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Foreword by Chair

On December 16" 2014, the Department of Multimedia and Animation from
TransWorld University’s College of Design proudly presented “The 8™ Taiwan Digital
Media Design Association International Conference”. This session’s topic will be
focused on “The Application and Research of Using Visual Communication for
Marketing in the Creative Cultures Industry”. Many of the newest innovations and
achievements in the creative cultures industry will be discussed. The conference will
play host to the sharing of real industry matters, speeches on the newest international
trends, industry-university face-to-face discussion platforms, and 15 readings of
academic theses. Participating guests include famous domestic industry managers as
well as experts from Canada and Japan. Also several domestic scholars from digital
media design related departments will also be visiting. Aside from motivating the
international academic exchange of this conference, this also will guide the creative
cultures industry to the newest developments and expectations. One can very clearly
see just how much devotion and cultural energy is being shown from the event

organizers.

Starting 2014, the IJDMD International Journal of Digital Media Design will be changed
to publish two issues in a year. The current issue is the second issue of sixth volume
journal published this year. It compiles two English papers and four Chinese papers.
The content in question includes: (1) “New Thoughts on Cultural Creative Product
Design: A Case Study on the Transformation of Architectural Elements of a Taiwanese
Temple”. This study uses the Taiwan Lung-Shan Temple as a study subject to discuss
Taiwan’s culture and new ways of thinking through the structure’s aspects; (2) “Design
Education Research on Creative-Oriented and Skill-Based Teachings - A Case Study of
Computer Graphics Course”. This study focuses on how to integrate creativity and skills
into computer graphics courses. Experimental teaching is used to discover creative-
oriented and skill-based educational activities. Pros and cons between the two are
compared; (3) “The effect on rationality and emotion with additional semantic to
video learning”. This study uses environmental videos along with rationality and
emotion with additional semantics. Through experimental group research students are
tested in their effectiveness in rational, emotional, and cognitive learning; (4)
“Depiction for 3D Animators’ Mental Models and the Core Capabilities Derivation”.
This study draws out the mental model of a professional 3D animator’s external
knowledge. Through qualitative interviews, coding and development categorization,
the core skills of a professional animator are inducted; (5) “Innovation Application of

Cloud Big Data of Traditional Industry Improvement— A case study of the design and



development of shoe industry”. In recent years combining cloud technology and large
databases is getting more and more popular. This allows companies to get the first
advantage in their development. Additionally valuable skills can be preserved
efficiently through digital means. This is employed in practice in shoe design
development; (6) “The Influence of Shadow and Characteristics in Animation on
Perceived Depth” This study discusses, and analyzes the influence of shadow
characteristics in animation on perceived depth on test subjects. Through
experimental means the influence of a shadow’s penumbra, and light adjustments on

an animation scene’s conscious effect on a viewer are measured.

Thank you to all the academics who have submitted drafts in advance which has
expanded the research range of this journal, and assisted examination committee
members in giving academic professional assistance which increases the academic
depth of this journal and its content’s professionalism. This has allowed the IJDMD

International Journal of Digital Media Design to continuously rise to greater heights.

Nien-Tsan Wang
2014.12.15
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ABSRTACT

The recent trend of economics in Asia has seen a transition from high tech industries to the emphasis
on the diversity of cultural creative industry. No latter than Korea, Japan, Hong Kong, Thailand, and
Singapore, Taiwan has also raised the priority degree of strategic development of cultural and creative
sector, so as to improve national competiveness via the integration of creativity, local culture and
comprehensive marketing strategies.

Nevertheless, despite the abundance of approaches toward cultural creative design, most designs were
based on brief transformation of form. No cultural creative designs were accomplished via expert
analysis and systematic construction of ideology, leaving an integral design model with flexibility
unfortunately unavailable. To address this issue, an Integrated Design Scheme is proposed as a design
approach based on metaphysical analysis with the aid of formal transformation and user feedback. This
research targeted at Taipei Lungshan Temple by conducting detailed analysis on its architectural
elements to investigate the essence of Taiwanese culture. Experts were invited to construct a set of
practical design criteria, so as to define the application of metaphysical analysis and the approaches to
incorporate multiple cultural concepts.

To access the feasibility of this approach, we joined in hand with Lungshan Temple Foundation in the
development of a public bench for use inside the Lungshan Temple, and the design accomplished was
named the Sea-of-Cloud Bench. The work now serves in Lungshan Temple and is greatly appreciated
by both local Taiwanese and international tourists. In reflection to the tolerant and harmonious world
view of Chinese Confucianism, they also manifested the delicacy of dougong carving in the temple and
the aesthetics of Chinese architecture. It is expected that the combination of metaphysical study and
cultural element transformation proposed in this research would shed new insights upon cultural
creative design.

Keywords: cultural creative design, metaphysics, integrated design scheme of cultural concepts

Thanks to the integration framework of
marketing strategies and culture creativity,
distinctive local products now flourish in many
areas of Taiwan. The ceramic craftwork in
Yingge, wooden sculptures in Sanyi, and the
Bopilao Historic Block in Mengjia are all

1. Introduction

1.1 Research Background

As Taiwan’s technology and information
industries have stepped into a rather stable and

mature stage, the focus of economy development
has gradually shifted towards cultural and
creative industries. In light of this, the Small and
Medium Enterprise Administration of the
Ministry of Economic Affairs embarked on the
One Town One Product (OTOP) campaign.
Taiwan OTOP is the guide string for the
promotion and development of local cultural
industries. Products with unique, historic and
cultural values are promoted towards the world
under professional marketing scheme, so as to
open new horizons for the future of Taiwan’s
economy.

success stories to support the OTOP campaign.
The challenge to come, however, is to make sure
that the same model works for all the 22 cities
and townships of Taiwan. It is a consensus
among local designers to nourish Taiwan’s local
economy and extend Taiwan’s market share in
global terms with the aide of government
subsidiaries.

All cities in Taiwan feature diversity and
characteristics. Taipei as the capital is considered
the centre of cultural and economic
developments. Mengjia Lungshan Temple, the
emblem of Taiwanese architecture, is therefore
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selected in this research for cultural exploration
and design application. Wanhua District, where
Mengjia Lungshan Temple is located, was once
the commercial, political, cultural and
educational hub of northern Taiwan. Nourished
by Wanhua’s richness in cultural heritage and
geographical distinctiveness, Lungshan Temple
is a symbolic witness of Taipei’s change and
growth in history.

With concerns about the potential decline of
Taiwan’s traditional craftsmanship and spiritual
essences, we attempted to explore the historical
and architectural elements of Mengjia Lungshan
Temple, as well as to extract design elements
that can be applied to practical product design.

1.2 Research Objectives

A general definition of cultural creative products
covers the transformation and conservation of
existing cultural elements into modern
commodities with higher value. In the mean time,
the original remains and renews against the tide
of time.

In order to propose a practical model for the
design of cultural creative products, we accessed
the essence and contents of cultural
characteristics of Mengjia Lungshan Temple via
in-site field survey, literature review, and expert
interviews. A set of design criteria was applied in
the development of a practical product, so as to
access the feasibility of this study. It is expected
that this research should meet the following
objectives:

(1) Propose an integrated design scheme of
cultural concepts with expert design criteria
from the extraction and transformation of
Lungshan Temple’s architectural elements.

(2) Combine traditional craftsmanship and
modern product design in the development
of Lungshan Temple’s public chair, as well
as a reminder of the merit of humanism and
cultural heritage.

2. Design criteria based on expert
opinions

2.1 Pre-design questionnaire survey

Two groups of interviewees were invited in our
open-ended questionnaire survey. The first
group was composed of 40 male and 40 female
local residents of Taipei city with an average age
of 35; the other group has 40 male and 40 female
participants who resided outside the realm
Taipei city with an average age of 38. The
questionnaire survey revealed the following:
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(1) It is a consensus among the participants that
Mengjia Lungshan Temple explicitly
embodies the spirit of Southern Fujian
architecture with elaborated ornamentation
and curve variation of the roof ridge.

(2) The fusion of both native and Japanese
cultures creates a blend of cultures that also
affected local architecture.

(3) As the heart of Taipei’s cultural and
economic development all the way through
the Qing Dynasty and the Japanese
Occupation, Mengjia Lungshan Temple
boasts in its profound historical meanings.
The deity worshipped in this temple is
Guanyin and the number of worshippers
makes it an important tourist attraction.
Designated as a Grade 2 Historic Monument
in Taiwan, this temple has gone through 4
major renovations and reconstructions. With
invaluable artistic significance, Lungshan
Temple is indeed the most symbolic temple
in Taipei City.

2.2 Establishment of design criteria

Professionals from various sectors were
consulted to review the results of the field
survey and expert interview, so as to establish
practical design standards. Four experts,
including a architect: Prof. Chian-Lang Lee, who
specializes in the architecture of Lungshan
Temple, Taiwanese artist: Zhi-Cheng Xie,
product designer: Jun-Hao Chen , and
Chun-Liang Chen, a master of oriental aesthetic
design gathered for three discussions. They
examined the cultural elements of Mengjia
Lungshan Temple and concluded with a set of
design criteria for product design:

on the local features of
Lungshan Temple architecture
(Spiritual - application of abstract
concepts): Lungshan Temple is symbolic in
the subtleness and aesthetics of traditional
Fujianese architecture, further enhanced by
poems, couplets and building materials
offered by local aristocrats, merchants and
commercial firms since the Qing Dynasty. It
is estimated that the characteristics drawn
from these artistic and architectural
elements can be applied to magnify the
distinctiveness of our design.

(1) Emphasis

(2) Honoring the humane spirit of
Confucianism (Spiritual — application of
abstract concepts): Humanistic thinking in
Confucianism is the core of Taiwanese
tradition and doctrine, suggesting that the
progress of harmony should begin with



3)

(4)

()

establishing orders and achieving peace for
individual mind, then for the nation, and
finally for the universe. Humanism not only
defines personal conducts but also reflects
in the tolerance toward foreign subjects.
Hence, the exploration of Lungshan
Temple’s humane spirit should resort to the
Doctrine of the Mean in Confucianism,
which can be extended as the philosophy of
integration,  universal  kindness  and
humanity.

