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Abstract—The purpose of this study is to construct a web-based
learning platform of Computer Support for Collaborative Design
(CSCD) based on theories related to a constructivist learning
environment model, mind mapping and computer-supported
collaborative learning. The platform conforms to the needs of
design students and provides effective tools for interaction and
collaborative learning by integrating the tools of mind mapping
into a learning environment that utilizes CSCD, a computerassisted support system that can support and enhance group
collaboration. The establishment of the CSCD learning platform
represents a significant advance from the fixed functions and
existing models of current online learning platforms and is the
only learning platform in the world that focuses on learners in
design departments. The platform is outstanding for its
excellence, user-friendly functions, and innovative technology. In
terms of funding, technical ability, human resources,
organizational strategies, and risk analysis and evaluations, the
learning platform is also worthy of expansion and
implementation.
Keywords- computer support for collaborative design; computer
support for collaborative learning; design education; mind-map;
web-based learning platform.

I.

INTRODUCTION

The advancement of information media and the
convenience of the Internet have fostered the growth of webbased instruction, interactive functions, and resources
available for learners to engage in interaction, learning,
discussion, and access without time and geographic
constraints. In design practice, the integration of computer
technology has allowed designers to practice with consistency
and innovation design approaches that were long believed to
be possible only through the use of traditional tools or
simulated hand-made physical objects, and ways in which
humans communicate have been improved [20], [44]. Hence,
web-based instruction is essential for design education.
However, because of how quickly departments have
implemented network-based teaching, design departments fall
short in comparison. The reasons for this delay include the
many unique features of design education, such as difficulties
with the design materials or works into digital formats [8],
[22], [56], [61], [62], and the functions of current general webbased learning platforms are insufficient for teaching design,

thus resulting in slow progress of web-based design instruction
[10]. Based on the special knowledge and techniques of
design, design students also possess unique learning styles and
specialties, and they need to integrate related knowledge and
coordinate professionals from different fields during the
design process. For these reasons, the establishment of an
individualized and adaptive web-based instructional platform
that can enhance the effectiveness of design education remains
a significant issue [11].
Creative thinking is one of the most important abilities in
business and academic circles ([32], [52], [59]. Design
students are highly sensitive to graphics and colors, and they
are skilled at using visual-thinking models and the diffusion of
images related to creative thinking methods to cultivate their
creativity [30], [53], [55], [58]. Moreover, mind mapping is a
learning method used to develop the potential of the left and
right hemispheres of the human brain through graphic
techniques. The design concept of mind mapping is associated
with radiant thinking, which is a graphic type of organizational
skill that incorporates graphics, colors, spaces, and
imagination and effectively utilizes a whole-brain thinking
method. The use of both graphics and text, in turn, enhances
creativity, thereby completing the associative process of
brainstorming [27], [49]. With advances in computer
technology, computer-based mind mapping allows designers
to create new concepts by freely linking concepts and
integrating graphics, text, voice, video, and other multimedia
through methods related to spatial and visual organization.
A designer must possess visual thinking capabilities, and
mind mapping is a learning tool for graphic, visual, and spatial
thinking. When applied to the creative thinking process in the
early stages of a design, this tool may enhance a designer’s
creative thinking ability. To establish a web-based instructional
platform that meets the user’s needs and enhances learning
effectiveness, the researcher proposed the CSCD platform, a
design model based on design teachers’ and students’ needs for
web-based instructional platform functions and learning tools.
This model was developed by considering previously
conducted research [63] applying the analytic hierarchy process
(AHP) and by using learning theory as the basis for integrating
and analyzing the design of the constructivist learning
environment model, the Blackboard platform, the National Sun
Yat-Sen Cyber University platform, and e-learning tools of

105 | P a g e
www.ijacsa.thesai.org

(IJACSA) International Journal of Advanced Computer Science and Applications,
Vol. 3, No.4, 2012

technology companies for designing. Then, the researcher put
forward the “Computer Support for Collaborative Design
(CSCD) platform” design model based on the design
department teachers’ and students’ needs for the web-based
instruction platform functions and learning tools. Subsequently,
the technical capabilities of many technology experts were
integrated to establish a CSCD platform prototype, and
modifications were conducted based on expert validity and user
tests. After completing the CSCD platform, the experts and
users assessed its usability and the overall design results
through formative evaluations. The evaluation results show that
the experts and users provided very positive feedback and
believed that the platform not only possessed strengths lacking
in general online learning platforms but also that the
completion of the setup marked the beginning of a customized
web-based learning platforms. The platform combines several
web-based technologies and teaching resources and displays
works through multimedia graphics and animation, with userfriendly and image-style characteristics that are useful for
learners with an expertise in imaging.
A. The Purposes of the Research
The research purposes include the following: 1) to design
and set up a teaching website with the constructivist learning
environment model, computer-supported collaborative learning
theory, and mind mapping-related theories that serve as the
basis; 2) to design and set up a teaching website that aids in
understanding the influence of the CSCD and collaborative
mind mapping on design department students’ learning
attitudes, learning effectiveness, and creativity.
II.

