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Abstract

This research develops a co-dgsign framework, co-design methods and generative
tools for new creation of expressive behaviour by avatars. Influenced by Argyle’s (1990)
encoding-decoding paradigm of nonverbal communication, a
decoding-encoding-decoding paradigm for co-design was proposed. This co-design
framework consists of four stages: 1. designers and users decode (analyse) existing
examples of nonverbal communication; 2. designers and users encode (co-create) new
nonverbal communication; 3. designers reflect on the process of co-creation and
encodes (designs) new non-verbal communication in avatar behaviours; 4. the new
non-verbal communication is decoded by end-users in decoding.

The detail of the co-design framework, including co-design methods and
generative tools, has been developed and evaluated in the two workshop studies that
were conducted in Sheffield and Taipei. Workshop Study 1 aimed to look into and refine
the co-design methods and generative tools in working with designers and users.
Workshop Study 2 aimed to evaluate the effectiveness of two novel generative tools (the
video experience note and the video self-recording device) I developed in Workshop
Study 1. The result of the two workshop studies indicates that the co-design process
appeared to be helpful and suitable for designers of avatar behaviours. In particular, the
activity of encoding stage enables designers to learn about users’ needs and experience
for designing new creation.

The contributions in this thesis to knowledge are: 1.a co-design framework for the
creation of expressive behaviours by avatars, supported by 2.methods for the selection
of stimulus film clips and non-design participants; 3.two novel generative tools for the

co-creative work; 4.a quantified evaluation of the generative tools in action.
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1 Introduction

1.1 Overview

Avatars are the human-like images (either 2D or 3D graphics) used by avatar users
to represent themselves in virtual worlds. Photographic realism and behaviour realism
are two important factors to enable avatars to resemble human beings. However,
behaviour realism seems to be more important than photographic realism when
considering social interaction in virtual worlds (Swinth and Blascovich, 2002). Avatars’
expressive behaviours created by avatar designers are supposed to support avatar users
to deal with unpredictable online interaction. Creating expressive behaviour appropriate
for avatar-based interaction seems to be not easy because body movement has high
variability.

To deal with the situation, this research proposes that avatar designers may look at
the field of nonverbal communication when creating the expressive behaviour by
avatars. Based on the description of Argyle (1990), nonverbal communication (NVC)
consists of encoding and decoding of nonverbal signals. This research supposes that
avatar designers may interpret expressive behaviours in the physical world then create
expressive behaviour in the virtual world. The interpretation and performance of
expressive behaviour are highly related to personal knowledge.

This research also proposes that people who have insight into nonverbal
communication and share their insights with willingness could be seen as co-creators
and involved in the generative phase of co-design. In terms of the notion of co-creation,
this research sets out to develop methods to enable avatar designers and suitable people

to co-create expressive behaviour for avatars. Also, the research investigates what
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generative tools would support the co-creation process and tests their efectiveness.

This research firstly reviews literature and previous studies; and then establishes a
co-design framework. The research process includes two sets of co-design workshops
with these aims:

1. to identify problems which obstruct co-creation by the participants;
2. to develop generative tools for the co-creation process;
3. to evaluate the effectiveness of the generative tools.

By using the co-design framework and methods, participants were able to share
their personal knowledge to identify meaning in expressive behaviour and create new
animations of expressive behaviour which enhanced the insight of interaction designers
and supported their subsequent professional work. The use of generative tools enabled
this shared understanding among participants.

The contributions in this thesis to knowledge are:

e aco-design framework for the creation of expressive behaviours by avatars,
supported by

e methods for the selection of stimulus film clips and non-design
participants;

e two novel generative tools for the co-creative work;

e aquantified evaluation of the generative tools in action.

1.2 Background

With the development of interactive media technology, the medium of
interpersonal communication has been extended to computer-mediated communication
(CMC). CMC can be considered broadly as any form of information exchanged via
computer-mediated formats between two or more participants. Spitzberg (2006) has

defined CMC as “any human symbolic or text-based interaction conducted or facilitated

(2]



$&

% "@-( @-&)"

%, ((A)

% :

%

&)"



Avatars are characters created using either 2D or 3D graphics and they have moved
from statics to animated or more richly animated. The use of avatars seems to give
avatar users the opportunity to build a feeling of being there, a form of presence within
a multi-user virtual world (Schroeder, 1996). Therefore, avatars might be seen as
interactive, social representations of users, aiding users to develop and keep

interpersonal relationships in virtual worlds.

1.3 Motivation

My early research experience at Tatung University in Taiwan was concerned with
the development of online learning software for students learning design software. This
led me to an interest in online communication. In my MA project at Sheffield Hallam
University, I focused on an investigation on emotional expression in CMC and created
animated emoticons for men’s conversation'. From this project, I identified that users’
online communication was a challenge for designers of software. I also found that
people were using animated emoticons to express themselves. Reflection on this MA
project led me to this PhD research to consider how designers can support

self-expression in online environments.

1.4 Focus of the Research

This research is focused investigating how ‘co-design’ might be applied usefully to
the design of avatars, in particular the design of avatars’ behaviour.

Photographic realism and behaviour realism appears to be two important factors to
aid projection and identity of avatar users in virtual worlds. Tromp et al (1998), in a

study of avatars’ behaviour experiments in online group discussions, found that the

' This MA project was reported in IASDR 2009 and referee to conference paper (Chen and Rust, 2009).
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great realism of avatars’ bodies in online interaction is not appropriate to the lack of
body movement. When comparing these two factors, researchers such as Blascovich
(2002), Swinth and Blascovich (2002) indicated that behaviour realism seems to be
more important than photographic realism when considering social interaction in virtual
worlds.

In order to create vivid expressive behaviours, the avatar designer seems to share
knowledge and techniques with the animator. However, each has a different purpose for
their creations. The avatar designer aims to support avatar users to deal with
unpredictable online interaction but the animator aims to present a particular story to
audiences. Becker and Mark (2002) found that social behaviour in virtual worlds mirror
those in the physical world. Researchers such as Salem and Earle (2000),
Guye-Vuilleme et al (1999), and Gillies et al (2004) suggest that avatar designers should
look into the field of NVC when creating the expressive behaviour of avatars.

According to Argyle’s (1990) description, the paradigm of NVC? consists of
encoding and decoding of nonverbal signals. Thus we may say that avatar designers
encode signals in behaviour by avatars for viewers to decode. In order to do this
encoding, designers may observe and interpret expressive behaviour in the physical
world. Then they create expressive behaviour in virtual worlds. Encoding by individual
designers appears to be insufficient because emotional expression may vary from person
to person and context to context. People may have different interpretations of the same
expressive behaviour. In addition, people may perform different nonverbal signals for
the same expression of emotions, attitudes, or status.

Co-design is a design approach that enables designers and people from diverse
backgrounds such as researchers, (potential) customers and users come together for the

activity of co-creation. Sanders and Sappers (2008) took the term ‘co-creation’ to refer

% The paradigm of NVC will be discussed in greater depth in 2.3.2.
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to “any act of collective creativity, i.e. creativity that is shared by two or more people
(p.6)”, and used the term ‘co-design’ in a more narrow sense to refer to the “collective
creativity as it is applied across the whole span of design process (p.6)”. For some
people, co-design refers to “the collective creativity of collaborating designers (ibid,
p.6).” Therefore, Sanders and Sappers (2008) used co-design in a broader sense to refer
to “the creativity of designers and people not trained in design working together in the
design development process (p.6).”

In co-design, participants are empowered and encouraged to create artefacts for
expressing their thoughts, feelings and ideas (Sleeswijk Visser et al, 2005). Sanders
(2002) indicated that ‘say’, ‘do’ and ‘make’ are three different approaches to access
people’s experiences during a design process, where ‘make’ is associated with co-design.
In interviews, designers focus on what people say and think. Through observation,
designers look at what people do and use. In the activity of co-creation, designers could
focus on what people make to use in expressing their thoughts, feelings and dreams
(Sanders, 2002). Sanders and Sappers (2008) noted that the participant in co-design
“who will eventually be served through the design process is given the position of
‘expert of his/her experience’, and plays a large role in knowledge development, idea
generation and concept development (p.12).” Through the activity of co-creation,
people seem to not only jointly explore and articulate their latent needs but also jointly
explore and develop solutions.

To encode and decode nonverbal signals for interpersonal communication is highly
related to personal knowledge and experience. From this aspect, people who have
insight into nonverbal communication and share their insights with willingness could be
brought in encoding and decoding nonverbal behaviour. In addition, these people could
be empowered in proposing and creating their expressive behaviours to enable designers

to recognize ways to create more relevant expressive behaviours. Co-design seems to be
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a suitable approach for the creation of expressive behaviour by avatars because this
approach offers an inclusive, democratic way to draw the experience of participants into
the design process. Sanders (1999) suggested that the generative tools in co-designing
are projective and they are a new language for designers and uses. In this research I
have investigated methods and tools for using co-design in developing avatar behaviour,

particularly in the generative stages of a project.

1.5 Aims and Objectives

As discussed above, to encode and decode nonverbal signals for interpersonal
communication is highly related to personal knowledge and experience. People who
have insight into nonverbal communication and share their insights with willingness
could be valuable co-creators in encoding nonverbal behaviour. Their participation
might enable enable avatar designers to visualise useful expressive behaviour.

In this research, I set out to discover how users might be involved in the generative
phase of the creation of expressive behaviour by avatars. So the focus of this research is
on generative tools and methods for co-design. Two workshop studies were conducted
systematically to address a single research question as follows:

What methods and tools might be used to enable successful co-design
collaborations between designers and users in creating useful new expressive
behaviours for online avatars?