Flexibility in the application of
architectural elements (Institutional -
transformation of system): Unlike general
approaches, it is suggested in the expert
interview that the exploration of the
architectural elements of Mengjia Lungshan
Temple should focus first on details
(patterns and carvings) before extending to
the structural and spatial arrangement.
Despite of minor diversities in Taiwan’s
temple architectures, commonness and
similarities  prevail. = To  stress the
idiosyncrasy of Lungshan Temple, the
emphasis should be put on dougong (the
corbel wood brackets), a structural element
between the interior of the roof and the
columns. The correspondence between the
structural arrangement and the paintings,
colors and structure of dougong may shed
new light upon the design targeted at
Lungshan Temple.

Limitations on the application of
abstraction (Instrumental -
transformation of physical objects): First
and second degree abstraction, rather than
third degree abstraction, should be more
feasible in the transformation of
architectural elements in that the originality
of the target object can be better preserved.
Meanwhile, the designed product can better
serve as a reminder of the memories and
impressions of Lungshan Temple’s cultural
spirits.

Combination of fashion, craftsmanship
and aesthetics (Instrumental -
transformation of physical objects): To
connect with international market, cultural
creative design in  Taiwan should
incorporate  global trend and local
craftsmanship and materials. This approach
will also enhance the product in terms of
both cultural value and competiveness, as
well as the sustainability of local industries.
It is expected that interdisciplinary
collaboration and the wuse of diverse
mediums may bring new life to traditional
culture and shorten its distance from life
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experiences of nowadays.

3. Application of
Analysis

Metaphysical

Although we have established a set of rigorous
design criteria in the expert interview, the
practical design process deals with sophisticated
concepts through the expression of creativity and
form, hence it involves the plural, humane, and
spiritual aspect. To further clarify the
evolvement of our design model, metaphysics
oriented design model is applied to guide and
construct the designer’s emotional and spiritual
response to a cultural object.

Figure 1 illustrates the application of
metaphysical analysis in product design. In
general, cultural product design usually defines
the spiritual and substantial existences of
cultural elements from the three perspectives of
metaphysics. In summary, cultural elements can
be considered from the three dimensions of
instrumental,  institutional and  spiritual
dimensions, as shown in the following figure.

In the instrumental level, all the tangible objects
derived in the collective life experience of an
ethnic group can be considered in the practical
design. The transformation of an instrumental
object or element may remind the viewer of
memories about the past and historical values.
With reference to Dr. F. Y. Li’s study (2006) on
cultural abstraction of the Chinese people, this
research employs the innovative quantitative
analysis and assessment to validate the
feasibility of third degree abstraction.

By definition, first degree abstraction conserves
80%~90% similarity to the target object referred
in the design process; second degree abstraction
retains 65%~75% of the formal elements of the
object; and the third degree abstraction contains
only 30%~40% similarities of the original object.
These three abstraction approaches can be

employed  when  appropriate  in  the
transformation of cultural creative design.

The institutional level touches upon the
universal  design, regional design, and

cultural-distinctive characteristics derived from
the regulations and agreements formed under
collective behavior codes of human society.

The spiritual level covers the spiritual and
abstract aspects. While the instrumental domain
touches upon touchable objects and the
institutional domain focuses on behavioral
requirements, the spiritual level emphasizes
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more on personal feelings and sensations. The
expression of a spiritual element is very often
intuitional and may be reflected in designer’s
response to the touch, color, structure, and
spatial arrangement of a certain cultural object of
the instrumental level.

The trinity of the three levels of the
metaphysical approach is fundamental in that
spiritual, physical, and behavioral elements
coexist in an inseparable and indispensible
wholeness. The metaphysical design approach
encompasses formal outlook (appearance of the

4. Literature Review

mind), collective thoughts (utilization of the
mind), and individual feelings (embodiment of
the mind). The proprioception of the designer
can be connected with tangible object and the
universality of the institutional system, so as to
grasp a comprehensive understanding of the
abstract wholeness. The incorporation of
metaphysical analysis in the process of cultural
creative design can map appropriately the formal
elements of an object with authentic historical
meanings, as well as empower the designer with
sensibility to cultural essences.

process of creative thinking and proposed that
“Thinking is an object-oriented psychological

[Expresslon of culture] = [ Metaphysical Analysis J B>

[ Design Approaches

v

Formal outlook

appearance of the mind

B Recallable object in B>
collective life experience

b 4
Abstraction methods

First degree abstraction

Second degree abstraction
Third degree abstraction

i,
o, oo

Integration of concepts

utilization of the mind

> Code of behavior
followed by the society

i,
T~
Social System

Review with collective morality
unique/ universal/ local

-
-

Subjective perceptions

embodiment of mind

iz Representation of
emotion and ideology

P
-

Intuitive Sensation

Representation of subjective
response to color, texture,
and space

Figure 1. Metaphysics in the design process

4.1 Reviews of Theories and Practice
of Transformation in Cultural
Creative Design

Generally speaking, cultural creative design
involves more than often the designer’s intuition
and instinctive response to a cultural object to
exercise the transformation and application of
forms. We have noticed in the cultural creative
design practice of this study that the success of a
creative expression depends on the ability to
handle the plural nature of the transformation
and to integrate a multitude of concepts. If the
designer can fully access the feasibility and
transformation approaches of an element, both
the flexibility and comprehensiveness of
expression can be better ensured.

Chen (2008) pondered upon the transformation

4 International Journal of Digital Media Design

activity that achieves the converting of creativity
and problem-solving by means of observation,
memorization, doubting, imagination,
questioning, and evaluation (Chen, 2008).” This
is an intensive cognition processes. Cheng (2004)
suggested that the exposure to external events
and objects contributes to the accumulation of
experiences in the designer’s memory; in time
the designer may present a product that features
elements that are identical to the original and
recognizable for the viewer (Cheng, 2004).
Therefore, it can be assumed that that
transformation of cultural creative design is a
process in which the designer who works with
memory and sensational experiences to translate
the design elements and communicate with the
ultimate user.

In addition to the transformation of form,



however, other researchers further proposed
practical approaches to access the spiritual
essences of the design object. Leong (2003)
illustrated the three levels of culture object; the
internal level covers unique background story
and cultural empathy, the middle level features
operational, structural, and functional traits, and
the external level emphasizes color, form, and
texture. Also, Dr. Yang proposed a three-layer
structure of culture with spiritual, institutional,
and instrumental dimensions (Yang, 1998).

Lin (2005) proposed a model of product design
with cultural transformation. The development
of cultural product should not only cover all the
three dimensions of cultural elements but also
address to issues related to tangible features like
color, form, and details. Furthermore, operation
and functionality design should also resort to the
user’s ideology in terms of cultural
characteristics and values.

In light of the above, we can conclude that the
three dimensions of cultural element serve as an
internal guideline on the metaphysical construct
that correspond with the aesthetic value of the
object and the sum of collective user experience.
This approach enhances the intuitiveness in the
establishment of concept, enables the designer to
determine form and functionality of the product,
and directly correspond to the characteristics of
the targeted cultural essence. The drawback of
this approach, however, is that it does not
specify measurements for the transformation of
forms and parameters to satisfy requirements in
practical use. Complete literature review and
user feedback are also in lack. Therefore we
proposed an integrated design scheme of cultural
concepts that incorporates the three metaphysical
dimensions of cultural eclements as the
groundwork to develop methods for the
application of the first, second and third degree
abstraction, as well as the transformation of
cultural elements. It is also highlighted that
firsthand expert interview and literature review
should be employed to collect background
knowledge. Last but not lease, user feedback
should be appreciated and accessed to enhance
the essence of the design. Now we can move on
to look into details of this innovative and
integrated scheme for cultural creative design.

4.2 The Architectural Elements for
Cultural Creative Design Processes

In order to obtain better understanding of the
history of Mengjia Lungshan Temple as a
symbol of traditional southern Fujian
architecture, our literature review covered
publications, records, and archives of historical

|Chia-Wei Kuo [Fu-Yuan Li|

buildings in Taiwan. Photographs were taken to
analyze the value and element of the special
arrangement and dougong carving.

4.2.1 History of Mengjia Lungshan Temple

Worshiping Guanyin as the main deity, also
known as the Goddess of Mercy, Mengjia
Lungshan Temple in Wanhua District has been
designated as a Grade 2 National Historic
Monument (Figure 2). Many scholars and
experts have contributed to the documentation of
this temple’s historical and architectural
background. Among them, architectural historian
Lee’s monograph of 1992, Research and Study
on Mengjia Lungshan Temple, has been deemed
as the most detailed yet comprehensive account
of the temple. The main idea can be summarized
as follows.

Mengjia was the junction of transportation and
economic activities during the Qing Dynasty and
Japanese Occupation. Consequently, Mengjia
Lungshan Temple served as both the heart of
religion and the gathering place of artistic and
business exchanges. This temple has a pivotal
position in terms of cultural, political and
commercial senses.

Tamsui County Gazette edited by Chen (2006)
during the reign of Tongzhi Emperor in the Qing
Dynasty is the earliest official record on
Lungshan Temple’s renovations. It was stated
that ““Located on Menjia Street, Lungshan
Temple was built in Quanzhou Anhai Style in the
year of 1738. Only the stand for the statutes
survived the 1815 earthquake. With donations
from Shih-Chao Yang, Chao-Yang Huang, and
the descendants of Shih-Chao Yang, the temple
was renovated in 1867 (Chen, 2006).”

Renovation of the whole temple took place in
1920 and reconstruction of the main hall
occurred in 1955. In sum, this temple had gone
through many difficulties and cultural changes.