THEORETICAL FRAMEWORK

With the constructivist learning environment, mind
mapping-related
theories,
and
computer-supported
collaborative learning as its bases, the CSCD learning platform
setup in this study can be described in the following section.
A. The Construction of the Constructivist Learning
Environment Model
Jonassen [23] proposed the constructivist learning
environment (CLE) model (Figure 1) with six elements. Based
on the design teaching, design purposes, design methods, and
other characteristics and from the perspective of the
constructivist learning environment design, the relationship
between the model’s application and design education is
proposed as follows:
1) The Six Components of the Constructivist Learning
Environment Model
a) Problems/Cases/Projects
The CLE drills on a problem or issue, which are poorly
structured, the answers are uncertain, and they are real-life
problems that elicit motivation to train the learner to attempt to
resolve them, complete projects, and apply the results to reallife situations.
a) Relevant Cases
In the CLE, relevant cases are provided. Through the
introduction of cases and the demonstration of model works,
novices have the opportunity to observe and learn. Moreover,
through case-based reasoning, necessary referential

experiences and scaffolding aids are provided for the learner
to understand and resolve problems [45].

Figure 1. Constructivist Learning Environment Model (Source: Jonassen,
1999, p.218)

b) Information Resources
The CLE provides appropriate text files, pictures, sound
resources, videos, animation, among other support information
for building students’ mental models and for forming a space
for manipulating and thus solving problems.
c) Cognitive (Knowledge Construction) Tools
The CLE should provide cognitive (knowledge
construction) tools such as databases, mind mapping, expert
systems, and hypermedia to help solve problems and aid in
extended thinking.
d) Dialogue and Cooperation Tools
The CLE should provide a variety of computer-mediated
communication tools, such as various types of computer
conferences, listservs, email, bulletin board, and NetNews
services to support the learner in community cooperation,
agreement, and decision-making, thus achieving a common
goal (Scardamalia, 1994 cited from [23], p. 228;).
e) Social or Situational Support
The CLE’s social or situational support includes
completing and perfecting hardware, instruments, equipment,
and other physical environments in the learning environment.
Additionally, it includes the user’s familiarity with the system
tools of the learning platform and the operating method and
the teachers’ explanation or clarification of their opinions on
students’ questions.
2) The Three Teaching Strategies that Support the
Implementation of a CLE
In a CLE, the teaching strategies should support the goals
of the learning activities where appropriate. The
implementation of the CLE is supported by three teaching
strategies: modeling, guidance, and scaffolding aids.
a) Modeling
In a CLE, modeling provided by teachers can be divided
into behavioral modeling and cognitive modeling; the former
refers to the modeling of how activities are conducted, while
the latter clearly expresses to students the need for reasoning
during activities.
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b) Guidance
Guidance is provided when the learner seeks assistance.
The guidance coach analyzes the learner’s performance and
provides feedback, reflections, suggestions, and skills for
adjusting the learner’s development, with emphasis on the
learner’s performance.
c) Scaffolding Aid
Unlike modeling and guidance, the scaffolding aid
generally compensates for a learner’s lack of prior knowledge.
When a problem is encountered while executing a task, the
teacher should employ a scaffolding-aided learning approach,
such as adjusting the degree of operational difficulty,
accommodating the learner’s ability, restructuring the task to
compensate for the lack of prior knowledge, or providing an
alternative evaluation method to complete the task.
The three teaching strategies that support the CLE
implementation coincide with the design teaching concept. In
the design of teaching activities, the teacher’s modeling and
individual guidance enhance students’ interest in learning
through actual operation and the application of theories in
practice [15].
B. Mind Mapping
1) The Definition of Mind Mapping
Mind mapping is a thinking-integration skill that is
constantly linked to external concepts through an illustrated
technique of association based on imagination. This technique
transforms a central theme into a concrete one. Mind mapping
associates objects through brainstorming to assist thinking and
decision-making and to encourage problem solving by
innovative means. By changing traditional logical and
convergent thinking patterns through the use of lines, colors,
text, numbers, symbols, graphics, keywords, and other
methods of radiant thinking, the brain can freely radiate and
associate, which encourages infinite creativity. Mind mapping
not only characterizes the structure of knowledge but also aids
in its absorption, compilation, and comprehension while
enabling students to fully employ whole-brain creative
thinking and problem solving ( [18], [21], [36], [37],
[60].Mind mapping presents systematic knowledge through
visual diagrams and text-based themes. The advantages of
mind mapping include visualization, streamlining, integration,
and focus, which all help the learner to fully apply
brainstorming and free association through radiant thinking
and composition methods. In education, mind mapping is not
only an effective learning strategy but is also an essential tool
for enhancing creativity. The computer-based mind-mapping
technology uses a visualized thinking model, combines the
Internet and multimedia (hypermedia) and thus allows users to
arbitrarily organize and develop systematic knowledge,
develop creativity, and express personal style. For these
reasons, the technology greatly aids in teaching and learning.
2) The Theoretical Foundation of Mind Mapping
The process of mind mapping is compatible with the
constructivist theory, meaningful learning, the radiant thinking
model, and theories of whole-brain thinking.
a) The Constructivist Theory

