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Abstract

Harmony is a major theme in Chinese culture. It is reflected in many forms, e.g.
painting and garden design. However, caligraphy gives a straight forward insight into
harmony in two dimensions. The main hypothesis was that the principles for building a
harmonious calligraphic character could be converted from holistic to deductive and
computable ones. These could then be applied to the design of harmonious screen
interfaces, which would give visual pleasure. It is not claimed that harmony can be
completely measured, but identifies some commonly shared aspects of harmony in
Chinese cadligraphy, that translate into measurable properties which produce

harmonious screen interfaces.

The first aim was to investigate and discover the quantifiable features of harmony in
Chinese regular script calligraphy. Calligraphy has been associated in China with
harmony and elegance for over 1500 years. There are features that are commonly
accepted to establish harmony which can be quantified. However, the principles of
Chinese calligraphy are embedded within Chinese culture. Direct trandation does not
convey the meaning. An extensive study was made of the literature on Chinese
caligraphy and a practical exploration of characters was made. This resulted in a small
number of principles which were needed to be satisfied for the character to appear

harmonious. These were tested on several groups of participants.



These principles were then converted into a mathematical form for Chinese regular
script calligraphy, and for application to harmonious screen interface design. The
mathematical forms were then tested on both Chinese regular script calligraphy and also

on interface designs with groups of participants.

Finally, an application for comparing harmony in Chinese calligraphic characters and
interface designs was created. The “Harmony” application can be used to calculate how
a Chinese calligraphic character or an interface design satisfies the principles of

harmony and it can give an indication of how harmonious they are.
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Chapter 1. Introduction

1.1 Classical Human-Computer Interaction (HCI)

In the past, computers were expensive and inaccessible to the public. Their intricacies
made them operable only by computer scientists and engineers. Machine interface
design concentrated on developing the physical hardware. Now, a personal computer
(PC) is affordable for many people and software has been created for wide range of
personal applications. The facilitation of communication between human beings and the
computer has developed as a new field of study in the late 20th century (Preece, 1994).
The human side of HCI involves cognitive psychology, vision, hearing, touch,
movement and human memory. The computer side includes input, output devices and

other devicesto process data and generate reactions (Dix, 2004).

According to Dix (2004), the aspects of cognitive psychology include ‘how human
beings perceive the world around them, how they store and process information and
solve problems and how they physically manipulate objects (Dix, 2004: p.195); Human
vision is the primary source of information collection for most people excluding the
blind. It goes through roughly two stages: ‘the physical reception of the stimulus from
the outside world, and the processing and interpretation of that stimulus (Dix, 2004:
p.195). Hearing means the processing of sounds. Touch is another way for human
beings to sense the surroundings. Movement includes the time taken by a human to

react and respond to a stimulus (Dix, 2004).

The most common fault of novice designers is that their interfaces are only usable by
themselves but are confusing to other people. The use of jargon, non-obvious design
(for instance: a button that does not look like a button), confusing navigation, vague
feedbacks and design inconsistency trouble users. Consequently, users will feel
confused, panicked, bored, frustrated and be distracted from their origina intention.
(Galitz, 1993)

The user interface is the medium that enables the communication between human and
computer. Since the 1970s, both system designers and researchers have recognised its

importance. It was previously known as the Man-Machine Interface (MMI) (Preece,
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1994). The concept of the user interface does not ssimply refer to screen interface

design. It also includes physica machine interface design, which has an embedded
system behind the interface, such as a fan, the buttons are the user interface and the
system is made of the devices under the cover. The design of the user interface is
complex. It combines at least two disciplines. psychology and computer science
(Thimbleby, 1992). These days, more disciplines are involved in interface design, for
example, art and culture.

Currently, the types of user screen interface comprise 2 dimensional (2D) interfaces, 2
and half dimensional (2% D) interfaces and 3 dimensional (3D) interfaces. Two
Dimensional interfaces are flat designs. They exist everywhere, such as websites and
touchable screens, for instance, on the website of the University of Central Lancashire
(Figure 1-1), no perspective effect is applied. The 2D interface concentrates on

presenting information.

Skip to menu | Skip te content | Home | Help | Contact UCLan | & -2 | Maps | Bookmark This!
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Figure 1-1 Website of the University of Central Lancashire (Screen shot in March 2009)
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The 2¥2D interface simulates perspective in a static format. For example, buttons with
shadow, or far objects are smaller. The Mac computer interface is a 2%2D one (Figure
1-2). The Browsers drop shadow to give people a feeling of floating in the air. A
trapezoidal stage is used to enhance the perspective effect of the iconic buttons.

s 2 arialig ol PanEr O

Figure 1-2 The Mac computer interface

A 3D interface not only includes the visual effect of perspective. The user can also
navigate through the interface to get close to a“distant” button, or rotate the interface so
the “closer” interface components appear further and the “further” ones appear close. A
3D interface cannot be presumed to be better than lower dimensional interfaces.
Cockburn and McKenzie (2002) conducted research in spatiad memory, their
experimental results show that their “subjects’ ability to quickly locate web page images
deteriorated as their freedom to use the third dimension increased. Their subjective
responses also indicated that they found the 3D interfaces more cluttered and less
efficient (Cockburn 2002). 3D interfaces are used in alot of modern games, for instance,
the XBOX360 game “ The Godfather I1” (Figure 1-3).



Figure 1-3 The Godfather 11 Screenshot (Xbox 360)

The purpose of cognitive HCI is to solve the problems mentioned above. The
functionality of the User Interface isimportant to HCI. It can be subdivided into the five

measurable human factors as suggested by Shneiderman (1998):

1. Timeto learn: thetime for the user to learn how to use the interface

2. Speed of performance: the users' speed to complete a benchmark task.

3. Rateof errors by users. ‘How many and what kinds of errors do people makein
carrying out the benchmark task’ (Shneiderman, 1998: p.15).

4. Retention over time: how well do the users retrieve the knowledge later?

5. Subjective satisfaction: was the user contented with the various aspects of the

system?

A harmonious screen interface may have the potential to satisfy all these factors. This

research concentrates on factor 5: Subjective (or Aesthetic) Satisfaction.
1.2 Aestheticsin HCI

Aesthetics was considered as a field outside HCI and was hardly mentioned by HCI
textbooks (Lavie & Tractinsky, 2004). Norman (1988) as a representative critic on the
issue of aesthetics disturbing usability, he published a booked titled “The design of

1-4



everyday things’ in 1988 which greatly influenced HCI researchers (Tractinsky, 1997).
In his book, Norman (1988) claimed that “ Designers Go Astray” . The reasons were:

‘First, the reward structure of the design community tends to put
aesthetics first. Design collections feature prize-winning clocks that are
unreadable, alarms that cannot easily be set, can openers that mystify.
Second, designers are not typical users. Third, designers must please

their clients, and the clients may not be the users'.
(Norman, 1988: p.151)

This assertion has affected many designers, developers and researchers for a period of
time. Kurosu and Kashimura (1995) discovered that there was a correlation coefficient
of 0.59 between the apparent usability and aesthetics of layout pattern. That isto say, a
lot of people expect an aesthetic layout to be more user-friendly. This result raised an
argument about the traditional role of aesthetics in HCI. According to Leahey (1985),
human memory processes information: from sensory memory to short-term memory,
and finally to Long-Term Memory (Figure 1-4). When something is drawn to peopl€e’s
attention, the first three parts of the information-processing system work immediately.
Environmental input comes into sensory memory, which holds information for a very
short time from around 0.5 to 1.0 seconds, just long enough for people to select what to
attend to for further processing. Human's sensory memory contains everything
impinging on our senses, including not only the voices people can hear and the colours
people can see, but also background noises, that people do not send on for further
processing (Leahey 1985). If an interface failsto draw the users' attention, the users will
not stay with the applications, the well designed inherent usability will become useless,
and the information conveyed by the applications will never reach the users’ short term

memory.



Rehearsal

Sensory Attention Encoding
input Pattern
» Sensory | recognition | ghort term » Longterm
— 3! Memory 1 memory e memory
Retrieva
Decay Response

Figure 1-4 Overview of I nformation-Processing System Overview of | nformation-Processing
System (Leahey & Harris, 1985: p.103)

Norman (1988) states that aesthetics should give way to usability as the design should
be user-centred. However, he omitted that aesthetics is one of the users' needs. More
and more evidence has been discovered to support the importance of aesthetics in HCI.
Schenkman & Jonsson (2000) organised 18 participants to compare 13 websites under
the same conditions, such as the same monitor resolution, frequency and ambient
brightness etc. One of their finding is that beauty is a determining factor for users
preference. Apparently aesthetics may €dlicit users emotions and further affect
embedded usability. Tractinsky (2000) conducted research to further explore the
relationship between aesthetics and usability. He found out that people gave the same
ranking to aesthetics and usability before and after the interaction with their automated
teller machine, even if the actual usability was low. His research validates the idea that
people associate aesthetics with other attributes such as usability for an application. For
example, people tend to take it for granted that a good-looking person should be more
reliable, and they are more tolerant to him/her (Nisbett, 1977). People transfer this habit
to using computers. They believe that an aesthetic interface is commensurate with better
usability, and users tolerate more design errors with an aesthetic interface. However,
Chawda (2005) argued that systems with aesthetics may not work better than
unattractive systems. The research on aesthetics in HCI has expanded from usability to
other HCI attributes, such as credibility and accessibility. Robins and Holmes (2007)
established the correlation between the aesthetics and credibility in web site design.
They asserted that the more aesthetic a website is, the more the users would believe the

website and continue reading. Twenty one websites were picked up by Robins and
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Holmes after searching Google for “web accessibility”. They stripped these websites

of visual enhancements and presented them to 20 participants who were asked for their
first impression on credibility. The idea was that the aesthetic ones should have better
credibility than their counterparts. The result was analysed by a dstatistical t-test.
Commonly, in statistical tests, if the possible difference is less than 95% (P < 0.05), it
can be concluded that there is no difference between the two groups of data, as the
difference is not significant enough. Among the 21 pairs, only 7 of them had significant
difference between the origina and its modified version. However, even the difference
was not significant enough, which means less than 95% successful matches, the result
showed that 19 out of the 21 cases (90%) match the assumption that the aesthetics
brings credibility. The problem of this research was that the modification was done by
the researcher without further evaluation, which may result in the modified version
being more aesthetic than the original one. Additionally, Robins and Holmes aso

suspected that the cues implying a government website worked as credit indicators.

