ISSN 2078-4775

. International Journal of Digital Media Design/ Volume 8/ Number 2/ December 2016



2E¥EFR

m?%ﬁﬁﬁﬁ%%ﬂﬂ’ﬁﬁﬁﬁ’ﬁg K&ﬁ%ﬁ ) BSR4 8fe2
© R ARF o TR AL N B o BB AL AT '*’ﬁil“;fiii’“\uﬁ_m@ ol
L ATESORI B 2 ;ﬂ:ﬁ&mm RN A S A o e
RE ST R AREEEE R R AHE RS L RRDE R
TERRRY YA LIS ARG o Al w EAH B EY AR A
ERUE R U F A R SURUNCR- 0= B F A

3
3 o

1

A 2009 & IIDMD R"™S #cir ikt B g 1l ko e 2 BN E S AL L &2
G285 AE5 DD L EGBIBEEFTT R AT Y o FEHPr T (D
# < # ~ [ Modeling Distributed Interaction with Dynamic Agent Role Interplay System
(DARIS) | i& * DARIS 4 54 ¢ PiF @B * 0L FF 36 (7 5 ¢ N~ thmamg st

% % hiE4% 5 (2)# 2 %~ " The Challenge of Online Environment for Design Teaching |
FAR PR THERCEY T SRR E DR RE o ESA 2 L P gt
B> TRERAIFERARANFTLEARRIEKE T2 5 (DY 2 H? rﬁ:nif‘fﬁl;ﬁﬁ»
§RFR LG AT AR B B R R ST T s R ok
ZHBET B L HRE I URERY Akt WA BY I PhRiEdk
WA RV G RAFARR LR (D vy TEEES Wi v s
2.2 RIFEA B m AT 7 RpIAT R F F S (FleXpeaker™)4v 113K 3HE* > KE
CERFEZF R feREBRE DN LR E AR ATOE R (5)? 2 TP 3D
SHMBRAHBEF I H A FA RV R g AFY 222 7] 2~ ARCSH S Y
W WP - R F FETR R R AIFEE D S HMER KM TG kB S
BV HBI /D pAFY ok o

T

)|

IS BT BIN RS EE SR RED SRR TR R E SR LR
B ﬂ\:ujlﬂ;{%ug, MR R E At B PSS SR LR R AT B EER 2
3

W
ﬂ—_o

ism

wxg IR 5



Preface by the Editor-in-chief

Nowadays, technology and art develop tremendously along with ages. Combining design and digital
technology, new technology can really change our ideas and lifestyle and take us out of the traditional
bracket. It is important to understand the meaning of the design, and interpreting traditional mediated
environment with digital tools. In order to become more diverse and exciting. The evolution of traditional
media and the use of digital technology, from the traditional media into the new digital tools, to build a
rich look and meaning. According to current research from the points of views of aesthetics, design,
sentiment and technology, we can carry out our academic and creative research more objectively to
explore, research and interact with others becomes a major important topic for researchers, as the
direction and foundation of future research. To combine cultural with creative industries through visual
communication to achieve culture marketing and communication.

Since 2009, the first published of International Journal of Digital Media Design (IJDMD), has been
8 years. This Issue is the volume 8th, issue 2st of this year, and including 2 English and 3 Mandarin
papers. This issue including: (1) English paper of*“Modeling Distributed Interaction with Dynamic Agent
Role Interplay System (DARIS)”. This research applies role-play theory onto modeling the interactive
behaviors of designers with internal, external design situation and design process. (2) English paper of
“The Research of Applying Interactive Technology and Multi-interactive Interface of Smartphone into
Theme Park Applications”. The paper concludes that current e-learning platforms need to address the
characteristics of design teaching to achieve a user-centric online environment. A sample layout of online
environment is suggested at the end to meet the needs of design studio teaching. (3)Mandarin paper of
“A Study on the Appropriation of Integrating Digital Game into Color Teaching and Learning”. This
research was conducted to discuss the appropriation and learning effects of integrating digital game into
Chromatics teaching and learning. The result of study has led to a significant outcome in students’ color
matching practice. (4) Mandarin paper of “The Study of Applying Creative Media and Exhibit Design to
the Integration of Sounds, Images and Data in Cultural-creative Curation . the invention of digital
devices and contents has revolutionized the quality of sound, image, and data, the way in which they are
contemplated, and the forms of art that produce activities and aesthetics concepts. (5) Mandarin paper of
“A Research on the Development of Portable 3D Multimedia Volleyball Learning Materials and the
Effects on College Students' Motivation and Self-efficacy”. In this study, the ARCS theory of motivation
is incorporated, and a set of 3D multimedia volleyball learning materials. And the materials are proven
to be effectively enhance learning motivation and boost self-learning outcome.

This issue had received 11 papers, and we accept 5 papers after experts anonymous reviewed.
Appreciate for all the papers that sent to us and support the journal to increase research range. Also thanks
to the academy support by all the assist from the committees, allow our journal to have more academy

depth and professional content.

Editor-in-chief  1a0-1 HsU
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ABSTRACT

Design is an interactive activity that will invoke different interaction between various knowledge
entities within different design problems in dynamic design situations. For unleashing the interactive
behaviors among those, this research applies role-play theory onto modeling the interactive behaviors
of designers with internal, external design situation and design process. By adopting the mechanism of
Acting Role Model (ARM) and agent technologies, an intelligent dynamic interacting design system
called Dynamic Agent-based Role Interplay System (DARIS) is proposed in this paper. The
implementation and an exemplary usage of DARIS in a brainstorming meeting are demonstrated.

Keywords: acting role model, agent-based design system, distributed interaction, design process, role

interplay system, role-play.

1. Introduction

Design is an interactive activity that will invoke
different interaction among various participants
in the dynamic design situation, especially in the
conceptual design stage. For solving design
problems, designers always collaborate with
each other by interacting their individual
knowledge internally, as well as participants’
knowledge externally (Teng-Wen Chang, 2006;
Lai & Chang, 2006). Such interactions within
the collaborative process involve the dynamic
exchange of varied information possessed by
distributed knowledge (Teng-Wen Chang,
Chang, & Chen, 2011; Faste, Rachmel, Essary,
& Sheehan, 2013; Lai & Chang, 2006). For
example, the construction management is
through the arranging resources along a
time-line axis. Once the resources have been
arranged, different participants (such as agent,
consultants, design experts) will follow the
schedule ideally and accomplish the internal and
external knowledge.

First logic approach is to provide an integrated
framework that can realize different aspects in
different disciplines within a design session.
Several large integrated frameworks such as
SEED (Flemming & Woodbury, 1995), KAUS
(Ohsuga, 1989) and IBDE (Fenves, Flemming,
Hendrickson, Maher, & Schmitt, 1990) have
been proposed and implemented for supporting
collaborative and interdisciplinary design in
terms of computational perspectives. Therese
frameworks provide ingenious computational

model for solving real and complex design
problems. However, the diverse nature of
components in these integrated frameworks
especially the ontology of knowledge-bases in
different disciplines increase the complexity of
communication during design dramatically. It is
very difficult to have working integrated
frameworks without embedding the knowledge
in the communication.

Inspired from agent system design and expert
system, instead of a knowing-everything
framework is to develop small, distributed but
dynamic components representing the diversity
of knowledge in opportunistic collaboration.
Each dynamic component only needs to know
input and how to react upon that knowledge.

In design practice, large companies often
manage complexity by encouraging
sub-contracting into small and distributed firms.
This phenomena leads to design offices getting
more fragmented, distributed and digitally
mediated work practices. Consequently, small,
specialized design offices play an important role
in the current architectural and engineering
design industry. Due to their design-oriented
and small-scale organization, limitations such
effective  information exchange, meeting
timelines and team flexibility are experienced in
such collaborations. These limitations constrain
the productivity and diversity of design
generated during the design process.

Furthermore, many design problems are
resolved via interacting with either designers
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themselves or with various domains of
participants during the design process. In the
interactive process, the designer not only takes
appropriate “action” for solving the design
problem, but also takes appropriate “re-action”
to respond to different participants’ knowledge.
Due to the characteristics of such act/re-act
(such as reflection, relation, confliction, and so
on), it is hard to understand the nature of
interaction among different participants in real
design situations. Therefore, the primary
objective of the study is to model the behavior
of small design offices in dynamic and changing
situations. A secondary objective is to
understand how designers act/re-act with
distributed collaborators during the design
process.

The theory of role-play in cognitive psychology
provides an important anchor for our study of
the act/re-act process. The theory provides a
mechanism  to  model  multi-knowledge
distribution, knowledge sharing, and
particularized interaction in dynamic design
situations (Yardley-Matwiejczuk, 1997). In the
computational domain, software agents hereafter
agents (Neruda & Kazik, 2010; Oey, Splunter,
Ogston, Warnier, & Brazier, 2010) are modeled
as autonomous entities that have reactive and
communicative  capabilities (Lhaksmana,
Murakami, & Ishida, 2013; Loreto & Hervouet,
2012; Nguyen, Hartmann, & Konig, 2012;
Woolbridge & Jennings, 1995). Agents interact
with the external and internal situations in a
dynamic manner (Klammer, Anker, & Janneck,
2010; Man, Heuvelink, & Bosch, 2012;
Mangano et al., 2011; Nakamura, Taguchi,
Hirose, Masahiro, & Takashima, 2011). Hence,
our approach is to model dynamic and
distributed interaction in engineering design
practice using agent technologies based on the
theory of role-play. In the next sections we
elaborate on each of these components in our
study.

1.1 Role Play

In the domain of cognitive psychology, role-play
describes a range of activities characterized by
involving participants in ‘as-if * or ‘simulated’
actions and circumstances. In brief, role-play is
a way of deliberately constructing an
approximation of aspects of a ‘real life’ episode
or experience, but under ‘controlled’ conditions
where much of the episode is initiated and/or
defined by the experimenter or therapist. Thus,
role-play offers considerable potential, largely
because of its flexibility with respect to range
and depth of focus. In addition, role-play is a
unique potential method to acquire the
participants’ subjective knowledge as well as
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reach a better understanding of interactions
between people and a virtual situation. The
method of role-play is to analyze human
behaviors and the use of knowledge in the
simulated environment (Yardley-Matwiejczuk,
1997).

Role-play is composed of three main
mechanisms: situation, scenario-based
interaction, and engagement. The situation is
what people encounter in real life or constructed
conditions in experiments; based on the situation,
people act/re-act respectively. The interactions
between people are what we called
scenario-based interaction. The engagement
represents the induction on the actors’ acting
that people make during the play. Actors then
possess their own knowledge and present the
psychological actions. The three mechanisms
are elaborated as follows:

(1) Situation: The design situations, or ‘given
circumstances’, include the facts, events
epoch, time, and place of action that are
supplemented by people imagination.
Thus, people must reconstruct and form an
act according to the situation. This
mechanism mirrors situated designing
proposed by (Clancey, 1997; Gero, 1998)
and in studies of the behavior of designers
encountering different design situations.

