation. In the meantime,
we also designed “the digital story creation”
course, let students actually create stories, to
stimulate students’ creative interests - In creating
process, we observed students’ interest whether
had improved or not during they immersed in
creating experience.

2.3 Storytelling and Creation

Since human language evolved, storytelling is
an effective education tool that has featured
strongly across all cultures. Research shows that
storytelling has the ability to build a greater
sense of community, enhance knowledge and
memory recall, support early literacy
development, and expand creative potential in
young children (Phillips, 2000). There is some
research to support this premise (MacKinnon,
1978; Parnes, 1967). Baer (1993) examined the
effects of training in divergent thinking on
students’ creative performance in a number of
domains. Divergent thinking activities were
associated with higher quality creative products
in storytelling, collage making, and poetry

writing for second-grade students (Starko, 2010).

So, Starko (2010) agrued that dramatic activities
may include movement exercises,
sensory-awareness exercises, pantomime, and
other forms of storytelling. And, the most
familiar dramatic activities involve pantomime
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and other forms of story making activities. Story
creating also can provide impetus for content
discussions, art activities, and writing projects
for students. As did visualization, they can bring
an enhanced understanding, especially of the
emotions underlying problems or events.
Students then wrote their ideas and created
illustrations of their own amazing stories. They
wrote after their visualization activity, these
efforts were much better than everyday journal
entries. Because, creative thinking techniques,
with the new perspectives, emotional insights,
and enthusiasm they can generate, can be
valuable assets to them (Starko, 2010).

Based on the above arguments, this research
began by examining students’ appreciation of
electronic picture book. Then, we explored the
ability of e-book to inspire students to start
storytelling. Next, we used an empirical research
method to examine the results of the pre and
post questionnaire test which explored students’
interest for story creation, and if it improved
after combining electronic picture books into
teaching courses.

3. Research Method and
Quasi-Experimental Design

This research utilized the quasi-experimental
design that the lack of random assignment, and
the potential nonequivalent between the groups,
complicates the statistical analysis of the
nonequivalent groups design.

In the quasi-experimental design, we ran the pre
and post test to examine the digital story
teaching activity and weather it evoked students’
interests for story creation. In the meanwhile, we
made a flow experience test during the process
of the teaching activity so as to understand the
situation of flow experience, through the use of
participant observation, interviewing, experts’
evaluation, and data analysis.

This research used both quantitative testing and
qualitative analysis. The purpose of the
quantitative test is:

(1) to analyze the difference of students’
creative interests between pre and post test;

(2) the relation of flow experience and interests
when doing the teaching activity (takes
Correlation coefficient analysis ), by observing
pre test, post test, and the flow experience
during the process to explore whether there have
positive effects among them. The interests
guantitative test scale is show in figure 1:

We took the interests quantitative test scale as
the research tool to examine the pre and post test,
as well as the situation of flow experience, in
order to validate a result of the
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quasi-experimental teaching design and its effect.
Accordingly, the following hypotheses were
proposed:

Hypothesis 1. The interest of post test would be
higher than the one of pre test after the
quasi-experimental teaching courses.

Hypothesis 2. The flow experience positively
related to the interest in digital story creation of
students via the quasi-experimental teaching
courses.

Differences before and after analysis (t-test)

v
The interest scale
after

*| experimental
teaching

The interest scale
before
experimental
teaching

The flow experience
scale

The Analysis of comrelation
Figure 1. The Research M ode
3.1 Course Design

This research spans the fields of language,
humanities, and technology in a study of
storytelling teaching. A sample of 59 classmates
was used to gauge the appreciation of “Little
Stone Buddha”, an electronic picture book. The
goal of the quasi-experimental teaching course,
its context and process will be illustrated as
follows:

The teaching goal includes cognitive subjects,
which aims to (1) understand meaning of
constructive elements, (2) story construct, (3)
know the meaning of Little Stone Buddha’s
story(4) story context, (5) story’s ending, (6)
story creation by association (7) imagination (8)
practicing the story’s plot points. In the process
of teaching, teachers need to help students
achieve their home works: (1)finish the
storyboard sketch for story creating, (2)complete
the story in electronic picture books form by
software (ex. Windows Movie Maker). In
develop a positive attitude towards learning, the
quasi-experimental teaching course could help
students (1l)active and extensive read,
(2)appreciate the story, (3)focus on story,
(4)gain courage for self expression, (5)discuss
the story as homework (it be done at home).