In constructivism, knowledge is constructed, and the
significance of the knowledge lies in the learner’s integration
of new ideas with past knowledge and experience, thus giving
the phenomenon meaning and constructing his understanding
about knowledge. This process of knowledge building is
known as “meaningful learning”. Initially, it is easy for the
learner to assign meaning to things and phenomena, but with
the accumulation of experience, the meanings assigned
become more complex [24]. In summary, Constructivism
emphasizes the following points: 1) the learning should be
learner-centered, and knowledge is voluntarily obtained from
the learner’s past experiences, not directly from the teacher’s
instruction; 2) the learner combines new knowledge with old
cognitive framework in a non-arbitrary manner; 3) learning
cannot be accomplished by memorizing books; instead, the
learner should integrate new knowledge with accumulated
knowledge and assign it new meanings; 4) knowledge is
complex and situational; therefore, the learner’s understanding
of knowledge should be characterized by complex knowledge
[25].
b) Meaningful Learning
Meaningful learning refers to the combination of the
learner’s new knowledge and old cognitive framework in a
nonarbitrary manner. Many scholars [1], [42] have suggested
that learning is only effective if it is learner-oriented and if the
learner understands the significance of the concepts gained.
For learning to be meaningful, the teacher should first
understand the learner’s existing cognitive framework and
then transfer new knowledge based on this cognitive structure,
thereby enabling the learner to link the new and old cognitive
structures.
c) The Radiant Thinking Model
Research has found that human brain waves do not travel
in straight lines. Instead, the brain delivers messages in a
radial manner. When a concept appears, the brain may
generate a series of related ideas, and the relationship between
the ideas and theme concepts is expressed in a radiant pattern.
From each idea branched out (in text or images), more ideas
can be generated. Mind mapping adopts such radiant thinking
to simulate the brain’s thinking patterns. Compared with
traditional linear thinking, radiant thinking more effectively
sparks creative ideas because it is characterized by lateral and
vertical thinking, resulting in the free production of ideas, free
association, and the generation of infinite creativity [3],
[6],[33] , [35].
d) The Whole-Brain Learning Model
In the late 1960s, Professor Roger Sperry, from California,
U.S.A., published his research results on the brain cortex,
which showed that the left and right cortexes are responsible
for different mental functions. The left brain specializes in
learning-related functions, including linguistic and logical
thinking; the right brain focuses on creative aspects, such as
spatial perception, the Gestalt concept, color sensitivity, and
range concepts [2], [6],[4], [7], [35], [46], [48]. However, the
whole-brain thinking model involves the presentation of
visually outlined views, messages turned into images, and
memory associations, thus allowing the free display of
thoughts and ideas and generating an integrated whole-brain
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operation, which further enhances the ability to learn and solve
problems [6].
Mind mapping helps teachers to design meaningful
learning environments. While a learning theory-based teaching
environment encourages students to learn actively and
enhances learning effectiveness, it also supports students’
ability to solve complex problems and complete innovative
tasks.
C. Computer Support for Collaborative Design
1) The Meaning of Computer Support for Collaborative
Design
The CSCL applied to the field of design is known as the
Computer Support for Collaborative Design (CSCD). Kvan
[28] defines collaborative design as team members’
negotiation, agreement, compromise, satisfying, and
completion of stages in the design process and the
achievement of goals that cannot be achieved individually.
Kalay [26] suggested that a good design must be continuous
and must integrate different specialties and shared knowledge.
Lee [31] also found that collaborative design refers to the
synchronized interaction, communication, and discussion of
team members during the product development process.
Moreover, to implement a design mission, the communication
and collaborative tools must meet the needs of all the team
members. CSCD means designing activities that support and
strengthen teamwork through computer aids and support
systems so that such activities can be integrated into computer
technology-related applications, incorporate professional
knowledge from different fields, share interdisciplinary
expertise, and achieve perfect design results [47]. In practice,
the designer must conduct complex communication and
coordination among proprietors, material providers, and even
partners and competitors in large projects [16]. Cross and
Clayburn [14] also pointed out that in the design process, most
problems are complex and difficult to solve, and groups are
better able than individuals to acquire more information,
which aids in the decision-making process. Teamwork with
specialized personnel from other fields helps designers to
complete projects. Hence, teamwork is essential in design
[17], [64].
2) The CSCD Applications
Collaborative design has numerous benefits. Empirical
studies have found that by incorporating the CSCL design in
the planning of courses, the interactions among the learners
via the computer platform could be enhanced, which
contributed to learning effectiveness. The cross-functional
team approach helps the designer to resolve design-related
problems, shorten the time for product design and
development, and reduce costs [9], [12], [54]. Teamwork is
emphasized in practical design projects. The introduction of
the CSCL in the design field and its further development into
the CSCD enables team members to interact more frequently
through collaborative discussions, helps to solve problems and
enhances learning motivation and results. More importantly,
with this kind of interaction, team members will elicit more
creativity in one another. Thus, compared with other fields, the
importance and value of the CSCD for design are critical.
Tang, Lin and Chen [50] also found that concepts produced