(2) Scenario-based interaction: The
interaction of role-play must be based on a
specific situation. As Stanislavski claimed,
“an actor can be living a part only when
he seeks to communicate with his partners,
when he strives to influence them and is
influenced by them” (Stanislavski, 1968).
Thus, the actor’s performance on the stage
is primarily a process of real life
interaction. By following the description
of the given circumstances, or
environment, the interactions of characters
must be the most important behavior in
the play, in which they act with each other
and with the material of the play.

(3) Engagement: The main behavior of
role-play engagement is induction
(Yardley-Matwiejczuk, 1997). There are
three main induction principles for
engagement: personalization, presenting,
and particularization. His emphases are (1)
on the actor’s intimate and meticulous
knowing of the ‘given circumstances’, (2)
on the ‘objectives’ of the play and (3) on
the search for dynamic roots in his or her
own experience to be specific and realize
these roots.



1.2 Agent

For the distributed nature of our problem, the
computing theory concepts of agents and their
applications are brought into our implementation
consideration. Briefly speaking, an agent is an
autonomous system that senses and acts on the
environment it is situated in. Furthermore,
Wooldridge and Jennings argued that an agent
system should be composed of social ability and
reactivity (Woolbridge & Jennings, 1995).
Therefore, autonomy, reaction and
communication are three important behaviors of
agents.

Different agent framework often divides the
domain problems into several partitions and
describe the distributed behaviors among these
partitions abstractly. For example, Deen and
Johnson provide a cooperating knowledge-based
system model based upon agents, cooperation
blocks, and cooperation block hierarchies (Deen
& Johnson, 2003). With these cooperation block
hierarchies, the argumentation process of
communicating agents can then be animated and
the relationships between agents and spatial
distance can then be visualized to further
understand the communication among agents
(Schroeder, 2000).

In addition, regarding of the model towards
designing such cooperation blocks, several
researches uses multi-actors or modeling agents
as interactive components in collaborative and
dynamic design situations. For example,
Ligtenberg et al. advise a multi-actor-based land
use modeling to deal with the allocation problem
of spatial planning (Ligtenberg, Breget, & van
Lammeren, 2001). Anumba et al. and Liu et al.
propose collaborative design environments in
which designers and software agents interact
with each other for various design problems
(Anumba, Ugwu, Newnham, & Thorpe, 2002;
Liu, Tang, & Frazer, 2002). The conceptual
framework of object-agents proposed by Aly
and Krishnamurti further map agents as
interactive object-agents that can perform design
tasks in a design session (Aly & Krishnamurti,
2002).

Our approach of designing a distributed agent is
similar to the object-agents of Aly and
Krishnamurti (2002) with blocked
knowledge-bases.  Additionally,  multi-actor
concepts for multi-disciplines are developed
further along with role-play theory for modeling
the interactivity among these agents in the
distributed situation. These situations can be
related to the collaborative design activity and
dynamic design conditions. This provides a
useful computational mechanism for
implementing our proposed dynamic role
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interplay.
1.3 Towards Dynamic Role Interplay

In summary, with the theory outlined by
role-play, we can identify three important
characteristics of role-play with respect to
distributed interactions. For example, in a design
process, a designer not only interacts with
various participants, but also interacts with the
external design environment; in addition, a
designer interacts with his design knowledge of
the internal design behavior (Suwa, Gero, &
Purcell, 2000). Dynamic interplay thus occurs
by interactive communication among
participants.  Conceptually, we call such
distributed interactions dynamic role interplay.
Furthermore, the three levels of role-play that
construct the interactions of dynamic role
interplay are described below:

(1) Interacting with internal design situation:
By interacting with internal design
situation (such as knowledge, experience,
skills), designers achieve capabilities for
problem solving and design inspiration.
Through  this interaction, internal
designers’ behavior can be performed
externally.

(2) Interacting with external design situation:
By interacting with external design
situations (such as participants, design
tasks, time constraints), designers perceive,
reflect and understand the given
circumstances. Such interaction influences
designers’ internal knowledge, experience,
skill, and external performance.

(3) Interacting with design process: Design
process involves a sequence of actions that
interact with the design situation in a
particular context. By interacting with

design  process (such as acting,
communicating,  playing),  designers
engage with the design situation

interactively. Not only do designers have a
sense of “as-if’, but also the design
situation will be changed dynamically.

In addition, agents can be considered as a
distributed  computational ~ system.  With
autonomous, reactive, and communicative
behavior, agents can autonomously participate in
dynamic role interplay to interact with internal
and external design situations. Therefore,
integrating the mechanisms of role-play with
agents provides an effective method to approach
the interactions of dynamic role interplay. For
identifying the three levels of distributed
interactions the Acting Role Model (ARM)
proposed by providing an effective mechanism
for realizing these interactions of dynamic role

1JDMD/Vol8./No.2 3



interplay (Teng-Wen Chang, 2004; T.-W. Chang
& Huang, 2002). A brief description of the
mechanism as well as their framework is
described in the following sections and shown in
Figure 1.
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many roles according to the scripts they
are given. Actors can be either human or
machines.
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Figure 1: The diagram shows the relationship among role-play, agent and ARM

2. Acting Role Model

Acting Role Model (ARM) from Chang and
Huang (2002) is a framework designed for
modeling the interplay characteristics of design
behavior between internal design behavior
(design logics) and external design environment
(the brief and context) (T.-W. Chang & Huang,
2002). Based on the separation of roles/actors
and stage/scenes, ARM describes the individual
interaction in terms of their capability and
situated reaction.  Different roles represent
different sets of knowledge and behaviors that
will have alternative responses to various design
situations applied to them. Moreover, there are
many-to-many relations between actors and
roles. This gives the descriptive power of
diverse situations to the design outcomes
described above.

The framework of ARM is comprised of: (1) the
components, (2) the interactive knowledge-bases
and (3) the interplay process. Each component
represents a certain aspect of interplay behavior
(interactive knowledge-base) and works towards
a final design outcome—the play via interplay
process. Conceptually, the main components are
roles, actors, stage, scripts and scenes. Each
component interacts with other components
under some particular  definitions and

mechanisms for interaction as shown in Figure 1.

The definition of each component is described
as follows:

(1) Actors:  An actor is the participant of a
play and thus is the main component of
the acting role model. Actors can play
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(2) Roles: Roles represent the actions that the
actors can perform in the play. For
example, a layout design role can only do
the layout design even if the actor who
plays this role might have another
extensible knowledge. Obviously different
actors can play the same role during
different scenes of play.

(3) Stage: Stage represents the environment
where the play occurs. Stage stores the
play, thus the design outcome, and defines
when and how the scenes can happen and
the limitations a play can have.

(4) Scenes: Scenes show the sequential
requirement based on the time-schedule.
Only one scene at a time is shown on the
stage. Each scene has either a duration
time or an objective that can be satisfied
by the roles on the stage.

(5) Scripts: Scripts are the name for the
summary of all the descriptions above,
such as stage description (including
scenario narratives), role definitions and
the acting policy. Each description can be
regarded as a part of scripts.

In addition, three types of knowledge-bases are
role skills and knowledge, the control strategy
record, and the design outcome, which are
associated with the actor (or role), scene and
stage respectively. These  types  of
knowledge-bases interact with others, and
totally represent a particular play session in a



given duration. For example, in a collaborative
interplay process such as brainstorming, the
components associated with individual agent
knowledge interact with design situations in a
dynamic  manner. ARM captures this
fundamental concept as distributed interactions.
Following the concept, we then model an
agent-based dynamic role interplay system to
interact with dynamic design situations as
described in the next section.

3. Dynamic  Agent-Based Role
Interplay System (DARIS)

ARM provides an effective method to bridge the
mechanisms of role-play and the mechanisms of
agent systems. Realizing ARM with the
computational system is our approach. Based on
the above, we model dynamic role-interplay as
distributed interactions in a multi-designer
collaborative environment and implement an
intelligent design system called Dynamic
Agent-Based Role Interplay System (DARIS).

3.1. Mapping three interaction with
ARM

To realize the dynamic role interplay described
in this paper, we map the three interactions of
dynamic role interplay to the mechanisms of
ARM using two strategies as shown in Figure 2.
They are (1) describing internal and external
distributed interactions with ARM components
and knowledge, and (2) directing the interplay
process to interact with the design process.

The actors indicate that designers, who possess
different design knowledge and skills, play the
different roles to achieve design goals in the
design. Each actor (and each role) thus has
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individual knowledge, experience and skills to
interact with the internal design situation. In
addition, an actor has two more groups of
knowledge, which can dynamically interplay
different roles. The stage and scene represents
the external design situation, including multiple
design conditions, constraints, and requirements.
They also have different knowledge to interact
with external and internal design situations.

The script is a structure that describes an
appropriate sequence of events in a particular
context (Schank & Abelson, 1977). The script
provides constructive information to interact
with different design situations, as well as to
direct the design process. For example, what
roles do is to describe what the actors will do
according to a certain design situation, and
actors thus represent who will play which roles.
Thus the diversity among actors depends on the
characteristics of the role described in the script.

Interplay is an interactive behavior within the
reflective actions. Interplay processes hence
provide various interactions to perform the
dynamic role interplay. The sequential order of
interplay as well as the process itself is then
defined and directed within the script. Finally,
outcomes from the interplay process are
competing with each other to achieve the
qualification. Once qualified, the winning
situation can then invoke another interplay
process—Ilearning.

3.2. Conceptual Agent Model

Based on the agent mechanism, the role-agents
(human or software) can be analogized with
actors, who can play different roles with their
individual skills and knowledge. Every scene
has its individual control strategy record to

Actor-2

Actor-1
Role-3 &
Actor-n
R 28
L1
0O L
A Role-4
Role-5 |:>
-
A |
Role-n ||
SCENE 1 \)
STAGE

= Actor-1

&Actor-4

——> SCRIPT

Figure 2: Component interactions in ARM
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Figure 3: Conceptually mapping ARM elements
with Agents

direct role-agent interactions in a
communicative situation (stage). The outcome
and problem of each scene can then be
transmitted to the following scene. In addition,
stage provides the design environment for
role-agents interplay. The stage controls the
scene order and stores design outcome (play) as
well. Furthermore, the script is constituted as a
list of events that compose a stereotypical
episode, which includes role-agent list, design
task, design requirements and communication
messages. Through the sequential events, as
described in scripts, the dynamic interplay
process forms the whole play. The conceptual
mapping is shown in Figure 3.