- 1! e R ) e
Figure 2. Lungshan Temple of today

4.2.2 Renovation of Mengjia Lungshan Temple

Lungshan Temple had gone through four
rebuilds and other minor renovations. The
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outlook we see today is the result of the
temple-wide renovation in 1920 and renovation
of the main hall in 1955. Lee (1989) described
the work of 1920 that “This renovation recruited
many outstanding craftsmen and utilized
innovative techniques, making it a significant
event in the history of Taiwanese temple, which

expands over one hundred years” (Lee, 1989, pp.

16). It was also noted in this book that a crew of
first-string craftsmen with I-Shun Wang, master
of Quanzhou Xidi Style architecture, as the
project leader. Mavens of the time, such as wood
carver Hsiu-Hsing Yang, ceramic artists Kun-Fu
Hung and Ping Lin, as well as masonries His-Lai
Chiang and A-Chiu Hsin were all seen in the
name list. Therefore, the ensemble of
craftsmanship and skill accounts for this
temple’s inimitable status as a Taiwanese temple.

4.2.3 Spatial and Structural Arrangement of
Mengjia Lungshan Temple:

With over 270 years of history, Mengjia
Lungshan Temple went through numerous
architectural modifications and thus becomes
very complex in layout. Mengjia Lungshan
Temple Gazette mentioned that “Lungshan
Temple was rebuilt on the same site, yet the scale
upgrades. Also, the original structure was of
ordinary temple style, yet the additions were of
palatial style. (Liu, 1951)” The reconstruction of
the Lungshan Temple has not only produced a
larger scale of palatial-style structural
arrangement, but also prospered the local
craftsmanship. Hsu (2010) further illustrated the
idea of “palatial style” in The Illustrated Guide
of Mengjia Lungshan Temple that “This layout
places the main hall in the centre and surrounds
it with the front hall, rear hall, the east and west
complexes and the cloisters. Therefore the
building complex forms in a hollowed square
setup (Hsu, 2010, pp. 38-42).” The hollow
square of palatial style inherits the wing layout
and Minnan style courtyard house framework of
traditional Chinese architecture. From this
architecture, the central belief of Confucian
ideology of self-cultivation, settling one's family,
stabilizing a state, and bringing peace and
harmony to the world by using regulation is fully
expressed.

It can be summarized from the literature review
that Mengjia Lungshan Temple is a temple built
in palatial layout with eleven “kai-jian” in width
and three halls on the vertical axis. Kai-jian
refers to the standard width of a room in
traditional Chinese architecture, and the floor
plan shows a hollow square (see Figure 3). The
main structures include the Front Hall, the Main
Hall (Centre Hall), the Rear Hall and the Bell
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and Drum Towers on the left and right wings.
With the framework in mind, we can proceed to
look into the delicacy and details of these
buildings.

4.2.3.1 The Front Hall

The Front Hall is a building complex with the
Tri-River Hall in the middle and the Dragon and
Tiger Halls on both ends. The frontispiece has
five doors and is about 11 “kai-jian” in width.

Figure 3. Layout of Lﬁngshan Temple

Liu (1994) explained that Tri-River Hall is
named by the its entrance, the Tri-River Gates,
and is functioning in terms of reception, resting
and worshipping. The three doors implemented
in a row symbolize the image of followers
coming like three rivers flowing in. In practice,
ingress and egress of the public take place in the
Dragon and Tiger Halls located on both ends of
the Tri-River Hall. The left is called the Azure
Dragon Hall while the right is the White Tiger
Hall. The entrance gates to the two halls are
therefore called the Dragon Gate and the Tiger
Gate.

Investigation on the frame structure of the Front
Hall involved a massive literature review, field
survey, and on-site photographing. It was
revealed that the roof structure of the Tri-River
Hall is of Duan-Yan-Sheng-Jian style roof (with
broken ridge and elevated centre eave as shown
in Figure 4) while that of the Dragon and Tiger
Halls was of Xieshan style roof (hipped roof
with Dutch gables, with 9 ridges and 4 slopes as



shown in Figure 5). Supporting system for the
roof of Tri-River Hall featured caisson ceiling
(Figure 6) and flat ceiling (Figure 7), while that
of the Dragon and Tiger Halls were of
Che-Shang-Lou-Ming-Zao style (girder and

beam structure with no ceiling under the roof as
shown in Figure 8).

Figure 4. Duan-Yan-Sheng-Jian style roof on the
Tri-River Hall

Fgue5. Xieshan style roof of the Drago and
Tiger Gates
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) -

F‘igui'e 8. Expoed girder and beam structu.l're

Decorative and structural elements, such as the
caisson domed ceiling, flat ceiling, round-ridge
roof and Che-Shang-Lou-Ming-Zao (exposed
ceiling), are all intricately combined in the Front
Hall. This not only embodied the skillfulness of
master [-Shun Wang but also created a variety of
depth perceptions inside the roof structure,
which is very distinctive in the architecture of
the Front Hall.

4.2.3.2 The Main Hall

The Main Hall sits in the centre of Lungshan
Temple as the most solemn and majestic
sanctuary of its building complex. It serves the
statute of Guanyin, accompanied by Maijusri
(the bodhisattva of transcendent wisdom),
Samantabhadra (the bodhisattva of universal
worthy) and the 18 Arhats on both sides.

This hall stands independently from other
buildings with a Xieshan style roof with
double-tiered eaves (Figure 9). The hall is
surrounded by cloisters on all sides (Figure 10).
It was observed in our field survey that the
design of the spiral caisson ceiling in this hall is
based on the caisson domed ceiling of Tri-River
Hall (Figure 11). With highly decorative

dougong system inserted between the columns, a
dynamic yet magnificent world of Buddhism
becomes vivid to the viewer’s eyes. As shown in
Figure 11, this makes the Main Hall the most
elaborate, sophisticate, yet delicate building
inside Lungshan Temple.

2z mutttuu\\\\\\'\".\“S

-Fgure 9. Xieshan style roof with double-tiered
eaves on the Main Hall
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Figure 11. Spial caisson ceiling of the Main Hall

4.2.3.3 The Rear Hall

The Rear Hall of Lungshan Temple is composed
of Matsu Hall in the middle and Wen-Chang and
Guandi Halls on the east and west wings, serving
deities in the traditional Taiwanese folk religion.

I. H. Li (2006) analyzed the structure of the Rear
Hall. With a scale of 3 kai-jian in depth and 11
kai-jian in width, this hall has a roof divided into
three portions by the gables. In the middle is a
Xieshan style roof with double-tiered eaves,
while the wings featuring Yingshan style roof
(flush gable roof, with 5 ridges and double
slopes) with single-tiered eave (Figure 12).
Similar to the Dragon and Tiger Halls in the Font
Hall, the frame structure is of
Che-Shang-Lou-Ming-Zao with exposed ceiling
(Figure 13).

Comparison with the Front Hall and the Main
Hall reveals that the Rear Hall is of less
importance in that carvings, paintings and other
decorative elements are either absent or
simplified here.
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Figure 12. Yingshan style roof with single-tiered
eave of the Rear Hall

Figure 13. Structural Arrangement of the Rear
Hall

4.2.3.4 The Bell and Drum Towers

The Bell and Drum Towers are common in
traditional Chinese temples. They are built to
house large ceremonial bells and drums chanting
for both religious assemblies and everyday
timekeeping. The Bell and Drum Towers of
Lungshan Temple are of two-story pavilion
structures; the Bell Tower is on the east wing
(Figure 14) and the Drum Tower is on the west
wing (Figure 15). It is noticed in our survey that
the hexagonal sedan chair roof (Figure 16) was
the first of its kind in Taiwan. The downturn
curvature of the roof ridge on top of the tower
forms a spirited contrast to the upward ridge line
of the roof on the lower tiers, adding more
vitality and mobility to the outlook.

Figure 14. The Bell Tower



Figure 16. Sedan chair roof

4.2.4 Dougong System of Mengjia Lungshan
Temple:

Dougong, corbel wood brackets, is the structural
element between the interior of the roof and the
columns. It is an eye-catching part among other
architectural elements in traditional Taiwanese
temples. “Dou” refers to the block as “gong”
refers to the bracket arm. Both come in a variety
of styles. The Research and Study on Mengjia
Lungshan Temple (Lee, 1992) summarized 7
types of dougong, including Chu-Yen Dougong
(bracket set supporting beams that project
beyond the eaves), Wang-Mu Dougong (meshed
bracket set), Pai-Lou Dougong (bracket set for
the decorative archway), Tian-Hua Dougong
(bracket sets arranged to embellish the ceiling),
Kan-Jia Dougong (bracket sets to adorn the
cornice), Dong-Jia Dougong (bracket sets under
the truss) and Jie-Wang Dougong (bracket sets to
form the caisson domed ceiling like a spider
web).

Among the 7 sorts, “Wang-Mu Dougong” and
“Jie-Wang Dougong” are the most decorative
with highest complexity and requirement for
superb craftsmanship. Therefore, they are worth
of further investigation.

4.2.4.1 Wan-Mu Dougong

Repetition is an emphasis in the design of
Wan-Mu dougong. As can be seen in the middle

|Chia-Wei Kuo [Fu-Yuan Li|

of Tri-River Hall’s eaves gallery, Yun-Wen-Xie
Gong (cloud-patterned diagonal bracket arms)
and Li-Hu Gong (hornless dragon bracket arms)
are jointed with Ba-Ge Dou (octagonal
connection blocks) and three different types of
Wan-Gong Dou (bowl-shaped connection
blocks). Together they intricate into an elegant
rhythm of Ruyi pattern (ceremonial jade scepter,
as shown in Figure 17). On the other hand,
outstanding on both ends of the Tri-River Hall,
upright Guandau Gong (blade-shaped bracket
arms), Li-Hu Gong, and Tsao-Juan Gong (rolled
leave bracket arms) are in juncture with Ba-Ge
Dou to construct another form of Wan-Mu
(lattice) structure that is simplistic and yet
powerful (Figure 18).