during the collaborative process can be applied to creative
performance, and different knowledge and design experiences
result in clearer and more complete design concepts, thereby
producing better results. The division of tasks through
teamwork can integrate the members’ different skills and
knowledge to enhance the diversity and integrity of design
[43], [51], [57]. In particular, with the progress and
popularization of network technologies, traditional face-toface and synchronous forms of communication, in view of
their time and cost considerations, have gradually been
supplanted by other forms of interaction and collaborative
learning tools. These changes, while enabling students to
engage in networked learning activities through constructive
and collaborative learning methods, have reduced costs and
enhanced communication and work efficiencies [13], [19],
[23], [29].
The integration of network technology and teamwork has
led to major changes in the design environment. The team
members create interactive relationships through collaborative
discussion, which helps to resolve problems, elicit creativity,
and enhance learning motivation and results. Moreover, digital
media have overcome the time and space constraints of
traditional media, thus substantially improving production and
operation techniques in the design industry. In other words,
the support of computer technologies provides learners with
useful resources and channels for collaborative learning so that
learning can occur at any time and in any place. In addition,
teachers’ effectiveness can also be enhanced. The importance
of design education is therefore clear.
D. The Characteristics of Design Students
Unlike other types of learners, design students possess
characteristics such as graphics ability, creativity, and learning
style. As Chen and You [12] stated, design departments
greatly emphasize communication, discussion, and
cooperation.
1) The Personality Traits of Design Students
Through in-depth interviews, Lin [34] found that design
students possess the following characteristics: (1) they are
more confident and demand perfection more than other
students; (2) their interests in life are often related to what they
have learned, such as computer graphics for design and
painting, indicating their ability to integrate learning into life;
(3) information gathering and sketching are the most common
learning activities for finding inspiration and creative
expression; (4) to enhance their professional capabilities, the
students need to continually absorb information; (5)
accumulated learning experiences provide design students
with superior creative thinking, orderly analysis, and precise
hand-eye coordination; (6) their preferred courses have
stimulating designs, rather than recitation or theory-based
instructional designs, to allow the expression of creativity.
2) The Graphics Ability of Design Students
Tseng [53] showed that compared with students from other
departments, design students possess better creative thinking
ability, specifically in dispersed graphics. Lee [30] also found
that approximately 75% of college design students have a
greater need for graphics data than for text data. Moreover,
graphics, audio-visuals, and multimedia are important sources
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of inspiration and creativity for design students. In this study,
computer-based mind mapping elicited students’ creativity
through constructive and organizational ideas and thus
enhanced learning effectiveness. Wavering conducted research
on high school students’ logical and thinking abilities required
for constructing linear diagrams. The results showed that the
learners’ operational and cognitive abilities were indeed
associated with the learner’s graphics capability.

2) The Design Phase
In this study, the design model of the CSCD platform was
established according to the users’ needs. The CSCD model
covers four functions: course information, teaching content,
learning tools, and assistance (Q&A and help). The model also
includes seven learning tools: mind mapping, work display,
electronic whiteboard, course discussion, virtual classroom,
audio-video media, and relative links.

3) The Creativity of Design Students
Design students possess not only an aesthetic sense but
also the powers of observation, imagination, and creativity to
develop design experiences and resolve design issues from
different perspectives. Design students consider the ability to
think creatively as most important, followed by the ability to
engage in technical work [52]. Methods for cultivating design
students’ creativity should begin by improving teaching
activities and learning environments. To foster students’
creativity, teachers should design and implement innovative
lessons based on students’ characteristics [34].

3) The Develpoment Phase
To understand the feasibility of the CSCD platform model
setup, five engineers from information technology companies
and school e-learning centres were interviewed in this study.
Analysis and evaluation were conducted from the perspectives
of costs, technical capacity, human resources, organizational
strategies, possible risks, and prior setup-related experiences.

Design students have greater sensitivity to images and
colors, are skilled at visual thinking, know how to flexibly
apply their learning, and are fond of dynamic learning
methods and knowledge that can be applied to daily life.
Hence, graphics and the teaching tools of text, voice, video,
and multimedia should be applied to learning environment
designs and teaching materials where appropriate.
Additionally, open-ended creative activities should be
designed, and learning aids and tools that meet the students’
needs should be provided to enable design students to display
their strengths, build their own knowledge structures, enhance
their learning motivation, and develop good attitudes, thereby
promoting academic achievement.
III.

REASERCH METHOD OF THE PRIMARY STUDY

A. The Research Framework
This study is based on the ADDIE teaching design model,
which consists of the following five processes: analysis,
design, development, implementation, and evaluation
underwent platform construction. First, the design teachers’
and students’ needs for the platform functions and learning
tools on the platforms were analyzed; then, a CSCD learning
platform model was designed. Next, feasible analysis was
conducted, and the course content was planned to develop the
CSCD platform. After integrating the information engineers’
techniques, the CSCD platform was constructed. Finally,
through expert opinions and user evaluations, the platform was
corrected.
B. The Research Procedures
1) The Demand Phase
Based on previous studies analyzing theories and literatures
related to web-based instructional platforms and domestic and
foreign learning platform designs, this study constructed the
functional design and integration framework of the web-based
instructional platform. Then, the AHP hierarchical analysis was
adopted to produce a questionnaire intended to reveal the
design teachers’ and students’ (the main platform users) views
on the platform functions and learning tools.