In regards to help students learning creation
skills, the quasi-experimental course could
cultivate students to (1) finish homework, (2)
finish story creation in text form, (3) finish
storyboard, (4) finish the collection of music and
picture, and (5) finish the creation of their own
digital story. Therefore, the quasi-experimental
teaching context includes: (1) the appreciation
of the electronic picture book, “Little Stone
Buddha” , for enjoyment of the story and its
story; (2) the practice of story association: by

International Journal of Digital Media Design

role playing discussion, and helping students to
understand the story’s construction; (3)
storytelling: by means of the story association to
finish the storyboard, and then, taking digital
pictures and music to make paper production.
We hoped, the e-book could help students (1)
actively and extensive read, (2) appreciate the
story, (3) focus on the story, (4) gain courage for
self expression, (5) discuss the story as
homework, and (6) enjoy the activity, in the area
of emotion learning experience.

3.2 Quantitative Tools

The interset can influence on learning are well
documented (Hidi, 1990; Karpp, 1999; Krapp,
Hidi, & Renninger, 1992). Interest has a strong
influence on individuals® congnitive and
learning(Ainley, 1998; Renninger, 2000;
Renninger & Wozniak, 1985). Ainley, Hidi and
Berndorff  (2002) had investigated how
individual’s interest factors contribute to topic
interst and text learning. They examinated the
processess predictive of text learning indicated
that interest was related to affective learning
response, affect to persistence, and persistence
to learning. This research comboined the interest
scale with quantitative statistical methods to
insight whether increase students' interest in
digital story creation or not?

The interest scale for storytelling is modified
from the “Interest in Writing Scale” proposed by
Fang (2006). The pre-test data was measured
before  the  quasi-experimental teaching
implementation; and the post-test data was
measured  after  the  quasi-experimental
teaching process. This done in order to capture
the difference before and after experiment in
regards to the writing interest of students. The
scales of the questionnaire are divided into five
points, which follows the five-point Likert
measure scale, ranging from “disagree
strongly”(1) to “agree strongly”(5), and in total
has 14 questions, which were showed as in
Appendix 1.

The Flow Experience Scale was developed from
the flow theory of Csikszentmihalyi (1990) and
modified by Novak, Hoffman and Yung (2000),
which contains some evaluated characteristics,
such as concentration, enjoyment, attention
focused, curiosity, intrinsic interest and
playfulness (Chani et al., 1991, Trevino &
Webster, 1992, Webster et al., 1993). Webster et
al. (1993) also noted that flow was associated
with  exploratory behavior and positive
subjective experience (user’s attitude toward
some object). This research utilized the flow
experience scale as tool to examine whether
existed a positive correlation between the
creative interests after quasi-experimental



teaching of storytelling with the experience of
flow in storytelling creation process for students.
The Appendix 2 details the questionnaire items
of flow experience.

In this study, data collection methods include the
interest  questionnaire,  flow  experience
questionnaire, and t-test method of statistical
analysis, which can predicate the performance of
the quasi-experimental teaching process and the
immersion experience of students in the creative
process. In addition, we can further perform the
pre/post testing for interest as well as correlation
analysis for flow experience in students’
creativity.

4. DataAnalysis

This study uses the electronic picture book,
“Little Stone Buddha”, as the teaching media in
an quasi-experimental course for helping junior
high school students to learn how to create
stories. The subjects are eighth grade students at
Ping Nan junior high School(FERm &) in
Taoyuan County(#kEE%%), Taiwan. This research
aims to examine through both quantitative and
qualitative, more, we took the flow experience
theoretical basis, “interests scale” and “flow
experience scale” as the quasi-experimental
tools to evaluate students’ creative interests and
if they improve. What is more, the creative
interests scale for storytelling is also used to
make pre and post tests so as to analyze the
difference of the results. Lastly, by taking the
result of “flow experience scale” and the post
test result of “interests scale”, we made a
statistical analysis for understanding whether
there is a positive relationship between flow
experience and interests.