The overall objectives guiding this research were:

1. toinvestigate the state of the art and current knowledge of avatar design
including the creation of avatar’s expressive behaviour;

2. to investigate the role of expressive behaviour in social interaction;

3. to review previous practical works in the field of participant involvement in

design process;
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4. to establish a co-designing framework for generating expressive behaviour;

5. to conduct practical work for a practical exploration of generative tools and
methods appropriate for avatar designers working with avatar users in the
generative phase of the design development process;

6. to evaluate the validity of the generative tools and methods identified in the
research.

There are three novel parts to this research. Firstly, although avatar designers have
professional techniques and accepted conventions to create avatars’ expressive
behaviour so far, the participation of users in the creation of avatars’ expressive
behaviour is not well explored. This research focuses on the participation of users in the
generative phase of the design process. Secondly, a co-design framework of methods
and tools for avatar designers working with users for creation of expressive behaviour is
developed and evaluated. Thirdly, as part of the tools, the research developed and and
evaluated the use of video-sketching by self-recording as a method for participants
without drawing or animation skills to participate in co-design sessions focused on the

production of animations.

1.6 Definition of Terms

This section provides definitions of key terms used in this thesis. Fuller
explanations are provided in following chapters.

Avatar in this research refers to the human-like images (either 2D or 3D graphics)
used by avatar users to represent them in virtual worlds. These humanoid avatars are
animated so avatar users can show their emotions, status, and attitudes through the
facial expression and body movements of the human-like images.

Virtual worlds in this research refer to the environments in which such avatars

exist depicted in the form of 2D or 3D graphics although virtual worlds can be
(8]



text-based. These environments may be instant message software, web-forums, online
conferences, video games etc. The general feature of these platforms is allowing for
multiple users so that avatar users from different locations can interact with each others.

Bodily expression is expressive behaviour and refers to people’s physical

behaviour used to convey information such as emotions, status, or attitudes in
interpersonal communication. These behaviours include facial expression, eye gaze,
postures, and gestures.

Meaningful bodily expression refers to expressive behaviour with meanings tacitly

agreed by a group of people. The interpretation and performance of expressive
behaviour are highly related to personal knowledge.

Users in this research refer to avatar users participating in workshops. End-users
mean people who use and interact with avatars in online environments.

Generative tools refers to tools used in the generative phase of a co-design process.
The function of generative tools is facilitating exchange of participants’ ideas in the
creation of new material for expressive behaviour by avatars. Typical generative tools
include drawing, role play or mockups. This research resulted in the development and
evaluation of two generative tools, are the video experience note and the video
sketching device.

Interaction Process Analysis (IPA) is a method for analysing communication

processes among small team members, proposed and developed by Bales (1950, 1970).
In this research Bales IPA is used to analyse interactions in co-design workshops to
evaluate the effect of specific generative tools.

Stimulus film clips in this research are the stimulus in the generative phase of the

co-design process. They are selected from popular movies and TV dramas by the
co-design participants who are asked to identify clear examples if expressive behaviour

by actors in interpersonal communication.
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humanoid avatar’s expressive behaviour appropriate for online interaction. The research
is concerned with providing stimulus and ideas for designers through the co-design
process, not with the final design or application of expressive behaviours. The main aim
of the research is to identify and assess generative tools appropriate for a co-design
process to give designers a wider range of insights and creative thinking. I am not
approaching this as an animator but as a design researcher who has discovered this
problem from other research. Therefore, this research is not concerned with techniques
involved in creating or animating realistic avatars.

In this research, participants were taken from a variety of cultural backgrounds,
several nationalities and different professions. However, the focus was on the
effectiveness of tools regardless of the cultural variations of the participants. Besides,
the aim was not to generate data for animators but tools that might be used in a variety
of cultural settings. In practice, participants were able to participate and collaborate in

similar ways regardless of backgrounds.

1.8 Structure of the Thesis

Based on the notion of co-design, this research focuses primarily on the
development and evaluation of generative tools for the creations of expressive
behaviours by avatars in the generative phase of the co-design process. A brief synopsis
of each chapter is provided as follows:

Chapter 2 sets out the contextual background of the research, including avatar
design, social interaction and user involvement in the design process.

Chapter 3 describes the methods used to address the research questions. This
chapter introduces the features of experimental design common to two workshop studies,
as well as the method of small group research used to analyse the group communication

data. It also addresses the combination of qualitative and quantitative methods of
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analysis with particular reference to Bales’ (1950) Interaction Process Analysis (IPA).

Chapter 4 presents the procedure and findings of Workshop Study 1 that was
conducted in Sheffield. In the beginning, it focuses on the identification of co-design
problems occurring in the interaction between participants. Having identified some
problems in the co-design process, the video-experience note and the video-sketching
device as generative tools were tested to facilitate information exchange between
participants. Discussion with participating designers indicated that these tools could be
productive in enabling co-design workshops in the generative phase of designing
avatar’s expressive behaviour.

Chapter 5 presents the procedure and analysis of Workshop Study 2 that was
conducted in Taipei. This practical work focuses on the verification of the
video-experience note and the video-sketching device applied in the co-designing. In
order to evaluate the effectiveness of the generative tools, Bales’ IPA was used to
quantify and analyse the group communication process.

Chapter 6 discusses the overall findings and the implications that can be drawn
from them. In the end, Chapter 7 draws conclusions and gives suggestions for

continuing research. The process flowchart of this research is presented as Figure 3.
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2 Literature Review

2.1 Introduction

This chapter contextualises the research by discussing relevant literature and it is
divided into four main sections. Section 2.2 presents the methods and techniques of
avatar design. Avatar designers share many creative methods with animators so it
focuses on how animators create the appearance and expressive performance of avatars.
Section 2.3 discusses how humans use various channels to communicate non-verbally in
social interaction. The influence of emotion in nonverbal communication is explored,
and the components of nonverbal behaviour (facial expression, eye gaze, gesture and
posture) are discussed. Section 2.4 reviews participatory design and user-centred design
for user involvement in design process. The advantages and disadvantages of both are
weighed up. Also, the technique of mock-ups and generative tools for the investigation
of the user is reviewed. According to these fields of knowledge, the research problem is
contextualised by discussing the need for co-designing expressive behaviour by avatars
with diverse people in section 2.5. In this section, a co-design framework for this

research is also proposed.

2.2 Avatar Design

Virtual worlds are computer-based simulated environments capable of supporting
human-to-human communication. These environments allow online users to interact
with the space and with others via the representation of avatars. Thalman (2001) noted
that avatars have three outstanding functions including “the visual embodiment of the

user, means of interaction with the world, and means of sensing various attributes of the
[14]



%

)"0 #

/
|
|
84
8 B
&' ?A
#
4
% : <:4

G
M S
2 B
/ 7
(&(
&'A= &
S/ 2 S
SG T 1 #
#
#
" &' ?A" 3 |
% 84) C
s
M # $



%

*11

*11

9915

B5

%3 )
1,(&DI1(&1& @I
&'A@

!
)
% B

%

K

)
M
%
%
IL,&AA-)
M #


http://www.ign.com/articles/201Q/01/16/the-reason-i-became-a-gamer-ultima-iv
http://www.gamasutra.com/php-bin/news

M S
%2 2)
#
! 4
| |
|
6 1 ? 1
E F - BA
G H B
B=.
B % 0 %
G (B
B? A 1 *
/ #
X++ # 5
*[ "]
/ v W *
# +'?A
2 [!
?
2 (&& * " &()

?
Ill
-4
(A
G 28H
< 6
'?A
4
% v/ 4 W
IX @= ((( YN
Sz : / /
#
A B*U #B
< < /! &'A. %

P&?7Q

% :

A)"



% B

’II’II&

%

()"

P&AQ

%, ((.)

%

% :



interactions, responsiveness and simply the psychological effect of conversing with a

human.

Embodied Agent Avatar

A A

Digital Representation

Agent Live human being

Figure 9 A representational schematic of avatars and embodied agents (taken from
Bailenson and Blascovich, 2004).

Schell (2008) discussed that projection is the extent to which storytellers compel
the audience to use their powers of empathy and imagination to put themselves into the
experience. He explained that characters created by storytellers are strangers to the
audience in the beginning. When the audience get to know these characters, the
audience begins to care about what happens to these characters. Then the audience
might even mentally put themselves in the place of these characters, bringing them to
the height of projection. When avatars are controlled by users in virtual worlds,
projection appears to be important to connect the relationship between users and avatar

(ibid). As noted by Schell (2008)

“There are times when the player is distinctly apart from the avatar, but
other times when the player s mental state is completely projected into the
avatar, to the point that the player gasps if the avatar is injured or

threatened. This should not be completely surprising — after all, we have

29

the ability to project ourselves into just about anything we control (p.312).

The power of empathy is important to establish projection into an avatar (ibid).
Besides projection, identity seems to be another key to establish the relationship

between avatar and users. Benford et al (1995) pointed out that an avatar’s body image

[19]



might convey identity at four distinct levels of recognition. Firstly, it is perhaps easy to
recognise at a glance that the digital representation is representing a human being as
opposed to some other kind of object. Secondly, it is possible to distinguish between
distinct users in online interaction, even if avatar users don’t know who they are.
Thirdly, avatar users might be able to recognise other avatar users again if they have
learned others’ identities. Finally, users might be able to get to know someone through
an avatar’s body image. When avatar users identify with their avatars, invest time on
them, create relationships, and establish reputation in virtual worlds, the avatars become
very important for them.

Bailenson and Blascovich (2004) stated that photographic realism and behaviour
realism are two facts to enable avatars to resemble human beings. Photographic realism
and behaviour realism are important to projection and identity of avatar users in virtual
worlds. Therefore, the appearance and the expressive behaviour of the avatar will be

discussed in the following subsections.