P >
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With the conceptual mapping described above,
the agent model is mainly composed of three
different layers for dynamic role interplay.
Through these three layers, different agents
dynamically interplay each other for interacting
with different design situations.

3.3. Three Layers in DARIS

The three layers are: internal design situation
layer, inter-process layer, and external design
situation. Each layer has its own mechanism,
and interacts with each layer dynamically as
shown in Figure 4.

In addition, a special agent called user agent
deals with the interface between DARIS and
users (the human). The description of these
three layers is provided below:

(1) Internal design situation layer: This layer
comprises a set of role-agents. Each
role-agent has its own role knowledge as
well as skills for reacting to the situation
assigned to it. In addition, some agents
have the collaborative knowledge plus
skills and role knowledge; some work
alone and some works as a team. The
outcomes of reflective action according to
the design situation then respond back to

the communication layer.

(2) Inter-process layer: Inter-process layer
provides the communication required for

role-agents as well as between role-agents

YL

Role Role
Agent 1 Agent 2

Role
Agent 3

Internal
design situation layer

} L‘ } h‘ | L‘ ) L‘
NN N N w
Director Agent
N N N N
Inter-process layer
4 WV -
Scene Scene Scene Scene Scene Scene
Agent 1 Agent 2 Agentn Agent 1 Agent 2 Agentn
\ l / \ 0 /
V V
Stage Stage
> Agent 1 > Agentn External
design situation layer
£ ¢ :."‘_%“ _E”‘J
& = O
N—— P —— —
Data Repository | Data Repository | B

Figure 4: The interaction among three layers of DARIS
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and the play. Furthermore, this layer
contains only one agent who will be the
coordinator for all plays as well as act as a
registrar for availability of role agents.

External design situation layer: This layer
comprises of the stage-agents and
scene-agents describing an interplay
environment (when, where and who) that
the role-agents will involve. Also, stage
agents decide when the scene agents will
be invoked and work as a bridge between
interplay layer and data repository. The
input of interplay comes from the
inter-process layer and stores in-play
objects with data repository. In addition,
for storing the outcomes of the play and
scene order, stage agents provide data
scheme objects connecting with database
for repository of interplays as well as for
providing data repository to allow
role-agents to learn individually.

3.4. Agent Entities in DARIS

According to the three layers described above,
we define five types of agent entities: user
agents, role-agents, director agents, scene agents
and stage agents respectively. The agents are
described as follows sections:

M)

User agents (UA): The user agent is the
interface that directly interacts with the
user as well as facilitates agents’
interaction. For example, the user agent
would ask the user to provide dimension
information of the site for input parameter
and send a request to the role agents.
After role agents finish the user specified
task, the wuser agent is notified and
responds the result to user as shown in

Figure 5.
A

User agent

©)

User agent
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Structure agent ()

(1) Hello, my name is
Peter as a design
agent. | want to join

your team Director agent

(2) Ok! Your are
welcome to join us.

& Designer agent

A

Figure 6: Each agent that wants to enter the
environment must send a request to director

Director Agents (DA): The director agent
plays the same role as the director of the
play. The major task of director agent is to
be responsible for agents’ participation as
shown in Figure 6.

Each agent that wants to join or leave the
play must ask the director agent for
permission. Such operations assure that
the director agent always understands how
to lookup for a specific agent with specific
knowledge. This is to say that the director
agent provides a yellow-page like service
to all kinds of agents involved in a given
dynamic role interplay session as shown in
Figure 7.

Structure agent ()

(1) Hello! Is there
any designer agent
in the environment?

John.

. Director agent

(3) Hello John, | need

your help. Designer agent "John"

Figure 7: Director provides a yellow page like

(4)

service for agent lookup

Scene agent (ScA): The scene agents
control three main tasks, including

defining role-list, enforcing time schedule
and evaluating interplay outcomes from
role-agents against design goals. There is
only one current ScA within any StA
action. ScA sends a set of skill requests as
well as a problem description to DA for
starting the interplay of role agents and
UAs. ScA also sends the successful
outcomes of RAs (the acting) back to StA,
and then stores these in the data repository
layer.

(5) Stage agent (StA): The stage agents
contain the sequential order of ScA. Once
the outcomes (the control strategy and
design outcome) of interplay are satisfied

) | have a task.
f —>
A (3) Hello everybody,

(2 ) Ok! Tell me you who can help me
requirement and solve the task ?
User  objective. User agent

Figure 5: User agent organizes the requirement from
users and builds the task requests

(2) Role-agents (RA): Each role agent has its
individual problem solving skills and
knowledge to solve some specific design
problems. For example, a role-agent in
layout problems is not necessary to fully
understand different design problems
other than the layout.

1JDMD/Vol8./No.2 7



by ScA and sent back to StA, StA then
either sends the outcomes back to UA for
user-approval or stores the acts into the
data repository layer. StA is also
responsible for determining which scene
should be activated and which scene
should be terminated. Once all the
requests sent from UA are satisfied or the
time is up, StA will then terminate the

play.
3.5. System Implementation

For implementation, DARIS contains three main
system components: agent architecture, agent
communication language (ACL), and protocols
of agent communication modes. In addition, the
skill and role knowledge of RAs as well the
capability of ScA and StA are implemented on
the inference ability of JESS (Friedman-Hill,
2003). Each component will be introduced in the
following sections.

Architecture

System architecture is following the agent
abstract architecture provided by FIPA
(Foundation for Intelligent Physical Agents)
(FIPA, 1999; Poslad, Buckle, & Hadingham,
2000). There are five parts of the specification:
application,  abstract architecture, agent
communication, agent management, and agent
message transport as shown in Figure 8.

Software
I
Agent « T T
T~ FIPAOS Agent Framework
—— —-
= =
Agent : Agent >
Management<«—» Eﬁﬁ:‘:g «— Comm el
System Channel

I | |

Internal Platform Message Transport

Figure 8: FIPA architecture

Agent Communication Language

The communication between our roles is via an
agent communication language comprised of
four components: form, content, semantics and
implementation.

(1) Form: The language of DARIS is linear
and thus is easily translated into a linear
stream of characters for
intercommunicating between layers. Since
the interplay involves diverse knowledge
of RAs and StA/ScA, the syntax should be
extensible. This linear form can be
declarative, syntactically simple, and
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readable by people and agents.

(2) Content: A communication language
should be layered between different layers
and should work well with other roles. It
should express facts about the design
domain. In DARIS, we define a set of
ontologies according to the domain
specification. In addition, DARIS provides
a more feasible traverse mechanism to
allow an approximate search for skillful
roles (such as RAs and StAs) over a
well-defined set of communicative acts
between roles.

(3) Semantics: The semantics should be
unambiguous and rule-based for the needs
of knowledge description such as JESS.
The semantic description of DARIS
provides a communication model that will
be useful for performance modeling,
among other criteria.

(4) Implementation: DARIS is implemented
in Java. Java as an object-oriented
language in which it is easy to integrate
and build application program interface.

Coordination Protocol

DARIS is expected to support a distributed
environment. It has been designed to work with
multiple transport mechanisms, and
implementations have been done using CORBA
objects to carry messages through the TCP/IP
transport platform. In addition, CORBA is used
for realizing the coordination channel between
the agents in DARIS.

By implementing DARIS we can then explore
and examine computational issues and
reification of our methodology in terms of
distributed design situations and dynamic
interactions. Finally, we take brainstorming as
an example to demonstrate our approach in the
dynamic agent-based role interplay system.

4. An Application Example

In this section, we describe an exemplary
application of dynamic role interplay using a
domain design task. The example (the
brainstorming sessions) is related to the three
interactions described above and can be scripted
using the mechanisms of DARIS.

The session concentrates on developing ideas in
the early conceptual design stage. The design
task is related to the spatial arrangement of a
single-family house in a specific site located in
an urban area. The design problem contains
three design issues: circulation, view and
sunlight. Basically, there are three human
designers and three software agents involved in



the brainstorming meeting in this example.
The interplay between these six agents generates
a set of design alternatives. The scripts as well
as the play are elaborated below.

4.1. The Scripts

Script is a structure for describing a sequence of
events and their related components that take
place during the design process in DARIS,
including design tasks, roles’ skills, role list and
communication messages. Three layers of
scripts for this spatial arrangement problem are
described below:

1. Internal design situation layer: There are three
human agentS (UAhumanl, UAhumanz,
UAnuman3) and three software agents
(RAsoftwarel, RAsoftware2, RAsoftware3)-
Each human agent is an actor that can play two
roles: UA and RA. Each software agents has
pre-set design knowledge (including experience
and kills) for problem solving as follows:

RAsoftware1 has the design rules of Type 1.
RAoftware2 has the design rules of Type 2.
RAsoftware3 has the design rules of Type 3.

In addition, the three human agents are designer
experts in different geographic locations. They
use computers to conduct the brainstorming
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session in the DARIS environment.

2. Inter-process layer: This layer contains only the
director agent (DA) who is the coordinator of
all plays and also acts as a registrar for
availability of role agents. Any communication
messages among agents should be passed
through DA.

3. External design situation layer: There are a stage
agent (StAspatial organization) and three scene
agents (ScAcirculation: SCAview and
ScAsunlight) in this layer. StAgpatial
organization controls role agent list, scene agent
order and time duration. Each ScA has control
rules to evaluate the outcomes related to the
design issue within a time duration as below:

ScAcirculation has control rules of circulation.
ScAyjew has control rules of view.
ScAsunlight has control rules of sunlight.

In addition, the scenario is based on a ring-type
brainstorming session (shown in Figure 9).

4.2. The Play

The play is comprised of three scenes
(circulation, view and sun-light) on a stage.
Each scene has a predefined design issue that
needs to be solved within the predefined
duration of time. Each human agent in turn plays
the role of a facilitator (via the corresponding
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Figure 9: A ring type of brainstorming session
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UAS) guiding the process in each scene. He or
she acts as a facilitator that can terminate the
scene and select a design outcome. The other
two human agents and three software agents are
invited to generate ideas. For instance,
UAhumant inputs the first idea, and UApuman3
terminates the whole play; therefore one
example of the play can be described as
shown in Figure 10. Each scene is
comprised of three steps: pre-condition,

Modeling DistributedInteraction with Dynamic Agent Role Interplay System (DARIS)

ideas “free plan” and “lifting lobby” through
DA. DA then infOfmS StAsanal Organiza’[ion tO

send these two ideas back to ScAyjew as the
input of Scene 2.