The subjects were 64 eighth grade students who
participated in summer counseling activities at
Ping Nan junior high School in Taoyuan County.
There were 5 absentees during the process of
this experiment, and thus, the effective number
of samples is 59. Experimented courses totaled
20 classes in 5 weeks. This research used pro
test to analyze digital story creative interest
result in the first class (2012/ 7/ 13), and then,
made post test to explore difference in the last
class (2012/ 8/ 13). Moreover, proceeding the
questionnaire of flow experience scale in its
classes (2012/ 8/ 12), when going the tests,
testers act as both researchers as well as
teachers.

5. Quantitative analysis

5.1 Rdliability and Validity Analysis
of Interest Scale
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To attain the quasi-experimental result,
quasi-experimental classes must answer 21
questions (as Appendix 1) in the pre test
questionnaire of interests scale during the first
class (2012/ 7/ 13). The number of the effective
sample is 59 (N=59, the number of subjects is
64 with 5 absentees), in which the Cronbach
Alpha is 0.9549 which indicates a pre test result
that has a high reliability. Moreover, the post test
result (2012/ 8/ 13) showed that Cronbach Alpha
is 0.9596 which also shows a high reliability.
Regarding its validity in pre test, through
SPSS12.0 vision to make descriptive statistics
KMO and Barlett test, in which KMO
appropriateness of test sample is 0.905, near 1.
The spherical test chi-square value is 733.027,
which shows the pre test is suit to make factor
analysis.

Each factor depends on the principle of the size
of the eigenvalue. Eigenvalue could present an
explanation for a factor when it is more than 1,
its explanation is stronger. However, interest pre
test gets a component by its analysis result in
which 21 questions a single item to test; its
eigenvalue result more than 1, which indicates
this research has good validity which same to
post test, and is thus, both pre and post test both
have creditability.

5.2 Reliability and Validity Analysis
of Flow Experience Scale

Taking the flow experience questionnaire input
Excel 2007 version and then using SPSS12.0 to
make validated analysis in which the Alpha
value is 0.957 (total number of questions as 14
and effective questionnaires is 59), then,
proceeding to made the flow experience
questionnaire on 102/ 8 /12, which statistical
data input SPSS12.0 to make KMO and Bartlett
test, KMO appropriateness of test sample is
0.892, near 1. The spherical test value is
1034.396, which showed its scale was suited
making factor analysis.

5.3 The Pre and Post Sample Test for
I nterests Scale

Taking the result of the pre and post data of
interest scale to analyze its descriptive statistic
are as follows:

Table 1. The descriptive statistic of pre/post test

Sandard

Number| Mean |deviation mean

Pre-test of Interest |59 3.2724| .8791 1144

Post-test of Interest|59 3.5854| .6529
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Table 2. Paired sample correlation

Pair 1 Number | correlation | Significant
Pretet- 159 | 598 000
Post test ) )

16

Table3. Paired sampletest

Significant
Paired differencesin variables t degree | (Two-tailed)
Standard
Standard | error of 95% confidence
Mean deviation | the mean | interval difference
Lower | Upper
bound | bound
Pair 1 Pretest 9.325E-0 -3.35
Post-test -3130 | .7163 5 -4997 | -.1264 7 58 .001

Through the above statistical result, the mean of
the two samples is 3.2724 (Pre-test of Interest)
and 3.5854(Post-test of Interest), the relation of
its sample is 0.598, the test value is -3.357, the
significant is 0.001, that indicates there is an
obvious difference between pre test and post test
interest scale in which post test (3.5854) is
higher than pre test (3.2724), that result shows
that students’ creative interest in digital story
creation has been improved by means of the
quasi-experimental teaching. It  could
statistically prove the hypothesis 1. Still, as the
quasi-experimental ~ teaching period is two
months in this research, the effect on interest in
training is thus limited, as the effect may
produce greater effectiveness of its interest if it
is implemented for a whole semester.

5.4 The Relationship between Flow
Experience Scale and Post Test of
Interest Scale

By taking the average number of flow
experience scale and interest scale to analyze its
two-variable statistics, the results are as follows:

Table 4. Correlation analysis

Mean of Mean of
post-test of | flow
interest experience
post-test of | Pearson 1 766(**)
interest
Significant 000
correlation
(Two-tailed)
Number 59 59
flow Pearson .766(**) 1
experience
Significant .000
correlation
(Two-tailed)
Number 59 59

**When the significance level is less than 0.01
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(two-tailed), the correlation is significant.