2.2.2 The Appearance of an Avatar

In terms of appearance of an avatar, Schroeder (1996) indicated that “it is not only
the shape of virtual bodies that matters in the experience of virtual worlds, but also the
level of detail with which they are represented (p.64).” Schroeder (ibid) suggested that
the appearance of an avatar may provide information for others to better understand the
identity of the avatar user. It also may give the opportunity to build a feeling of being
there, a form of presence within a multi-user virtual world (ibid).

In general, the appearance of avatar concerns two dimensions: morphology and
photorealism (Garau, 2003). Avatar morphology in virtual worlds ranges from
humanoid to anthropomorphised animals to abstract shapes. As for photorealism,

avatars can range from cartoonish forms to highly realistic forms. Figure 10 illustrates
[20]
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indicates that more expressive behaviour will be needed if avatars become more
photoreal.

Other researchers indicate that behavioural realism seems to be more important
than photographic realism when considering social interaction in virtual worlds. As

Blascovich (2002) noted,

“we typically build digital IVEs®, including interpersonal ones, using visual
media, we tend to think of realism in terms of photographic realism.
Although important, photographic realism does not equate with

behavioural realism and is, in fact, less important (p.131).”
Swinth and Blascovich (2002) also explained that

“more important than photorealism, and perhaps even anthropomorphism,
is an avatar s behavioural realism. Behavioural realism refers to the extent
to which avatars and other objects in a virtual environment behave like

their counterparts in the physical world (p.329).”

From this point, behavioural realism appears to be the higher priority for
communication purposes. Avatar designers seem to deal with avatars’ behavioural
realism carefully.

Isbister (2006) reported an interview with Ryoichi Hasegawa and Roppyaku
Tsurumi of Sony Computer Entertainment Japan. Ryoichi Hasegawa described how
Disney animators’ techniques influence Japanese game designers for the creation of

game characters’ behaviours in 1990s. As he said

“Long ago, there was a game for the Sega Genesis called Aladdin (1993).
From what I know, that was the first time that an American production
company used a Disney animator to develop a game. Before then, when we
animated a 2D character swinging a sword, we were drawing several pages
of the animated motion of the arm at equal intervals throughout the whole
movement.

But with Aladdin, they used the same devices as Disney animation to make
the arm movements look good, so they shortened the animated sections
when an arm starts to move, and lengthened them for when an arm is
extended. This is the same technique as those used to make real animated

* IVEs is the abbreviation for immersive virtual environments.

[23]



cartoons in the studio. This was shocking for a lot of the Sega creators. At
the time, I was in charge of localizing Aladdin, and a lot of designers from
the arcade-game machine development team were coming to study these
animation patterns.

That was a time when 3D CG was being used for arcade games, and 3D
fighting-games projects like Virtual Fighter (1993) were being developed.”

Avatar designers have creative methods to address the issue of behavioural realism
in virtual worlds. Ryoichi Hasegawa’s interview indicates that avatar designers’ creative
methods for addressing the issue of behavioural realism in virtual worlds seem to be
mainly drawn from animators’ techniques. Therefore, animators’ techniques for the

creation of human movements will be discussed in the following subsection.
2.2.4 Animators’ Techniques for Realistic Movements

Walt Disney said “Animation can explain whatever the mind of man can conceive
(Thomas and Johnston, 1984; p.13).” Because.animators create the characters’ performance in
the animation, Thomas and Johnston (ibid) stated that “Basically, the animator is the
actor in animated films (p.18).” Although the animator could be viewed as an actor in this
way, the two roles are visibly distinct in their practices. Hooks (2003) explained the
distinction between animators and actors as below: «... When creating a character, an
actor tends to work from the inside out; animators, by contrast, tend to work from the
outside in (p.45).”

The actor is taught characters’ emotion and body movement that are appropriate to
the moment. Then the actor has to consider how to show internal feelings through
movement. However, the animator has to consider how to display external evidence that
indicate characters’ emotion and status to the audience. Thomas and Johnston (1984)
also pointed out that the actor and the animator are standing on two different situations
to deal with characters’ performance: 1. the actor can interrelate with other actors to

project the characters’ unique energy simply because they are real people; 2. the
[24]



animator directs all the characters and their interactions. From this point of view, the

challenge of the animator seems to be more complex than the actor.
2.2.4.1 Basic Principle of Animation

The animator and the actor’s considerations of a character’s performance are
different. Most professional animators use a simple set of standard techniques to present
characters’ expressive behaviour. Thomas and Johnston, two senior Disney animators,

writing about the methods developed in the Disney studios, stated

“The animators continued to search for better methods of relating drawings
to each other and found a few ways that seemed to produce a predictable
result. They could not expect success every time, but these special
techniques of drawing a character in motion did offer some security. As
each of these processes acquired a name, it was analysed and perfected and
talked about, and when new artists joined the staff they were taught these
practices as if they were the rules of the trade (1984, p.47).”

Thomas and Johnston (1984, pp.47-69) outlined what they called the “twelve basic
principles of animation”. Nearly every book on animation mentions these basic
principles.

1.  Squash and Stretch are used to give the illusion of weight and flexibility
to a character’s movement. Thomas and Johnston took a bouncing ball as
an example (Figure 12): 1. the ball is squashed when it hits the ground; 2.

the ball is stretched is falling and rebounding in the air.

3 0
Y

Figure 12 The illusion of the ‘Squash and Stretch’ (taken from Thomas and Johnston,
1984: p. 51)
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Anticipation is achieved by preceding each main action with a specific
movement that prepares for the audience understanding what is happening.
Before running, for example, a man shifts backward and sinks his weight

onto the back foot (Figure 13).

Figure 13 The illusion of the ‘Anticipation’: Donald Duck draws back with raised leg in

anticipation of running (taken from Thomas and Johnston, 1984: p. 52)

3.

Staging refers to communicating the character’s attitude, mood, idea or
action clearly. Animators have to concern how characters relate to each
other, how a character moves, when actions happen in relation to other
events, and how the scene is viewed clearly. These can help animators
telling the story.

Straight Ahead Action and Pose to Pose are two different approaches to
animation (Figure 14). Straight ahead action is starts at the first drawing
and works frame by frame to the end of a scene. Pose to pose is more

planned out and starting with few key frames then filling in the intervals.

Straight-ahead Animation
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Figure 14 The illustration of ‘Straight Ahead Action and Pose to Pose’ (taken from
Webster, 2005: p.25)
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5. Follow Through and Overlapping Action deal with the character’s
movements more realistic when the character stops main body and other

parts continue to move (shown as Figure 15).

Figure 15 The illustration of ‘Follow Through and Overlapping Action’: the feather and
other parts give a feeling of weight and living form (taken from Thomas and Johnston,
1984: p. 59)

6. Slow In and Slow Out are used to soften the action because both of them

change the speed of an object when it is moving (Figure 16).
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Figure 16 The illustration of ‘Slow In and Slow Out’: The movement of the ball form

e

number 1 to number 6 is ‘slow in’; the movement from number 6 to number 11 is ‘slow
out’ (taken from Webster, 2005: p.31)
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7.  Arecs refer to the visual path of movement showing an arc (shown as
Figure 17 ). Animators need to concern action in the arc path because “the

movements of most living creatures will follow a slightly circular path (ibid,

p.62).”

Figure 17 The illustration of the ‘Arcs’: the action of a hand gesture with a pointing
finger follows a circular path (taken from Thomas and Johnston, 1984: p. 62)

8. Secondary Action is used to support and enrich the main action so a scene
is given more life. In addition, the character’s emotion and status is

actually emphasized because of secondary action (shown as Figure 18).
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Figure 18 The illustration of the ‘Secondary Action’: One dwarf shows he is flustered
through his actions. The primary action is the body jumping up and down, but his

confusion is shown by having his arms follows a different pattern from his body (taken
from Thomas and Johnston, 1984: p. 63)

9. Timing refers to the place in which actions occur. Animators use the
number of drawings or frames for a given action to present the speed of the

action.
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10. Exaggeration is used to dramatize a character’s motion through the

extreme of natural movement (Figure 19).
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Figure 19 The illustration of ‘Exaggeration’: Donald Duck is hit in the face with a scoop
of ice cream (taken from Thomas and Johnston, 1984: p. 64)

11. Solid Drawing refers to the consideration of forms in three-dimensional
space. Animators need to understand the basics of three-dimensional shape,
weight and balance. A character’s shape, weight and balance is always
changed when it moves in space.

12. Appeal is used to capture and involve the audience’s interest in characters.
Appeal in a character of animation corresponds to charisma in an actor. In
animation, a character’s appeal can be presented through its design,
drawing or personality so the audience can understand and enjoy watching.

The above twelve principles support an illusion of characters adhering to the basic
laws of physics on the screen. On the other hand, they are used to address more abstract
issues such as emotional timing and characters’ appeal. Although the basic principles
are applied to traditional hand-drawn animation originally, they still are essential

guidelines for today’s prevalent computer animation (Liverman, 2004).

2.2.4.2 How Animators Address Expressive Behaviour

Walt Disney said “In our animation we must show not only the actions or reactions
of a character, but we must picture also with the action...the feeling of those characters
(Thomas and Johnston, 1984; p.473).” The animator is concerned about how to convey

the character’s feeling to his audience through expressive body movement based on the

[29]



story (ibid). In this respect, the animator might be thought of as a kind of actor, sharing
the actor’s interest in conveying feeling through performance.