4.4. Scene 2: View
Pre-condition

UAhuman2 acts as the facilitator and informs
DA to start the play. DA receives the message,

Scene 1 Scene 2 Scene 3
Input | Circulation | View Sunlight ~ [QuPuty
DA: DA: DA:
UA: UAhuman_1 UA: UAhuman_2 UA: UAhuman_3
RA: UAhuman_2 RA: UAhuman_3 RA: UAhuman_]
UAhuman_3 UAhuman_1 UAhuman_2
RAsoftware 1 RAsoftware 2 RAsoftware 3
RAsoftware 2 RAsoftware 1 RAsoftware 2
RAsoftware 3 RAsoftware 3 RAsoftware 1
ScA: Circulation ScA: View ScA: Sunlight

StA: Spatial_organization StA: Spatial_organization StA: Spatial _organization

Figure 10: The scenes in the play

idea generation process, and termination.
The three scenes are described below.

4.3. Scene 1: Circulation

Pre-condition

UAnuman1 acts as the facilitator and informs
DA to start the play. DA receives the message,
and sends this message to ScAcirculation
through StAgpatial organization: SCAcirculation
sends its task requirements to UAnuman 2
through DA. A ring-type communication for
idea generation starts, which involves one loop
from UApuman2, RAsoftwarel,  RAsoftware2
RAsoftware3 10 UAhumana.

Process

UAnuman2 starts generating the first idea
“floating building”. RAgofware1 receives the
idea, and then generates the idea “free plan”.
Since the idea “free plan” has conflicts with
RAoftware2, RAgoftware3 automatically

generates the next idea “clevator entrance” as a
reaction. Finally, UApuman3 generates the last

idea: “lifting lobby”.

Termination

When the loop is over, ScAgirculation
terminates the scene, and informs StAgpatial
organization t0 store these ideas in the data
repository. UAnuman1 receives the idea
alternatives and selects two of the generated
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and sends this message to ScAyjew through

StAgpatial organization- SCAview Sends its task
requirements to UApuman3 through DA. A
ring-type communication for idea generation

starts, which involves one 100p from UAnymans,
RAsoftware2 RAsoftware3 RAsoftware1 10
UAhumant.

Process

UAnuman3 Starts the scene, and generates the
idea “roof garden”. RAgoftware2 receives the
idea, and then generates the idea “solid boxes”
for view penetration. Following up on the idea
“solid boxes”, RAgoftware3 generates the idea
“void boxes” for interior view. RAgoftware 1

then combines the ideas “solid boxes” and
“void boxes”, and generates the idea “solid
boxes and wvoid boxes”. Finally, UApymani

informs ScA,jew that he does not have ideas
and passes his term.

Termination

When the loop is over, SCAyjew terminates the
scene, and informs StAgpatial organization tO

store these ideas in the data repository.
UAnuman2 receives the idea alternatives and

selects two generated ideas “solid boxes and
void boxes” and “roof garden” through DA.
DA then infOfmS StAspanal Organization tO Send

the two ideas to ScAgunlight as the input of
Scene 3.



4.5. Scene 3: Sunlight
Pre-condition

UAhuman3 acts as the facilitator and informs
DA to start the play. DA receives the message,
and sends this message to SCAgynlight through
StAgpatial organization- SCAsunlight Sends its
task requirements to UApyman3 through DA. A
ring-type communication for idea generation
starts, which involves one loop from UAp mani,
RAsoftware3: RAsoftware1, RAsoftware2 10
UAhuman2.

Process

UAhuman1 Starts generating the first idea
“courtyards” for the sunlight design issue.
RAgoftware3 receives the idea, and then
generates the idea “sunken garden” for adding
sunlight to the basement. Then RAgoftware1 and
RAgoftware2 Qenerate  the idea “punching
windows” and  “skylights”  respectively.
Finally, UAnyman2 generates the last idea
“curtain wall”.

Termination

When the loop is finish, ScAguniight
terminates the scene, and informs StAgpatial
organization 10 store these ideas in the data
repository.  UAnpuman3 receives the idea
alternatives and selects three generated ideas
“courtyards”, “sunken garden”, and “roof
garden” through DA. DA then informs
StAgpatial organization 10 terminate the whole
play, and sends 7 selected ideas to UAnumani1,
UAnuman2, and UApumanz- All the selections
and decisions are recorded for further learning.

4.6. Scenes in FIPA Architecture

The above scenes can be represented as the
following interactive steps of interplay in FIPA
architecture of DARIS. We use scene 1 to
describe the information flow as described
below:

. UAnuman_1 iSSues a design problem of
spatial organization in a single-family
house (as followed) to DA.

(ask_one
: content ( SPATIAL ORGANIZATION
SINGLE_FAMILY ?design issue )
: receiver DA
: language JESS
- ontology SPATIAL ORGANIZATION _DESIGN )

. DA receives the design task, and requests
a StAspatial_organization t0 initiate a play and
reply back to UAnuman 1. UAnuman 1 then
sends  three  design issues  to
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StAspatiaI_organization-

StAspatiaI_organization then aCthateS an |n|t|a|
scene ScAcirculation and reports the required
RA-skills back to DA that organizes a
cooperative interplay.

Once DA receives and broadcasts the
RA-list to all registered RAs, the five RAs
(RAsoftware_l, RAsoftware_Z, RAsoftware_S ’
UAhuman_Z, UAhuman_S) get involved and
produce acts.

Based on a pre-defined order identified by
the five RAs get
involved in an interactive interplay
[shown in Figure 9]. For example,
RAsoftware 1 generates the idea “floating
building” and then issues the ideas to
RAsofware 2. RAarchitect 2 receives the idea
"free plan”, and then follows the same
steps to generate the idea and sends it to
RAarchitect_3.

SCAspatiaI_organization,

(ask_one
: content (
SPATIAL ORGANIZATION SINGLE_FAMILY
circulation )
- receiver RA software 1
: language JESS
: ontology SPATIAL ORGANIZATION _DESIGN )

ScAcirculation terminates the interplay in a
predefined time duration (one loop), and
then issues the final outcome DA through

StAspatiaI_organization-

UAnuman_1 receives the outcome through
DA, and selects the design outcome as the
input of the next scene. While
StAspatial_organization  Feceives the selected
IdeaS through DA, StAspatial_organiza[ion StOI’es
them into the data repository, and informs
ScAview to start scene 2. ScAview and
ScAsuniight repeat the above steps.

When the last scene ScAsuniight finishes the
last design issue, it reports back to
StAspatial_organization for termination.
StAspatial_organization  then  sends  all  the
selected ideas (an example of messages is
shown below) to UAnuman_1, UAnuman_2 and
UAhuman_S-

(generate
: content (
SPATIAL ORGANIZATION_DESIGN_SINGLE F
[ CIRCULATION 3512101,
[VIEW 251812],
[ SUNLIGHT 1512 13])
: receiver UAhuman_l,UAhuman_Z,UAhuman_iﬂ)

All the selections and decisions will be
recorded for further learning.
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5. Discussion and Conclusion

This research addresses the problem of
distributed interaction in dynamic design
situations. It introduces a model of

human-to-human interplay combined with
agent-to-agent knowledge interaction in a
framework called DARIS for interactions
between humans and software agents. By
introducing a model of dynamic role interplay
between software and human agents, DARIS
represents a significant advance over current
agent frameworks proposed for the conceptual
phases of design. The model of dynamic role
interplay in DARIS extends the Acting Role
Model (roles, stages, scenes and scripts) to an
open-ended design space. All interactions are
based on different distributed roles (user-agents,
role-agents, director-agents, scene-agents and
stage-agents) and external design situations
implemented in a distributed environment
(JESS).

DARIS provides the following contributions:
Firstly, multiple design participants: DARIS
models  three types of collaborations,
human-to-human,  machine-to-machine and
human-to-machine for distributed collaboration.

Secondly, distributed knowledge representation
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ABSTRACT

Following the development of Internet technology, online education has become an important trend in
higher education. Many educational institutes have been incorporating e-learning into their
curriculums. Design education is also affected by this development with a greater challenge. As design
teaching often involves many activities, especially practices and studio works, the design of online
teaching environment is an area that needs more attention. By reviewing the history and literature of
e-learning and online design teaching, this paper aims to investigate the current context and identify the
problems of online environment for design teaching. The paper concludes that current e-learning
platforms still need to address the characteristics of design teaching to achieve a user-centric online
environment. A sample layout of online environment is suggested at the end to meet the needs of
design studio teaching. It may contribute to the future direction and design of online environment for

design teaching, highlighting the importance of studio context.

Keywords: Design Teaching, Online Teaching Environment, User-centric.

1. Introduction

Following the rapid development of Information
& Communication Technology (ICT) and
e-learning, design education is gradually
adopting online teaching. For example, the
development of virtual design studio started to
gain attention in the 1990s, aiming to provide an
online environment for design collaboration and
communication. (Sulek, 1994) There were early
accounts experimenting with virtual design
studio for online teaching. (Wojtowicz, 1995b)
Although online teaching may provide new ways
of conducting design education, there have been
issues raised in pedagogical aspect. (Kvan, 2001)
It is then important to investigate its current state,
so a better environment can be further developed.
Drawing from the literature of online and design
education, this paper investigates the context of
online design teaching and identifies the needs
and challenges for a teacher-centric environment.
It starts with the evolution of online teaching
since the early use of e-learning tools, clarifying
the current state of online education and terms
that are used in the paper. As the core of design
education, the history, roles and functions of
design studio are then investigated. The section
of the Emergence of Online Design Studio
Teaching examines the rise and development of
online design studio and identifies the lack of
considering teachers' needs and behaviours in
online teaching environment. Finally the paper
calls for a user-centric teaching environment,

identifying the fundamental needs for successful
online design teaching. A sample layout of
online teaching environment is also suggested
for designers to consider teachers’ needs and
future development.

2. The Evolution of Online Teaching

Since the late 1960s, e-learning has been
leveraging Internet’s capacities to extend the
learning boundaries and change existing models
of learning (Harasim, 2006, p. 7). Before
educational institutes largely adopting internet
communication tools, technology in education
was limited 'within the confines of four walls for
a designed time period'. (Lazarus, 2003) The
most popular technology was projectors for
transmitting printed or electronic files. Other
popular audio-visual tools in classrooms were
TV, video or DVD players. Moreover, the
intranet broadcasting system was used in many
computer laboratories. These tools provided
synchronous transmission in the physical
classroom. For asynchronous method, the
world’s largest educational television (ETV)
infrastructure was built in 1964 in American
Samoa. (Goldfarb, 2002, p. 28) ETV was
proposed as a model of asynchronous media for
both long distance and on-campus learning.
Today the format is still utilized by educational
institutes.

In the mid-1970s, university courses started
utilizing e-mail and video conferencing as
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supplementary teaching tools.(Harasim, 2006;
Hiltz & Wellman, 1997, pp. 73-74) The first
totally online  undergraduate  classroom,
the ’Virtual Classroom’ project, was launched in
1986 by Murray Turoff at the New Jersey
Institute of Technology. By the end of the 1990s
the first large scale online courses, Open
University, were developed in the United
Kingdom. The focus of these early developments
was to enable collaboration among members
who were separated by long distances. These
projects provided the foundation for the
development of virtual classrooms including
virtual design studio.