There is aso a doctoral research project going on in the University of Manchester,
England, UK, which is titled Empirical Investigation of Visua Aesthetics and
Accessibility and conducted by Mbipom (2009). The aim was to bridge aesthetics and
accessibility, also provide guidelines for aesthetic designs that are accessible. The term
‘accessibility’ here means making the application accessible to everyone, especialy the
people with aural, visual, or physical disabilities. In her study, five aesthetics terms have
been used: “clean”, “clear”, “organised”, “beautiful”, and “interesting”. Thirty web
pages were selected from Alexa7 UK Top 100 Websites on the 18th December, 2007.
Fifty-five online participants rank the web pages on the five aesthetics terms. The

accessibilities of the web pages were tested by an automatic evaluation tool named

“clean”, “clear”, “organised” are more clearly defined and those clean, clear, and
organised web pages are more likely to be accessible as well. The terms: “beautiful” and
“interesting” are more subjective, which means some people view the pages as beautiful
or interesting while others may not. As the participants did not share the same definition
of “beautiful” and “interesting”, it was difficult to clarify the relationship between

“beautiful”, “interesting” and accessibility.
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Aesthetics in HCI is important and belongs to the user experience, which can be

greatly influenced by culture as well. When researchers such as Tranctinsky (2000)
carried out their studies on aesthetics and usability and accessibility, some other
researchers started to look at contributions from cultural aesthetics to HCI. Barber and
Badre (1998) invented the term “ Culturability” to express the importance of culture in
usability. They analysed many websites from different cultures and identified the
cultural markers, such as culturaly preferred colours, icons, assgnments etc. They
argued that the cultural markers could impact user performance. Sheppard and Scholtz
(1999) carried out an experiment to test Barber and Badre's hypothesis and concluded
that the cultural markers did affect task performance. However, their experiment can
only serve as an indication, as it was too small (ten participants), only employed simple
cultural markers (fonts, colours and spatial arrangement), and just compared Northern
American and Middle Eastern cultures. Marcus (2001) conducted research to prove that
cross-culture interface design would be an important issue in the future as the Internet
would be more available world-wide. He asserted that interface design would be
culturally biased. His work supports Barber and Badre' s hypothesis, as he found that the
designs of the websites did reflect the preferences in the host culture. The study of the
effect of cultural aesthetic preference on interface design has been carried into a step
further. Shen et al (2006) no longer tried to identify cultural markers on websites and
software. She produced an application which was full of cultural markers, and expected
the users would be able to associate these markers with their usability. She claimed the
result was inspiriting. Because Shen’s work is culturally oriented, her work is described
in Section 1.4.2.

Since aesthetics is now in demand in HCI, some researchers have put effort into
providing guidelines and principles. Rivlin et al., (1990) published some guidelines for
Screen Design. These principles cover layout, text, graphics and interaction. Layout is
relevant to aesthetic interface design, which is part of this “Harmonious interface
design” research. Rivlin only provides a few guidelines for layout design. The
guidelines are Grouping items by colour, brightness, size, shape or type style, spacing,
alignment, slope, direction and speed; Figure/Ground to separate different kinds of
information; Emphasising Items with distinguishable size and colour etc.; Use Colour
sparingly and meaningfully and display the right Quantity of Information. At the time
1-8



when Rivlin's book was published, the display technology was not as good as today,

which limited the creation and implementation of screen designs. About nine years

later, Ngo, Teo and Byrne's were able to list fourteen aesthetic measures for screen

layout design (Ngo, et al., 2000). These measures are based on Western perspectives.

The following table (Table 1-1) contains the fourteen aesthetic measures and their

explanations from Ngo (2000). In Table 1-1, sample As are better than sample Bs.

Name

Explanation

N
u
m
1

Balance

Means balancing the optical
weight on the screen. Large
elements are heavier than small
ones. It can be achieved by
making the top half the same
weight as the bottom half, the
left half the same weight as the
right half.

The left column of the sample B
obviously occupies more areas
than the right column, soitis
less balanced than the sample

A

i

1l

Equilibrium

The visua centre should be the
same as the screen centre.

The visual centre of the sample
B is below the screen centre as
there is abig gap on the top.

Symmetry

Mirror effects on both sides of
any centreline.

The two columns on the sample
B aredifferent, so it isnot
symmetrical.

Sequence

Providing predictable changes
to the eyes. The most popular
reading pattern is left-to-right,
top-to-right.

It is predictable on the sample
A that the shapes are
increasingly smaller, but not on
the sample B.
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Cohesion

The ratio of the screen design
should be close to the screen’s
ratio.

Unlike the sample A, the screen
design of sample B looks like a
sguare but its screenisa
rectangle, so it is not cohesive.

L]
L]

Unity

Can be achieved by using
similar sizes and same internal
spacing among the group of
elements. The internal spacing
should be different to the
outside spacing.

On the sample A, since the
space between the two boxesin
each column is different to the
outside spacing, the two boxes
appear to be agroup. On the
sample B, each box is standing
alone.

L
L

Proportion

Peopl e share some common
senses on proportional
aesthetics. These are square
(1:1), squareroot of two
(1:1.414), golden ratio
(1:1.618), square root of three
(2:1.732), and double square
(1:2). For example: a screen
design’swidth is 16.18 cm and
itsheight is 10 cm (golden
ratio).

The sample A isin golden ratio,
and theratio of the sampleB is
about 1:2.6

Simplicity

‘Simplicity in screen design is
achieved by optimising the
number of elements on a screen
and minimising the alignment
points’ (Ngo, €t, a., 2000: p.6)
There are more alignment
points on the sample B than the
sample A which makes the
sample B too cluttered.
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Density

The density of a screen design
should be optimized. Too many
items on the sample B, which
may be too much to the eyes.

L
il

10

Regularity

Elements are uniform, based on
some principles or plan.
Consistent spacing and
grouping of components plays
the key role. Thisoneis similar
to Unity

—

LU

LU
LU0

11

Economy

Keep it smple. Using as few
sizes as possible. There are four
sizes on the sample B, but only
one on the sample A, so the
sample A is easy to read.

L

[alal

12

Homogeneit
y

The screen design components
should be evenly distributed
among the four quadrants of the
screen. Thisis closeto Balance

L
U

13

Rhythm

Regular patterns of changesin
the components. With rhythm,
the sample A ismore

predictable than the sample B.

Ugpt
Ut

14

Order and
complexity

The satisfaction of an aggregate
of the above measures. If an
interface can satisfy all the
measurements above, it will be
the most aesthetic.

Table 1-1 Guidelinesfor the design of screen layouts (Ngo et al, 2000: pp.1-6)

As published, D.C.L. Ngo’'s research at that moment excluded colours and shapes and

only used rectangles. Two assumptions were made: ‘1. The interaction between the

selected characteristicsis linear; 2. All these characteristics are equally important’ (Ngo
& Byrne, 2001: p.534). In their experiment, the aesthetic values of a set of real screens
were calculated by the formulas of the measures and compared to the rating from the

viewers. Based on the result, it was declared that the model was somewhat related to the

viewers aesthetic perceptions.
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Tractinsky (2004), together with Lavie carried out research into how people judge

aesthetics on websites. They concluded from the adjectives used by the participants to
describe aesthetics that the perception of aesthetics on websites consists of two
dimensions. Classical Aesthetics and Expressive Aesthetics. Classical Aesthetics refers
to the notions emphasising on orderly and clear design. Expressive Aesthetics is more
relevant to designers’ creativity and originality, e.g. sophisticated and fascinating. Lavie
and Tractinsky’s dimensions can be applied to al interface aesthetics. Ngo's list
belongs to Classical Aesthetics. More and more aesthetics principles for layout are
being added. Beaird (2007) in his book The Principles of Beautiful Web Design lists
some Classical Aesthetics principles for layout. Some of them are not listed by Ngo:

e Grid Theory isto divide the screen into grids which will help designersto place
the interface components. It is believed that the golden ratio is the most
appealing division. The approximate way to achieve golden ratio is to divide a
composition into thirds (Figure 1-5).