For aiding the animator to understand acting, Ed Hook’s book ACTING FOR
ANIMATORS (2003; pp1-10) provides seven “essential concepts™:

e Thinking tends to lead to conclusions; emotion tends to lead to action.

e Acting is reacting. Acting is doing.

e The character needs to have an objective.

o The character should play an action until something happens to make him
play a different action.

e All action begins with movement.

o Empathy is the magic key. Audience empathize with emotion.

e A scene is a negotiation.

The animator and the actor should create empathy with the audience so the
character is real in the audience’s mind. Each of them has a comparable knowledge of
acting, Thomas and Johnston (1984) pointed out that the animator has three special and
noticeable issues in acting: 1. understanding the character’s reaction in a particular
condition; 2. skilful drawing to capture that understanding; 3. retaining the ‘fleeting,
delicate thought’ of the moment over the several days it may take to animate the scene.
Thomas and Johnston (ibid) stated that when the actor feels right in their emotion and
action, they perform it within the moment. The animator needs to stop the time to
capture subtle expressive movement, dissects it, recreate it, sketch it on the paper and
discuss it in a group discussion (ibid).

As discussed in 2.2.3, Ryoichi Hasegawa of Sony Computer Entertainment Japan
indicated that game designers use animators’ techniques for the creation of characters’
behaviour. In the aspect of creating characters’ realistic movements, the avatar designer

appears to share the same techniques with the animator. Avatars’ realistic movements in
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virtual worlds could be suppbrted by animators’ techniques. However, animators and
avatar designers have different purposes to create realistic movements. The animator
aims to tell a particular story but the avatar designer aims to support users to address

unpredictable online interaction.
2.2.5 Section Summary

Photographic realism and behaviour realism seem to enable humanoid avatars to
resemble human beings. However, behaviour realism appears to be more important than
photographic realism when considering online interaction. Social behaviours in thé
virtual environments seem to mirror those in the physical environment. To create
expressive behaviour by avatars, researchers such as Salem and Earle (2000),
Guye-Vuilleme et al (1999), and Gillies et al (2004) suggested that avatar designers
should focus on the field of nonverbal communication. Salem and Earle (2000)

discussed that

“With a human-like avatar, it is possible to exploit some of the non-verbal
communication (NVCs) capabilities, facial expressions, hand gestures and,
body postures. At the same time these NVCs will be perceived and easily
understood by the other participants in the CVE ® (pp.94-95).”

The real world communication involves other nonverbal channels of
communication such as face expression, eye gaze, duration of glances and facial
expressions, postures and gestures. These nonverbal channels play an important part in
social interaction and could be applied in online interaction. Therefore, nonverbal cues

in face-to-face communication and relevant theory will be discussed below.

> CVE is the abbreviation of Collaborative Virtual Environment.
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2.3 Face-to-Face Communication in Social Interaction

Expressive behaviour in face-to-face communication serves two important
functions in social interaction: the communication of emotion and conversation
management. As Picard (1997) stated, “emotions not only contribute to a richer quality
of interaction, but they directly impact a person s ability to interact in an intelligent way
(p.2).” The communication of emotion is integral to the regulation of communication
and interaction. Garau (2003) explained that conversation management concerns the use
of body movements to ensure the smooth flow of social interaction. Body movements
such as facial expression, gesture and posture give structure and rhythm to the

conversation. They are essential to maintaining a sense of mutual understanding (ibid).

2.3.1 Emotion

Emotions are our natural instincts and every factor in our life may arouse these
natural instincts. As Lupton (1998) discussed “...emotions are phenomena that are
shaped, experience and interpreted through social and culture processes (p.2).”
Emotions, which include emotional mental states and emotional bodily processes, arise
from highly negative or positive appraisals (O’Shaughnessy and O’Shaughnessy, 2003:
p21). Our daily life has been weightily influenced by emotions and they are reflected in
physiology, expression and behaviour.

Emotions are an important part of social communication and play a significant role
in interpersonal interaction. From Plutchik’s perspective, emotions have two main
functions: the first function is to provide information about intentions or probable
behaviour to others and the second function is to increase the opportunity of survival

when individuals faced  with emergencies (Strongman, 2003). Ekman (1999) also
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primary bipolar emotions as follows: 1. joy and sadness; 2.anger and fear; 3. trust and
disgust; 4.suprise and anticipation. Then he developed his circumplex model to link the
idea of an emotion circle and a colour wheel. The circumplex model shows that the
primary emotions can be expressed at different intensities and mix with another to form
different emotions.

Another classification approach is Millenson’s (1967) three-dimensional model of
emotional intensity. Millenson abstracted anxiety, elation and anger as three basic
emotions that can be regarded as vectors to form a three—axis system. Applied and
removed stimulus with different facets of emotional experience is associated in this
system. As shown as Figure 21, S+ represents an applied positive stimulus, $+
represents a removed positive stimulus, S- represents an applied negative stimulus, and
$- represents a removed negative stimulus. Millenson placed an emotional archetype
along each axis: the x-axis with anger, the y-axis with anxiety, and the z-axis with
elation. He acknowledged that these three emotions cannot account for the sum total of
emotional experience. Therefore, he compensated for this in two approaches: 1. some
emotions are indistinguishable from each other only in terms of their intensity; 2.
anxiety, elation and anger are basic emotions and other emotions are simply compounds

of these.
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Figure 21 Millenson’s three-dimensional model of emotional intensity (taken from
Strongman, 1995)

Plutchik’s three-dimensional model of emotion and Millenson’s three-dimensional
model of emotional intensity are dissimilar but both of them pointed out other emotions
are derived from primary emotions. Many researchers also proposed their perspectives
on the classification of basic emotions based on their research. For example, Ekman and
Friesen (1978) considered that individuals’ face can present six basic affects: happiness,
sadness, fear, anger, surprise, and disgust by observing the photographs of facial
expressions. Table 1 shows the selection of lists of basic emotions from these
researchers’ studies. Ortony and Turner (1990) concluded that anger, happiness, sadness,
fear and disgust are basic emotions because these emotions are most commonly adopted

in the study of psychology.

Table 1 The selection of lists of basic emotions

Researchers Basic Emotions
Millenson (1967) Anxiety, Elation and Anger
Izard (1977) Anger, Contempt, Disgust, Distress, Fear, Guilt,

Interest, Joy, Shame, and Surprise
Ekman & Friesen (1978)  Happiness, Sadness, Fear, Anger, Surprise, and Disgust
Plutchik (1980) Joy, Anger, Anticipation, Disgust, Sorrow, Fear,
Surprise, and Acceptance
Panksepp (1982) Expectancy, Fear, Rage, and Panic
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Tomkins (1984) Anger, Interest, Contempt, Disgust, Distress, Fear, Joy,
Shame, and Surprise
Shaver et al. (1987) Love, Surprise, Joy, Sadness, Fear, and Anger

Emotional responses are an important part of social communication and play a
significant role in interpersonal interaction. O’Shaughnessy and O’ Shaughnessy (2003)
described that the appraisal of emotive stimuli causes emotional responses which
include cognitive effects, arousal of feelings, behavioural expressions/displays, and
affect-driven individuals’ action. These emotional responses are influenced by
individual characteristics (e.g. personality, perceptions, attitudes and needs),
environment (e.g. culture, subculture and family), and genetics (Chaudhuri, 2006).
Emotional responses could be regarded as the form of emotional expressions. Emotion
and expressive behaviour seem to be connected closely so avatar designers may need to
look into the field of emotion when creating expressive behaviour by avatars.

As discussed above, psychologists and researchers proposed diverse classifications
of basic emotions, e.g. Ekman & Friesen (1978), Plutchik (1980), and Shaver et al
(1987). These emotion classifications may usefully aid people to interpret and classify
the meaning of expressive behaviour. In this research, participants were asked to
observe, analyse and interpret actors’ expressive behaviour in the film clips. These
psychologists and researchers’ emotion classifications were used in the pilot study of
this research (3.3.2). However, these classifications of basic emotions seemed to limit
participants to describe their feelings and interpret actors’ acting. For this reason, this
research did not use these psychologists or researchers’ basic emotion classifications in

the two workshop studies (Chapter 4 & 5).

2.3.2 Nonverbal Behaviour

Compared with verbal communication, nonverbal communication (NVC) appears

to be more spontaneous and harder to fake (Knapp and Hall, 2010). Its signals usually
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complement verbal communication because it can elaborate and support the verbal
aspects of message. Sometimes, nonverbal signals may signify emotions, attitudes or
experiences that are difficult to express through a verbal approach (Argyle, 1990). The
common channels of NVC includes facial expression, gaze, gestures, posture, bodily
contact, vocal behaviour, clothes, and other aspects of appearance. However, some
apparently ‘nonverbal’ communication has a linguistic form. The sign languages of deaf
people, for example, are made up from hand movements but these gestures have a
linguistic structure (Knapp and Hall, 2010). Thus, NVC is defined as the process of
communication by means of sending and receiving messages without linguistic form.
The field of NVC is extremely complicated because of meaningfulness. Argyle

(1990) described that the basic paradigm of NVC includes encoding and decoding of
nonverbal signals (see Figure 22). A nonverbal signal of a sender’s state is encoded then
this signal may be decoded by a receiver. Then, there are some possibilities (ibid):

1. The sender and the receiver communicate with a shared code.

2. The receiver incorrectly decodes the signal because the poor ability of the

sender or the receiver, or both.
3. The sender delivers a deceptive message.
4. The sender does not intend to communicate at all but his behaviour
contains information that could be decoded by the receiver.
5. The sender does not intend to communicate and the receiver decodes

erroneously because of the incorrect beliefs about the meaning of NVC.