At the end of 20th Century, since the financial
crisis of Southeast Asia, emerging global energy
tension and declining birth rate in developed
countries, the immediacy and easy connectivity
of e-learning started to show the benefits for
both distance learners and on campus students.
Due to the new demands of education, such as
students’ ‘media savvy’; the raising request of
personalization; and the growth of global
communication, online education environment
can provide great flexibility in terms of time and
space. Moreover, through peer review and
sharing forums, online courses could support
enormous academic community and constitute a
global knowledge network. The results of
instructing material with digital media would
further give impacts on students’ learning effects
and evaluation. As technology is ushering
education to an era of lifelong and mobile
learning, construction of digital learning
platforms and design of professional curriculum
would be critical for success. The combination
of new technology and humane concern
produces new models for digital learning.
Teaching materials featuring multiple media and
interaction can help students enjoy their learning
to achieve ‘edutaining’ effects. The popular uses
of e-learning platforms like Moodle, Blackboard,
and authoring tools like Storyline, Lectora
indicate the wide spread of e-learning in
educational institutes.

As online education continues to grow in higher
education, many studies have tried to map out
the status in different areas. Early in the 2001, it
has been estimated that there will be between 30
and 80 million online students in the world by
2025. (Organisation for Economic Co-operation
and Development, 2005) Due to the difficulty in
defining an online student, there is huge
difference in estimates. Australia, as one of the
leading countries in the move to online
education has shown the interest in employing
online services. Early in 2001, there were
already 207 fully online courses offered by 23
Australian universities.(Bell, Bush, Nicholson,
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O'Brien, & Tran, 2002) Recent studies in the U.S.
show that institutions that see online education
as a critical component of their long-term
strategy have continued to grow for the past ten
years, reaching approximately the number of
1600. Thirty-one percent of all higher education
students are estimated taking at least one course
online. (Allen & Seaman, 2011)

Along with the development of Internet and
ubiquitous computing, online education has also
affected design education. Online tools, such as
e-learning platforms and virtual design studio,
have been developed and adopted into design
curriculum. Mainly for online collaboration,
virtual design studios have been tested for
teaching and learning design.(Hama &
Schnabelb, 2011; Yamacli & Tokman, 2009)
With many new technologies available, teachers
now need to integrate different tools. Text,
images, animation, video, interaction, these are
just some elements now teachers learning to
utilise for education. However, teachers may not
quickly adopt the fast evolving technology, and
their e-teaching skills may not be maturely
developed.

To support teaching activities in online
environment, an e-learning platform often
includes a Course Management System (CMS).
It can be simply defined as a web application
that is accessed by using web browser (Cole,
2005) or ‘a web- based infrastructure for sharing
digitized information among teachers and
students (Moggridge, 2007). In this paper, a
CMS is defined as a software system built in
institutional severs, designed to facilitate the
management of course material and allowed to
access through Internet. Also, based on different
technologies, the presentation media for a CMS
may include computers and other screen-based
hardware.

CMS works as a stand-alone application or
supplementary role of face-to-face courses. It
has been adopted by higher education institutes
since 2000. There are some common functions
existing in most CMS. For instance, navigation
function includes course maps and navigation
buttons. The content function may have activity,
portfolio, journal and additional resources.
Discussion Forums, chat room (asynchronous or
synchronous) and e-mail are some tools for
communication. Recently, features, interface and
pedagogy in CMS environment have been
comprehensively reviewed. CMS applications
have been updated by enhancing the capability
of collaboration, compatibility, and reusable
building  structure.  Effective  pedagogical
experience, flexible working environment and
easy-handling interface have become essential



aims for CMS application. However, the
environments still need more attention to fulfill
teachers' needs. Some studies shows the usability
issues in popular platforms like Moodle and
Blackboard. (Heirdsfield, Walker, Tambyah, &
Beutel, 2011; Ivanovi¢ et al., 2013; Tee, Wook,
& Zainudin, 2013) Hence, many instructors use
some other collaboration materials, social
software, such as blogs and wiki, or other
software to supplement their teaching.

Another trend affecting the design of e-learning
platforms and CMS is the development of Web
2.0. The new application of internet technology
for social networking and collaboration
differentiates Web 2.0 platforms from the
previous type of online application, Web 1.0.
Weller (2013) defines Web 2.0 technologies as
those technologies that are used for
entertainment and personal communication.
According to the author, Web 2.0 technologies
such as YouTube, Skype, Facebook, Google
Docs and others have brought significant
advantages for educators. For example, teachers
can now access these technologies from different
devices such as smartphones, tablets and
netbooks and can access them from anywhere in
the world. In addition, many of these
technologies are free and easy to use. Hence, the
technological barriers to using computers for
professional development of teachers have been
greatly reduced. (Weller, 2013) Web 2.0 has
shifted from ‘hand-out published online’ (O'Hear,
2005) to a more personal, social and flexible
idea, called ‘architecture of participation’
(O'Reilly, 2005) . Central to Web 2.0 is the
concept of social platforms that break down
barriers for sharing information efficiently.
Instead of introducing new technology, Web 2.0
aims to facilitate sharing and collaboration
among users. The structure of social network
software or platforms, such as MySpace, ELGG
and Facebook, are much more flexible and more
readily taken up by young practitioners who
have come to adulthood with these digital
networks as part of their everyday lives.

The development of Web 2.0 technologies has
also provided an enhanced opportunity for the
professional learning and training of teachers in
a way that can prepare them to work effectively.
(Weller, 2013) This new development in Internet
services and communities has influenced the
design of online teaching environments. In the
past, most Course Management Systems
applications were designed for the tool-centric
orientation, but were not user friendly. Under the
influence of Web 2.0, online education has
started to adopt social networking software and
provide open structures for users to construct
and modify their online activities. The
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characteristics of Web 2.0 have found new
directions for online education and the
development of CMS. Personal web-based
journals  (Weblogs), social bookmarking
(del.icio.us), modifiable collaborative web pages
(wikis), media  gallery  (Flicker) and
video-sharing sites (YouTube) enhance social
interactions and behaviours. For example, as
Lane (2013) points out, several free tools such as
YouTube, Facebook and Twitter have created an
open learning environment for teachers as well
as students. According to the author, these new
approaches of teaching and learning have gone
beyond technology training and CMS. For
example, social bookmarking services, such as
Delicious, have provided a place where students
and teachers can find a cost-effective way to
share visual information.

Despite of the growing trend of online education,
there are some doubts about the actual effects
online education will have on the learning. For
example, even though some academic leaders
continue to press on the frequently cited
advantages of e-learning such as promise of
lower costs compared to conventional campus
based provision, increased automation, reduced
marginal costs, and lower travel and
accommodation costs, many argue that the
learning outcomes for online education are not
comparable to those provided by face-to-face
instruction (Allen & Seaman, 2013; Natale, 2011;
Staker, 2011; Young & Duncan, 2014). Staker
(2011) contends that virtual learning lacks
safeguards on quality and that ensuring
high-quality outcomes should be the first priority
of institutions offering virtual programs. There
are advocates who believe that even though
online education may become more affordable,
ensuring quality instruction to students will
depend heavily on the availability of
high-quality teachers skilled in online pedagogy.
(Natale, 2011) Since online education differs
significantly from face-to-face teaching in all
aspects such as curriculum development,
assessment, and communicating with students,
teachers face various issues such as using
complex specific technologies, building a
learning community and keeping participants
engaged when adapting to a virtual learning
environment. This in turn affects their teaching
and has adverse effects on the learning outcomes
of students.(Natale, 2011) Today, many
institutions are utilising technology and
providing resources to their faculty to keep up
with the growing pace of online education and
are still optimistic about the growth and positive
impact of e-learning in the future but the
guestion about whether or not e-learning can
improve the quality of education still remains as
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the ultimate concern.

3. Traditional Design Studio

Traditionally design education comprises of
lectures (theoretic courses) and studio works. It
is the studio-based courses that differentiate
design education from the other disciplines.
Design studios are the place where students learn
to become designers. Through learning by doing
rather than listening, students engage with
teachers, materials and environment to develop
their skills and knowledge. Arguably, Design
studios are the core of design education.

Although “learning by doing” in studios seems
to be putative and commonsensical in design
education, it is worth of clarifying and defining
in the paper. By understanding the role of studio
and the activities often occur inside, the paper
could reach a better view of design teaching,
finding the extent of teaching phenomenon. The
emphasis of learning through physical making
activities can be traced back to the age of
Medieval.(Lyon, 2011, p. 85) Apprentice
learning at guilds suggests the transfer of
knowledge or skills from the master to the
novice. Through centuries, this approach
continues to exist in current design education.
Ecole Des Beaux Arts, French term of school of
fine arts, represents one of historical
apprenticeship model in art and architecture in
nineteenth century. A triangle structure had made
up this art world.(JSSGallery) The three points
respectively are Ecole (refers to insider:
professional practitioners), independent Ateliers
(refers to outsider: practicing master) and
Annual Paris Salon (jury and assessment). The
filling centre is Café life (discourse). ‘Sitting by
Nellie’ is another teaching and learning model in
19th  century of weaving industry, a
non-participant role model of teaching and
learning. (Rothera, Howkins, & Hendry, 1991;
Swan, 1989) It also presented an apprentice
mode through ‘one-to-one basis’ and ‘seeing and
doing’ process to learn from ‘osmosis’. (Davies,
2004, pp. 168-169)

The Ecole retained the fundamental art school
model until the establishment of the Bauhaus in
1919. A concern with students’ talent, latent
aptitudes, personality and technical skill had
been emphasized. Bauhaus pedagogy is to ‘offer
a test of the student’s abilities’, which ‘help
shorten the road to self- experience’
(Moholy-Nagy, 1937, p. 8) Later on, New
Bauhaus inherited the Bauhaus philosophy but
advantage science as its third element (Art,
Technology, Science). Moholy- Nagy believed
that ‘a new individuality was a prerequisite
condition for a new society’.(Findeli, 1990)
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Findeli addresses that the significant influence
form New Bauhaus workshop is their
‘promotion of a method of analysis of design
problems’; this ’process- oriented education’ had
modified many pedagogical prototypes in the
twentieth century. (1990, p. 15)

Many authors have considered various aspects of
the design studio as a physical place where
students learn to become practitioners through
learning by doing rather than conventional
transmitting knowledge. One of the earliest
theorists of design education, Donald Schon,
identifies three ways in which active learning
can be framed and applied within the design
studio:  self-instructed, apprenticeship and
practicum. (Waks, 1999, p. 307) Experienced in
architectural studio teaching, Schon suggested
that ‘studios are prototypes of individual and
collective learning by doing under the guidance
and criticism of master practitioners’.(Schon,
1985, pp. 232-238) He formulated the studio
method as ‘reflection-in-action’.  Schon’s
approach emphasizes a model of learning with a
specific focus on professional activity. Although
Schon’s theory mainly describes the activities
within architecture studios, the principles can be
applied to other design studios, which have also
long valued the spirit of learning by way of
novices working with masters practitioners.