I

Figure 1-5 Grid Theory

e The Rule of Thirds. Usually Golden Ratio (1:1.62) is used as the best example
of the rule of thirds. Basically, it means if two components in arow or column,
one occupies one-third of the space, the other will take two-thirds.

e Balance

o Symmetrical Balance is like mirror images on either side of the layout.
This type of symmetry is named horizontal symmetry. Two other types
of symmetry are available as well. Bilateral symmetry is about balancing
a composition on more than one axis. Radial symmetry refers to cases
“when elements are equally spaced around a central point”. However, it
can hardly achieve a well-balanced layout. Formal or symmetrical

balance is almost always dull but it still necessary in some occasions
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0 Asymmetrical Balance contrasts with to symmetrical balance. It tends
to be more visually interesting.

Unity is mainly that associated items work better together when they have
similar style interacting with one another, giving an impression of uniformity.
Proximity refers to grouping some interface components by distinguishable
spacing or layout.
Repetition means if a feature such as the same background texture is carried by
some interface components, these components will form a group, for example,
bullet items or a menu. If a feature is repeated on each component, it will make
the whole interface look united.
Emphasisis making an interface component prominent.
Placement is another way to deliver Emphasis by directing users eyes with
things such as an arrow:
Continuance takes advantage of that fact that the eyes tend to move in the same
direction once they have started, unless something dominant appears. The
method of reading serves as an example.
I solation helps to create unity and emphasis. For instance, in an article, when a
chuck of information indents on the left and right sides, the text and images
inside the information will be regarded as serving the same purpose, whilst the
breaking of the continuation lines will draw the readers’ attentions.
Contrast refers to elements carrying opposite attributes such as colours, sizes,
shapes etc. It is agood method to deliver emphasis.

Proportion isto adjust the sizes of components to attract attention.

(Beaird, 2007)

1.3 Summary of interface design

Interface Design Principles are used by designers to help them to decide what can be

done to enable compatibility between designers aims and users ams. Universal

Design Principles make an artefact/service available to a different type of person, not by

adding a different version for their special needs, but by incorporating extra

functionality that will make the artefact more useful for everyone. In other words,
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Universal Design Principles provide a resource that people can use to satisfy a wide
range of user aims, such as Stone’'s (2005) principle of Simplicity: ‘Simplicity is a
design principle which emphasises the importance of keeping the Ul as simple as
possible’ (Stone, 2005: p.170). It is not specified for any purposes like harmony in this
thesis, just ageneral description. When Simplicity is combined with different principles,
they can work as a set of principles for the purposes of improving aesthetics, readability,
etc. The more goal-specified Interface Design Principles cover Accessibility, Usability
and Engagement. Accessibility makes the usability and engagement as fully available as
possible to the different types of people, for whom the software was designed. Usability
enables people to do what the software is supposed to help them to do. Engagement
makes the experience of using the software, such as a game, inspire an emotional
reaction, e.g. fun or tension, learning software should bring achievement. This research
focuses on engagement: covering the sense of harmony (Principles for harmonious
interface).

The Interface Design principles start from a broad range (such as Stone, 2005) and
narrow down to specific divisions: including usability, and accessibility etc (Such as
Nielsen, 2000; Benyon et, al. 2005) (Appendix 1), and then to more specific divisions:
Layout, Font, and Colour (such as Rivlin, 1990, Cox, 1993 and Giles, 1996, Ngo, 1999
Beaird, 2007). Harmonious screen interface Design principles can be categorised to a
sub-division of Layout. Figure 1-6 displays the hierarchical relationships among most

User Interface Design principles.
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HCI in HCI Navigation for Help
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Cultural Principles Principles
Aesthetics for Layout for Colour

v ~

Specific Principles for
) harmonious
Advice interface

Figure 1-6 Categorising the Principles for Harmonious screen interface Design

The design principles provide designers with instructions and directions to produce
good user interfaces. However, these instructions are usually not specific enough for the
designer to decide exactly what to do. They are useful for experienced designers, but not
for novices, since they are ambiguous. It is like asking for geographic directions: just
knowing the heading is west or east is not enough for a new visitor to acity.

1.4 Recent relevant projects

1.4.1Do Aesthetics Affect the Users Perception of Virtual

L ear ning Environments?

Based on the aesthetics design principles started by D.C.L Ngo et a. (2000), Parizotto-
Ribeiro (2005) in his PhD research identified five of the aesthetics design principles
which were more likely to work on the screen layout of a computer interface for Virtual

Learning Environments. The five principles are Unity, Proportion, Homogeneity,
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Balance and Rhythm. In their earlier work, Parizotto-Ribeiro and Hammond (2004)

applied these principles to screen layouts and produced five pairs of dlides. Each pair
reflected one principle. In each pair, one dlide satisfied the principle and the other did
not. 279 students and staff from a Higher Education Institution in Brazil (CEFET-PR)
and Siemens-Brazil were divided into seven groups according to their backgrounds and
participated in the evaluation. The participants were instructed to choose the one they
preferred and were not allowed to change their choices. The result indicated that the
screen layout designed according to the principles gained higher preference. The level
of importance of each principle wasin the following order: Unity = rhythm > proportion
= homogeneity > balance (A>B means A is more important than B). In the later
empirical study of this project, they intended to test the correlation between usability
and aesthetics. Low usability (LU) was associated with delay and error messages and
high usability (HU) was associated with rapid responses and a few error messages; low
aesthetics (LA) meant complete violation of the five principles and high aesthetics (HA)
meant full satisfaction of the five principles. The settings led to four conditions: LU-LA,
LU-HA, HU-LA and HU-HA. 98 people participated in the experiment. Each
participant only took part in one condition. The research environment was controlled to
ensure that same facilities were provided to the participants and the participants could
perform the tasks on their own. The Virtual Learning Environment prototype was a
three page learning website. The website was modified to four versions according to the
conditions. A guestionnaire with a five levels Likert scale (an example of afive levels
Likert scale: 1.Strongly disagree, 2. Disagree, 3. Neutral, 4. Agree, 5. Strongly agree)
was used to collect the participants’ views on usability and aesthetics. The statistical
analysis indicated a positive correlation between usability and aesthetics (good layout).

1.4.2 Towards culture-centred design

Shen et a (2006) tested whether a culturaly rich interface could affect the cultural
group’s interaction with the computer in her PhD project. She took the Chinese culture
as a sample and employed some cultural markers to build an interface. These markers
were from the design of Chinese gardens. Shen expected the participants could associate
these markers with their usability easier than metaphor from other cultures such as those

on Microsoft Windows (Figure 1-7).
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Figure 1-7 Towards culture-centred design, by (Shen et al, 2006: p.839, 842),

Shen picked the Chinese garden design as the source of cultural markers because:

The fact that the Chinese view the traditional garden as a reflection of the world
around them.

The garden and the computer could be used as a medium for relaxation and
entertainment, inspiration and creation, knowledge and information,
communication and socialising.

Both the desktop and garden metaphors require spatial management and
mai ntenance.

The digital format has many similarities with organic cycles, with elements that
grow, reduce, reproduce, die off, recycle, remain, move and relate.

The garden metaphor applied opposites like 'natural’ versus ’artificial’ and
‘organic’ versus ‘geometric’ that can be relevant to different types of computing.
A garden is often considered to be the doorway to a culture, so that garden
design could offer insight into cultural specific design principles such as layout,
styles, and aesthetics.

The concept of a garden was highly transferable and adaptable to other cultural
contexts, as the garden is present in some form or other in most cultures and

periods.

’ (Shen 2006: p.833).

After selecting the cultural markers, coding the new interface in HTML, Heuristic

evaluation (Nielsen, 1994) was applied, followed by user evaluation. The heuristic
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evaluation was to collect subjective feedback, and user evaluation was for gathering
objective feedback. The initial evaluation was completed with three Chinese students
from Taiwan. The modification after the initial evaluation was mainly to improve the
elements that were not intuitively recognised by the users. Further study was conducted
with six Chinese students from Taiwan to test the iconic recognition on the modified
version. The result showed that most of the icons/cultural markers were recognisable
except functions of the eight divided sectors. The user evaluation was completed with 3
user groups: 8 Chinese, 6 oriental (Japanese, Malaysian, Indonesian, Thai and South
Korean) and 14 internationa (other cultural backgrounds). The procedure was
contacting the participants by email and asking them to do the online evaluation and
answer questionnaire. Additionally, 3 Chinese, 2 oriental and 3 international were
invited to Shen’s office to do the evaluation. According to Shen’s analysis, ‘the overall
reaction to the user evaluation phase was remarkably positive, considering the variety of
cultural backgrounds of the three groups of participants (Shen, 2006: p.843).

Generaly speaking, in Shen’'s experiments, the participants were satisfied with the
visualisation, but it was not easy for them to identify the function behind each token.
Together with other outcomes, Shen claimed that the culture-centred design did have an
impact on interface usability and there was significant positive feedback for her to carry

on further investigation.

1.4.3 Does the Aesthetics of the Web Page Interface Matter to

L earning Mandarin?