According to the above analysis date, flow
experience impact on interest is 0.766, p-value
less than 0.000, a result marked by*** for
showing that exists a significant level. It implies
that there is a high positive correlation between
the creative interests after quasi-experimental
teaching of storytelling with the experience of
flow in storytelling creation process for students.
That is easy to see that the creative interests
improved by the immerse experience of the
students during digital story creation. It could
statistically prove the hypothesis 2.

6. Qualitativeanalysis

This research’s data resources are expert
checklists, quasi-experimental observation of
the process of teaching activities, student
interviews and document collection (teacher logs,
student works, and other relevant documents).
The researchers will code each kinds of
qualitative data so as to analysis. The coding in
the process of the research would be amended
according to the actual situation. The methods of
coding for data types and its resources as
follows:

There are three experts which are coded as E1 ~
E3. Students’ works are coded as A, which
represented from Al to A54. And the time code
represented by six digits, such as 2012 March 1,
which was expressed by 1020301. As when
interviewed student number 5 on 2012 April 3,
which was expressed by "S5-1020403", the diary
as the teacher's observation dated on 2012, July
17, which was expressed by "T-1020717",
teaching reflection was also expressed by
"T-1020717" .

Based on the interest table on quantitative test,
got the average of each student's creation



interests, and made statistics of pre test and post
test, and then ordering it by its differences (by
descend order), in which students who have the
largest difference of creation interest as number
26,17,20,58,43,56, and 52 , which as shown in
Table 5. After numbering above seven students'
works from Al to A7, then let three experts to
valuate by the story narration checklist. Taking
A2, A5 works as examples for illustration, this
study will takes its storyboard, the scores of
expert assessment checklist, and experts'
interviews information to execute qualitative
analysis.

Table 5. the differences of students' creative
interests
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points to this work in the aspect of story’s
conflict and logic. In the story narrative, its plot
score reached 3.92 point, as shown in Table 6.
Experts 1 considered that a conflict may create a
climax for the story, thus may be a touching
story for audience. The enlightenment of theme
is more than story interesting. Regarding the
foreshadow, the narrative skill may be used in
the beginning of the story, in which the daughter
thought her father was cowardly in prejudice,
then finally she realized that was a
misunderstanding what her thought
(E1-1020920). Experts 2 believed that this story
has many climaxes, such as from some people
buy tofu without paying, classmates made fun of

her, a car accident, to forgive her father. The

pre-test  post-test Rank(works)  conflictions constantly appear in the story
Student  of of (E2-1020920) .
ID interest  interest  difference ) .
26 1.43 4.62 319 AL Table6. Three Expertsg(zcea(r:tkllst for A2 Work
17 1.0 331 231 A2 Name of My dumb El E2 E3 Average Score
20 1.14 3.0 1.86 A3 the works father
58 2.36 4.15 1.79 A4 Story Modeling 3 3 2 2.7 24
43 2.14 3.92 1.78 A5 character yseof Props 3 2 4 3 0
56 2.14 3.85 1.71 N Transform 2 3 1 2
52 35 4.38 0.88 AT Personification 2 3 1 2
27 3.14 3.85 0.71 8 Scene Designofthe 2 3 1 2 31
39 3.07 3.77 0.7 9 visual >
59 271 3.38 0.67 10 Meetstory's 4 4 5 4.3
scenario
24 3.9 4.38 0-59 1 Storyline Design of 4 4 5 4.3 3.9
- - = = = confliction 2
- - - - - Logic 4 4 5 4.3
- - - - - Arrangement 5 4 5 4.7
54 3.79 3 -0.79 54 of
foreshadow
Dynamic 4 3 3 3.3
.. action
6.1 Student’s Digital Story Works Surprise 5 o2 2 3.0
Analysis- Work A2 making
The theme of work A2 is “My Dumb Father”, I:ﬁ:lieve CR:;?iEg:woaTity i g j 3(7) ‘21'9
the creator uses the method of first person to enlightenment 3 4 5 4.0
describe his dumb father's story. His father sells Interesting 2 1 2 1.7
tofu for living, but was often bullied by some Metaphorical 4 4 2 3.3
people, who even took tofu without paying, or 5 oo Suitability 2 3 3 33 2.7
even made fun of dumb father's daughter (the Interestin 5 1 9 17 6
g .
creator). The daughter thus cannot accept these Richness 4 3 3 33

events and consent her father, until a car accident
happens to her, since her father was very anxiety
to take care of her without sleeping.