We have noticed an interesting contrast between
humbleness and aggressiveness in the design of
dougong for the Tri-River Hall. Architect I-Shun
Wang deliberately combined the litterateur
image of jade Ruyi scepter and the martial image
of Guan Dao (the blade of a military general) in
his design, signifying the merit of ancient
scholars being well versed in both humanity and
martial arts. Furthermore, the aesthetic value is
enhanced as the rationality in structure and the
sensibility in art merge in delicacy.

o

s ; ‘:‘15‘_ = S
Figure 18. Meshed bracket set
Tri-River Hall

bo sdes the

4.2.4.2 Jie-Wang dougong

Also referred as the caisson domed ceiling,
Jie-Wang Dougong is a decorative part of the
interior roof structure that comes most often in
octagonal, round, or rectangular arrangement. It
is the most splendid and skill intensive
architectural element in Taiwanese temple.
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A multitude of Wan-Mu Dougong complexes are
intertwined into the octagonal caisson domed
ceiling upon the Tri-River Hall in the Front Hall
(Figure 19). A Ba gua (octagonal diagram) is
placed on the top to ward off evil spirits and bad
luck. Yun-Wen-Xie Gong (cloud-patterned
diagonal bracket arms), Li-Hu Gong (hornless
dragon bracket arms), and Tsao-Juan Gong
(rolled leave bracket arms) are jointed in a
cadenced order with Wan-Gong Dou
(bowl-shaped connection blocks), Gua-Leng
Dou (oval connection blocks) and Ba-Ge Dou
(octagonal connection blocks). Wan-Gong Dou
signifies the image of prosperity, while the
Gua-Leng Dou is a symbol of fertility blessing.
Layers of bracket set patterns represent the
wish-fulfillment of the race to move onward and
upward towards everlasting prosperity.

The spiral caisson ceiling (Figure 20) is
composed of Li-Hu Gong and Fang Dou (square
connection blocks). The bracket sets are
arranged in a clockwise rotation and was the first
of its kind in Taiwan by the time of completion.
The Li-Hu Gong stands for the sublime position
of Guanyin, and the Fang Dou is a metaphor of
dignity and righteousness. The spiral pattern of
the ceiling reflects the Buddhist philosophy of
reincarnation and the eternally revolving Wheel
of Dharma.

A en s

Figure 20. Spiral caisson ceiling of the Main Hall
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The dougong system is indeed the most
distinctive  feature of Lungshan Temple
architecture. The Wan-Mu dougong is an
embodiment of Chinese literate’s righteousness
and leniency in humanism, while the complexity
and multiplicity in the spiral caisson ceiling
reflects the importance of Buddhism in Taiwan.
Dougong art in Lungshan Temple is invaluable
to Taiwan in that they carry meanings in the
senses of religion, culture, antiquity, architecture,
and southern Fujian painting. In essence, they
are a living legacy of Chinese culture.

It was observed in the architectural layout and
frame structure of Mengjia Lungshan Temple
that “representation of belief in form” is in the
core of traditional Taiwanese architecture. The
Front Hall, The Main Hall, The Rear Hall, and
the Bell and Drum Halls on the east and west
wings were arranged to form a foursquare
landscape in the adoration of morality and
righteousness in Confucianism. On the other
hand, dougong and caisson ceiling were
carefully installed under the roof of the halls as
attribute to the glamour of harmonious heaven.
Together they signify the value of cosmos
consonance in Chinese tradition. Besides the
splendor of Buddha’s land and the combination
strong-mindedness and soft-heartedness of
Chinese scholar, Lungshan Temple architecture
also embodies core concept of the eternal wheel
of life in Chinese Buddhism. These architectural
elements are in fact a priceless inventory of
Chinese cultural legacy and craftsmanship,
waiting for further exploration of designers,
writers, artists, and researchers.

5. Integrated Design Scheme with the
Construction of Cultural Concepts

We have selected the structural arrangement of
dougong and beams in Mengjia Lungshan
Temple as our design element, and the emphasis
was put on the beauty of carving and wood
framing in traditional Taiwanese architecture. In
order to validate the feasibility of the cultural
creative design approach proposed in this study,
we cooperated with Lungshan Temple
Foundation in the development of a public chair
to be installed inside the Lungshan Temple. The
project was based on the integration of cultural
concepts, and the public chair produced now
serving in Lungshan Temple is highly
recognized by both local and international
visitors.

Figure 21 illustrates the skeleton of the
integrated design scheme of cultural concepts.
This comprehensive design model incorporates
design approach, transformation of cultural



elements, literature analysis,
criteria and user feedback.

expert design

In the stage of metaphysical analysis, we have
taken 1538 photos of dougongs in Lungshan
Temple. The dougongs were categorized before
the application of abstraction, in which
adjustments were made to meet specific
requirements of the product interface. The result
may constantly reflect in the expression of
design from the perspective of all of the three
metaphysical ~ dimensions.  Correspondence
between the theme and the object is also
repeatedly reconfirmed.

In cases of exceptional complexity in the
transformation of cultural elements, we offer
three options of corner feature extraction,

|Chia-Wei Kuo [Fu-Yuan Li|

microcosmic observation, and totem extraction.
Corner feature extraction refers to the selection
of a portion of the silhouetted cultural element
and the transformation of the extracted segment.
The microcosmic approach amplifies some
features of the element to a degree of
exaggeration. Also, the designer can simply
borrow the entire target cultural element as a
totem to be properly modified or polished. So far,
functionality and usability are still to be
considered to ensure the roundedness of the
design.

Moreover, field survey and expert interview
were performed to establish design criteria. By
following the suggestions of the experts, we
reviewed documentation related with Lungshan

n
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Figure 21. Integrated design scheme of cultural concepts

Temple and reached a proper understanding of
the essence of cultural design. Eventually,
specification about the form of the product was
settled through the analysis on abstraction
measures and transformation of elements. A
massive multitude of design concepts and
combination derived as we exercised the

integrated design scheme of cultural concepts.
Naturally enough, a series of product design
proposals were produced through dynamic
adjustment of applications.

6. Case Study
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6.1 Practical Design Demonstration

A demonstration design of the public chair for
Mengjia Lungshan Temple was accomplished
under the proposed integrated design scheme of
cultural concepts.

Figure 22 is a sketch of concept development for
the design. The contour of dougong, the block
set structure, and colors used in the
decoration paintings of Lungshan Temple were
selected as the basic design elements. Our
analysis revealed that second degree abstraction
(65%~75% similarity) is more acceptable and
recognizable for users of Lungshan Temple,
including local residents and worshippers. In
light of this, microcosmic approach was adopted
to capture characteristics of the Wan-Mu
Dougong for the transformation of form in

Design concept
The contour of dougon and wooden
structure of Longshan Temple were
adopted as the element for the design
of this public chair. It is possible 1o align
multiple benches when needed, and
umbresla holders are provided with care
for convenience

Dougeon image
1. Li-Hu Gong

2, Yun-Wen-Xie Gong

3. Guandau Gong

second degree abstraction. With reference to
Taiwanese folktale of Lord Guan and life
situation of local people, the designer presented
the bench called Sea-of-Cloud Bench (Figure
23).

Guandau Gong (blade-shaped bracket arms) is a
eye-catching feature of Xidi style architectures.
Therefore this image was extracted from
Lungshan Temple for the design of the side
panels for the bench. Wooden carvings with
cloud pattern, golden seat surface, and the
exposed mortise and tenon joint (Figure 24)
were incorporated to represent the splendor and
delicacy of Lungshan Temple architecture. From
the perspective of functionality and convenience,
three holes were opened on the shelf attached to
the back of the chair to serve as umbrella holders
(Figure 25).

/y 2ee 2 e 1A
Mortise and tenor in detail

Exposed mortise and tenar
structure enhances the baauty
of wood craft

{Homiless dragonbracket arm)
(cloud-patterned diagonal brackel arms) =

(blade-shaped bracket arms) o

Umbrella holder

on the rear side
The user may also
place backpack or
personal belongings
on the shelf

Figure 22. Concept development

Figure 23. Front view and scenario simulation
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Figure 24. Cloud-patterned craving, Figure 25. Umbrella holders on the back of the chair

aolden chair seat and the tenon inint

6.2 Design Evaluation Base on Expert the three metaphysical dimensions of cultural
Design Criteria elements to accomplish the essence of the

product. The process and measures are explained

The design of the Sea-of-Cloud Bench was as shown in Table 1.
based on our expert design criteria with regard to

1JDMD/Vol.6/N0.2/2014 13



New Thoughts on Cultural Creative Product Design: A Case Study on the Transformation of Architectural Elements of a
Taiwanese Temple

Table 1. The Content of Design Evaluation of the Sea-of-Cloud Bench Base on Expert Design Criteria

Expert Design

Criteria

The Explanation of Design Evaluation of the Sea-of-Cloud Bench

(M

()

3

(4)

®)

Emphasis on
local features of
Lungshan
Temple
architecture

Adoration of
humane spirit in
Confucianism

Flexibility in the
use of
architectural
elements

Limits on
abstraction

Fashion,
craftsmanship,
and aesthetics

A required in our expert design criteria, the product should be composed of locally
obtained materials. Maple and hinoki cypress with Taiwan origin were used for the
making of public chair for Lungshan Temple. Native Taiwanese cypress is distinctive
with its scent and hardness and may recall memories of the Japanese occupation period
when it is widely used in architecture and daily life. Through metaphysical analysis on
the mentality under the colonial rule of Japan (spiritual dimension) was reflected upon
the use of experienced object (instrumental dimension), that is, Taiwanese Hinoki
cypress. By this we see the connection between exterior appearance and interior
affection.

The exposed mortise and tenon joint is a unique carpentry technique. Cypress tenon was
used in the cross halving joint. The mortise embracing the tenon signifies the idea of
tolerance and inwardness in the Confucian Doctrine of the Mean. From the institutional
perspective, Confucianism is in essence the code of behavior followed by all members of
the race. This is an example of the intimacy between moral teaching on the spiritual level
and moral code on the institutional level.