Zain et a (2007) conducted research on the relationship between the aesthetics of Web
Page Interfaces and Learning Mandarin. They developed an Aesthetics-Measurement
Application (AMA) based on six aesthetic measures and formulae derived from the
model created by Ngo, Teo, and Byrne (2003) and Ngo (2000). The six aesthetic
measures were balance, equilibrium, symmetry, sequence, rhythm, also order and
complexity. Table 1-2 shows the formulae they used to calculate these measures. The
AMA implements these six formulae to compute the aesthetic value of a screen
interface. The average result from the six formulas is the aesthetic value. They did the
testing on a Mandarin learning website. Figure 1-8 lists the twelve (3 pages times 4
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versions) web pages used in their research and the aesthetic values computed by AMA.

The first group (first row) is the best and the fourth group (fourth row) is the worst. A
guestionnaire with 5 point Likert scales was offered to 56 students to rank the aesthetics
of each group, and how the aesthetics affects learning. Their statistic test outcome
indicated the AMA could be used to measure the aesthetics of web pages. However, in
the students feedback, the third group was actually rated as being more aesthetic than
the second group, although the first group was still the best and the fourth group
remained the worst. They interpreted this as the possibility of subjectivity and the Likert
scale was too small to offer a clear distinction. Another negative outcome was that the
statistical test result did not support their assumption that aesthetics could affect
students’ Mandarin learning. One problem in their research was that they used mean
scores of the rankings from the students, but each student could assign different weight

to the numbers, so using mean scores was not an accurate method.

1.Balance

| BalanceVer |+ | BalanceHor |
2

Balance=1-

€[0]]

Balance in screen design was achieved by providing an equal weight of screen elements,
left and right, top, and bottom. Balance was computed as the difference between total
weighting of components on each side of the horizontal and vertical axis.

2. Equilibrium

| Equilibrium, |+ | Equilibrium, |

Equilibrium=1- 5

€[0]

Equilibrium on a screen was accomplished through centring the layout itself. Equilibrium
was computed as the difference between the centre of mass of the displayed elements and
the physical centre of the screen.

3. Symmetry

| SymmetryVer + | SymmetryHor |+ | SymmetryRad |

Symmetry =1- 3

e[0]

Symmetry was axial duplication where a unit on one side of the centreline was exactly
replicated on the other side. There were three types of symmetry, which were vertical
symmetry, horizontal symmetry, and radial symmetry. Symmetry, by definition, was the
extent to which the screen is symmetrical in three directions: vertical, horizontal, and
diagonal.
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4, Sequence

Sequence=1— z j—UL,UR,LL,8LR Iqj —V; Ie[O,l]

Sequence in design referred to the arrangement of objectsin alayout in away that
facilitated the movement of the eye through the information displayed. Sequence, by
definition, was a measure of how information in a display was ordered in relation to a
reading pattern that was common.

5. Rhythm

| Rhythm, |+ | Rnythmy, | + | Rhythm,, |
8

Rhythm = 1— e[0]

Rhythm was accomplished through variation of arrangement, dimension, number, and
form of the elements. The extent to which rhythm was introduced into a group a elements
depends on the complexity. Rhythm, by definition, was the extent to which the objects
are systematically ordered.

6. Order and Complexity

5

> Mi

Order — Complexity = — S e[0]]

The measure of order was written as the sum of the above measures for alayout. The
opposite pole on the continuum was complexity. The scale created might also be
considered as a scale of complexity, with extreme complexity at one end and minimal
complexity (order) at the other.

Table 1-2 Six Aesthetic M easures (Zain et al, 2007: p.45)
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Figure 1-8 Results of Aesthetic Values of Mandarin Learning Web pages (Zain et al, 2007: p.47)
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1.4.4 Computing Chinese calligraphy

The research into automatically generating Chinese caligraphy started in the 1980s
(Dong, 2008). It was mainly focused on image processing of calligraphic characters. ‘In
most cases, the automatic generation of Chinese calligraphy can be divided into severa
phases: (1) shape decomposition, (2) model creation and (3) artwork generation’ (Dong,
2008: p.1277). When a user draws a line or character on the screen, the computer
(model) find one from the database of the decomposed shapes, or generates the strokes
based on the general features found from the stored Chinese characters. It may include

the simulation of the effects of ink, paper and brush.

The method was extended to creaste new styles of calligraphy. Xu, et a. (2009)
developed an Analogous Reasoning Process (ARP) system which can extract the strokes

from some stored calligraphic characters and blend them to generate new style.

?‘j‘( 1';-’: f‘k 5‘3 7‘{‘{. 5 . I<— Stored characters

A A fj’* 7= iz JTQ *fi( é’* \

A A K A=A K K s

> Blended
result

k|34 3l gi,;];_;jr:l

Figure 1-9 Analogous Reasoning Process by Xu, et al, (2009: p.216) —character blender

Figure 1-9 shows an example provided by Xu (2009: p.216). The six different styles of
the same Chinese character 7k (forever) were inputted into the ARP. The ARP blended

the styles and positions of the strokes, and then generated the character in new styles.

In contrast to Xu (2009), Dong (2008) focused on obtaining the critical features of
characters and their controlling points. By manipulate the controlling points, the style of
a character can be changed. Figure 1-10 and Figure 1-11 show an example from Dong
(2008).
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Figure 1-10 Featured and controlling points of the character — (one€) by Dong (2008a: p.1279)

In Figure 1-10, the square dots are the featured point on the contour. The circular dots
are the points that control the curve. By changing the parameters to manipulate the
circular control points, the style of the character can be changed, as shown in Figure
1-11. In this example, the circled area was changed to a different shape with different

parameters.

b ([ — L)

& [— /)
X/

Figure 1-11 Changing the parameter to change the shape of the top-right corner of the character —
by Dong (2008b: p.60)

So far, the research into computing Chinese characters is mainly about processing
images and then re-generating images. Studies on computing the writing principles for

Chinese calligraphy have not been established.

1.5 Theaim of this project

The current practices for internationalisation are that designs for other cultures usually
means adapting existing (Western) versions of the interface (Shen et al, 2006). The

research of Harmonious Interface focuses on investigating guidelines/principles from
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Chinese culture. It covers some aspects of Parizotto-Ribeiro, Shen, Zain, Dong and

Xu's work. D.C.L. Ngo adapted existing guidelines which are from the West and
developed mathematical measurements. Parizotto-Ribeiro and Zain were looking at
aesthetics measures and computing on screen layouts based on Ngo's work. Shen
transferred some cultural elements from Chinese culture to HCI, which is also one of
the aims in this research. Dong Xu put effort into computing Chinese calligraphy which
is the source of the principles developed in this project. However, although this research
managed to develop design principles from the perspective of Chinese culture, since
harmony is part of aesthetics and some aesthetic measures are universal, inevitably there
will be some overlap of their projects, but harmonious Interface Design Principles have

their outstanding traits.

Harmony is more likely to be abstract and subjective, nevertheless most Chinese people
share a common sense of what constitutes a harmonious calligraphic character. This
indicates that most Chinese regard harmony in calligraphic characters in the same way.
This provides an opportunity to transate the subjective calligraphic principles into
analytical and deductive ones. The new principles offer an approach to establishing
screen interface harmony based on a Chinese perspective. If people from other ethnic
groups perceive harmony in the same way, it may be possible to apply the principles to

build harmonious screen interfaces. Thiswas the main aim of this project.
1.6 Hypotheses

The main hypothesis was:

e Since both the main Chinese philosophies (Confucianism and Taoism) place an
emphasis on harmony, the concept of harmony is embedded in Chinese
artworks, such as Chinese calligraphy and painting. Although harmony is
abstract, Chinese artists have summarised some principles to construct
harmonious calligraphic characters and painting. These holistic Eastern design

principles can be converted to Western analytical and deductive design methods.
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1.7 Range of thisresearch

HCI is a broad concept. Even Interface Design covers a large area including 2D
interfaces, 3D interface (Cockburn, 2004) and colour balancing (Beaird, 2007) etc. This

research focuses on 2D interfaces and on shape, space and size rather than colour.

The early part of this work was trying to identify which Chinese cultural artefacts
demonstrate visual harmony. Generally a 2D interface consists of various components
such as images, text blocks and menus etc. The target Chinese cultural artefact should
be made up of components as well. Visua harmony carriers such as painting,
calligraphy and garden design were considered. Chinese painting was excluded because
the harmony in paintings involves so much intuition on the part of the painter and the

observer. Garden design was aso removed from the list asit is three dimensional.

There were many questions seeking answers for the reason of building a harmonious
screen interface. For example: What are the benefits of a harmonious screen interface?
Would a harmonious screen interface be easier to use? Would it improve the user
performance? As stated above, the research mainly was to adapt holistic design
principles from Chinese calligraphy and convert them into analytical and deductive
principles. Therefore, most effort was put into isolating the quantifiable features in
Chinese calligraphy. All the questions regarding usability will be answered in the

further work.
1.8 Contributions

There are three main contributions in this research:

1. A set of fully deductive and computable principles for Chinese Regular Script
Calligraphy was devel oped.

2. The new set of principles for Chinese Regular Script Calligraphy was converted
into interface design principles for harmonious interface design, with the

features of full deduction and computability.
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3. An application was developed based on the principles. It can aid the
development of skills on Chinese Regular Script Caligraphy and the

construction of harmonious interface design.