State of NV State of

—=> —>

signal sender
Encodes Decodes

sender

Figure 22 The paradigm of NVC (taken from Argyle, 1990)

Between encoding and decoding, there are a great many issues that we could

explore. In encoding studies, researchers aim to find out how emotions, attitudes to
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other people, or other states are encoded into nonverbal signals (ibid). The purpose of
decoding studies is to study how subjects perceive, interpret, or react to nonverbal
signals (ibid). Basically, the contribution of this encoding-decoding paradigm is aiding
investigators to distinguish between focus on encoding and on decoding.

The role of encoder and decoder are always shifting in interpersonal interaction
because of alternate sending and receiving. We have varying degrees of awareness and
control in this process of communication (Knapp and Hall, 2010). We might carefully
encode our nonverbal behaviour and we are very much aware of what we are doing. On
the other hand, we may respond more automatically with little conscious or unconscious,
especially when rapid response is important. According to the intention of nonverbal
behaviour, Ekman and Friesen (1969) provided two general categories for behavioural
messages that are the ‘informative act’ and the ‘communicative act’®. These two
categories on the part of both encoder and decoder may be misinterpreted because of
role and context.

A simple paradigm that is provided by Mackay (1972) explains why we construe or
misconstrue nonverbal behaviours in interpersonal communication (see Figure 23). The
encoder expresses goal-directed and non-goal-directed signals but the decoder may
confuse these categories (Figure 23).

goal-directed (g-d) interpreted as g-d

Nonverbal signals
non-goal-directed not interpreted as g-d

Figure 23 The goal-directed and non-goal-directed paradigm (taken from Mackay, 1972)

On the whole, people can show emotional expressions, attitudes, and status in the

various nonverbal behaviours that are manifested by the body. Knapp and Hall (2010)

6 According to Ekman and Friesen, in the ‘informative act’, the encoder may be aware or unaware his
behaviour to inform unintentionally signals to the decoder. However, the encoder attempts intentionally to
send a specific message through the ‘communicative act’.
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pointed out that body movement and position include gestures, posture, touch behaviour,
facial expression, eye behaviour and vocal behaviour. Each of these body movements
functions in a distinctive approach (Argyle, 1990) and some researchers have focused

on specific movements - e.g. work on facial expressions by Ekman and Friesen (1978)
or investigation in gesture and posture by Lamb and Watson (1979), Pease (1984), and
Kendon (2004).

Although these specific movements are subtle, they are essential competences in
holistic activity. In order to make animation convincing, Disney animators found that it
is necessary to consider the overall pattern of facial and bodily movement rather than
individual features (Thomas and Johnston, 1984). Therefore, avatar designers should
look into how these competences in a synergy address the issue of interpersonal
communication when creating expressive behaviour in the virtual world.

As discussed above, Argyle’s encoding-decoding paradigm describes how people
encode and decode nonverbal behaviour in face-to-face communication. This paradigm
appears to indicate how avatar designers transform people’s expressive behaviour into
an avatar’s expressive behaviour. Avatar designers are supposed to encode the avatar’s
expressive behaviour for viewers to decode. To encode the behaviour by avatars,
designers may observer and interpret expressive behaviour in the physical world then
create expressive behaviour by avatars in the virtual world.

Avatar designers might observe expressive behaviour in the physical world and
interpret the meaning by themselves. Because expressive behaviour presented in
interpersonal communication may vary from person to person and context to context,
the interpretation of expressive behaviour given by individual designers appears to be
limited and insufficient. As shown as Figure 23, designers may construe or misconstrue
nonverbal behaviours in interpersonal communication. In response to this problem, a

wider range of people, representing the range of users, might be involved in the design
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process of expressive behaviour by avatars. Avatar designers may then have the
opportunity to consider different interpretations and perspectives on expressive
behaviour in the physical world. Therefore, methods and techniques for user

involvement in the design process will be discussed in 2.4.

2.3.2.1 Facial Expression

In social interaction, facial expressions are an efficient carrier of emotions. As
Russell and Férnandez-Dols (1997) stated, production and recognition of facial
expressions is considered as an effective signalling system between humans. The
intensity of positive emotions and negative emotions in experience and in facial
expression express more clearly than in tone of voice (Argyle, 1990). Facial expressions
reflect interpersonal attitude and provide feedback on others’ comments. Therefore,
facial expression is considered as the primary source of information after human speech.

Darwin (1872) was the first person to propose that facial expressions of emotion
are universal and inherited. He suggested that emotions and their expressions are
biologically innate and evolutionarily adaptive. However, later researchers such as
Klineberg (1938, 1940) and LaBarre (1947) recognized that facial expressions varied
between cultures.

More recently, the greatest amount of emotional research has been devoted to
facial movement and expressions. Researchers attempted to objectively describe and
quantify all visually different units of facial action seen in adults. They also argued that
facial expressions are universal and inherited. For example, Friesen’s (1972) study
documented that the same facial expressions of emotion were produced spontaneously
by subjects who were from different cultures when watching emotion-eliciting films.
Ekman & Oster (1979) stated that newborn infants have the same facial musculature as

adult humans have and it is fully functional at birth. Congenitally blind subjects’ facial
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expressions are the same as sighted subjects when emotions are spontaneously aroused
(Cole et al, 1989; Galati et al, 2001). Matsumoto et al (2008) reviewed these studies and
noted that over 75 studies demonstrated that these very same facial expressions are
produced when emotions are elicited spontaneously.

In the study of facial expression, there is a noticeable system — the Facial Action
Coding System (FACS) to analyse and categorise facial expressions. FACS is developed
by Ekman and Friesen (1975, 1978) to describe the visible muscle activity in the face
comprehensively. According to Ekman and Friesen’s definition, Action Units (AUs) are
a contraction or relaxation of one or more muscles. A facial expression can be
considered as a high level description of facial motion and decomposed into the specific
action units. FACS is based on highly detailed anatomical studies of human faces and
results. Therefore, the system is a common standard to systematically categorise the
physical expression of emotions in the face and applied to the field of social psychology
and computer animation (e.g. Argyle, 1994; Bartlett, 1998; Terzopoulous and Waters,
1993; Fabri and Moore, 2002, 2004, 2005).

An avatar’s head and shoulder may fill the screen when an avatar user engages in
one to one conversation with another person. In this situation, the face is the important
medium for the online interaction. The avatar user may connect emotionally to the
avatar’s face and avatar designers have the opportunity to provide users with a wide
range of expressive behaviour that might reflect both generic expressions used by most

people and local cultural variations.

2.3.2.2 Eye Gaze

The simulation of eye gaze seems to be the key to create realistic avatars in online
conversation. As Gillies et al (2004) discussed that eye gaze is fundamental in showing

interest levels between characters and as means of anticipating events so it is important
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to an animated character’s realism and believability. Indeed, eye gaze is an informative
behaviour in face-to-face communication. After reviewing the research of Kendon
(1967) and Argyle and Cook (1976), Garau (2003) pointed out that eye gaze in
face-to-face conversation serves communicative functions as follows: regulating
conversation flow, providing feedback, communicating emotional information,
communicating the nature of interpersonal relationships, and avoiding distractio_n by
restricting visual input.

Although eye gaze involves facial features, it is different to the facial expression.
The perception of eye gaze direction depends on “the the position of the irises within the
looker s eyes™ and “the orientation of the looker s head” (Todorovié, 2006). Before
showing behaviours such as speaking or moving toward, a person will look to another.

The making and breaking of mutual gaze regulates the beginning and ending of
social encounters (Argyle, 1990). Eye gaze is an important precursor to interpersonal
interaction. In conversation, eye gaze allows a speaker to monitor others for attention
and understanding. A listener usually spends a large proportion of time looking at the
speaker to signal interest and attention. However, a lack of eye gaze towards the speaker
is an obvious message of the lack of interest of the listener towards the speaker. Kendon
(1967) stated that a speaker makes longer eye contact towards the end of his turn and
selects the next speaker by ensuring that a mutual gaze is established with that person. It
shows that eye gaze regulates turn taking in conversation.

Eye gaze seems to serve the same communicative functions in virtual worlds. For
example, the avatar’s eye gaze could be used to show the avatar user where to focus.
Also, the avatar’s eye gaze could indicate the avatar user’s attitude. Avatar designers
may design faces with very ‘readable’ eyes, for example high contrast between pupils

and whites of eyes so avatars’ gaze direction would be easy to determine.
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2.3.2.3 Gestures and Posture

The face plays the complex role in face-to-face communication because of facial
expressions and eye gaze. In addition to the face, the body can be considered as another
communicative carrier for conveying information about emotion. For example, De Silva
and Bianchi-Berthouze (2004) demonstrated that most participants could recognize the
affective message displayed by actors without a defined context and facial expressions.
Ekman and Friesen (1969) suggested that body movements (‘acts’) convey additional
information about the intensity of an emotion while the face communicates information
about the nature of an emotion.

We often rely on the face to express and understand emotions in conversation.
However, the judgement of facial expression appears influenced by affective body
movement when face and body display conflicting emotional information to individuals
(Meeren et al, 2005). The reason may be that awareness and control of facial expression
is keener than for bodily behaviours. Bodily behaviour contain gestures and posture:
gestures refer to the movement of the body and posture refers to the position of the
body.

Face-to-face conversations are usually accompanied by gesture. Thompson and
Massaro (1986) indicated that listeners rely on gestural cues when speech is ambiguous
or in a speech situation with some noise. Salem and Earle (2000) stated that gestures are
“the most comprehensive NVC skill (p.96).” According to communicative functions,
gestures can be classified as follows: 1. Symbolic gestures; 2. Metaphorical gestures; 3.
Pointing gestures (ibid). Symbolic gestures are used consciously and intentionally
because they encode meaning in conventionalized movements of the hands to substitute
with a word or phrase, for example ‘thumb-up’ and ‘thumb-down’. Metaphorical

gestures are visual representation of abstract ideas. They provide salient and additional
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information to explain the aspect of the conceptualization. Pointing gestures are a
common and intuitive approach to get a person’s attention to a direction of a certain
object.