Understanding the facts, her daughter finally
known the family is precious. Story board is
shown in Figure 2. All three experts gave four
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6.2 Student’s Digital Story Works
Analysis-Work A5

The theme of work A5 is the little girl who
waiting for the bus, according to the rhythm
design to extended associate with the narrative.
A bus with a painting that full of jungle is
coming, a monkey get on the bus. A bus with a
painting that full of cloud is coming, a bird get
on the bus. Various other animals in succession
get on their bus. But the little girl almost
finished her candy, and drinks, her bus not came
yet. Finally, the little girl at last got on a yellow
taxi. In the story, each bus has different
appearance, and for different roles on. It was
shown as storyboard in figure 3.

From the Experts Checklist as table 7 may know
the scores all reach 4 points in the aspect of
Story character, scene, theme narrative and
sound. Experts 3 argued that role's expressions
and emotions are very vivid. The painting
technique of A5 is also very delicate
(E3-1020921). Experts 1 stated that this work
should be a good material to use, if every
landscape can be drawn in bus that would be
better (E1-1020920). The teaching observation
record shows the creator had delicate design for
facial expressions of the character, the story
filled with rhythm (T-1020803) .

Table7. Three Experts Checklist for A5 Work
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Figure 2. 2 Work Stry d

Expert
Name of My dumb E1l E2 E3 Average Score
the works father
Story Modeling 5 4 5 4.7 4.25
character yseofProps 4 4 5 43
Transform 3 3 4 3.3
Personification 5 4 5 4.7
Scene Designofthe 5 4 5 4.7 45
visual
Meet story's 4 4 5 4.3
scenario
Storyline Design of 3 4 5 4.0 3.86
confliction
Logic 3 3 5 3.7
Arrangement 2 3 5 3.3
of
foreshadow
Dynamic 4 3 5 4.0
action
Surprise 4 4 5 4.3
making
Theme  Creation 4 4 4 4.0 4.68
narrative Rationality 3 3 5 3.7
enlightenment 2 3 5 3.3
Interesting 3 4 5 4.0
Metaphorical 2 4 5 3.7
Sound  Suitability 3 4 5 4.0 4.20
Interesting 4 4 5 4.3
Richness 5 3 5 4.3

all

Figure 3. A5 Work Storyboard



7. Conclusion and Suggestions

This research takes the electronic picture book,
“Little Stone Buddha”, as the basis of a digital
quasi-experimental teaching courses, which
explores the effectives of using an e-book to
stimulate creativity and whether in junior high
students over a two months period. This research
concluded that students’ creative interest could
get improved through the use of electronic
picture book, “Little Stone Buddha” in this
quasi-experimental teaching course.

Based on the result of pre test and post test for
story creation, it is concluded that the score of
post test is higher than the pre test’s score, which
indicates that students’ interest for story creation
improved by means of teaching using the
quasi-experimental electronic picture book.
Moreover, the flow experience in story creation
has a positive relation with creation interest, in
which the higher the flow experience, the higher
the creation of interest. (The flow experience’s
influence on interest is 0.766, if value p less than
0.000 with significant results represented by
***  The relation of flow experience and
creation interest is 76.6%), with both of them
thus having a quite high correlation.

With an upcoming educational reform, the basic
competence test for junior high must be
abolished, for focusing on the education thought
of “learning for self interests” so as to avoid the
problems of children’s examination from
spoon-fed  education, as ranking, and
competition, and then, this research concluded
related suggestions as follows:

(1)The purpose of this research is taking an
quasi-experimental courses as a method in
order to enhance students’ creation interests
so as to evoke learning motivation, in
contrast to the spoon-fed education method,
which may cause students to give up learning
and thus having an adverse effect of learning
potential and causing a loss independent
thinking.