Since Chinese Regular Script Calligraphy was created by Zhong, You (3 151-230),
many calligraphers put effect to summarise the features which lead to genera
acceptance of the elegance in Chinese Regular Script Calligraphy. Based on the features
they found, many sets of principles were developed for calligraphic novices to master
the features. The numbers of these principles range from a few, such as Guo’s (1995)
five principles, to nearly one hundred, such as Ziyuan's (1837-1918) ninety two
principles (Zou, 2008). However, the features that these principles are going to achieve

LT

are difficult to measure. Words like “stable”, “balanced” and “organise white space like
strokes’ are used to describe the features, or brief summaries of deferent structures of
the characters are given, but no specific measurements provided for these features. That
is to say, only those people who interpret these words in the same way as those
calligraphy masters can benefit from the principles. The author of this thesis managed to
mathematically discover some key concepts in Chinese Regular Script Calligraphy,
which makes the measurements of the features possible. Based on the new discoveries,
a set of fully deductive and computable principles for Chinese Regular Script

Calligraphy was devel oped.

This research managed to bring benefit from Chinese culture to interface design as well.
The trandation of holistic Eastern calligraphic principles into Western analytical and
deductive engineering design methods enables Western designers to arrive at
harmonious screen interface design from the perspective of Chinese culture. It is easier
to perceive a structured Layout (Stone, 2005). Harmonious screen interface design
principles aim to building a well structured layout, but without the monotony of unity
and balance which are the key words in the Western concept of harmony (Boyle 1997,
Book 1987, Dissanayake 1995), by embedding the Chinese concept of harmony:
“Harmonious yet different” (Hu, 1991) into the principles.

The developed application calculates how much a Chinese regular script calligraphic
character satisfies each principle, how much an interface, both graphical and normal

structure (consist of rectangle components), is harmonious. The application is expected

1-27



to shorten the time spent on learning Chinese regular script calligraphy and

constructing harmonious interfaces.
1.9 Thesisstructure

Below isabrief introduction of each chapter:

Chapter 1. explains what area this project belongs to and what was expected.

Literature reviews are included to justify the goal of this project.

Chapter 2. provides literature reviews to justify why Chinese calligraphy was
chosen as the source for quantifying harmony. The harmonies in China and the

West were compared as well.
Chapter 3. summarises the research methods applied in this project.

Chapter 4. justifies why the “Zheng” style (regular script) was selected from
Chinese calligraphy and why Guo's (2005) five principles were selected for
trandation. The first verson of harmonious interface design principles was
developed in this chapter and the clarified and ambiguous points were

summarised

Chapter 5. presents four studies with participants. The first study provided feedback
to analyse the clarified and ambiguous points from the first trandation and then
refine the principles. The second study tried to answer the questions left from the
previous study and then refine the principles, same as the other two studies. The

second version of the new principles was developed in this chapter.

Chapter 6. discusses the test of the second version with Chinese calligraphy. All
ambiguous points were clarified in this chapter so a set of fully deductive and

computable Chinese regular caligraphic principles was produced.

Chapter 7. discusses how the fully deductive and computable calligraphic principles
can be adapted for the third version of harmonious interface design principle.

Examples were given.
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Chapter 8. discusses how the value of each principle and the Harmony Value are

calculated, after developing the “Harmony” application.

Chapter 9. is about testing the third version of principles with the “Harmony”
application.

Chapter 10. concludes the contributions and gives recommendations for further

work.
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Chapter 2. Harmony in China and the West

2.1 Harmony in Chinese culture

Confucianism is the dominant philosophy in Chinese culture. Confucius (551 — 479 BC)
emphasized education and human rel ationships. The core of Confucianism isjustice and
humanity. He advocated the virtues of filial piety, kindness, loyalty etc and knowledge
to build up a harmonious society (Y ao, 2000, Pang, 2000). In the era of slavery, when
education was only available to nobles, in the West, Aristotle (384 - 322 BC) claimed
that the state should offer public education to the slaves. Confucius a so put forward that
everyone should have the right to receive education. Well-educated people should join
the government to ensure justice and humanity in society. Among the educations, moral

development was the most important one. He believed that society should focus on
moral development rather than impose strict laws on citizens, and moral behaviours can
be guided by a set of etiquettes. Confucianism encourages everyone to use their
initiative and participate in building society. “Harmonious yet different” is one of

Confucius' famous teachings. The initial idea of Confucius is that gentlemen respect
each other, though holding different ideas and aims, never impose their beliefs on other
people, finally they find a mutually beneficia solution; unlike the immoral people, who
look like friends when there is a benefit to share, but secretly try to get as much as they
can by al means. In the same era, another important philosopher who held different
views from Confucius was Hanfei Zi. He was the main representative of the Legalist
School. Different from modern law, Hanfel Zi’s Legalist School beliefs aimed to protect
authority rather than the citizen. Later, Confucianism split into two branches. These
were led by Meng Zi (372 — 289 BC) and Xun Zi (313-230 BC). Meng Zi developed
Confucius's idea on humanity. He asserts that human beings are born with humanity,

but they can be misled and become immoral, and education is the most important
method to ensure their humanity. One of Meng Zi’s main claims was that citizens are
the most important, then the country and finally the king. In contrast, Xun Zi claims that
human beings are born as “devils’. They should be guided by etiquettes and ruled by
laws. Meng Zi’ s thoughts became the main stream since the Han dynasty (202BC — 220
AD). It has to be mentioned that Legalist School thoughts were employed as well

behind Confucianism, in the service of the authorities. In the Shong dynasty (960 -
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1279), established after along period of chaos in China, the Confucians over stressed
etiquettes in order to rebuild the order of the society. During that period, Cheng Ha,
Cheng Yi and Zhu Xi absorbed some ideas from Taocism and Buddhism to ensure that
the leading position of Confucianism would not be overtaken by Taoism and Buddhism.
This is called Neo-Confucianism. Its emphasis on etiquettes and its dominant position
resulted in Confucianism losing its creativeness and the etiquettes becoming doctrines.
In the Qing dynasty (1636 - 1912), as China was controlled by an ethnic minority group,
with the fear of being overthrown by the mgjority Han Chinese, they further removed
the “harmony” aspects from Confucianism and promoted the hierarchical order of
etiquette in Neo-Confucianism. In other words, the origina Confucianism placed
humanity before any etiquette, but in the Qing dynasty, the doctrines of etiquette were
compulsory. For example, in the Confucian hierarchical order, the upper level and the
lower level should be based on mutual respect: before the Qing dynasty, the Confucian
ministers’ jobs were to serve and criticize the emperor, although constrained by the fact
that this freedom of criticism was given by the emperor. In the Qing dynasty, their
priority wasto obey the emperor’s order.

Figure2-1*“Lifeand works of Confucius’ by Prospero | ntor cetta 1687

The first person to introduced Confucianism to the Europe was Michele Ruggieri in
1588. Prospero Intorcetta also published a book about Confucianism in Latin in 1687
(Figure 2-1).

Throughout the Chinese history, Confucianism gradually failed to fulfil its original aims
and became a tool of the ruling authorities. After the Qing dynasty, Confucianism was
seriously attacked because of its etiquette doctrines and was treated as one of the causes
of China s weakness. Confucianism also carried the blame for the Legalist School. This

was because the feudal authorities filtered the etiquettes by selecting those that benefit
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their power and enforcing them by strict laws. The “Cultural Revolution” (1966-1976)

nearly destroyed Confucianism, together with the traditional morality. Consequently, a
lot of Chinese these days are improvident and money-oriented. As the demand for re-
establishment of morality is becoming increasingly important, some Chinese people
have started to redeem Confucianism based on its origina aims. Although the future of
Confucianism still remains unknown, its influence on Chinese art cannot be ignored. On
the issue of harmony in art, the idea of “Harmonious yet different” has been clearly

conveyed by Chinese paintings, gardens and calligraphy.

Taoism is another important Chinese philosophy. It was established by Lao Zi (571BC -
Unknown). He was one of Confucius' teachers. He put forward the concept of Tao. Tao
means the "Way' or 'Order of Nature'. It isthe hidden rules of all existence. Therefore, it
is anaturalist approach to human existence. The ideais that the human is part of nature,
so al human activities should follow the Tao and merge into the nature. If
Confucianism is an active view of life, then Taoism is a passive one. In other words,
obeying the rules leads to prosperity; disobeying the rules leads to decline. Tao changes
when the relevant attributes change. Taoism proposed the concept of 'Yin' and ‘Yang'.
‘Yin' and ‘Yang are believed to be two fundamental forces in the universe. Their
balance affects harmony everywhere, for instance, Man versus Woman; Hot versus
Cold (Rawson & Legeza 1973). Lao Zi held the same opinion as Aristotle that the initial
universe was a chaos, which was named as “Nothing” by Lao Zi. Following the Tao, the
first object appeared, then split into two, and the two carried on with further splits under
the Tao, finally arriving at today’s prosperity. The notion of “Nothing” has a great
impact on Chinese people’'s behaviours. In academic terms, it means the potential of
everything. In socia life, it is the source of cam and coolness. For instance, in
Confucianism, respect is the key to minimize the conflicts in discussion and arrive at
“Harmonious yet different”; in Taoism, al this discussion and conflict is actually not
there (from “Nothing”), it is good if the discussion can solve problems, otherwise there

iSno point in raising anger because it is actually “Nothing”.