People change their posture depending on the situation so posture is
situation-relative (Fast, 1970). Posture is also relevant to longer-term aspects of
conversation rather than to micro-momentary feedback (Garau, 2003). Scheflen (1973)
reported that posture shifts and other body movements seem to mark the points of
change between one major unit of communicative activity and another. In addition,
there is a connection between postures and certain attitudes (Bull, 1983). In a
conversation, for example, a person shows his positive sentiment with a forward lean.
However, he shows boredom with a backward lean, lowering of the head or leaning the
head on one’s hand, outstretched legs, and turning the head away (ibid).

As discussed above, avatars’ gestures and postures may have their functions in the
virtual world: 1. postures could be used to express the general state of the avatar; 2.
gestures seem to be more closely integrated with the flow of conversation between
avatars. Gestures and postures could be useful to convey additional information about
the intensity of an emotion when avatars have the conversational distance. Because
posture refers to the position of the body, gesture animations could be generated using

the same body animation system as postures.

2.3.3 Section Summary

Nonverbal behaviour appears to be indispensable to face-to-face communication.
Avatars’ ability to convey such nonverbal cues seems to affect how they are perceived
as well as their contribution to online interaction. Argyle’s encoding-decoding paradigm
(Figure 22) provides a framework of avatar designers transform people’s expressive

behaviour into an avatar’s expressive behaviour. Avatar designers may decode examples
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of expressive behaviour in the physical world to gain the understanding needed to
encode useful expressive behaviour in avatar behaviours which are then further encoded
by avatar users in actions to be decoded by other users. Because expression may vary
from person to person and context to context, interpreting by individual designers mayA
not be sufficient. This research suggests that avatar designers could work with suitable
people for the creatioﬁ of expressive behaviour by avatars. The following section will

discuss methods and techniques for user involvement in the design process.

2.4 User Involvement in the Design Process

Since the early 1970’s manufacturing companies have increasingly focused on user
involvement in the design process to look deeply into the needs of users. From the
1970s to today, many design methods have been developed and applied in design
research to investigate users’ needs and perspectives. Participatory design and
user-centred design are two significant approaches to this (Sanders and Stappers, 2008).

In this section, I will discuss both user-centred and participatory design but my
work in .this thesis has focused on developing and evaluating methods for participatory

design.
2.4.1 Participatory Design

The term participatory design was initiated in Scandinavia in the 1970s and
initially named cooperative design. In early Scandinavian projects, researchers
collaborated with trade unions to embody the existing skills of workers in the design
and use of computer-based systems. The Norwegian Iron and Metal Workers Union’s
NJIMEF project was the first project to move from traditional research to working with

users, and changing the role of local unions in research (Ehn and Kyng, 1987). In these
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projects, these users had no experience in system design so researchers employed a
range of methods in practical work. For example, Ehn and Kyng (1991) used mock-ups
with language games to develop and refine workers’ needs in the UTOPIA project.

Participatory design is an approach to involve the user as the co-designer in the
design process in order to ensure products or systems designed meeting users’ needs.
Spinuzzi (2005) provided the explanation of participatory design: “...the approach is
Jjust as much about design — producing artifacts, systems, work organizations, and
practical or tacit knowledge — as it is about research (p.164).” The main feature of
participatory design is co-research and co-design in the design process. Hence I use the
term ‘Inquiring Methods for Designers’ in the title of this thesis.

Schuler (2008) stated that

“participatory design is an integration of three interdisciplinary concerns
that span research and practice: the politics of design, the nature of

participation; and method, tools and techniques for participation (p.211).”

This approach attempts to inspect the invisible and tacit aspects of human activity
that can be produced through designed artefacts, work arrangements or work
environments. Various research methods including ethnographic observations and
interviews together with creative workshops may be used to iteratively construct the
emerging design. In the design process, designers and researchers attempt to empower
users in making their own decisions. On the other hand, designers and researchers are
developing and refining their understanding of the activity with users. In participatory
design, designers and researchers have to come to conclusions in conjunction with users
(Spinuzzi, 2005).

Because users involved in the design process are considered as co-designers,
Sanders and Stappers (2008) pointed out that the participatory design approach is a
‘user as partner’ approach. As shown as Figure 24, the designer, the researcher and the

user are emerging in the designing process through participatory design. In fact, the
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designer and the researcher may be the same person (ibid). These people are giving the
position of expert of his/her experience to share their knowledge in the design group
(ibid). The participatory designer and researcher respect the expertise of the user in
co-designing. Therefore, participatory design appears to be more about designing with

people (Sanders, 2006).

tools

Figure 24 Designers, researchers and users are merging in the design process through
participatory design (adopted from Sanders and Stappers, 2008)

As discussed above, participatory design involves users as co-designers in the
design process. Therefore, this approach has its advantages and disadvantages to the
design team. The advantages include:

e  Users bring important knowledge of their context in designing so the
design team potentially obtain more accurate information to inform their
work.

e  The design process is democratic decision making and users have more
opportunity to influence the design decision.

e  Designers could obtain users’ immediate feedback on design ideas.

e  There is potential to generate more or better ideas than designers alone.

e  This approach gives every participant a sense of participation in the design
process.

The disadvantages include:

e  The design process takes a long time.

e  The democratic decision making may force designers to compromise

design.
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e  Users may be able to come up with problems but not solutions.
e  The design process may exacerbate personality conflicts between designers

and users.

2.4.1.1 Co-Design

This research focuses on a specific aspect of Partisipatory Design — Co-Design.

As Sanders and Stappers (2008) stated “...in the area of participatory design, the
notions of co-creation and co-design have been growing (p.6).” In the collaborative and
cooperative sense, co-design may refer to the collective creativity of collaborating
designers and other professionals as well as collaborating designers and users: “the
creativity of designers and people not trained in design working together in the design
development process (ibid: p.6).”

Co-design is a collaboration between designers and other stakeholders. In this
research, the co-design stakeholders are users of avatars and online environments. In

professional practice a wider range of stakeholders may be involved.

2.4.2 User-centred Design

The term user-centred design originated in the area of human-computer interaction
at the University of California San Diego in the 1980s (Norman and Draper, 1986). In
the book THE PSYCHOLOGY OF EVERYDAY THINGS (Norman, 1988), Norman uses
the term user-centred design to explain that things should be designed with the need and
the interests of the user. Besides, he emphasizes on the usability of design — making
products that are easy to use and understand. He detailed that design should (ibid, 1988:
p-188):

1. Make it easy to determine what actions are possible at any moment.

[48]



2. Make things visible, including the conceptual model of the system, the
alternative actions, and the results of actions.

3. Make it easy to evaluate the current state of the system.

4.  Follow natural mappings between intentions and the required actions;
between actions and the resulting effect; and between the information that
is visible and the interpretation of the system state.

The user is placed at the centre of the design process. The designer is to facilitate
the task for the user and to ensure that the user use the product as intended with a
minimum effort to learn how to use it (ibid).

User-centred design is a design approach in which the user influences how to shape
the design in the design process. The designer in this process designs products and
services for a specific purpose in terms of operations and the tasks that users request
(Rubin, 1994). This approach aims to increase the use, success and performance of the
designed product in order to meet the satisfaction of the users. Designers (often working
with researchers) are required to not only analyse and design in the view of users but
also test and evaluate the validity the prototypes with actual users in different design
phases. Therefore, the design team requires a lot of experts from different disciplines,
particularly psychologists, sociologists and anthropologists whose job it is to understand
users’ needs (Abras et al, 2004).

User-centred design places the users at the centre of the design process, Sanders
and Stappers (2008) pointed out that the user-centred design approach is a ‘user as
subject’ approach. Figure 25 presents the role of user, researcher and designer in the
classic user-centred design approach. The user is the object of study in the design
process. The role of researcher brings knowledge from theories in the design process.
More knowledge is developed by the researcher through observing and interviewing the

user. The designer obtains the knowledge in the form of a report and “adds an

[49]



understanding of technology and the creative thinking needed to generate ideas,
concepts, etc (ibid, p.12).” User-centred design approach seems to be more about

designing for people (Sanders, 2006)

Q;]W-‘va

By

,¢
insights ﬁ-:L

Figure 25 The role of users, researchers and designers are in the classic user-centred

design approach (adopted from Sanders and Stappers, 2008)

In user-centred design, there are several advantages and disadvantages to the
design team. The advantages may include:
o  The development of products focuses on the usability so products are more
efficient, effective, and safe.
o It helps designers manage users’ expectations and levels of satisfaction
with the product.
e  Users develop a sense of ownership for the final product so products
require less redesign and integrate into the environment more quickly.
e  More creative design solutions to problems could be generated through the
collaborative process.
On the other hand, the advantages may include:
e  The design process takes more time to gather data from and about users.
e  The design team requires resources including financial and human.
e  Expert members in the design team must learn to communicate effectively
and to respect each other’s contributions and expertise in the design
process.

e  Some types of data may be difficult to translate into design.
[50]
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opposing mindsets are evident in the practice of design research: expert mindset and
participatory mindset. Participatory design and user-centred design are two larger zones
in this map.