4)

The Setup Phase
a) The Construction of the Platform Prototype
The results of the feasibility evaluation showed the
possibility of the construction. Thus, numerous information
engineers’ techniques were integrated to construct the platform
prototype.
b) The Incorporation of Course Materials
After constructing the platform prototype, the course
materials were incorporated. With the “graduation topic”
course as the example in this study, relevant teaching materials
and references were provided by teachers with related
experience and students who had taken the course.
c) Expert Validity and User Testing
After completing the CSCD platform prototype, the expert
and user testings were conducted, and corrections were made
based on the comments.
5) The Evaluation Phase
After correcting the CSCD platform, the experts and users
then engaged in formative evaluation of the usability and
overall design results of the platform.
C. The Research Method
1) In-Depth Interviews
After constructing the study’s previous design and
development phase and completing the construction and
evaluation phases, the opinions of engineers’ and school
network managers’ were collected through interviews.
2) The Website Framework of the CSCD Platform
The completed CSCD learning platform website framework
is shown in Figure 2.
IV.

FINDINGS AND DISCUSSION

A. Findings
The CSCD platform functions are as follows:
1) The Homepage
After entering the platform, users register a new account,
create a password on the right-hand side of the website and log
in. The main page has nine course buttons. By clicking one of
them, users are directed to the course profile page. The CSCD
homepage is shown in Figure 3.
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b) Q & A
This section introduces the menu functions and describes
the various links while accessing the CSCD platform.
Descriptions and solutions are also provided for various
common operating problems.
c) Help
The help menu includes the CSCD course discussion
boards, course announcements, and bulletin boards. New
course information is constantly updated, and space is
provided for users to engage in exchanges and discussions.

Figure 2. Website Framework of the CSCD Learning Platform

2) The Drop-Down Menu in the Top Middle Part of the
Webpage
a) The Course information
The course information is divided into two parts: 1) News
Updates. Users click this to enter the CSCD course discussion
page. They should first read the instruction articles on the
course discussion board to access the board; 2) Course
Announcements. Users click this to enter and read the CSCD
course-related news updates.
b) The Teaching Content
The items under this menu are managed by the course
managers or teacher users and include course contents, audiovisual media, and assignment submissions. The maximum
upload for assignment submissions is 20M per file, and the
limit is subject to change as needed.
The capacity varies depending on the hard disc space
available. The file extension formats of uploaded files are .zip,
.rar, .pdf, .txt, .jpg, .tif, and .bmp, which are subject to change
as needed, except ndex.htm, index.html, and index.php.
c) The Student’s Work
This function in the menu classifies the students’ work by
topic. Users click on a work album to enter the browser screen
and enjoy the various creative design projects.
3)

The Left Side of the Website
a) The Search Engine
Users click the keyword to search pictures and data needed
on the CSCD platform.
b) The Display of Students’ Work
The students’ work is automatically displayed randomly.
c) The Counter
The number of visitors to the CSCD platform is recorded.
4)

The Function Menu on the Right-Hand Side
a) The Course Menu
The menu displays all nine courses provided on the CSCD
platform: introduction to design, text style, digital editing and
special effects, design creativity, composition, advertising
design, photography, special topics design, and work
collections.

d) The Website Homepage
Users click this option to be directed to the homepage
screen of the CSCD platform.
5) The Learning Tool Area on the Right Side
According to the needs of users, the CSCD platform
provides learning tools such as mind mapping, work display,
electronic whiteboard, course discussion, virtual classroom,
audio-visual media, and links to websites. The functions of the
various learning tools are as follows:
a) Mind Mapping
Students sketch mind mapping through the use of the
program X-Mind and upload the sketches to the platform. The
rotate, zoom-in and zoom-out, or full-screen functions can be
used to view mind mapping. The mind-mapping display
window is shown in Figure 4.
b) The Work Display
This platform provides space for displaying work, thereby
allowing students to learn from each other. The platform is
presented in images to better suit design students’
characteristics and preferences. The students can preview
works via thumbnail. Clicking on a picture will enlarge it for a
better view. The students’ work display window is shown in
Figure 5.
c) The Electronic Whiteboard
Once the teacher removes the authorization limit, the
students can freely sketch on the electronic whiteboard to
explain their abstract concepts, which are considered very
conducive to interaction. The teacher’s explanations can also
be viewed on the whiteboard, which produces excellent
interaction results.
d) Course Discussions
This discussion board provides students with a forum for
discussing their work and exchanging information outside of
classes. In particular, because most design projects require
teamwork, this interaction mechanism is critical.
e) The Virtual Classroom
Network learning environments with video conferencing
allow students to feel as though they are in an actual
classroom. Students should bring their own video cameras and
recording devices. First-time users should first install the
related equipment and programs. The Co-Life system allows
2-29 webcams to operate simultaneously (depending on the
bandwidth and the devices being used).
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f) Audiovisual Media
Some audio and video courses, digital video editing or
audio effects production courses, come with multimedia
teaching materials and related resources. Course content
presented via audiovisual media is more stimulating, and
students can advance and rewind as they like, which enhances
their learning interest and leads to more effective learning
outcomes.
g) Links to Websites
Various multimedia information is provided, including
photo gallery, illustration gallery, design gallery, audio and
video gallery, and unclassified. Clicking the class directs the
user to the corresponding website. These resources can better
inspire designers.