Among the three methods, Schon’s taxonomy of
acquiring professional knowledge,
apprenticeship and practicum has a reliance on
the guidance from teachers or those with mastery
in a field. Apprenticeship, according to Waks, is
‘learning “on-line” in real-world contexts’(Waks,
2004). However, Waks believes this method to
be ‘inefficient’ and potentially ‘negative’ for
professional practice.(Waks, 2001, p. 42) Hence,
the practicum is thought of as a standard studio
in a physical environment. In contrast for Schon,
the practicum is in an ‘off-line’ situation, while
the trainee encounters hierarchic problems
always guided by master practitioners. When
skilled practitioners encounter problems, they
could exploit their competence
(knowing-in-action) to accomplish the loops of
reflection-in—action process. For example, on the
spot  problem  solving;  theory-building;
re-appreciation of the solution are modes of
learning that would be generated through
‘conversation ~ with  the  situation’ by
inquirers.(Schon, 1985, p. 27) In this way, the
teacher or master is able to guide the student in
their professional development.

Schon’s theory is considered to be canonical in
design studio education. Educators guide the
amateur (beginner) by adopting the process of
reflection-in-action to promote students through
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a trial and error process to detect and solve
systematic  problems.  For  sophisticated
practitioners, ‘analogues’ reflect their experience
and professional knowledge. In design studio
practice, a tutor’s guidance creates ‘analogues’
for learners which can be analysed and discussed
in order to stimulate awareness in the amateur’s
judgment.  Without such guidance, the
experiences in  ‘indeterminate zones of
practice’(Schén, 1985, p. 25) for beginners will
be time-consuming and ‘wicked’--a situation
involving many factors that are too complex to
be solved by rational systematic
processes.(Rittel & Webber, 1973; Whelton &
Balla, 2002, p. 375)

Other theorists also examine the characteristics
of design studio. Broadfoot and Bennett (2003,
pp. 9-10) devise four characteristics for both
traditional and contemporary design studio
settings: learning by doing, one-to-one dialogue,
collaborative context and process-focused
practice. Therefore, design studio provides
environment for consuming process of learning
to train learners becoming practitioners of design
above all maturing and personal development.
Though many studio teachers comprise
knowledge component in projects undertaken,
learning by doing often replaces information
acquisitions. From psychological and emotional
perspective, Austerlits and Aravot (2002)
propose studio characteristics involving four
procedures: empirical learning and reflective
process; personal creative process; structure
guide and accompany both educational and
creative processes; exposure and self- disclosure.
Furthermore, they address the relationship
between instructors and students, which consists
of ambiguity and uncertainty, collaboration,
dynamic evaluation and outsider’s criticism, and
dynamic change in self-esteem.

From the literature, several authors consider the
various aspects of the teacher’s role in the design
studio. These can be summarised as the senior
manager (outlining the brief/ project), the client
(assessment) (Davies, 2004, p. 169) and the
professional practitioner. Design teachers take
on the role of facilitator, who enables learning by
doing. The teacher is the insider who knows the
practice, including the operational moves
(demonstrations) and the associated ways of
thinking and talking
(descriptions/explanations).(Waks, 1999, pp.
309-310) These tasks can be summarised in
Figure 1.
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Figure 1: Teachers’ tasks in design studios.

Schén suggests that studio masters are obliged to
examine their knowing, make ‘systematic
descriptions of their practice and coaching’, and
embed  self-reflection in  the learning
process.(1985, p. 7) Obviously design teachers
need to communicate and practice with students
in studio works.

The conception and practice of design studio
have evolved a lot since the dawn of modern
design education at Bauhaus. Nowadays design
teachers need to play many different roles in
studio settings, requiring various teaching
activities to match teachers’ roles. Although
learning by doing remains as one of the
characteristics  of  design  studio, the
implementation of studio teaching is now
affected by many other factors, such as pedagogy,
technology, conception of design education and
personal style. Especially, online technology
may present a new paradigm of studio teaching.

4. The Emergence of Online Design
Studio Teaching

Following the development of online education,
design studios have started finding their venues
in online environment, and design education has
started to shift from the physical to virtual
environments. One direction is the development
of Virtual Design Studio. The term Virtual
Design Studio, thereafter VDS, was coined by
William J. Mitchell, (Wojtowicz, 1995a), to
define a computer supported environment for
collaborative design. Design information, such
as text, images, and drawings can be imported
into VDS for discussion and modification across
computer networks. There are at least two major
functions found in VDS: sharing and
communicating design information. VDS is
hoped to provide ‘an environment for
collaboration that has no walls, an environment
that facilitates sharing design information and
supporting interaction regardless of place and
time’(Mabher, Simoff, & Cicognani, 2006, p. 3).

Seeing the benefit of working in virtual
environment at any time and places, the idea of
VDS is based on project collaboration and can
be described as a networked design studio.
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(Maher et al., 2006) Initially starting from
architecture schools then expanding into other
design disciplines, VDS presents a model of
creating cooperative design environment. Online
studios have been flourishing since the
mid-1990s, a period that is described as a
'watershed in Virtual Design Studio (VDS)
evolution' (Laiserin, 2002, p. 141). There are
several characteristics of VDS: broadening time
and space boundaries; designing and
communicating with computer-mediated and
computer-supported platforms; representing the
process and outcomes with electronic forms
(Maher, Simoff, & Cicognani, 1996, p. 2);
accessed through the Internet; providing
asynchronous and synchronous communication;
and supervision by professional practitioners.
(Mabher et al., 2006)

The first main asynchronous Virtual Design
Studio was initiated in 1992 entitled ‘Distanced
Collaboration’ by the University of British
Columbia and Harvard University. One of the
significant projects undertaken between 1995
and 1997 was the International Design Studio.
This collaborative project involved several
architecture schools globally (USA, UK,
Singapore, Australia). The major aim of this
trans-national project was that students, through
a single task, were able to collaborate and share
design concepts and beliefs.(Maher et al., 1996,
p. 4) The first and largest graphic VDS project,
OMNIUM 1.0- Small Red car, was established
in 1999 by the University of New South Wales.
It was a collaborative project involving fifty
students from different countries and was
facilitated by a custom-built network interface
(Bennett, 2001). Focusing on artists and
designers, Omnium is an on-going research and
platform for conducting on-line collaboration
and creativity. Since 1999 the Omnium project
has conducted international projects and
conferences to examine the questions of design
education and collaborative creativity in on-line
environments. More recently, Creative Waves
2005 was a global online design project
involving art and design students, teachers,
practitioners and writers. This group aimed to
confront the challenges of individual and
collaborative studios through a dialogical mode
of interaction (Bennett & Dziekan, 2005).

Without the spatial barrier, many of these early
projects experimented on the collaboration
aspects of VDS. Due to the scale of the growth
of global communication and the accessibility of
on-line technology, many projects were tested on
an international scale. A recent project, the
Global Studio, tested the idea of distributed
design in higher education to help students
develop cross-organisational and cross-cultural
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communication and collaboration. (Bohemia,
Harman, & Lauche, 2009)

The development of social networking, such as
Web 2.0, also has had a profound effect on the
use and design of VDS. Central to Web 2.0 is the
concept of social platforms that have been
breaking down barriers for sharing information
efficiently.(O'Reilly, 2005) The social aspect of
computer mediated communication  ‘that
considers the development of community is
relevant to a VDS because the ability to
effectively  collaborate depends on the
development of a community’(Maher et al.,
2006, p. 72). As group discussion and
collaboration are important components of
design studios, VDS environments also include
functions that are often found in social
networking platforms. Moreover, a study on
sketch recognition, ‘Multimodal Intelligent
Design Studio’, conducted by MIT, intends to
investigate more expected interface for the
combination of sketch, speech, and gesture in the
design studio.(Adler, Eisenstein, Oltmans,
Guttentag, & David, 2004) ‘World Wide
database’ or ‘semantic Web’(Berners-Lee, 1998)
(for the idea of adding meaning) is predicted to
be the innovative approach of Web 3.0.(Markoff,
2006) There is no doubt that VDS will continue
to incorporate new technology to increase
operational and social functions. In the past,
teachers quite often delivered online education
through content management systems, such as
Blackboard, and play the role of content provider.
Nowadays, under the influence of Web 2.0, the
role of teachers has shifted from providers to
participants who teach, study and collaborate in
a learning society. The designs of online
teaching environments need to reflect the new
trend and develop new framework.

As the development of VDS has become more
mature, the concept and technologies of
collaborative design have been gradually
adopted and integrated into wider on-line design
courses. Some e-learning platforms, such as
OMNIUM and Blackboard, have started to
integrate the concept of VDS and provide this
learning environment to a broader range of users.
VDS is gradually finding its way into design
education.

Despite this being a rich area of research and
development, there are still many questions
about how best to develop and deliver such
learning platforms and methods for engaging
people in these virtual environments, particularly
within design education. Although VDS has
been experimented in educational settings, the
teaching aspect of VDS has not been fully
explored. Since the initiation of VDS, the focus



has been on collaboration. Most efforts have
been focused on the learner side. One
characteristic of design education is the different
grouping and activities formed in classrooms. In
physical setting, teacher can easily assign groups
with different task and conduct different
activities. Gestures, sketches and conversation
are commonly used in communicating with
individuals or small groups. Big groups happen
when teachers give lectures or information
important to the whole class. Although online
teaching environment has started to consider
grouping functions, monitoring the activities
happening in each group is hard to accomplish.
Unlike in physical settings, teachers cannot
visually perceive all the activities happening in
VDS and provide support instantly. It hampers
the interaction that often exists in physical
classrooms. Although information technology
may empower the design medium, ‘the means of
production, eliminating drafting tables, rulers,
set squares, rubber cement, and the like’
(Frascara, 2004, p. 169), the speed and effortless
from technology easily defocus the initial and
essence of design itself. It also refers to design
education. Jorge Frascara made an illustration to
describe the different design production before
1980 and later. The details such as typography
kerning, line breaks, typesetting, paper qualities
and surface finishing are not necessary encounter
because designers can accomplish printing from
personal printer or sending digital file to their
client without the complicated process.