In user-centred design, designers and researchers see users as subjects because they
place the users at the centre of the design process. Designers and researchers use
research-led approaches with an ‘expert’ mindset to collect, analyse, and interpret data
from users. Also, they test and evaluate concepts and prototypes with users. Users have
limited power because they are not given decision power and only consulted in the
design process. In participatory design, users are seen as true experts in domains of
experience such as living, learning, and working. Designers and researchers use
research-led and design-lead approaches with a participatory mindset to value the users
as co-creators in the design process. Users are empowered in making their own
decisions so the design decision can be influenced by users.

As discussed in 2.2.3 and 2.3, avatar designers are suggested to focus on the field
of NVC for the creation 6f expressive behaviours by avatars because socialising in
virtual worlds is indeed affected by nonverbal cues. In 2.3.2, the paradigm of NVC
(Figure 22) proposed by Argyle (1990) indicates that this paradigm consists of encoding
and decoding of nonverbal signals. Avatar designers have the ability to encode
nonverbal signals for their creations. However, encoding by individual designers
appears to be insufficient because emotional expression may vary from person to person
and context to context. According to Mackay’s goal-directed and non-goal-directed
paradigm (Figure 23), designers may construe or misconstrue nonverbal behaviours in
interpersonal communication. Suitable people who have insight into nonverbal
communication and share their insights with willingness could be seem as participants
and involved in the design process.

To encode nonverbal signals for interpersonal communication is highly related to
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personal knowledge and experience. Avatar users may have different interpretations of
the same expressive behaviour. They also may encode different nonverbal signals for
the same expression of emotions, attitudes, or status.

On the other hand, these users might be empowered to propose and create
expressive behaviours and thus enable avatar designers to recognize more potential
expressive behaviours. These proposed expressive behaviours may have potential to be
applied in virtual worlds if a suitable method could be found to allow these users to
influence designing. To explore this, I chose to investigate participatory design methods

for creating avatars’ expressive behaviours.
2.4.4 Mock-ups

The technique of mock-ups initially used in participatory design research is
introduced by Ehn and Kyng (1991). In the UTOPIA project, Ehn and Kyng focused on
the future of computer-supported newspaper production and invited journalists and
typographers (the stakeholders) in the participatory design of new computer systems for
newspaper layout. Ehn and Kyng produced a series of detailed system descriptions for
the stakeholders but the stakeholders could not understand the system descriptions.

As Ehn and Kyng (ibid) stated, “The descriptions did not remind the user of

Sfamiliar work situations...The experience of using these descriptions did not relate to
their work experiences (p.179).” The stakeholders could not use the system descriptions
to work out possible solutions in their work situations. Therefore, Ehn and Kyng used
‘mock-ups’ as simulations of technical artefacts to overcome the problem.

These ‘mock-ups’ were basic materials and existing objects. For example, they
stuck a label of ‘Desk Top Laser Printer’ on a cardboard box (Figure 27). In addition to
‘mock-ups’, a design-by doing language game is also used in the activity of designing

(Figure 28). The design language game in the UTOPIA project had a family
[53]
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can be conducted without huge investments.
4.  Fun: Mock-ups enable participants to with others through design language
games.

In general, mock-ups are made of cardboard or other low-fidelity materials.
Designers use mock-ups mainly to obtain feedback from users about designs and design
concepts in early design process. By using mock-ups, users provide valuable feedback
about understanding, functionality or usability of the basic design ideas.

For the present research, I proposed that avatar designers and suitable users work
together to analyse nonverbal cues in the physical world and create nonverbal cues for
online interaction. In movies and TV dramas, nonverbal cues in face-to-face
communication may be observed through actors’ performances. Suitable film clips
(3.3.5) with actors’ acting in face-to-face communication might be considered as
ready-made mock-ups. Film clips may enable participants to express their perspectives
but do not enable participants to create expressive behaviour in the discussion. In such
design process, participants appear to need tools to create artefacts for discussing their

ideas. Generative tools, including mock-ups, will be discussed in the next subsection.

2.4.5 Generative Tools

To empower users in proposing and generating design ideas, generative tools (also
known as ‘Make Tools’) are a ‘design language’ for users and designers in the process
of co-design (Sanders, 1999). They are used to facilitate exchange between the people
who experience products, interfaces, systems and spaces and the people who design for
experiencing. Therefore, generative tools focus on the aspect of experience rather that
the aspect of form in designing.

The technique of generative tools is introduced by Sanders (1992) and she used the

term of ‘projective techniques’ initially. As she suggested,
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As for cognitive toolkits, they are designed to uncover meaning and cognitive
understanding. Also, they can display the intuitive relationships between system
components. Through cognitive toolkits, people make artefacts such as maps, mappings,
diagrams of relationships, flowcharts of processes and cognitive models. The
descriptions associated with the artefacts from the cognitive toolkits inform how people
understand and misunderstand things, events and places.

In summary, generative tools are used to make artefacts designedly by participants
in the generative phase of the design development process. As discussed in 2.4.4, film
clips might act as ready-made mock-ups in this research. These film clips engage
participants in interpreting expressive behaviour. In this design process, participants
could be empowered in proposing and creating their expressive behaviours to enable
avatar designers to recognize more potential expressive behaviours.

Participants may be users so they may need generative tools to create their own
artefacts for expressing their ideas of nonverbal cues. In the practical work below
(Chapter 4 & Chapter 5) it will be seen that Generative tools enabled groups of
participants in design workshops to work together and express their ideas. The
mock-ups gave participants the time and space to listen to each other’s ideas, facilitating

more effective collaboration.

2.4.6 Tacit Knowledge

Tacit knowledge is knowledge that we cannot readily express in words but can act
upon. As Michael Polanyi stated in his book THE TACIT DIMENSION (1966), our
knowledge start from the fact that “we can know more than we can tell (p.4)”. This
knowledge is subtle because it is formed from our experiences, emotions, insights,
intuition and observations. On the one hand, it involves learning and skills because it

contains four aspects — the functional, the phenomenal, the semantic and the ontological
[57]



of tacit knowing. On the other hand, it is difficult to transfer to other people through
verbalising so we may feel it is difficult to share.
In respect of this ineffable knowledge, Polanyi termed it as ‘tacit knowledge’ and

discussed as below:

“To hold such knowledge is an act deeply committed to the conviction that
there is something there to be discovered. It is personal, in the sense of
involving the personality of him who holds it, and also in the sense of being,
as a rule, solitary,; but there is no trace in it of self-indulgence. The
discoverer is filled with a compelling sense of responsibility for the pursuit
of a hidden truth, which demands his services for revealing it. His act of
knowing exercises a personal judgement in relating evidence to an external

reality, an aspect of which he is seeking to apprehend (p.25).”
Polanyi (ibid) suggested that tacit knowledge as personal knowledge creates a

meaningful relation between the sensory information and the particular movements.
This meaningful relationship allows holistic understanding so we can make sense of the
particular phenomena. The description can explain why we can deal with exploratory
acts through the informed guesses, hunches, and imaginations. Besides, our movements
could generate knowledge that can be valuable to others.

In the aspect of participatory design / co-design, tacit knowledge contributes new
ways of thinking to designers. Based on Polanyi’s concept, Rust (2004) proposed that
designers use their professional knowledge or experience in observing participants’
actions to gain tacit knowledge that is valuable to a design project.

As discussed in 2.4.5, by using generative tools it is possible to observe tacit or
latent knowledge arising from people’s experience. This research used the notion of
co-design (2.4.1.1) to investigate how a group of participants collaborate to study NVC

for the creation of expressive behaviour by avatars.
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2.4.7 Section Summary

This research suggests that a participatory design approach could be applied to the
creation of expressive behaviours by avatars. People who have insight into nonverbal
communication and share their insights with willingness could be involved in the design
process. Suitable film clips with actors’ acting in face-to-face communication as ready
mock-ups would be used for engaging designers and participants in interpreting
expressive behaviour. These participants could be empowered in proposing and creating
their expressive behaviours to enable designers to recognize more potential expressive
behaviours. However, these participants may be users so they may need generative tools
in the co-design. Through suitable generative tools, participants would express their
ideas of nonverbal behaviour for the creation of expressive behaviour. The process of

decoding-encoding nonverbal behaviour is highly related participants’ tacit knowledge.

2.5 Research Problem: Generatvie Tools and Methods

The avatar is a representation of the avatar user’s identity. To reflect avatar users’
personality or cater for experimentation with an imaginary identity, avatar users desire
to create distinctive and diverse avatars. In most virtual worlds, users have some control
over the representation and the extent to which the persona resembles themselves. From
this point, the use of avatar in virtual world is highly user-centric.

Avatars’ nonverbal behaviour appears to be a central function in avatar-based
online environments. Avatars’ social behaviours in the virtual world seem to mirror
those in the physical world. Researchers such as Salem and Earle (2000) indicated that
the design of avatar expressive behaviour should focus on the field of nonverbal

communication. Argyle’s encoding-decoding paradigm of NVC (Figure 22) provides an
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explanation of how avatar designers transform people’s expressive behaviour into an
avatar’s expressive behaviour.

As discussed in 2.3.2, avatar designers could interpret expressive behaviour in the
physical world and give the value of expressive behaviour based on their knowledge
and experience. Because expression may vary from person to person and context to
context, the interpretation of expressive behaviour given by individual designers
appears to be limited and insufficient. Mackay’s (1972) goal-directed and
non-goal-directed paradigm (Figure 23) also indicates that designers may construe or
misconstrue nonverbal behaviours in the physical world. Therefore, this research
suggests that the participatory design approach may offer avatar designers an
opportunity to consider different interpretations and perspectives from diverse people
(2.4.3).