Figure 5. The Students’ Work Display Window

B. Expert Opinions
Interviews were conducted with the information engineers
before and after setting up the CSCD platform. Their opinions
of the platform setup are summarized as follows:
1) Related Supplementary Measures for Maintaining the
CSCD Operations
Teaching and learning must be based on sound network
environments and course-related information. Hence, the
operation of the learning platform relies on the coordination of
three aspects to smoothly carry out the platform functions:

Figure 3. The CSCD Homepage

Figure 4. The Mind Mapping Display Window

(1) hardware resources; because the host is usually open 24
hours a day, it is normally deployed in an air-conditioned
network-controlled room to be uniformly configured and
managed by the school; (2) the management manpower on the
back-end learning platform is the monitoring and management
unit that supports network learning. The unit’s role is to
process quickly to ensure the normal operation of network
learning and to assist platform users in delivering system and
course announcements and consultations; (3) teaching
assistant; the main task of this assistant is to support the
teacher with instructional operations and to communicate with
students regarding the various website functions. In the
coordination and operation of these three aspects, the teaching
assistant is more likely to support the course operation through
searches and training, while the procurement of the hardware
host (including the placement of the equipment, the power
supply, the network cable configuration, the operating system
installation, and related software program settings and
modifications) and the management of human resources
require further budget and other considerations.
2) The Estimation of the CSCD Platform Setup Costs
The platform setup costs primarily include the software
and hardware equipment and the staff.
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The software and hardware equipment costs include the
operating system and database software authorization fees and
the budget for the software program of the learning platform
management system. For the construction of the CSCD course
functions and related technologies, a free content management
system, the CMS Joomla website construction program, was
used. Additionally, resources from the free database MySQL
were adopted. To allow open source organizations to engage
in development and support, Joomla applied various websites
and progressive new technologies to enhance the
responsiveness and performance of the websites. Furthermore,
thousands of different website applications from around the
globe, such as add-ons, graphic design and scenery
developments, rapid deployment resources, and free and
powerful extensions are performance strengths of the platform.
3) The Assessment of the Overall Technical Capacity of
the CSCD Platform
First, with regard to the platform technology for
constructing the CSCD platform, the operating system version
of the web-based instructional environment as a whole should
first be determined. Second, the various network and course
function programs needed to set up the website are installed.
Third, the various parameter settings are adjusted and
modified. Fourth, art templates that match the visual style of
the course program are edited and drawn. To maintain the
normal operation of the platform, the host status should be
regularly checked and maintained, and the course backup data
should be downloaded.
4) The Construction of the Human Resource Assessment
of the CSCD Platform
In addition to the school network managers, a teaching
assistant is required to help students solve problems related to
webpage browsing or platform use. The assistant also
download assignments, edits course announcements and
notices, contacts students, responds to the various discussions,
explains the teacher-student contacts, and sends user
comments, system problems and status updates to the system
manager. These duties make the teaching assistant an
important communication bridge between the system and the
class.
5) The Assessment of the Organizational Strategies on the
CSCD Platform Setup
The contribution level of the CSCD can be analyzed in two
categories:
(1) platform usage, user satisfaction, and the ease of the
platform operation; can the platform compensate for the
inadequacies of classroom teaching? If the conducting of
classes, teacher-student interactions, assignment assessments,
and other teaching items can be fully applied to ensure CSCD
performance, and the system can also review and modify the
course implementation where appropriate, the CSCD setup
will serve as a good model for similar implementations in the
future, and the e-learning effectiveness of schools will also be
enhanced; (2) analysis of the operating costs shows that the
CSCD platform was constructed on the premises of low cost
and high effectiveness, which will encourage the introduction
of more courses and gradually increase the use of such courses.
For example, there can be more synchronized online courses,