For teachers, the difficulty in using e-learning
systems has been gradually recognized as an
issue. The term ‘information bricolage’ (Snyder,
2002), suggested by Burnett, becomes a sense
describing teachers dealing with confusing
media interface. The teaching on literacy
becomes very difficult because the lack of
literacy of new technologies for teachers. Hence,
it might be more complicated for instructors who
have no or less technical training and
background. 'User Frustration and
Dissatisfaction’ might be a consequence to make
users easily submerge into ‘Computer
Rage’.(Stone, Jarrett, Woodroffe, & Minocha,
2005) Technology could be a crucial factor in
achieving better quality in VDS (hardware,
software, and environment). However, before
embracing these kinds of powerful technologies
in studio teaching, the conditions and principles
for better teaching and learning in a VDS
environment need to be further investigated.

Despite the use of VDS in Design education
liberates the limitation of time and space, much
of its development is still immature. Earlier
efforts focused on the technological aspects,
such as software and hardware. Issues of
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communication and the pedagogy within VDS
have just started to gain attention by design
studio educators. One of the pertinent
pedagogical approaches toward VDS is proposed
by Thomas Kvan. His theory is based on
previous initiatives involving the Department of
Architecture at the University of Hong Kong
(Kvan, 2001). There are two major propositions
in his framework that are of significance to this
research: the principles of deliberation and
collaboration. Instead of focusing on the final
product, deliberation emphasizes the design
process which encourages students to review and
evaluate their learning process. Collaboration
stresses that learning from peers and building
trust are the key lessons in team work. Broadfoot
and Bennett (2003, pp. 9-10), the founders of the
Omnium Project, also provide four key criteria
for both traditional and contemporary design
studio settings: learning by doing; one-to-one
dialogue for tacit knowledge experience; a
collaborative context for building relationships;
and a focus on process throughout design
practice. One common characteristic in their
theories is to enable effective communication.
There is an added responsibility for the tutor in
helping the students to understand the new
medium, which is ‘currently unreliable, difficult
and cumbersome’.(Kvan, 2001, p. 349) However,
there is also a need to support teaching activities
in VDS so that teachers can smoothly conduct
communication. Traditionally knowledge
transmission in physical classroom happens in
synchronous ways. Students receive new
information right in front of teachers. Internet
and ubiquitous computing make asynchronous
communication possible in virtual environment.
Teachers and students exchanged information
via email or other social networking tools.
However, asynchronous communication lacks
the spontaneity of communication. Teachers
cannot provide instant gestures or demonstration
for students’ questions. Moreover, conversing
asynchronously may be time-consuming and
reduce the efficiency and effectiveness of
communication. Obviously, to fully utilise VDS
for design teaching still need to resolve several
challenges. Figure 2 shows some of them.

Non-effective
Communication

p ~ -
Monitoring
Complete

Design Process |

Teachingin
Groups

Figure 2: Problems in Teaching in Virtual Design
Studio
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Despite Kvan and Bennett both suggesting that
VDS needs to develop its own pedagogy, one not
be based on the physical design studio, many
design studio teachers have received training and
practices in physical settings. The physical
studio tends to be the default environment for
thinking the pedagogy of the VDS. The
transition from a face-to-face teaching
environment needs to be considered in order to
help teachers develop a new pedagogy in this
new virtual environment. Furthermore, in the
physical design studio, students receive trainers’
supervision through informal reviews and formal
presentations (Kvan, 2001). This model needs to
be adapted to the virtual environment; however,
the virtual environment allows for a different
mode of review and presentation. Whether VDS
can actually replace the physical studio is still in
debate. However, if VDS is to provide an
appropriate educational environment, the nature
of design studio needs to be further considered,
particularly from the teacher’s perspective.

5. The Call for a User-centric
Environment for Online Design
Teaching

From the review of the current context of VDS
environments, there are two conclusions that can
be made. Firstly, most discussions about VDS
continue to focus on the learner, how teachers
conduct classes and activities has not been fully
explored. Teachers’ needs and experiences need
to be fully addressed in the fast changing on-line
environments. Although young teachers have
been  comprehensively using information
technology in many aspects of their teaching, the
design of teaching environment in virtual studios
has not been realized. Secondly, although the
development of VDS seems to provide more
possibilities for implementing design education,
the environment needs to address the
characteristics of design teaching, especially
studio work. Studio teaching often involves
hands-on activities and individual discussion,
and that makes it different from teaching in a
conventional classroom where making or
construction is not the main focus. It is crucial to
consider the nature of studio teaching and
provide appropriate environments that support
virtual studio teaching. Despite some programs
for specialized online courses have been
established, for instance OMNIUM v3.0, a
well-adaptive  program  for practice and
education in creative arts and design, the
outcomes still lack of flexibility, functionality
and aesthetics.

The review of design studio suggests four
characteristics of design education: hands-on
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practice, reflection in action (learning by doing),
collaboration and guidance from masters. They
all relate to the implement of interaction.
Students need to interact with the group, teacher,
environment and themselves. Therefore, in
online environment, interactions need to be
spelled out more often. Online design education
can be easily reduced to the collaborative
construction of a written dialogue, instead of
doing design. VDS represents a different type of
social construct with different media and
methods. Some studies have shown that design
students consider digital media removed from
physical process and miss the experience of
making. (Lyon, 2011) For online teaching, the
environments then needs to allow teachers to
prepare for the setting, so interaction can happen
ideally. Based on the previous discussion, the
following figure (Figure 3) shows the teaching
functions that need to exist in VDS.

Teaching in VDS

Enabling
Interaction

1
Communication

Collaboration

Figure 3: Teaching functions in Virtual Design
Studio.

The use of digital design tools is not too far
away from traditional setting. At least teachers
and students still meet in the same room. The
dynamic and communication happening in
design education remain, only the change of
media and materials. The appearance of online
design education, however, makes one wonder
the nature of design education, especially design
studio. Can technology capture the process of
design teaching? Is it worth the effort to teach
design online? Can online design education
provide educational services in high quality? A
fundamental challenge will be to convince
teachers to adopt online teaching. Beside
face-to-face contact with students, more
elements can be found in design teaching. For
online design teaching, texting and talking over
the Internet cannot meet teachers’ expectation.

Although VDS can be a site for conducting
teaching and learning, the major development
has been trying to implement remote
collaboration. At this stage it still requires
teachers’ great effort to integrate and utilise
online tools and platforms to ensure the success



of online education. Without proper teaching
environment, online design teaching may require
more effort on the technical issues rather than
design process. As mobile computing devices are
penetrating into campus, education is stepping
into the virtual world. To equip design education
for a flat world where the boundaries of space,
time, and culture are blurry, an intuitive,
user-centric environment is much needed for
design teachers. For a smooth transition from the
physical to online setting, the behaviours and
characteristics of design teaching need to be
better studied and understood so that teachers’
needs can be fulfilled.

6. The Characteristics of Design
Studio Teaching

As e-learning continues to expand into higher
education, the need for an appropriate
framework for online design education is
gradually being recognised. Although the
concept of cyber society emerging in the 1990s
(Jones, 1998) has now developed into social
network on the Internet, the challenge of
computer-mediated communication still exists.
Especially for studio teaching, “How can
designers’ tacit and esoteric knowledge be
transmitted?” becomes a problem in teaching
real experiences in unreal settings. To establish a
framework for the design of a web-based studio
course with respect to the nature of the design
process, there are four aspects of design studio
need to be considered: sociological, ideological,
epistemological and pedagogical.(Sagun,
Demirkan, & Goktepe, 2002) The sociological
level is to provide computer-mediated
communication among geographically
distributed students. Students are oriented to
group studies for learning concepts, skills and
practice. Clearly, grouping plays an important
role in this aspect. Whether for communication,
discussion or collaboration, grouping is the first
step teachers initiate, and it put the control of
learning back to students so the exchange of
culture, knowledge and information can happen.
To allow communication to happen, a
communication area accommodating all types of
media needs to exist on online environment. The
objective of ideological level is to educate
geographically distributed students in design.
Here experiencing design process is the main
activity, and studio is a must. With current online
tools, face-to-face communication found in
physical environment, an often claimed problem
of online education, can now be achieved,
partially not totally, with video-conferencing and
online design studios. The environment setting,
including space, tools and materials, is crucial in
supporting  studio activities. Along  with
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collaborative functions, environment setting
provide online studio experience. Although the
effect of online studios may not be the same as
that of face-to-face studios, it is possible to
explore design process with proper settings and
current tools. For epistemological level, the
web-based design studio needs to broaden the
way design problems are solved. Online studios
allow interaction across borders to view the
ideas and styles of various cultures, disciplines
and technologies. This is probably the most
important advantage of online education,
bringing different disciplines into contact.
Design problems can be viewed, discussed and
solved with online tools. A communication area
is needed for this respect. For pedagogical level,
it is important to teach how to observe design
examples and follow the advances in design
practice and technology. Knowledge in design
theories and technology needs to be balanced.
Therefore, various types of activities need to be
utilised to help students acquire knowledge.
Collaborative areas and functions can bring
instructors, students, design consultants and
computer consultants together to solve design
problems.

To satisfy the four aspects of online design
education, there are two major components need
to exist in a teaching
environment--communication and collaboration.
A flexible communication area is the most
important component, required for all four
aspects. For online design education,
communication needs different forms and
media--text, sound, image and possibly 3d data.
A communication area accommodating different
formats should be the core of a teaching
environment. To enable the experience of
collaboration, an online studio that allows
teachers and students to view, comment, and
even modify design works should be one
characteristic of online teaching environment.
An online studio or collaboration area reinforces
interaction among participants and exchange of
knowledge. Supported by appropriate materials
and activities, a communication area and online
studio can then contribute to the four aspects of
online design education.

Besides the areas for working with students, a
planning area is also needed for teachers to plan
teaching activities. Before communication and
collaboration can happen in studios, design
teachers need to plan for various teaching
activities. A planner for choosing teaching
approaches and activities is then important
because it is the underlying structure for
conducting design teaching. For online teaching,
teachers can then arrange appropriate tools,
materials and participants for studio works.
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Figure 4 shows the three major areas need to
exist for online design teaching.

Online Design
Teaching

Online Studio

Planning Area
Area
o - rouping B ] Teaching
- ST Approaches
)
o space

md imMmage

o data

Teaching
Activities

ol Materials

Figure 4: The areas and functions for online design
teaching.

7. An Example of Online Teaching
Environment

Based on the characteristics of design studio, the
paper then suggests a layout of online teaching
environment to meet the needs of
communication and collaboration for studio
teaching. (Figure 5)

’ Activity, Planner Area

1}
‘ L Bif=1=)|
Participant Material,

At Communication Area

Figure 5: An example of online teaching
environment.