The Taoist perception of the real world differs essentially from the Western reductionist
view. Western reductionism carefully divides everything into categories, (for example:

being and not-being) assuming that the whole world is made up of solid building-bricks
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in many different unchangeable shapes and sizes. Taoism views this approach as
problematical because it isolates components and loses sight of the relationships
between them. There is a rule (Tao) guiding each interaction and change. The idea
Taoist should use all his senses and faculties to intuit the rule in order to completely
harmonize himself / herself with the surroundings (Rawson & Legeza, 1973). ‘For in
Taoist art, as in Taoist life with its yoga, the aim is harmony: harmony between the
components of the dialectic situation, leading to harmony between each man and his

turbulent universe, and an ultimate tranquillity’ (Rawson & Legeza, 1973: p.12).

In the Han dynasty (202BC — 220 AD), Taoism became the second philosophy to
Confucianism. The Taoist thoughts were adapted by a Chinese religion created by
Zhang Ling (34 — 156). After that, the Tao religion started to spread in China and people
always mix up Taoism and Tao religion.

During the “ Cultural Revolution” in China, Taoism was criticized because of its passive
view of human activities and Tao religion’s superstition. Taoism faced the same fate as

Confucianism. Nevertheless, Chinese culture is deeply embraced with Taoism.

Confucian and Taoist aesthetic concepts are both about balancing man-made art and
natural beauty. The difference is the Confucian focus on man-made art and the Taoist
places an emphasis on natural beauty. ‘However, Confucian aesthetic thought focused
primarily on ethics and morals, while the philosophy of Lao Zi and Zhuang Zi had its
major impact on beauty in art’ (Hu, 1991: p.12). Zhuang Zi was an important Taoist
philosopher after Lao Zi.

In summary, the harmony in Chinese culture does not mean ideological homogeneity or
homogenization. It refers to the harmony within a person (such as the understanding and
control of emotions), also in the relationships between two people, between people and

the society and between the humanity and the cosmos (Jia, 2008).

2.2 Chinese art

Chinese art is a reflection of Chinese people's perception of nature. Chinese artists will

convert their holistic comprehension of their surroundings into their art and crafts. In
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Chinese art history, the main subjects of art moved from one domain to another. For
example, in Tang dynasty, human beings were the centre of the art creativities; in Song
and Yuan dynasties, it was mountains and water; in Ming and Qing dynasties, flowers
and plants were the domain. Although the focal points were different in different period
and new art skills were developed, the styles were more stable than the Western. It is
dueto “Harmony”, the major theme in Chinese philosophies, religions and aesthetics.
(Rawson & Legeza, 1973; Yao, 2000). The styles were not changed dramaticaly in
order to retain the harmony. On the other hand, some people argue that “Harmony”
slows down the creativity in art (Zhang, 2005). Chinese painting, calligraphy and
garden design al carry the idea of harmony.

2.2.1 Harmony in Chinese painting

He Xie, of the sixth century, lists six

points to consider in painting: *

1. Thecirculation of the Ch'i (Breath,
Spirit, Vital Force of Heaven)
produces movement of life. (in
Tregear's (1997) trandation, this
point is interpreted as  Spirit
Resonance, vitaity - ‘ Spirit’ here
seems to denote symphony of the
scene, which is to be transmitted
from the artist through the brush

into hiswork).
2. Brush creates structure.

3. According to the object draw its

form.

4. According to the nature of the

object apply colour.

Figure 2-2 A painting from Tang Dynasty, 1100 year s ago
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5. Organise composition with the elementsin their proper places.
6. Incopying, seek to pass on the essence of the master’ s brush and methods

' (Sze, 1956: p.19)

Among the six points, the first point is the most important one. Influenced by the culture
of harmony, Chinese painters also try to embed the idea of harmony in spirit resonance.
The harmony in painting is more subjective. Before producing a piece of art, Chinese
artists have to meditate on the soul of their subject, erase their own delusions of the
objects they are going to draw, to poetize, in order to produce a harmonious picture
(Barnhill, 2004). Unlike Western oil painting, Chinese painters will not ssmply draw the
subject as accurately as they could. On some aspects, it is similar with impressionism:
Chinese painting is not just a picture of an immediate visual impression produced by
scenes. However, the ideais usually delivered by organising the white space rather than
using interlaced colours. The painters task is to grasp the spirit of they have seen and
present it on paper to the viewers (Wang, 1996). Therefore, not everything in a Chinese
painting follows the natural perspective and dimensions. The purpose of this was to
recreate the experience for the audience (Wang, 1996). The painting in Figure 2-2 does
not follow the rule of perspective, as the boats should not be in the “sky” from this
angle, but it gives people the overview of the scene and human activities. On the
painting, the human activities are so subtle from a distance and follow the flow of the
river, the shape of the mountain, which expresses the concept of harmony between

mankind and surroundings.
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Figure 2-3“ The six honour able gentlemen” By Ni, Zhang (i #) 1301-1374

Because painters embed a lot of subjective creativities into their paintings, the paintings
are no longer simply presenting the scenery. It is more about sharing the spiritual and
romantic experience between the painter and the audience. In some ways, it is like a
poem. In this case, many Chinese paintings are not just a picture; they are usually
accompanied with a poem (Wang, 1996). For example, on the paintings by Zhang Ni



(1301-1374) and Wenyu Zhao (1916-2003), the Chinese characters are some poems

which describe the same spirit resonance of the paintings (Figure 2-3).

Personalities are associated with natural objectsin Confucianism, which can be found in
al Chinese art. In “The six honourable gentlemen” by Ni (1301-1374) (Figure 2-3), the
Six straight trees standing in the endless desolation reflect honest and fearless

personalities.

An important philosophical thought in Taocism is the Yin-Yang (negative-positive)
dualism. It is believed in Taoism that all attributes are in pairs and they are both
contradictory and complementary, for example, darkness vs brightness, life vs death and
stillness vs motion. They are against each other while depending on one another, for
example, darkness is opposite to brightness, but without darkness, brightness means
nothing. The most harmonious painting should present the two sides of each attribute at
the sametime. This dualism is embodied on the three paintings in Figure 2-2 and

Figure 2-3 Figure 2-3. On the painting from the Tang Dynasty (Figure 2-2), cluster vs
emptiness, still vs motion, order vs disorder, highness vs lowness and simplicity vs
complexity. In “The six honourable gentlemen” by Ni, it is mainly Life vs death and Hope vs
Desperateness. In the painting by Zhao, it is Still vs Motion, Object vs Emptiness and Cold

colours vs Warm colours (Figure 2-3).

No matter the spirit, personalities or dualism in Chinese painting, all these rules are
either too various or too difficult to measure, which makes it difficult to quantify them

into useful screen interface design principles.

2.2.2 Harmony in the Chinese garden

As the two basic philosophies in Chinese culture, Confucianism and Taoism exert their

influence on Chinese garden design as well.

‘Over time, Taoism and Confucianism blended to form China's

traditional aesthetic view of natural beauty which became the basis for

the design and construction of Chinese gardens. A major principle used

in creating a traditional Chinese garden was that it should harmonize
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with nature, that the man-made and natural scenes should blend together’.
(Hu, 1991: p.9)

In a Chinese garden, the designer will try to use objects with the most natural forms as
much as they possibly can. All man-made arts should be elaborately hidden in the
scenery (Figure 2-4).

Taoist Yin-Yang dualism can be found in Chinese gardens as well. In Chinese garden,
strong, hard and rough rocks are usualy placed with weak, soft and beautiful flowers;
tall, solid, monochrome stone crafts are put next to a pond which carries the opposite

attributes to the stone crafts, and so on.

Figure 2-4 Examples of Chinese Gardens

‘Taoists believed that al sizes were relative...[so] the comparative nature of sizeis aso
an important principle in the construction of Chinese gardens (Hu 1991: p.16). For
instance, a lake is big, but smal when compared to a sea. A well-designed Chinese
garden should not only offer people elegant scenery from a distance, but there should be
more to discover when you walk through the garden. ‘Upon entering the garden, the
viewer sees the scenery continually unfolding before him instead of taking in everything
at aglance’ (Hu 1991: p.16).

Hu (1991) also points out the Confucian values “harmonious yet different” and

“etiquette and order” are practiced in garden design. The phrase “harmonious yet

different” initially means that in human society, although everyone's behaviours and

perspectives are different, as long as people respect each other, social harmony can be
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achieved. Confucianists believe that proper “etiquette and order” can reduce people’s
friction and conflicts and so facilitate social harmony. A concert is a good example of
this thought. In a concert, each musical instrument has a chance to generate its unique
sound. Ordered by the composition, they produce beautiful rhythm and form a great
symphony. It will be just a piece of noise if every instrument is played freely. In garden
design, Chinese gardens contain various objects which are carefully arranged according
to an order, so each element can show its traits but does not dominate the scenery.
Whatever you pick up in the garden, it will gradually lead you to another scenic object
as the hidden order is guiding you (Figure 2-5).

e e

i a
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Figure 2-5 An Example of Chinese garden

The garden objects are also associated with personalities. For instance, bamboos
together with rocks are usual used to deliver the meaning of strong, fearless and justice.