more courses with simultaneous online access, and more
online course activities can be used to observe the
development of teaching.
6) The Assessment of Risks in the CSCD Platform Setup
In terms of a school’s implementation of e-learning, the
risks involved with this site are relatively low because of the
minimal equipment and low system setup costs as well as the
high expandability of the course functions. To maintain the
smooth operation of the platform, the network technologies
and related system developments should include periodic
testing and updates.
7) The Assessment of the Innovative Technologies of the
Learning Tools on the CSCD Platform
a) The Setup
The seven main learning tools of the web-based
instructional platform (CSCD platform) include mind mapping,
work display, electronic whiteboard, course discussion, virtual
classroom, audio-visual media, and links to websites.
b) The Mind-Mapping Tools: Ozio Gallery 2: Cooliris
Components
The course options were originally designed for connecting
to the Xmind website for online functional uses, but due to
many online user authorizations and nonsynchronized teaching
considerations, the options were changed to the Joomla
components Ozio Gallery: Ozio Cooliris skin menu functions,
and the students’ mind-mapping operating files were used as a
display. The mind-mapping work samples are displayed
through the component functions. Clicks visually emphasize
the dynamic results, or they can be watched on the full screen.
c) The Work Display Tools: Flickr SliderShow
Components
The work display function is one of the website’s most
characteristic features. In terms of the website’s course design
attributes, related assignments and work displays are provided.
Hence, in consideration of the website’s file upload
management and performance, the Flickr SliderShow
components were adopted. With these components, including
the storage spaces and application features provided on the
Flickr website, intervals can be placed seconds apart, and file
displays can be selected.
The visual output is stimulating and quick, while the click
responses are sound. In addition to the static picture files in the
website’s design category, there are also mp3 files of
multimedia sources and e-books that undergo audiovisual
editing. Through the component functions, these options are
directly available for listening on the website.
d) The Electronic Whiteboard Tools: the Website CoLife System
The electronic whiteboard connects to the Co-Life
audiovisual conferencing system. The system was developed
by the National Centre for High-Performance Computing
(NCHC) and can synchronize with the electronic whiteboard,
the desktop, text, and other instant messages, and it can
provide a remote common processing platform during the
project plan development period. The system is an essential
tool for a virtual team.
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e) The Course Discussion Board Tools: the Component
Version Kunena Forum
The application of the discussion board comes in multiple
usage operations, examples of which include the latest news,
course announcements, and course information that uses the
discussion board functions. With the privacy protection
function, some discussion boards authorize only the teachers
and students to use them by logging in, at which point they
can participate in presentations and interactive discussions.
f) The Virtual Classroom Tools: the Website Co-Life
System
The virtual classroom combines the Co-Life online
conferencing system functions of the NCHC. Users should
bring their own camera video communication devices, and
first-time users must install the related equipment and
programs. The Co-Life online conferencing system will also
automatically detect and install the relevant software needed
for the environment. The current computer automated
functions, coupled with devices such as the USB, have been
successfully completed for installation and use. The
microphone audio input devices, however, can be divided into
the sound card and the webcam. Users can decide which sound
input to adopt for voice recording and play. In principle, with
the academic network transmission conditions and the ADSL
environment, the Co-Life online conferencing system is used
for synchronized teaching in online conferencing, thereby
achieving smooth two-way audiovisual communication quality.
However, for users with lower network bandwidths, systems
of this type may result in connection problems or poor video
quality.
g) The Audiovisual Media Tools
The audiovisual media tools adopt the following Joomla
expansion component: the Expose Flash Gallery 4.6.3
Alpha3c module, which can be classified or edited and is a
powerful function for photographs and audiovisual displays.
h) The Tools for Links to Websites
The links to websites feature adopts the built-in
components of the Joomla system: the version of the webpage
link and classification lists will show all the lists for the
webpage link classifications, which are managed by the
background links for adding and editing.
8) The Superiority of the CSCD Platform
This website adopts the world-renowned Content
Management System (CMS) Joomla website program setup,
which features three advantages: (1) among the Joomla system
expansion components, the multimedia graphics and
animation performance are outstanding. These components not
only display smooth and beautiful foreground results but also
allow detailed adjustments of the background management
functions, such as file uploading and parameter setting. When
constructing and setting up website programs for various
course tasks, the foreground and background performance and
the operation of management-related configurations should be
taken into consideration because these functions depend on the
strengths and weaknesses of the website service program
design, adjustments and optimized modifications of the
relevant parameters to enable successful links to websites and

normal launches. When designers consider setting up the
Joomla version of the Content Management System, they
should also consider numerous relevant support component
functions, the technical community usage, and other related
issues, as well as whether these functions meet the website
requirements. From installing the host operating system to
setting up the host system database and related components for
convenient operating performance, the advantages of the CMS
system for the course website are clear; (2) Joomla applies a
wide range of new technologies that contribute to website
progress, such as website caching technology, and can
enhance responsiveness and performance of the website.
Thousands of web-based add-ons and graphic design sets from
around the world have been developed with this system as the
basis. The expansion components with the features of quick
setup, free resources, and powerful functions contribute to the
website’s outstanding performance; (3) when updates for the
various essential component versions are available, the
component version-related information can be quickly
understood, and component function updates can be
considered and selected.
The website combines various web-based technology and
teaching resources, such as placing a large number of
photographs and student image files on Flickr to save the
website storage space and upload time. Additionally, the CMS
system management function provides rapid and convenient
browsing, and through classification links and overviews, the
various themes are distinguished and presented. Furthermore,
online submissions of work files, class announcements, and
problem discussions can be directly conducted on this website.
All the teaching resources and functions available on this
website can be accessed only when teachers and students log
in through their accounts and passwords, except for special
authorizations for announcements and related course
information. This feature thus protects information and allows
convenient use. In addition, the recommended links on this
website are mostly cited from the CC information network
created by the Ministry of Education. Unless otherwise
specified, the website contents are all labeled in CC names to
promote the CC creation concept of network resource sharing.
V.