To encode and decode diverse nonverbal behaviours for interpersonal
communication is highly related to personal knowledge and experience. When thinking
about the methods for co-design workshops, I moved from Argyle’s concepts of
encoding and decoding (Figure 22) to a decoding-encoding-decoding paradigm for
co-design (Figure 30). This decoding-encoding-decoding paradigm consists of four

stages:

[y
.

designers and users decode (analyse) existing examples of nonverbal
communication;

2. designers and users encode (co-create) new nonverbal communication;

3. designers reflect on the process of co-creation and encodes (designs) new
non-verbal communication in avatar behaviours;

4. the new non-verbal communication is decoded by end-users in decoding.
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Figure 30 The decoding-encoding-decoding paradigm for co-design

In particular, the first stage of decoding is the activity where designers learn about
users’ needs and experience in the codesign workshop. The detailed content of the
workshops is developed and discussed in chapter 3.

Sanders (2006) suggested that co-desugn (2.4.1.1) requires generative tools that
both designers and users can use (2.4.5). In particular, generative tools are useful to the
participant who is not educated in design. As Prahalad and Ramaswamy (2004) stated,
“High-quality interactions that enable an individual customer to co-create unique
experiences with the company are the key to unlocking new sources of competitive
advantage (p.7).” Generative tools are critical tools to bring designers and users into
high-quality interactions. The research question is proposed as follows:

What methods and tools might be used to enable successful co-design
collaborations between designers and users in creating useful new expressive
behaviours for online avatars?

Two workshop studies (Chapter 4 and 5) were conducted systematically to address
the research question. Therefore, this research concentrates on creating and refining the
generative tools and methods that are effective in the co-design framework (Figure 30)

for creating avatar’s expressive behaviour.

2.6 Chapter Summary

Avatars’ behaviour realism is an important factor in online environments. Online
social behaviours in the virtual environment mirror those in the physical environment.

Based on Argyle’s paradigm of NVC (Figure 22), avatar designers are supposed to
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encode the avatar’s expressive behaviour for viewers to decode. Avatar designers may
observe and interpret expressive behaviour in the physical world by themselves to create
expressive behaviour by avatars in the virtual world. Expressive behaviour presented in
the interpersonal communication may vary from person to person and context to context
so diverse user could be involved in the design process. A co-design framework (Figure
30) is proposed for avatar designers and participants to create expressive behaviour by
avatars. In this co-design framework, participants need generative tools and methods to
share knowledge and facilitate the design work. Therefore, this research focuses on the
research question:

What methods and tools might be used to enable successful co-design
collaborations between designers and users in creating useful new expressive
behaviours for online avatars?

Two workshop studies (Chapter 4 and 5) were conducted systematically to address
the research question. The following chapter on methodology will discuss the approach

taken towards the two workshop studies.
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3 Methodology

3.1 Introduction

I will follow Clough and Nutbrown’s (2002) approach of methods being “...some
of the ingredients of research, whilst methodology provides the reasons for using a
particular research recipe (p.22).”

As Sanders (2000) stated “Creating and refining the generative toolkits is a design
process by itself (p.7).” This research involves designing and evaluating tools, which are
themselves used for designing, so it can be confusing to keep a clear picture of research
methodology (inquiry) and design methodology (subject of inquiry). The two workshop
studies in this research focused on the creation, improvement and evaluation of
generative tools helpful in co-creating avatar’s expressive behaviour through iterative
co-design practices. My role in the workshop studies shifted back and forth between
designer and researcher requiring me to consider the roles of the participant observer.

This chapter will discuss the choice of methods used to deal with the research
questions. Section 3.2 will review methodologies of practice-led research and action
research. Section 3.3 will focus on methods of data collection. It will detail the
strategies used to design and pilot the workshop studies, as well as the procedures
common to the two workshop studies. Section 3.4 will focus on methods of data logging
and analysing. The data gathered in the workshop studies was design protocols
including audio-visual recording, pen sketches and video sketches. Analysis methods

for evaluation of generative tools will be described.

[63]



3.2 Relevant Methodology

3.2.1 Practice-led Research

Practice-led research is a mode of enquiry where design practice is used to create
an artefact base for something demonstrated or found out (Pedgley, 2007). Rust et al.
(2007) provided a simple definition for practice-led research in the field of art, design
and architecture: “Research in which the professional and/or creative practices of art,
design or architecture play an instrumental part in an inquiry (p.11).” This form of
enquiry is important to academically competent designers because they have been
empowered both to use their design expertise and to take ownership of design research.

The emergence of practice-led research was indicated by Frayling (1993), who
drew on Herbert Read’s work on art education and practical examples to describe his
perspective on three different approaches to research: research into art and design,
research through art and design, research for art and design. Frayling’s colleague —
Bruce Archer (1995) advanced the model to discuss possible relationships between
practitioner activity and research activity in particular.

In Archer’s description, practitioner activity such as creative practice might be
considered research activity but not all practitioner activity fits in with the criteria of
research — “systematic enquiry whose goal is communicable knowledge (ibid, p.6).” In
order to accord with the academic criteria, he proposed three possible relationships
between research and practice:

e research about practice
e research for the purpose of practice
e  research through practice

Research about practice can be several types of study area including humanities,
[64]



social science, and science disciplines so the methodology will come from the
crosscutting discipline (Archer, 1995). When inquiries in design practice are recognized
as research activity, these inquiries have to “employ the methods, and accord with
the-principles, of the-class to which they happen to belong (ibid, p.11).” Similarly,
research activity conducted for the purpose of practitioner activity can also be
categorised into science or humanities discipline and undertaken based on the principles
of its field (ibid). The practitioner activity is in a systematic inquiry so that it could be
viewed as research (ibid).

Referring to one of Archer’s public speeches, Pedgley and Wormald (2007)
discussed that design and research are incompatible because of design’s inability to
accommodate a ‘nil result’. Research and design appear to have much in common’ but
“the operational rules for the practice of design are different to those for the practice of
research (p.73).” To deal with a debate on academic credibility of design, a more
modest arrangement is to involve a researcher undertaking a design practice subservient
to stated research aims and objectives (Pedgley and Wormald, 2007; Rust et al, 2007).

Practice-led research is centred on the creative practices of the self so it is highly
personal (Pedgley, 2007). From Archer’s (1995) viewpoint, research through
practitioner action could be considered as Action Research (3.2.2). The findings of
Action Research are highly ‘situation-specific’ and generalisable to a very limited
degree (ibid). However, the insights that are produced from these findings can advance
more generalisable research by proved case account material. Archer (1995) concluded

that

“research through practitioner action, despite its being highly
situation-specific, can advance practice and can provide material for the
conduct of later, more generalisable, studies, provided the research is
methodologically sound, the qualifications are clearly stated and the record

7 Pedgley and Wormald (2007) discussed that “designing and researching both draw heavily upon
investigative techniques, and both are forms of educative enquiry (p.73).”
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is complete (p12).”

Archer’s proposal above indicates that the design researcher should move from
understanding their research aim to identifying suitable methods. Starting with
preconceptions about practice-led research is not helpful but he implies that experienced
designers should look for opportunities to exploit their design skills as research tools.
Pedgley (2007) discussed that practice-led research is autobiographical research

methodology, or ‘ethnomethodology’. He suggested that

“the intertwined nature of autobiographical enquiry brings a heightened
responsibility on researchers to provide methodological clarity, particularly
regarding data validity, reproducibility, effectiveness, and the degree of
generalisation that can be safely associated with data (ibid, pp.464-465).”

Therefore, the contribution to design area is the knowledge associated with the
artefact rather than the artefact itself (Rust et al., 2007).

My inquiry in this research is guided by the debate I have described above and my
approach has elements of Archer’s “research about practice” and “research through
practice”. In 2.5, I proposed a co-design framework (Figure 30) for co-creating
expressive behaviour by avatar. The co-design framework was the subject of this
research to respond to my research goals — inquiring and evaluating appropriate
generative tools for co-creating expressive behaviour. Some ethnographic methods such
as focus group (3.3.4) and observation record (3.3.8) were adopted to obtain the data
during workshop sessions. The evaluation of the design methods called for a more

quantified approach using social science methods (3.4).

3.2.2 Action Research

Archer (1995) suggested that research through practitioner action, considered as
‘Action Research’, can advance practice and provide transparent methods, data and

knowledge. There are similarities between my research and Action Research but I prefer
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to say the practical work in my research has features of Action Research. Here, I want to
discuss how my research relates to Action Research. Archer defined Action Research as
“systematic investigation through practical action calculated to devise or test new
information, ideas, forms or procedures and to produce communicable knowledge (ibid,
p.6).” It aims to imprbve the way of addressing issues and resolving problems in a
collaborative progressive practice through acting and reflecting. This methodology is
usually employed in practitioner-based environments such as classroom, social, and
community settings and undertaken by practitioners who want to become experts in the
field.

Action Research is both proactive and reactive for a practitioner researcher (Craig,
2009). In a proactive research process, a practitioner researcher uses expertise to
identify potential problems and then conducts systematic inquiry in order to improve
conditions when operating naturally in the environment (ibid). In reactive research
process, a practitioner researcher identifies an existing problem and then conducts
systematic inquiry to correct the problem and improve conditions when interacting
naturally in the environment (ibid). Through this ‘learning by doing’ approach, people
who are involved in the practitioner-based environment employ their expertise and
knowledge to construct systematic inquiry and action for improving conditions and
practice.

Kurt Lewin is generally considered the first researcher to use the term ‘Action
Research’ and he described Action Research as “a comparative research on the
conditions and effects of various forms of social action, and research leading to social
action (Lewin, 1946: p.35).” He also proposed that Action Research proceeds in a spiral
of steps each of which consists of a circle of plan, action, and reflection. The form of
Action Research, therefore, is a central cycle of action and critical reflection. The

critical reflection on the action then informs further iterative cycle. These cycles may
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