(2)The research takes the principle of
storytelling as the standard, thus, the skills of
image and its picture not so totally
professional. For this reason, the research
will then (it is not suited for conclusion
maybe) toward multi-direction to explore its
effect of digital storytelling creation. (I need
Chinese version)

(3)Qualitative analysis shows that most of
students' creations meet the requirements of
narrative skills, and all works have its own
creativity. The results of this study may echo
previous surveyed articles that taking picture
books into learning may increase teaching
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diversification, so as to enhance students'
interests in learning. Yet in the past, the study
object always as elementary school students, the
junior high school's students fewer be taken, and
there is not have any curricular activities which
with the theme of story narrative. In the process
of the observation, besides the use of electronic
picture books for students' interests, the most
important is that positive incentives students’
interest for creation in the process of teaching.
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Appendix
Appendix 1: The Likert scale for interest in digital story creation
Appendix 2: The Likert scale for flow experience in digital story creation
1 2 3 4 5
Strongly | Disagree | Neutral Agree | Strongly
disagree agree
1. | like to read extracurricular books. 1 2 3 4 5
2. | like to write diary. 1 2 3 4 5
3. | like t o appreciate picture books and read them. 1 2 3 4 5
4. It s very happy to make a story creation. 1 2 3 4 5
5. | think story creation is fun. 1 2 3 4 5
6. | think it is fun to use electronic picture books to make 1 2 3 4 5
story creation.
7. | feel story creation could bring a novel sensation to me. 1 2 3 4 5
8. | like story creation (words or pictures). 1 2 3 4 5
9. | am interested in animation and electronic picture books. 1 2 3 4 5
10. | like pictures more than words. 1 2 3 4 5
11. I am seriously doing into story creation. 1 2 3 4 5
12. 1 like to express things (story or mood)by pictures more. 1 2 3 4 5
13. | consider it is fun to tell a story by images. 1 2 3 4 5
14. | can try to tell a story by images. 1 2 3 4 5
15. 1 would forget things around me when | doing story 1 2 3 4 5
creation.
16.when | doing story creation, It seems could to create a 1 2 3 4 5
new world, but this new world gone when 1 finish its
creation
17. When | doing story creation, time seems to go very fast. 1 2 3 4 5
18. When | doing story creation, sometimes | would forget 1 2 3 4 5
time.
19. | feel interested when doing story creation. 1 2 3 4 5
20. | feel bored when doing story creation. 1 2 3 4 5
21. As a whole, | enjoy the experience of story creation. 1 2 3 4 5
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Strongly
disagree

Disagree

Neutral

Agree

Strongly
agree

1. Story creation could bring a novel feeling to me.

1

5

2. | very expect to create a story.

3. | am crazed about story creation.

4. | can show my best ability up when doing story creation.

5. Story creation could give me a chance to show up my
writing ability.

==

N NN (NN

Wwwlw lw

N N

oo (oo

6. Story creation could give me a chance to show up my
drawing ability.

7. Story creation could give me a chance to show up my
information ability.

8. | feel story creation is very challenging.

9. | feel I can control all when | doing story creation.

10. 1 would be distracted when doing story creation.

11. I would be very concentrated when doing story creation.

12. 1 would be immersed in doing story creation.

13. For me, it is easy to make story creation.

14 | consider | have a excellent skill for story creation.

Rk kPR |-

N NN (NN (NN

WWww|w|w|w

E N N N e

oo (o oo ool
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Ambient Interaction : Case Studies of Interactive
Artworks in Public Space
Jiun Jhy Her

National Taitung University, Department of Education Industry and Digital Media, jiunjhy@gmail.com

ABSTRACT

The spontaneous and physical engagement of participants is often regarded as fundamental in the realm
of interactive art. However art works exhibited in public spaces are often imbued with multiple
purposes; many do not regard peoples’ direct intervention as a key element herein. This brings up the
issue of whether a participant’s direct interaction with art works, in particular with those displayed in
spaces accessible to the public, is deemed to be fundamental or not. This article proposes a concept
‘Ambient Interaction’, a largely unexplored but important characteristic of interactive art; rather than
exclusively through people’s spontaneous and physical interaction, art works become realized via
situational and environmental influences. It is thus argued that art practitioners would benefit from a
wider recognition of not only whom, but what their art works will encounter and interact with; so
doing, their creativity can be expanded, whilst the purpose and meaning of an art work can be
presented effectively.