Inspired by the criterion of flexible use of architectural elements, we adopted the
microcosmic approach to magnify a detail feature. The decorative carvings and dougong
system were firstly addressed before we extend and integrate them into the structure of
the chair. Intaglio was applied to the carvings; patterns were engraved in three different
depths. A thick layer of hinoki cypress was used as the cornerstone for the cross halving
joint. Here we see an ingenuous application of materials and a unique combination of
structural elements. User-friendliness was also attended in that an extended portion was
attached to the back of the chair to provide a space to place personal belonging and at the
same time serve as umbrella holders.

Design of the Sea-of-Cloud Bench is based on second degree abstraction (65%~75%
similarity) of the Wan-Mu dougong on the two ends of the Tri-River Hall (Figure 18).
However, the original was constructed in a multi-layered structure. To make the design
element more feasible in the product development, we extracted only a single unit of
dougong for the design of the chair. It was realized in our analysis that second degree
abstraction was the optimal option because the user may more likely to recall the image
of the original. Furthermore, the extracted design element has more potential to
cooperate with modern functionalities, so that the output may serve better than only an
unpractical artistic item with traditional wood carvings.

The seat surface and back of the bench were painted with flaxseed oil into a modern and
fashionable color of maple. The conjunction of maple (seat) and cypress (back) creates a
strong sense of conflict, which is also an approach of material integration that now
prevails in Europe. The tone of maple darkens in use and age, and the change was
intended in our choice of material.

The above analysis on the integrated design
scheme of cultural concepts of this research
reveals that the Sea-of-Cloud Bench based on
cultural dimensions is an optimal design that
features flexibility, pluralism, and integrated
application of cultural elements.

6.3 User Feedback and Analysis

The Sea-of-Cloud Bench designed via our
integrated design scheme of cultural concepts
has been installed in right-handed hallway of the
Lungshan Temple for use of local residents and
international visitors (Figure 26). According to
the estimation of Lungshan Temple Foundation,
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visitor counts of the temple remain the highest
among all temples in Taipei city, ranging
between 3000 and 5000 per day. As the bench
was installed inside the Lungshan Temple, the
coloring and pattern of carving on both sides
were in harmony with the wooden carvings of
the whole building. To access user behavior,
on-site observation and questionnaire survey
were carried out, so as to validate the feasibility
of this research. The results are as shown in

Table 2:
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Table 2. The Results of the User Feedback and Analysis

(1) 95% of the interviewees reported fondness of the design and comfort offered by the bench.

(2) The dragon patterns on the carvings and the blade-shaped contour were metaphorically connected with Lord
Guan’s pole weapon, which is a token of the military general’s mightiness and righteousness. The
interviewees felt protected and bless when they sit on the Sea-of-Cloud Bench.

(3) The overall design and color are in tune with carvings of the Lungshan Temple. Paintings and carvings on the
original dougong were very distant from the visitor of the temple as they were untouchable monuments. Yet
while the patterns on both sides of the Sea-of-Cloud Bench were inscribed on hard maple and cypress, the
users may touch and feel the carpentry work directly.

(4) The users appreciated the delicacy of the mortise and tenor structure of the Sea-of-Cloud Bench. While sitting
on the chair, they took a close look at the beauty of the joint structure and felt safe with the sturdiness of the
chair.

(5) The enlarged umbrella holder is very user-friendly in that both backpacks and umbrellas can be placed handily
behind the user.

(6) The golden tone of the seat (maple) seems very natural and is in concordance with the carvings of the
building. Meanwhile, the users also agree with the value of the product in terms of fashion and modern senses.

(7) Foreign tourists were impressed by the unique design of Sea-of-Cloud Bench. Unlike common public chairs,
delicate carvings were allocated on the sides around the tenon joint structure. This reflects the humbleness in
Taiwanese tradition, as well as the tolerance in Confucianism.

(8) The carpentry work and structuring technique of the Sea-of-Cloud Bench were highly valued by foreign
visitors. By the brilliant hands of the designer, the intricacy of dougong was transformed and incorporated into
the structure of the bench. Not only that the wood carvings can be examined in detail but the structure of the
chair successfully represented the aesthetics in Chinese architecture.

R Tt R L > = =
Figure 26. The Sea-of-Cloud Bench in use
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7. Conclusions

In the application design based on Lungshan
Temple’s architecture elements, we
demonstrated a practical process of cultural
creative design. Through on-site investigation of
the buildings, we touched upon the value and
humanistic spirit underlying the architectural
characteristics of Lungshan Temple. The results
obtained in the field survey and expert interview
further  corroborated the  vitality and
distinctiveness of Taiwan’s local culture.

The investigation with the proposed integrated
design scheme of cultural concepts concludes as
follows:

(1) Demolition of the myth about carving
patterns as dominating totems: The
multiplicity of carvings inside the Lungshan
Temple was a challenge in the extraction of
totem image. It is therefore suggested in the
research that designers should first examine
the cultural essence and symbolism
underlying each carving pattern before
engaging in the transformation and
application of image. By this approach we
can expect a reasonable match between the
output and the targeted cultural essence.

(2) Less is not more: The idea of “form follow
function” prevails the Western world and
designers tend to minimize formal
expression as they develop their design.
Nevertheless, completeness of the carvings
and patterns is essential in the design of the
Sea-of-Cloud Bench; excessive reduction of
formal elements may raise issues in the
transformation of cultural elements and
detach the user from previous experiences of
the original cultural object.

(3) Marriage of traditional craft and modern
technology: The Sea-of-Cloud Bench has
been validated as the optimal design that
combines both intricate woodcarving and
the modern carpentry techniques. The
conflicting yet attractive union of tradition
and modern turns a new age of modern
craftsmanship.

(4) Reflection upon traditional culture: The
pursuit for innovative technology and
streamlined design is the mainstream
ideology in product design of today. The
beauty of this study, on the other hand,
ponders upon measures to access the
ultimate essence of an object. Traditional
culture is the most valuable assets of Taiwan
because it stands for the collective life

16 International Journal of Digital Media Design

experience of local people and legacy from
Chinese culture. The design demonstration
in this study is an example of bringing
sustainability to traditional culture.

(5) Comprehensive application of integrated
design scheme of cultural concepts: The
integration of concepts specifies the
standards and requirements for the
abstraction of form. Multiple options of
transfomation approaches (corner feature
extraction, microcosmic, and totem
extraction) are provided to clarify the
transformation process of cultural elements
and satisfy user requirements and product
functionality. This may avoid carelessness in
the use of elements. In addition, expert
interview and literature review helps with
the establishment of a large-scaled expert
knowledge databank, to which the designers
may resort for pluralistic feedback analysis
in cultural creative design.

(6) Dynamic correlation between
metaphysical concepts and integrated
design scheme of cultural concepts: The
integrated approach proposed in this study is
a feasible and also practical model for
cultural creative design in the stage of
concept development. However, in the
establishment of expert knowledge database,
the designer should still rely on literature
review to conduct image and text analysis
and access the spiritual and metaphysical
essence of the content. The nature of the
product and the underlying mentality are
determined by how the designer makes use
of the impressive power of the object.
Brilliant  combination of  sensational
experiences related to texture, color, and
form is achieved to deliver professional
design that is capable of reminding the user
of the value and essence of the targeted
cultural elements.
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ABSTRACT

This research aims to investigate how creation and skill are taught in design education, and how the ratio
of both factors should be arranged in the teaching plan of a computer graphics course. It also asks how
the creative-oriented and skill-based teachings influence students on design works. This research
conducted two phases of experimental teachings (creative-oriented teaching and skill-based teaching) to
investigate the differences of student learning performance and outcomes during these two phases. The
creative-oriented teaching phase focused on design thinking and creation inspiring; the skill-based
teaching phase focused on software function introduction and skill practice. Questionnaires of learning
performance were collected from students after each teaching phase for result analysis. The expert
interviews and group discussion were also conducted to collect data. The quantitative data from expert
censorship of design works and learning performance questionnaire was computed using the SPSS for
Windows. Additionally, information from expert interviews and group discussion was adopted as the
qualitative data in this study.

Some suggestions are proposed from the research results, and these suggestions are offered for the design
courses that were designed for the Science College students. Due to the college of science students being
more familiar with computer techniques and software knowledge than the college of arts and design
majors, the design course should be planned to be more concentrated on creative-oriented teaching, such
as creation inspiring, design procedure teaching, and practical design knowledge guiding. Also, the
design course should contain small parts of skill-based teaching, for example the introduction of basic
tool and practice of frequent using tool of design software.

Keywords: Design Education, Creative-Oriented Teaching, Skill-Based Teaching, Computer Graphics.

courses should focus on the creation inspiring.
Nowadays, in the digital era, students deal with

1. Introduction

It is always a tough situation for design teachers
when planning the ratio of skill to creation in the
design course. Goldschmidt (2003) stated the
similar opinion that expert knowledge and
creative spark are the predicaments in designing
education. Hence, what kind of content of design
course is able to assist students in learning more
and learning better? Should the design course
focus on the skill-based teaching of technique
using or the creative- oriented teaching of idea
inspiring? In the research of Goldschmidt (2003),
students stated that some lecturers teach
functions and others teach form, but they wanted
to study form! As the development of technology
and computers progresses, functions and
techniques of computers change all along.
Students believe that it is better for them to learn
functions and techniques of computers by
themselves during their own leisure time.

This research took a computer graphics course as
a case study. Teng (1997) suggested that basic
computer graphics courses should focus on the
technique training; advanced computer graphics
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computers and digital devices all the time.
Therefore, teachers do not need to spend lots of
time on introducing the interface and function of
software since students are already familiar with
such technology. As a result, design courses
should be designed with the current trend. Also,
“As the tools of designing developed in parallel
with technology, the core structure of the
education is based on a model with creative and
analytical aspect: Designerly way of thinking
aims at originality and uniqueness (Orlandi,
2010).”

This research intends to find out the advantages
and disadvantages of a creative-oriented teaching
and a skill-based teaching. In addition, this study
analyzed the influences of these two teachings on
students’ learning performance and design works.
We state some ideas that are proposed as the
reference for further experimental design course
in the end of this research.