RECOMMENDATIONS

A. The Promotion of the CSCD Learning Platform
The CSCD learning platform was completed based on the
findings of this study, and the teaching theories include many
network learning environment components that meet teaching
requirements, thus offering a new opportunity for networking
design teaching. In recent years, the Ministry of Education has
actively promoted high-quality e-learning content applications
[38], [39], [40], [41] to improve the breadth and depth of
information network education in our country, thus providing
a favorable social environment for implementing a “network
design academy.” Moreover, with the richer and more mature
technologies and experiences of local companies’ web-based
instructional platform setups, sound external conditions for
these setups have been provided. With the support of the
above environments and conditions, the implementation of the
“network design academy” model should be feasible. In this
study, the environment of design network learning serves as
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the starting point for promoting the web-based design
instruction, and it is hoped that this model will receive
valuable feedback and encourage other professionals to join
the R&D, thereby achieving the goal of implementing the
web-based design instruction.
B. Making Good Use of the Network Technology and
Multimedia Features in Teaching Design
To strengthen the learners’ intrinsic cognitive processes
and enhance learning results, the design teaching network
should make good use of the flexibility of the technology and
the multimedia features when engaging teaching material
content and learning activity designs. For example, problemsolving strategies and online questions are techniques used to
continually test learning effectiveness and produce the power
of urge, and these techniques provide onsite video recording of
visitation and speech activities, which enhance the students’
learning motivation and understanding of the content.
Relevant videos and case files may also be provided for
students to download, thus achieving the goal of active
learning. In addition, the convenience of the network
interactions also facilitates collaborative learning and online
discussion, thereby achieving the goals of the CSCD.
C. Establishing Responsible Units and Training Professionals
to Develop Web-Based Design Instruction
Currently, network learning programs are mostly promoted
by school units (such as computing centers) or teaching
development centers funded through program subsidies (such
as the Teaching Excellence Program). Due to restrictions on
funding and subsidies, problems related to network learning
platforms cannot be effectively improved, and better platforms
cannot be researched and developed. Therefore, it is suggested
that schools establish responsible units to promote web-based
design instruction, including the design of web-based teaching
materials, the arrangement of web-based instruction activities,
the design of network learning tools and interfaces, and other
teaching resources with the assistance of professionals and
administrative units (such as computing centers) in schools to
construct high-quality web-based instructional environments.
D. Promoting Mutual Growth and Complementarities
between Academia and Industry through IndustryUniversity Cooperation
Numerous domestic universities have developed their own
teaching materials and web-based learning platforms, but few
have successfully applied them to industry settings. Because
design departments have special requirements for learning
tools and hardware for the web-based instructional platform,
the software, hardware and R&D expenditures of design
departments are much higher than those of other departments.
Hence, for future platform setups, mutual cooperation between
academia and industry should be adopted to obtain funding
assistance, fully engage the different professions, construct an
attractive platform with substantial teaching results, and meet
users’ needs. In addition, it is suggested that
academia/university cooperation be adopted in the future to
share research results and relevant innovative applications and
concepts with the industry, thereby continuing to develop
competitive products to be marketed.

VI.

IMPLICATIONS

A. The Planning of the Overall Learning Environment
This study started from the learning environment; through
the web-based instructional platform, students’ network
learning motivation and performance can be enhanced.
However, even with an appropriate web-based instructional
platform that meets the requirements, there is no guarantee
that the expected and ideal goal will be accomplished.
Planning of the overall learning environment, including the
coordination of teachers, course content designs, teaching
activity designs, and comprehensive learning assessment
methods that complement one another are required to achieve
maximum network learning performance.
B. The Selection of Appropriate Courses to Implement
Network Teaching
Although this study advocates design teaching and the
implementation of networking, it is emphasized that network
learning is not applicable to all design courses. For instance,
traditional technical courses, including physical operation and
other diverse contents, cannot and inappropriately be
completely replaced by the web-based instruction. However,
web-based instruction will have value for certain courses, such
as digital technology classes (e.g., webpage production) and
creative thinking classes (e.g., design creativity and creativity
development) if the courses can be adapted to implement
network teaching or serve as a learning aid with the help of
advanced technology, network convenience, and effective
learning tools. In other words, in design education, appropriate
courses can be selected to implement network teaching and
maximize the teaching value.
C. Expanding the Platform Functions and Tool Applications
within the Scope of Design Teaching
Hindered by current web-based learning platforms that
provide only general features, the network ranges and
function-related applications of design teachers are focused
mostly on discussion boards, data transmission, and
assignment submissions, while other functions are rarely used.
The CSCD platform constructed in this study provides mind
mapping, work display, electronic whiteboards, and other
learning tools, which are very helpful for web-based design
instruction. Therefore, the researchers hope that the relevant
design education units understand the value and uses of design
teaching, that platform functions will be expanded, and that
the relevant tools will be applied to the scope of design
teaching to enhance the performance of assisted teaching.
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