Figure 2-6 Examples of Western Gardens
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Genera speaking, traditional Western designs tend to be more extrinsic, well-designed

with clear layout, offering the whole scenery at a glance. Usually there is a prominent
feature placed at the middle (Figure 2-6). The man-made art is apparent in Western
gardens. A Chinese garden looks like a part of nature at first glance. The closer you ook
at the garden, the more artist creativities you can find. The principle behind was *though
built by man, it appears to come from nature’ (Hu, 1991: p.10), which derives from the
Taoist philosophy: al human creativities should follow the rule of nature. In contrast,
Western classical garden designers will clip trees and bushes into various shapes to

create green sculpture (Hu, 1991).

Same as the Chinese painting, the rules for the Chinese garden design are difficult to
quantify for screen interface design.

2.2.3 Harmony in Chinese calligraphy

Chinese calligraphy is at the top of the hierarchy in Chinese art. In Chinese tradition,
many Chinese political leaders are also calligraphers (King, 1999). First of all, there are
many scripts in Chinese calligraphy, but there is only one basic script that each novice
caligrapher has to practice first: the Regular Script (Zheng style). Zheng in Chinese
means the model of calligraphy. The Regular Script is enriched to convey the Chinese

concept of harmony.

The ancient Chinese believed that the sky/universe was round, the earth was square, and
human activities took place under the sky and on the earth (Wu, 2006). The pattern used
in Chinese calligraphy practice represents the Chinese ancient interpretation of the
universe. The pattern in Figure 2-7 contains the square as the “earth” and the circle as
the “sky/universe”. This pattern has been used in some cases for calligraphy novicesin

Chinato position the characters, and guide writing strokes.

Figure 2-7 The pattern used in Chinese calligraphy.
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Based on the Chinese philosophies, as human beings are a part of nature, a harmonious

human activity should not break the constraints of nature. Reflected in Chinese
calligraphy, al the strokes should be elaborated to follow the constraints of the “sky”
and the “earth”. Table 2-1 displays some examples of Chinese characters in regular

script within the pattern.

10,000,00
0

10,000,00 | I You
0,000,000

Table 2-1 Some example of Chinese regular script calligraphy

Confucius's idea of “Harmonious yet different” is also reflected in the Calligraphy.
Each character consists of afew strokes. Each stroke has different size and shape and its
position can be anywhere. There is no need to make each stroke the same size and
shape, or produce a symmetrical effect to achieve harmony. An appropriate arrangement

of the strokes will produce an elegant character.

L >

T
£z ]
7N

As the pattern .~ is used to guide novice calligraphers practicing calligraphy, and

adapted in this research to judge the satisfaction of the principles, it is named Judgement
Lines in this thesis. A more detailed introduction to Chinese calligraphy is available in
Chapter 3.

2-12




Compared to Chinese painting and garden design, it is easier to translate the Chinese

caligraphic principles into screen design principles, as screen design and Chinese
calligraphy share some common features, for instance, most screen design are two
dimensional, which is the same as the Chinese characters; a screen design consists of

many components and a Chinese charactersis built with many strokes.
2.3 Harmony in Western culture

In Western visua art, harmony is primarily conceptualized ‘ as an aesthetic state with an
ideal form from a rational and mathematical point of view’ (Jia, 2008: p.25). Based on
the The English Dictionary for Advanced Learners, ‘harmony of something is the way
in which its parts are combined, so that when you look at the whole arrangement you
fedl that it is elegant’ (Sinclair, 2001: p.716). This is a genera definition and not
specified enough. The question is: what are the elements in the Western concept of
harmony? Boyle (1997) gives another definition of harmony in terms of multimedia
design, ‘harmony refers to how all the parts of the system fit together. Harmony is
closely tied in with building and maintaining expectancies. The basic layout of the main
components should be consistent across screens. The deeper basis for this consistency is
conceptual design’ (Boyle, 1997: p.125). Boyle's definition of “harmony” is a kind of
explanation of “unity”. Stout (2000) believes unity and harmony are alike. She declares
that *When things look right together, you have created unity or harmony’ (Stout, 2000:
p.3) In Beaird's (2007) explanation of unity, unity is mainly that the associated items
are better to have similar style interacting with one another, so they give people an
impression of working as a whole (Beaird, 2007). Boyl€' s definition of harmony can be
interpreted as al the parts of the system fit together in a style, and the style should be
consistent. Actually, when Western scholars mention harmony, usually it comes with
two other words “balance” and “unity”. For instance: Boyle states that ‘an aesthetic
effect of balancing the screen and keeping the sequence of screens in visual harmony’
(Boyle, 1997: p.125). Book (1987), when introducing headings and lines of text to
various shapes, expresses that ‘at this stage you may wish to run the text around the
contours of your shape or shapes, merging them with harmonious unity’ (Book, 1987:
p.42). Dissanayake (1995) asserts that the evolution of art is similar to human evolution,
‘the development of behavioral means to promote cooperation, harmony, and unity
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between and among individual members of a group has been every bit as important as
the development of aggression and competitiveness' (Dissanayake, 1995: p.12). That is
to say, balance and unity are the elements in Western harmony. This harmony can be

easily identified in the arts from the medieval period.
2.4 Summary

Harmony exists in both Western and Chinese cultures. In Western art, harmony is
mainly an aesthetic state. It is a combination of balance, unity and consistency.
Harmony is a major theme in Chinese philosophies, religions and aesthetics (Rawson &
Legeza, 1973; Yao, 2000). The harmony concept fostered by Chinese culture contains
more values. The Chinese harmony covers the rel ationships between human beings and
the universe, human beings and human societies, human beings and human beings, and
within the mind of each human being. Every natural, man-made object can be a
metaphor of a human character (Jia, 2008). This is reflected in the research result
(Section 6.5). Although the concept of harmony in both culturesis not exactly the same,
at least the idea of avoiding conflictsis shared.

In Chinese culture, Chinese painting, calligraphy and garden design all carry the idea of
harmony. Chinese painting and garden design are both varied, multi-dimensional and
complex. So it is more difficult to identify and trandate their hidden design principles
than for Chinese calligraphy. For Chinese calligraphy, the only need is to focus on the
harmony between a series of strokes. Also, like a screen interface, al calligraphic
strokes are arranged in a sguare/rectangle to make up a character. Therefore, Chinese
calligraphy was chosen as the best source of information on creating harmony on the

screen interface design.
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Chapter 3. Methodology

HCI isamultidisciplinary field which borrows techniques from many domains. Mackay
(1997) produced a diagram (Figure 3-1) to illustrate the phenomenon of
multidisciplinarity in HCI.

Natural & Social Sciences
| | |

Psychology Sociology Anthropology

Hunm Computer
Factors/ —\Scienc
Industrial
Design

[ | |
Engineering, Design & Fine Arts

Figure3-1 HCI isamultidisciplinary field that draws from both scientific and design disciplines
(Mackay 1997: p.225)
This diagram is not exhaustive as denoted by Mackay, ‘but rather to illustrate why HCI
is neither a scientific nor a design discipline, but actively incorporates aspects of both’
(Mackay 1997: p.225). In the same way that Mackay described, the research of this
thesis also involves several research frames, which are positivist empirical research in
the physical sciences, interpretative research in the human sciences (socia sciences and

humanities), and exploratory design research by cyclic prototyping.
3.1 Positivist empirical research

3.1.1 What is positivist empirical research

Positivism is a traditional research method in physical sciences. The core is
‘mathematical logic contains enough power and precision to alow us to capture and
express in a useful and understandable way the most important causal and explanatory
relationships that occur out in the real world’ (Klee, 1997: p.30). In positivist empirical
research, knowledge is gained by using scientific methods. Statistical and mathematical
methods are commonly applied to gather (usually) quantitative data, which are used to

prove or disprove a hypothesis generated at the beginning of aresearch. It is arigorous,
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objective and deductive method to discover the causes and effects of a phenomenon
(Kane, 2001).

According to Mackay (1997), the cycle of deductive method will go through the

following procedures:

1. A specific prediction about the behaviour of a phenomenon is generated in the
form of a hypothesis.

2. Experiments, usually in a laboratory, are conducted to test the hypothesis by
manipulating a set of independent variables, whilst eliminated or systematically
varying other factors through control conditions.

3. Measures and analyse the results to revise the hypothesis

4. More precise and controlled experiments are conducted to test the revised

hypothesis.

If the result of the deductive research does not support the hypothesis, the hypothesis
may be either discarded or modified (Martellaet al, 1999).

3.1.2 Where positivist empirical research isused in HCI

In HCI, empirical research is one of the most powerful methods of evaluating a design
hypothesis. In terms of the selection of participants, they should be closely matched to
the expected user population (Dix et al, 2004). However, doing experiments in HCI is
not easy, as the data from the humans is often quantitative. Therefore, experiments in
HCI usually address specific aspects of design. Two basic approaches are used in HCI
experiments. compare the performance between a new system and an existing one
(comparative experiments), or a new system is tested alone (absolute experiments)
(Faulkner, 1998). ‘ The important feature of experimental studiesis that the investigator
can manipulate a number of factors associated with the design and study the effect on
various aspects of user performance’ (Preece et al, 1994: p.642). As with other
empirical researches, those in HCI require testable hypotheses and statistical analysis.



3.2 Inter pretative research

3.2.1 What isinterpretative research

Interpretative research is commonly used in psychology and socia sciences in which it
is defined as follows. ‘Interpretive research does not predefine dependent or
independent variables, does not set out to test hypotheses, but ams to produce an
understanding of the social context of the phenomenon and the process whereby the
phenomenon influences and is influenced by the social context’ (Rowlands, 2005: p.82).
That is to say, the role of a researcher in interpretive research is to interpret and
(re)construct the reality by accessing the meanings which participants assign to the
phenomenon (Breakwell et al, 2006). ‘Interpretive research is inductive, leading to
constructs, hypotheses, and theory’ (Miller 2004: p.117).