2. Reference Review



This study aims to provide some suggestions for
the structure of design courses that are planned
for the Science College students. We investigate
the influences of the creative-oriented and skill-
based teachings on student performances and
design works. To do so, we took a look at the
related reference such as design education,
creation in design education and skill in design
education.

2.1 Design Education

Design education generally refers to courses that
are held in universities or schools in order to
promote national aesthetic and train designers.
Now the commonly accepted idea is that the
formal instruction and periods of academic study
for designers in educational intuitions (Lawson,
1997). Also, design education has shifted from
the focus of training in traditional courses to an
emphasis on research course (Yeo, 2014).

Artists and designers mostly learn design related
skills and knowledge in design education. Kolb
(1984) stated that learning is “the process
whereby knowledge is created through the
transformation of experience.” Therefore,
knowledge and practical experience are the two
main factors in design education. A higher design
education system is the place that is anticipated
to be the locus of synthesis and integration of
knowledge into practice (Goldschmidt, 2003).
Students are expected to be trained how to design
and introduced to a culture, various conception of
design, likely to be a designer in design education
(Eyikan, 1998). In addition, Bakarman (2005)
proposed that there are three key elements of the
new model design education: attitude, skill, and
knowledge.

The development of technology over the years
has taken place at a speedy pace. Design
education has to keep up with the times.
Nowadays, digital design education needs to
promote not only simply knowledge of materials
and mastery of special technical skills, but also
techniques and accurate use of tools or
instruments (Lewis, 2005).

2.2 Creation in Design Education

In design education, the teaching would be
meaningless if the teaching only applies
computer as the technique because of the modern
trend. Roland (1990) mentioned that instructors
have to teach students the proper ideas in the
digital design teaching. Design majors should use
their imagination and creation to create works,
and apply various forms and methods to develop
the aesthetic and creative works of digital arts.
Therefore, creation is important in digital design
education since the graphics designer wishes to
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advance in its career and to become popular
(Cropley & Cropley, 2010; Efe Varol, 2012).
Also, peer learning is integral to the creative
practice of designers (Budge, Beale, & Lynas,
2013).

The professional knowledge is considered as the
foundation for designers to make the professional
design decisions (Lawson, 1997). Furthermore,
designers should change the role to be less
problem-focused and more socially engaged
through the construction of design process (Lloyd,
2013).

2.3 Skill in Design Education

Skill teaching in design education refers to the
hand-sketch and hand-painting practice mostly
found in the old times. As the development of
computers and technology continues to advance,
the functions and techniques of computers
become skills that designers and design majors
must learn. Nowadays, skill training covers the
hand-drawing methods and computer graphics
techniques. Teng (1997) suggested that the basic
computer graphics course should focus on the
training of practical techniques, included
understanding of the computer functions and
compresence of the computer skills. Also, it is
necessary for designers to follow the
developments in technology and direct it towards
practice in order to keep the graphics designers
updated (Efe Varol, 2012).

3. Research Scope and Purpose

The target subjects of this study are the students
of Science College, not the students of art and
design related departments (art and design related
departments such as design, media, art,
illustration, graphic design departments and so
on). Therefore, subjects of this research are more
familiar with computer techniques and software
knowledge than the art and design majors.
However, Science College students not as
acquainted with aesthetics theories and principles
as the art and design majors.

We defined computer graphics courses in this
study as courses that produced graphics by using
computers and the represented image data
through a computer. In this research, we choose
Adobe Illustrator CS6 as the instruction software.
The aim of this course is educating students to be
able to design fine computer graphics
independently. In addition, the creative-oriented
teaching in this study refers to the teaching that
focuses on design thinking and creation inspiring;
the skill-based teaching refers to the teaching that
focuses on software introduction and skill
practice. The aims of this research are as follows:

®  Executing both the creative-oriented and
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skill-based teachings in a design course.

®  Investigating the influences of the creative-
oriented and skill-based teachings on
student design works.

® Analyzing the effects of the creative-
oriented and skill-based teachings on
student learning  performance and
outcomes.

®  Proposing the suggestions about planning
the ratio of the creative-oriented and skill-
based teachings in computer graphics
course.

4. Methodology

This research aims to investigate the influences
of the creative-oriented and skill-based teachings
in design education on student learning
performance and design works. The results of this
study are expected to provide suggestions to
shorten the distance from idea inspiring to skill
practice in digital design process. This research
will also additionally propose the teaching
guidelines of computer graphics for future design
education. There were reference review,
experimental teaching phases, expert interviews
and data collecting in this research. The research
procedure was planned as Figure 1.

[ Reference Review ]

l

[ Defining the Research Aims }

[

Creative-Oriented
Teaching

}[ Skill-Based Teaching ]

l

Expert
Interviews

Questionnaires and Questionnaires and
Works Collecting

Works Collecting

L

[ Group Discussion ]

\

Data Analysis

Figure 1. The Research Procedure

A one-factor-at-two-levels (creative-oriented
teaching — skill-based teaching) counterbalanced
within-subjects design was employed in this
experiment. This experiment was conducted in a
computer graphics course that has held for the
sophomore students in the Department of Digital
Technology Design in National Taipei University
of Education. We collected questionnaires of
learning performance, design drafts and
completed works from the participated students
after each teaching phase for data analysis.

4.1. Creative-Oriented Teaching

The creative-oriented teaching phase was
conducted for four weeks. In this phase, we paid
attention to the guidance and interaction of
creative aspect, but only taught basic functions of
Adobe Illustrator CS6. Students needed to design
a computer graphic LOGO in this phase. This
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phase of teaching was arranged in steps, and there
were a draft phase, a coloring layout phase, a
computer practice phase and a final layout phase.
In the draft phase and the coloring layout phase,
we encouraged students to think and design
widely, and we gave suggestions and instructions
to students in their every draft. In the computer
practice phase, we only gave basic instructions of
Adobe Illustrator CS6 such as geometry design,
coloring, and line drawing. Students were asked
to submit a designed LOGO as the assignment in
this teaching phase.

4.2. Skill-Based Teaching

The skill-based teaching phase was conducted for
four weeks as well. We paid more attention to the
comprehensive function instruction and practice
in this phase, but only taught basic design
standards for business cards. Students needed to



design a computer graphic business card in this
phase. In the draft phase, we only gave the
practical specifications about a business card
design. In the computer practice phase, we spend
more time on function instruction and practice of
Adobe Illustrator CS6, and made sure all the
students were able to use Bezier curves and
gradient coloring. Students were asked to submit
a double-side designed business card as the
assignment in this teaching phase.

We collected the learning performance
questionnaires, drafts, coloring layouts and
completed works after each one teaching phase.
The questionnaires collected from students and
experts were analysed as the quantitative data in
this research. On the other hand, the group
discussion of six students and interviews of nine
experts were considered as the qualitative data.

We invited nine experts who have been working
more than ten years in design industry or design
education to partake in this research, and five of
them have even more than twenty years of
working experience. During the interviews,
experts had to examine students’ drafts, coloring
layouts and completed works in two teaching
phases. We asked experts to evaluated students’
works in two teaching phases from the skill
aspect and creation aspect, and scored these
works. Open interviews were followed by the
evaluation phase, we questioned experts to give
some suggestions about design education, such as
students need to learn what kind of knowledge
and ability in the computer graphics course,
design industry need what kind of talented people,
the ratio of skill training and creation inspiring to

Table 1: The T Test of the skill aspect.
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divide in design education, and so on.

5. Research Analyses

There were quantitative and qualitative analyses
in this research. Quantitative data contains
questionnaires of student learning performance
and expert feedback forms of student work
examinations. In addition, qualitative data
contains a group discussion and expert interviews.

5.1. Quantitative Analysis of
Learning Performance

One-factor-at-two-levels (creative-oriented
teaching phase — skill-based teaching phase)
counterbalancing within-subjects design was
employed in this experimental teaching. The
target focus group centred on the students of
Science College who participated in computer
graphics course. 49 subjects partook in the actual
experiment, of which 7 subjects failed to
complete the experiment procedure (did not
complete all the course assignments, withdrew
the course in the mid-term, or invalid
questionnaires), and their responses were
discarded from the analysis, which was
performed on the remaining 42 cases.
Questionnaires were measured by a single item
on the five-point Likert scale, and was analysed
by means of a Paired-Samples T Test via SPSS
Statistics v17. There were 12 questions that
grouped into three aspects (skill aspect, creation
aspect, and learning performance aspect) in the
questionnaire. The T tests of these three aspects
are shown as Table 1, 2 and 3.

The creative-oriented teaching The skill-based teaching
Mean [SD] Mean [SD]
Knowledge learning 4.63 [0.536] 4.28 [0.630]
T=2.630, P=0.012<0.05
Knowledge applying 4.42 [0.663] 4.30 [0.599]
T=0.777, P=0.441>0.05
Skill learning 4.42 10.626] [ 4.30 [0.558]
T=0.819, P=0.418>0.05
Skill applying 4.12 [0.697] 4.02 [0.636]
T=0.585, P=0.562>0.05
Skill aspect 17.44 [2.108] [ 16.86 [2.007]
T=1.250, P=0.218>0.05
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Table 2: The T Test of the creation aspect.

The creative-oriented teaching The skill-based teaching
Mean [SD] Mean [SD]
Design thinking 4.40 [0.695] 3.93[0.704]
T=2.892, P=0.006<0.05
Solutionizing 4.05 [0.722] 3.91[0.684]
T=0.948, P=0.349>0.05
Creative performance 3.91[0.971] 3.93[0.704]
T=-0.116, P=0.908>0.05
Integration 3.88 [0.662] [ 4.02 [0.707]
T=-0.903, P=0.372>0.05
Creation aspect 16.21 [2.615] [ 16.33 [2.388]
T=-0.193, P=0.848>0.05

Table 3: The T Test of the learning performance aspect.