A communication area is the most important
component of a teaching environment. Sitting at
the core of design education, communication
plays the major role in all aspects of design
teaching. The communication area becomes the
classroom, which needs to accommodate
students, activities and materials. Teachers and
students can not only see, hear and text to each
other but also work together. A communication
area here should be able to call in a studio where
collaborative design can occur. A sample view of
a working communication area is shown in
Figure 6.
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Figure 6: A sample view of a working
communication area.

For linking the participants in an online
classroom, a participant area shows the status of
participants like students and guests. Not only
the on or off state but also personal information
needs to be shown on the area. As the research
indicates that students are distributed in online
education, teachers often feel lacking connection
with students, which is not to say with the
students’ background or participation in class.
Therefore, showing student information can help
teachers build better relationship with students
and provide appropriate responses. Teachers can
be attentive to students’ needs. Another critical
function of a participant area is to support
teachers’ grouping of students. The paper has
shown the significance of grouping in design
teaching, so being able to initiate and track
grouping should be a function of a participant
area. Figure 7 provides an example.

Grouping

Student Info  Participation

Student Info  Participation

Figure 7: A participant area.

Design teaching involves different approaches
and activities, and that requires an activity area
to support the planning of teaching and
reflecting on pedagogy. Figure 8 shows the
activity area.

Figure 8: The activity area.

The possible activities, whether for individual,
group or teacher construct, are listed in an



activity area for teachers to choose from. There
is also a planner for viewing the course structure,
and hence the teaching rhythm can be revealed.
The last part, a chart for showing the teaching
approaches that correspond to the chosen
activities, helps teachers to consider their
pedagogies. With the planner and approach chart,
an activity area allows teachers to reflect on their

practice, and contributes to a reflective
environment.
As the final component of a teaching

environment, a tools and materials area contains
the tools and materials that may be used in
design teaching. (Figure 9) The tools may
include a sketch board, online studio, video
camera and possibly applications. Common
teaching materials like text, sound and images
could be linked to the area and form
environment settings. For wusing tools and
materials, the items can be placed into the
communication area for broadcasting. As a
special tool in design teaching, the studio tool
provides the function for collaboration. Not just
for viewing design, a studio tool should allow
participants working on the same design projects.
Currently there is a lack of online studios
specifically for communication design; a
problem needs to be resolved in the future for
developing a complete platform of design
education.

Tools

(@]
(@] ]

Material

Cicy
el
‘el

Figure 9: The tools and materials area.

Containing the four areas—communication,
participant, activity, and tools and materials, a
user-centric environment then serves to meet the
characteristics of online design studio teaching.
It provides a flattened structure, allowing easy
access to all the functions and elements involved
in teaching process. With sub-categories, it is
possible to place in more items when they are
needed, allowing the environment to be inclusive
and vyet accessible. For example, tools and
materials can be categorised and placed into
folders. Items can be simply dragged and
dropped into areas to fit teaching activities.

| Y.-J. Shao | W.-K. Lin |

8. Conclusion

As online education continues to grow in higher
education, design education needs to develop an
appropriate environment for accommodating
various activities of online design teaching. The
paper then reviews the history and development
of online education and design teaching, and
identifies the problems and challenges of online
design teaching. To meet the complex
phenomena of design teaching the paper calls for
a user-centric teaching environment, especially
studio teaching, to achieve collaboration and
communication within online settings. Based on
the characteristics of design studio teaching, the
paper suggests an example of teaching
environment containing four major areas:
planning, communication, participants and tools
and materials to provide a visualization for
future development. Within each area, teaching
functions are also included. Although technology
has provided new ways of delivering education,
e-learning needs to ensure providing proper
learning experiences so students can master
design skills. Before that can happen, teaching
activities need to be satisfied and teaching
environment is obviously the prerequisite for a
successful design education in a digital age.
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ABSTRACT

Chromatics is considered as very an important core foundation and is listed as one of the required
courses in most of art and design curriculum. However, incomprehensible color theories along with
many exercises usually cause students to loss their interest in colro learning and practices. On the other
side, the skill to control technique and materials for color practices, such as paper or inks, are also
make student frustrated.

Nowadays, many digital games provide possibilities for users to design their own game characters and
scenes. Some games, such as The Sims 3(TS3), even equip with color picker design tool for users to
customize their colors theme while designing their own characters and scenes.

Adopting the color picker design tool of the digital game TS3, this research was conducted to discuss
the appropriation and learning effects of integrating digital game into Chromatics teaching and
learning.

This research used pre-experimental designs. The objects of study are the Visual Arts students at Taipei

Municipal University of Education. The researcher applied the color picker design tool of TS3 to
conduct the same procedure. The result shows as below based on the pre-tests and post-tests:
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1. The color picker design tool of TS3 can simulate situations and provides real-time feedback, which
fulfills the requirement of color teaching and color matching practices.

2. The result of study also shows that the color picker design tool of TS3 has led to a significant
outcome in students’ color matching practice. The students provide positive feedback in utilizing

TS3 for color matching.

Keywords: Chromatics teaching, digital game, game-based learning.
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The Study of Applying Creative Media and Exhibit
Design to the Integration of Sounds, Images and Data
in Cultural-creative Curation

Pei-Hsuan Su?

1 National Taiwan University of Arts, Dept. of Visual Communication Design, su2010@ntua.edu.tw

ABSTRACT

The Digital Information communication and new media technology have the immense impact on the
development of modern society and contemporary art. Within the new media revolution, the shift of old
culture to computer-mediated forms of production, distribution and communication have make people
start thinking about how to combine art and design with technology. Because of its appealing
characteristics, such as variability, transcoding, and interaction in relation to multiple professions and
disciplines, the invention of digital devices and contents has revolutionized the quality of sound, image,
and data, the way in which they are contemplated, and the forms of art that produce activities and
aesthetics concepts. The reproduction of contemporary sounds and images leads to the hyper-real
scenes at the exhibit spaces in Sun Yun-Suan Memorial Museum in Taipei. Through the experimental
practices of combing sounds, images and historical data, the museum brought together the curators,
historians, scholars, sound engineers, and image-design experts in data visualization. The researcher
employs case study method to discuss the main question: Could we create artistic practices in
combining sounds, images and data in terms of the Aesthetics of the meta-interpretation approach? In
addition, for the pulse of the times and trends, the research delves further into the new
media-FleXpeaker™, as the carrier. In return, the social-context data are visualized and transcoded into
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specific images and life photography printed upon both sides of the surface of FleXpeaker™, as well as
with sound effects to stimulate visitors' imagination of the events, the time and the underlying
environment. As the result, the exhibition devices and design objects do help visitors to realize the
significance of diverse elements of sounds, images and data in relation to its cultural-heritage

representation.

Keywords: Visual communications, Exhibit design, Cultural code, Cultural-creative curation.
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BB TR AR A - 1989) - {FE
FAER Sk 1 EL G 5 EN i B 5 U o] B i
BTG & HERHBRRCE NS - T
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SRR > £ L IATHH DA <5 B A i B -
FEEPEA— @ AR R TR T Y
BTN AE AR AT 4 2 B35 WERE R RN
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1 6. 2014 £ 5 A{EE AL THIBETE 82

50 International Journal of Digital Media Design

TREEEAE B ERE SIS ERRZ
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HIRIZE TR\ | SREE (2FHIRE G R T R
B2: 50 x 70.7 cm » g2{G:fi#MEE 300 dpi)

[EEE ] (2015) 251I524% > IERE R/K
TEESZ(E 7 BRI 2 B AAE SR (E 7
) BEERIENFIR > BIABKEA
R R LEH R IR T e REKM
ZREEEEE T - AN sERE 7 BT R
R ERACTR AV EE SF B 25 - ARG



SR 2 30 BREGE T AT AR TIMERS
Gtz st > DUREAIE(E 8) : fF&RTalfE
FCE A E] (2016) (R FRIEFRE N RIE
TERBEL )~ ERISETTROMER | SSANER
BEPGRII A R RiE i L EIREE R
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HPRIEE (] 10~ B 11~ [ 12): B4k 5
XA Y SR O R B RCRE Ss
B A B S o B TH A B S R B4 0 DA
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TS R~ Fy B2: 50 x 70.7 cm » SA&REHTIE 300
dpi T {5 FH R R RS R B RS (B R R e

RZE R EE)

9. "HEEAE : AT EE L SCRIRRETAIE
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(PREEPHHBNA S E)
4 BIENER
41 mETS

Hafl s GV B I TR A AlE
=R BEE BT R RS
(encoding) » 5EE A RF EUEAT SE FFHY SR
HIkés o i — 2D A fighi (decoding) - 28 FE DA 5%
B SRR Ry U7 AR R R RS S B
TTHEZE » B8R R (B ) F2 R B SRR 45
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FIMERIESS - HIE > & Bl E R ERg EhE
HAFIHIEEEs » AR ~ FEG ) - R TIZ
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B RTER AT Y T HEA ) SR - 11
BRI By TSR L o B T BRI
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(RERIF 2R RICAH & » I EE Bt 2 AR AT B 32
(Sturken, M. & Cartwright, L., 2005, p.64) - Z&
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vL 9 e[z > laisser] E_ A F A ((laisser)
voir [# % 5 (24t 7)) » (laisser) faire [
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ABSTRACT

Application of multimedia learning in physical education is very common. However, simply playing
video clips does not provide any opportunity for interaction with users, leading to low learning
motivation and poor learning outcomes in students. In this study, the ARCS theory of motivation is
incorporated, and a set of 3D multimedia volleyball learning materials on serving, setting, catching,
and blocking have been designed. Motion capture equipment was used to record players’ actual moves,
so as to ensure authenticity of the actions in the learning materials. An APP is used to present the
content of the learning materials via a tablet. By swiping the tablet with their fingers, users can adjust
the viewing angles of the videos, and the playback speed can be adjusted via buttons. These two
functions increase the interactivity of the learning materials. In addition, learning motivation is
enhanced through detailed explanations in text boxes and voice prompts for each step of the actions.
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For the experiment, 173 undergraduate students in the Kaohsiung campus of Shih Chien University
were tested for their learning motivation and self-learning outcome after using the multimedia learning
materials. The results show that the students’ scores in all factors of the ARCS motivational model
(Attention, Relevance, Confidence, and Satisfaction) are above average, and “Association” has the
highest mean score out of all factors. Furthermore, in both learning motivation and self-learning
outcome, male students scored significantly higher than female students, students in the College of
Business and Information scored significantly higher than those in the College of Culture and
Creativity, and users who had experience with multimedia learning materials scored significantly
higher than those with no experience. The contribution of this study is that it developed learning
materials based on the ARCS theory of motivation from the perspective of multimedia design, and the
materials are proven to be able to effectively enhance learning motivation and boost self-learning

outcome.

Keywords: 3D multimedia learning materials, ARCS learning motivation theory, physical education,

Self-efficacy.
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