Keywords: Ambient Interaction, Interactive Art, Public Art, Public Space.
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ABSTRACT

New technological developments have inspired and supported innovative learning activities. Mobile
phones with intelligent teaching techniques have been increasingly utilized in informal leaning because
of their high degree of portability. As learning with a mobile application is different from classroom
learning, a new area of study—Mobile Learning (M-Learning) has come into shape. wo
groups—university students and office workers participated in the study on the perception and added
value of mobile technology for learning English. This study aims to investigate two groups’ perception
of mobile learning. A blend of qualitative methodologies was adopted including the Zaltman Metaphor
Elicitation Technique (ZMET) method, means-end chain approach and laddering process for data
collection and analysis. The results showed that the majority of respondents in this study indicated the
most significant value of m-learning including device’s compactness, portability, no limitation of time
and place; amusement of using App and its multifunction. In addition, the motivation of adapting
mobile learning between the two groups is different. For students, they want to improve their English
proficiency for acquiring a sense of assurance from others of their own worth and need of peer’s
participation. For office workers, they use m-learning to gain a faster and effective way to learn English.
These findings and the mental models depicting the key rational and emotional factors involving in
learners’ decision process should give valuable information to help designers in developing,
implementing and assessing the use of mobile devices for English learning.
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A Research of Augmented Reality on interactive
English Digital learning materials — A case study of 3
games for the 5th graders of Elementary School

Lai-Chung Lee!, Kuang-Chung Hao?

1 Graduate School of Interactive Media Design, National Taipei University of Technology, f10666@ntut.edu.tw

2 Department of Computer Simulation of Design, Shih Chien University, Graduate School of Design, National Taipei University of
Technology, kchao@mail.kh.usc.edu.tw

ABSTRACT

Various school subjects are commonly taught using multimedia format. However, most English
teaching videos lack interactivity with their students. This can lead to lack of interest and resulting in
dissatisfactory results. The purpose of this study is to construct a successful digital, interactive English
material. A prototype was built after extensive interview with teachers from Taipei Rongfu and
Kaohsiung Qishan elementary schools. Using Lesson 3 in "Elementary English 6" textbook, the
Aladdin story will be converted into a 3D animation and deliver using tablet. Combining with
augmented reality (AR) and various games like role-play, word solitaire, and word search , 5th graders
would learn the English vocabulary, comprehension and grammar by using interactive materials. The
prototype is then presented to the elementary school and its student for feedback and testing. The final
product was used at Qishan elementary school 33 randomly chosen students participated in the
testing. After learning through the AR material, an English test, ARCS(Attention ~ Relevance -
Confidence - Satisfaction) Motivation survey, overall content survey, and smileyometer were
conducted. The results from statistical analysis, the scores for learning motivation, learning
effectiveness, satisfaction on contents and engagement of AR teaching materials were very high. This
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research has shown that not only delivering English teaching materials interactively is beneficial to
both students and teachers. They are enjoying a fun and engaging method to teach and learn at the
same time. The entire development process has been recorded which can provide to teaching materials

designers in the future as a reference.

Keywords: Augmented Reality, English teaching, ARCS motivation model.
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ABSTRACT

The furniture industry in Taiwan is mainly driven by net profits. Companies often mass produce new
models showcased abroad, skipping the creative part of the process; therefore they have been marked
with the label of copycat. Currently, Taiwan government is implementing a plan named "Industry of
Culture and Creativity." It provokes a new force and provides the new generation with more creative
opportunities, intending to mold a new structure for Taiwanese furniture design. This paper is the result
of a project funded by the Ministry of Economic Affairs Innovation Research. The project digitized the
development of furniture design, improving the competitiveness of this traditional industry. Supporting
the pre-manufacturing discussion of structure, appearance, material, etc. with 3D digitization tools, it
decreases deviation on production, as well as reducing waste on lumber and labor resources. This
provides great support to the wood furniture manufacturing industry.

Keywords: Furniture Design, Digital Design, Digital Content Industry
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