The creative-oriented teaching The skill-based teaching
Mean [SD] Mean [SD]
Self-review 3.84 [0.721] 3.84 [0.721]
T=0.000, P=1.000>0.05
Peer learning 4.00 [0.655] 3.88 [0.662]
T=0.842, P=0.404>0.05
Knowledge enhancement 4.26 [0.759] 4.30 [0.674]
T=-0.264, P=0.793>0.05
Target achievement 3.79 [0.888] [ 3.77 [0.649]
T=0.125, P=0.901>0.05
Learning performance 15.88 [2.373] [ 15.98 [2.283]
aspect T=-0.156, P=0.877>0.05

Among three aspects that there were only two
items exhibited significant differences, both of
them indicated that the creative-oriented teaching
phase gained higher scores than the skill-based
teaching phase: ‘Knowledge learning’ (T=2.630,
P<.05) in the skill aspect and ‘Design thinking’
(T=2.892, p<.05) in the creation aspect. Both of
them demonstrated that the student learning
performance in the creative-oriented teaching
phase was better than the performance in the
skill-based teaching phase. This demonstrates
that subjects experienced better knowledge
learning and well-design thinking in the creative-
oriented teaching phase. No significant
differences ~ were  determined  between
‘knowledge applying’, ‘skill learning’ and “skill
applying’ in the skill aspect, ‘solutionizing’,
‘creative performance’ and ‘integrating’ in the
creation aspect, as well as ‘self-review*, ‘peer
learning’, ‘knowledge enhancement’ and ‘target
achievement’ in the learning performance. This
indicates that the subjects experienced a similar
level of these items during these two teaching
phases.

5.2. Qualitative Analysis of Learning
Performance

After two teaching phases, we invited six
students who performed outstanding and learned
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well during these two phases to participate in the
group discussion. There were four open topics
considered in this discussion.

Firstly, we asked whether they felt the difference
between two teaching phases or not. Most
students replied that they did not notice the
difference between these two teaching phases. It
was the beginning of the new semester, and most
of them noticed only the difference of
assignments. The LOGO design was the first
assignment, and the personal business card
design was the second one. However, one student
indicated that he felt frustrated when teachers
made the comments on his draft in the creative-
oriented teaching phase. He observed that he
needed to study harder and spend more time to
complete the design work well. Therefore, when
he submitted the first design work which he
designed from draft to completion on his own, he
felt very proud of himself.

Secondly, we enquired students about which
phase they learned more in. Most students
answered that they all learned something during
these two phases, but they learned differently
between the two. In the creative-oriented
teaching phase, students learned more design
knowledge such as art theory and creative
thinking. On the other hand, in the skill-based
teaching phase, students learned more about



software technique and material information.
One student responded that he spent lots of time
on draft sketches in the creative-oriented teaching
phase, and then he self-learned some computer
technique with his spare time in order to complete
his design well. On the other hand, in the skill-
based phase, instructors did not give many
suggestions to his draft, but introduced lots of
software knowledge in this phase. Compared to
the LOGO assignment, the personal business
card assignment seemed easier and with
sufficient technical source to complete. In this
way, he did not need to self-learn anything in this
stage. Nevertheless, the self-learning in the
creative-oriented teaching phase responded to the
opinion of Schunk (1984) — arousing the learning
interest of students are able to improve self-
efficacy and learning motivation.

Thirdly, we queried students about which
teaching method they preferred. Most students
replied that they enjoyed both teaching methods.
Hence, we changed the question so that only one
teaching method could be chosen. Few students
answered that they would take the creative-
oriented teaching method if they have to pick one.
Seeing that they are students of Science College,
they could improve computer technique with
self-learning. In addition, subjects have a few
courses related to design and art currently; they
need the teaching of creative-oriented more than
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the skill-based teaching.

Finally, we asked students to give some further
suggestions to future design courses. Since
subjects have few design related courses, they all
advised that more design related teachings should
be scheduled in the future, such as art and design
theory, recommendations about design works,
and suggestions about improvements. They also
suggested that computer techniques should not be
omitted. There should be basic tools and
frequently used functions of computer technique
explained in the design courses.

5.3. Quantitative Analysis of Expert
Interviews

After two phases of experimental teachings, we
collected all the design drafts and works that
students designed during both phases. Then, we
invited experts from design education and
industry to examine design drafts and works of
students, as well as play a part in expert
interviews. Experts were asked to give
suggestions and examinations on these works
from creative and technical aspects. Nine experts
participated in this research, and they all scored
these works from two teaching phases. The
highest score was 5, and the lowest score was 1.
The means of the feedback forms that we
collected from experts are showed as Table 4.

Table 4: The means of the feedback forms that filled by nine experts.

The creative-oriented teaching The skill-based teaching
Professional technique 3.67 3.78
Professional knowledge 3.22 3.67
Analyze 3.44 3.56
Creative thinking 3.67 3.44
Creative performance 3.22 3.44
Integration 3.44 3.56

Among six items, ‘Creative Thinking’ is the only
item which shows that design works in the
creative-oriented teaching perform better than the
works in the skill-based teaching, and other five
items exhibit that design works in the skill-based
teaching gain higher scores than the creative-
oriented teaching. However, only nine experts
took part in this survey, so it is hard to distinguish
the advantages and disadvantages among two
teachings from nine experts’ examination.
Therefore, we can take a look at the preference of
nine experts about these two teaching styles. Four
of nine experts gave higher scores to the creative-
oriented teaching, other four experts gave higher
scores to the skill-based teaching, and the other
one took a neutral stance.

5.4. Qualitative Analysis of Expert
Interviews

Four of nine experts appreciated the creative-
oriented teaching. They indicated that the LOGO
works designed during the creative-oriented
teaching phase were more diversified and original
than those ones during the skill-based teaching
phase. Even some LOGO works show the high
level of techniques in computer graphics.
However, the level of LOGO works was ranged
in huge difference. Experts believed that the
design process arranged in steps is able to inspire
students with more creative ideas and help
develop the self-solve ability of students. The
design steps include discussions in the draft stage,
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introductions in the coloring layout and
suggestions in the final layout. On the other hand,
experts indicated that works designed during the
skill-based teaching phase were limited by the
computer skills easily. Although those works had
consistent levels of quality, there were few
excellent works.

Four other experts appreciated the works of the
skill-based teaching. They pointed out that the
business cards designed in this phase exhibited
details on materials, fonts and shapes. These
works demonstrated the practiced computer skills,
even the well performance in creative concepts.
Furthermore, experts indicated that the creation in
card works might have been influenced by the
previous teaching. Therefore, the business cards
were designed with the advantages of both
creative and skill based techniques. On the other
hand, the LOGO works needed more training and
practice in regards to design skills and graphic
design principles.

In addition, three of nine experts specified that it
was hard and unjust to evaluate the different
teachings with different design outcomes.
Furthermore, the works designed in the skill-
based teaching were affected by the previous
creative-oriented teaching. Experts struggled to
give the fair evaluations to those works of two
phases. In the end, experts provided some
suggestions to the design courses for the college
of science. They advised to increase the creative-
oriented and design process teachings for the
students of the college of science.

6. Research Results and Suggestions

This research aims to investigate how creation
and skill are taught in design education, and how
the ratio of both factors should be considered in
the teaching plan of a computer graphics course.
It was hard to evaluate the design outcomes
through quantitative data in the previous research.
Therefore, this research  adopted two
experimental teachings and invited nine design
related experts to estimate the works of two
teaching phases. The results of this research have
led to the proposal of the below suggestions for
design courses that are designed for the Science
College majors.

Firstly, only ‘knowledge learning’ and ‘design
thinking” showed the significant differences
between the two teachings in the questionnaire
analysis. Moreover, both items showed that the
creative-oriented teaching gained higher scores
than the skill-based teaching, even the
‘knowledge learning.” Therefore, the results of
students’ self-evaluation showed that ‘knowledge
learning’ and ‘creating thinking’ in the creative-
oriented teaching were better than the skill-based
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teaching in learning performance.

Secondly, regarding the feedback forms from the
experts, only ‘creative thinking’ presented that the
creative-oriented teaching was better than the
skill-based teaching. Other items (professional
technique, professional knowledge, analyze,
creative performance, and integration) indicated
that the skill-based teaching performed well than
the creative-oriented teaching. Referring to the
appreciation of these two teachings, four of nine
experts gave higher scores to the creative-
oriented teaching. Four other experts gave higher
scores to the skill-based teaching, and the other
one stood a neutral stance.

Thirdly, we invited six students to join our group
discussion to review the teachings. Most students
provided higher evaluation to the creative-
oriented teaching. Even they felt frustrated when
they were asked to create lots of drafts. However,
they were inspired to produce tons of creative
ideas at the same time. Furthermore, following
the design process that was arranged in steps from
the draft, coloring layout to the final layout,
students felt more confident when they actually
executed the design. Also, students tried to self-
learn when students had some problems to
complete their design. Students asked classmates
and tutors, searched online, and looked for the
solutions in the books. The creative-oriented
teaching motivated them to treasure their design,
and do their best to make the design perfect.
Subjects were the students of Science College.
Students were acquainted with computer related
knowledge, and therefore would like to have
more art and design courses about design
principles, design process and creative thinking.

Finally, the nine experts gave some suggestions to
the design courses that are designed for the
Science College students. They recommended
designing more creation guiding in the design
courses. As they evaluated the works of two
teaching phases, the works of the skill-based
teaching belonged to the similar level but no
excellent ones. That’s the reason that students
were taught tons of functions and skills of
computer graphics, but little creative thinking.
However, students were led to follow the design
process from the draft making, layout coloring,
and final layout confirmation in the creative-
oriented teaching phase. Although the works of
this phase were leveled distinguishing, works
should be more creative and excellent if under
proper tutoring of instructors.

7. Conclusions

Some suggestions are proposed from the research
results, and these suggestions are offered for the
design courses that were designed for the Science



College students. This research executed two
styles of design teachings: the creative-oriented
teaching and the skill-based teaching. Students
learned lots of knowledge about the design theory
and creative thinking in the creative-oriented
teaching, and they were educated sufficiently
about the graphic skills and computer functions in
the skill-based teaching. Subjects of this study
were the Science College students. Therefore, we
suggest the design courses for the Science
College students should focus on creation
inspiring, design process and design principle
teaching, as well as a side with basic functions
and frequent used skills of computer techniques.

References

Bakarman, A. (2005). Attitude, Skill, and
Knowledge: (ASK) a New Model for Design
Education. Proceedings of the second CDEN
Design Conference on Design Education,
Innovation, and Practice. Alberta, Canda.

Budge, K., Beale, C., & Lynas, E. (2013). A
Chaotic Intervention: Creativity and Peer
Learning in Design Education. International
Journal of Art & Design Education, 2(32), pp.
146-156.

Cropley, D. & Cropley, A. (2010). Recognizing
and fostering creativity in technological
design education. International Journal of
Technology and Design Education, 345-358.

Efe Varol, T. (2012). Problems Encountered by a
Newly Graduated Graphics Designer.
Procedia - Social and Behavioral
Sciences(51), pp. 416-419.

Eyikan, B. (1998). The making of a designer:
convictions about skills and professional role
in design. In the proceeding of “Forum II:
architectural  education for the 3rd
millennium”’, 379-389.

Goldschmidt, G. (2003). Expert knowledge or
creative spark? Predicaments in design
education. Paper presented at the Expertise in

Design, Design  Thinking  Research
Symposium 6. Sydney: University of
Technology Sydney.

Kolb, D. (1984). Experiential Learning:

Experience as The Source of Learning and
Development. New Jersey: Prentice-Hall.
Lawson, B. (1997). How designers think: the
design process demystified. Oxford, UK:

Butterworth Architecture.

Lewis, T. (2005). Creativity-a framework for the
design/problem  solving  discourse in
technology education. Journal of Technology
Education, 35-52.

Lloyd, P. (2013). Embedded creativity: teaching
design thinking via distance education.
International Journal of Technology and
Design Education, 3(23), pp. 749-765.

| Yi-Chen Hsu |

Orlandi, A. (2010). Experimental experience in
design education a a resource for innovative
thinking: The case of Bruno Munari. Procedia
Social and Behavioral Sciences(2), pp. 5039-
5044,

Roland, C. (1990). Our Love Affair with New
Technology: Is The Honeymoon Over? Art
Education, 54-60.

Schunk, D. H. (1984). Self-efficacy perspective
on achikevement behavior. Education
Psychologist, (19), 48-58.

Teng, C.-L. (1997). A Study of Computer
Graphics Education in Graphics Design
Courses. Journal of Design, 21-36.

Yeo, J. (2014). An overview of research methods
in visual communication design education.
International Journal of Design Creativity
and Innovation, 2(1), pp. 51-62.

1JDMD/Vol.6/No.2/2014 25



MRS B S S B 2 BN

WL k2 REES

I % B i 4i8K 3+ 8 & » maxshih.tw@gmail.com *
ki< B 5 A g Pk 4 sllain809@gmail.com 2
L B8 HlK 4 % > roger@asia.edu.tw @

HE

BRI ERIRT > B8 NV BT RS2 SN ERE » 185 L 2R b H i as
FMBRSEHIERE - BERFHZ BAFaat - HEERRRERTERRHIR K - 2EWAEE % TH
AREZ 5% > HARECE SR A IR RN > MR E A EIR SRS A (R IRt - @ V) H
EERGEE S o BNV MR IOEE R AR 2 E AR - AR EEEE T &
P ERRRAE | ZaET > EFINAERRBERE T - BEHV AR SRS AT T IR R AE
EEEEIE R A - BB B R MR I DIEE TR SHRE SR DA 175 IR AE A2 2 2 - WS
GHEREEH > SRRV S B st BIE T AN SRRV ER A HRD RIER T S
HIRHER  BIERIEE 2 B2 - HAR RS  iosi B 5 ¢ ST B LB EARMERI 2 BE
BB T MR S B R e LRI EUE R AH AV ER B i © A B A BB RS A B RN
REFE AN A B R MR AH A DA BRI

BRGEESE] ¢ TR - MIOURER - ERVE - M -

The effect on rationality and emotion with additional
semantic to video learning

Jyun-Yan Shih %, Shu-Ling Lai 2, Rong-Chi Chang 3
Department of Digital Media Design, Asia University, maxshih.tw@gmail.com *

Department of Multimedia and Game Design, Overseas Chinese University, sllai0809@gmail.com 2
Department of Digital Media Design, Asia University, roger@asia.edu.tw 3

ABSTRACT

People's information needs and preferences vary in the knowledge explosion era. A wide variety of
diversified digital-media tutorials has been vigorously developed. However, most materials are poorly
designed that they fail to satisfy the needs of readers. Taiwan possesses a great variety of ecological
beauties and is abundant in humanistic affections. When elaborating knowledge information, ecological
knowledge can be substantially enhanced through emotional descriptions, the appropriate application of
dual-coding theory, and the addition of both rational and sensible semantics. This study applied the
Ministry of Education high school curriculum design to ecological education courses. Sophisticated
ecological videos enable students to experience authentic learning. While the students watched the
videos, adding rational and sensible semantics in the videos assisted students in connecting with
knowledge and emotions. The results indicated that students who watched videos containing rational or
sensible semantics had stronger performance in cognitive learning evaluations than the students in the
control group did. Those who viewed the video containing sensible semantics (sensible group) had the
highest level of improvement in their emotional attitude. Among the male students, those who watched
the video that was integrated with rational semantics (rational group) had higher learning effectiveness,
whereas female students in the sensible group exhibited higher learning effectiveness. The emotional
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attitudes of the male and female students in the sensible group were significantly improved compared

with those in the control group and the rational group.

Keywords: Dual Coding Theory, Additional Semantic, Rationality, Emotion.
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Depiction for 3D Animators’ Mental Models and the
Core Capabilities Derivation
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ABSTRACT

The art and esthetics of 3D animation are so popular, it had be regarded as the main entertainment
recently. Specially, the original and the esthetics are the core value of animation. In order to coordinate
the flourish of animation movie industrial, the universities founded the animation relative departments,
and have more than 50 departments until now. However, the most graduates’ qualifies would not meet
the requirements of the employers. Based on above observations, this research tried to depict the
dominant knowledge of 3D animators of Taiwan. To establish their mental models and the core
capabilities, which are the representation of 3D animators’ dominant knowledge. The research method
including interviewing the professionals of the 3D animators and sketch the tacit knowledge of their
interview manuscripts, to draw the individual mental models and obtain the core capabilities. The result
of our research is that the 3D animation professional capabilities include tree categories, i.e. the
planning design, computer technologies and the career development dimensions. The planning design
category contains the aesthetic, sketch and creative and so on 27 abilities. The computer technologies
category contains the integration, application capabilities and so on 8 abilities. The career development
category contains the commercialization, the global view and so on 16 capabilities.

Keywords: Computer Animation, Mental Model, Core Capability, 3D Animator.
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Innovation Application Of Cloud Big Data Of
Traditional Industry Improvement— A case study of the
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ABSTRACT

Nowadays, the shoe industry in Taiwan copies other brands to design and develop their new type of
shoes. They skip the design process and have been labeled with a bad reputation of counterfeit. Therefore,
shoe industry in Taiwan need to advance from the manufacturing industry to be more competitive. The
guidance of shoe industry mostly focused on patents and scientific analysis in the past. However, the
industry should focus on the development of product esthetics, respect for design, cultivation of talent
and capture of international trend newly. This study describes the result of the Small Business Innovation
Research in Tainan. Enterprises are able to be more competitive with the assistance of cloud computing
and combination of database. Applying digital method to the development of shoe design helps to reserve
valuable technique and improve the competitiveness of traditional industry.

Keywords: Design and development of shoes, Industrial cluster, Culture and creation, Digital
heritage, Cloud
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The Influence of Shadow and Characteristics in
Animation on Perceived Depth
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ABSTRACT

While mobile devices become increasingly popular, animation has already turned to a key media
material in image visionary package. Through mobile devices, animation has unknowingly penetrated
our daily life. The shadow of animation usually plays a significant role in space implication and story
stimulation. Aiming at computer animation application, Birn (2006) states that the major visionary
functions of shadow include defining the special relation between visionary targets, enhancing tension
in composition and integrating objects, etc. Space re-emergence has always been a priority in human
art and visionary performance. No matter it is the artwork during Renaissance or the prevailing
naked-eye 3D images nowadays, the solid space re-emergence is what being pursued mostly. This
study has analysed the influence of shadow characteristics in animation on testees’ perceived depth. In
the experiment, a 3D animation instrument was utilized to calculate twelve images of shadow based on
three independent variables — the projected lighting of shadow, the sharpness of shadow edge and
picture rendering. In total, there were 47 testees, who are university students aged between 18 and 22.
It is found that when the variable of whether the shadow edge is blurred or not has been considered, no
matter it is studied independently or the other two variables were jointly considered — projected lighting
and 2D or 3D picture rendering, the perceived depth would be affected apparently. Aiming at two
groups of two-way interactions with apparent influence by deviation percentage, further analysis was
conducted. The study result could be explored for the possibility of developing diversification in
animation and art-related field. Also, it could be the reference or application information for
educational research and pragmatic design in academic or relevant industries.

Keywords: Animation, Perceived Depth, Shadow.
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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 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



Copyright Agreement

This is an agreement between the author(s) and the International Journal of Digital Media
Design (hereafter referred to as IJDMD).

Title of the work:

1. The work is original and has never been published by any other journal.

2. The undersigned warrants the copyright of the work and hereby grants the
publication right of the work to IJDMD.

3. The undersigned has obtained the necessary permissions for using all the materials,
including photos, pictures, data, and so on, in the work.

4. The undersigned has all the power and authority to enter into this agreement.

Name of the author(s):

Tel:

E-mail:

Address:

Signature:

(Name of the author or the contact author on behalf of other authors)

Date:

Please finish the complete form and mail it back to us.

Taiwan Association of Digital Media Design
Dept. of Multimedia and Animation Arts, National Taiwan University of Arts
No.59, Sec. 1, Daguan Rd., Bangiao Dist., New Taipei City 220, Taiwan
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