Mackay (1997) aso lists the procedures for doing inductive research:

1. Phenomenain the real world are observed without a preconceived target.

2. Attempts will be made to describe the phenomenon in aframework or model.

3. Based on the emerged questions, further specific observations are made to
evaluate the validation of the original framework

4. Based on the result, amodified framework is devel oped.

New theories are developed after supporting data have been collected systematically
(Martella et al, 1999). Inductive research can be applied to construct theories and
hypotheses from data. However, it has the disadvantage of constructing the theories and
hypotheses from limited data. Once a hypothesis is available, empirical research can be
carried out to validate it (Martella et al, 1999). In contrast to positivist research,

interpretative research is away to discover new knowledge.
3.2.2 Whereinterpretative research isused in HCI

In genera, interpretative research in HCI is established based on the same concept but
especialy for understanding the users’ activities with a system. Interpretative research is
particularly useful for feasibility studies, designing feedback and post-implementation



reviews (Preece et al, 1994). Preece (1994) lists three evauation methods for
interpretative research in HCI:

1. Contextual inquiry: a system is run by users or collaboratively with researchers
in the normal working environment of the user. Interviews and discussions are
recorded for later re-examination.

2. Cooperative and participative evaluation: users and researchers work together to
develop a prototype/product. During the development, evaluation tasks are
identified by researchers, and comments and suggestions will be given by the
users.

3. Ethnography: researchers are immersed in the culture of aresearch target to gain
insight about what to investigate. For example, to develop an online shopping
system, a researcher will become a sophisticated online buyer first. Otherwise,

intensive observation and in-depth interviewing is needed.
3.3 Exploratory design research

Exploratory research is useful to clarify ambiguities in a project. It is ‘an iterative and
flexible one that seeks new information and ideas’ (Dawson, 2009: p.24). Prototyping is
an effective iterative development method to explore the requirements of a system with
users and the technical feasibility of a system (Dawson, 2009). Dawson (2009) lists two
approaches of prototyping: throw-away prototyping and evolutionary prototyping.
Throw-away prototyping is a way that some aspects of a system are simulated by
convenient applications. For example, quick screen design using a drawing package,
and a simple verson of a website to demonstrate and evaluate the functions. The
advantage of it is that a tangible product that can be used to test, demonstrate, evaluate,
and compare with other products. Its disadvantages include the unsophisticated “look
and feel”, and limited or no technical capability. Evolutionary prototyping starts with an
initial specification for a system. Process is systemically and logically designed and
followed, as the work is not planned to be “thrown away”. The changes help the system
to evolve into a better one. The evolutionary prototyping has the same advantages and
disadvantages as throw-away prototyping, especially at the start, except that most
efforts can be saved.
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Figure 3-2 The evolutionary prototyping model (Dawson, 2009:127)

The cycle of the evolutionary process is illustrated in Figure 3-2. As Dawson (2009)
explains, after the first prototype is developed, feedback is gathered in each phase to
readdress and adjust the requirements, which leads to the improvement of the prototype
each time. Finally, a satisfying system can be developed. The problem of evolutionary
prototyping is that it ‘tends to encourage designers to “fix” on a particular solution too
soon rather than exploring the alternative more fully’ (Preece et a, 1994: p.540).

3.3.1 Exploratory design research in HCI

There are a many models in HCI. Preece (et a, 2002) illustrates a smple lifecycle like
Dawson’s for interaction design rooted in software engineering and afew HCI lifecycle
models (Figure 3-3).
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requirements

Build an
interactive version

Final product

Figure 3-3 A simpleinteraction design model (Preece, 2002: p.186)

In Preece’s lifecycle for interaction design, the stages are a more intertwined; but in
general, the first step is aso about requirements, followed by (re)designing and building
an interactive version, and then evaluation. Based on feedback, new requirements may
be identified and re-design will take place. Eventually the final product will be
completed. ‘For users to effectively evaluate the design of an interactive product,
designers must produce an interactive version of their ideas (Preece et a, 2002: p.239).
This interactive version is a prototype, and the two development models, evolutionary
prototyping and throw-away prototyping are also applied in HCI. (Preece et al, 2002).
The throw-away prototyping is usually called rapid prototyping in HCI. Also, more
prototyping models are introduced into HCI, such as incremental prototyping which
means a system is built in sections based on an overall design (Preece et al, 1994). In
summary, exploratory design research with prototyping is adapted in HCI as well for

interaction design.

3.4 Theresearch philosophy of thisthesis

3.4.1 Cyclic exploratory prototyping approach

The principles of Guo (1995) were translated and refined to ssimplify and clarify so that
they could be understood more clearly by a novice caligrapher or by a interface

designer. This was the “phase 1” in the research (Figure 3-2). Unfortunately, at this
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phase, some points were too vague. Therefore an exploratory prototyping approach

was considered to identify useful information for clarifying these points. Because the
principles were elaborately reformulated and the aim was to clarify the ambiguous
points to complete the reformulation, so throw-away prototyping was not appropriate
and evolutionary prototyping was chosen. Thus a cycle for developing the principles
was planned (Figure 3-4). The requirements, ambiguous and clarified points, came from
the reformulated principles in each round. Studies with prototypes were designed based
on the requirements and then tested on groups of participants. From the results, changes
were made to the principles to develop them further. In total there were three versions

and three periods of study.

Listed the ambiguous and clarified pointsin
the refined principles (Requirements)

—
Decided the data gathering
target and method (Design)
Next
Research
Testing and data analysis (Build and test) Phase

\

Reformulated principles (Implement)

Figure 3-4 Theroutine of resear ch activity design

3.4.2 Combined interpretative and positivist evaluations

The concept of harmony in this research belongs to the area of aesthetics. Aesthetic
appreciation is more subjective and was measured by asking people to compare things.
Traditionally, aesthetics cannot be measured by positivist empirical research methods.
The challenge in this research is to reformate the principles for Chinese regular script
calligraphy into deductive and analytical engineering design methods and apply them to
screen interface design. There is an argument about whether aesthetics are subjective or
objective. Some scholars argue that people judge an object’s aesthetics by its objective
functionality; other scholars advocate that aesthetic feeling is intrinsic and stems from
the subjective appreciation of an object’s properties (Tractinsky, 2004). The aesthetics
of an object should be seen as whole rather than isolated elements (Arnheim, 1992)
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Take a big pearl as an example, some people regard it as beautiful because it is

valuable and serves as a sign of loftiness (objective functionality). Some people are
attracted because of its size, polish and colour (subjective appreciation). Objective
aesthetics leads to associating aesthetics with measurement. It applies a scientific
deductive approach to analyse aesthetics and produce some standards which are
measurable and believed to be commonly preferred by human beings, e.g. the golden
ratio, symmetry, rhythm etc (Ngo, et.al, 2003). On the other hand, the research on
subjective aesthetics attempts to connect aesthetics and emotions (Osborne, 1968).
However, it is difficult to distinguish the subjective and objective aesthetic attitudes, it
could be a mixture of both (Tractinsky, 2004), such as the pearl, it could be its size,
polish and colour that make it valuable. This situation can be applied to harmony as
well. As part of aesthetics, harmony may be considered to be subjective. However, since
the harmony in Chinese regular script calligraphy has been broadly accepted among
Chinese people for around two thousand years, some elements of harmony embedded in
Chinese calligraphy may be objective and can be used to develop a tool to measure
harmony. This suggests that neither positivist empirical research nor interpretative
research can be solely applied in this research. In fact, these two research method can be
combined. ‘“When one engages in deductive logic, the source of the original formulation
of the theory comes from induction...... Once the theory is constructed, the researcher
can make hypothesis statements or predictions about expected results in future
investigations of the phenomenon. This hypothesis testing is deductive’ (Martella et a,
1999: p.13).

The existing calligraphic principles actually did not provide a precise scoring system for
harmony. Therefore, interpretative research is needed to find potentially objective rules
for the harmony embedded within Chinese calligraphy. Based on the interpretation,
some hypotheses can be constructed, and tested by positivist empirical research. In
practise, the principles for harmonious Chinese characters could not be fully
reformulated into deductive ones by one study. In each phase of the research (Figure
3-4), those principles that could be mathematically described were treated as hypotheses
and the positivist research method was adopted. For those ambiguous principles, the

interpretative research method was used to make inductive postulates leading to the



construction of new hypotheses. Deductive methods were then applied to test the
principles as awhole (Figure 3-5).

Original principles

Interpretative
research

Ambiguous points Mathematically deductive points (hypotheses)
Interpretative »| Clarified ambiguous o
research points Positivist research
— v v
More specified

Ambiguous points More mathematically deductive points (hypotheses)

. »| Clarified ambiguous
Inter pretatlvE points g Positivist research
researc
\ 4 + v
More specified

Ambiguous points More mathematically deductive points (hypotheses)

Interpretative Clarified ambiguous
research points

Y

Positivist research

v v

All mathematically deductive points (hypotheses)

Wm

Conclude the current research

Figure 3-5 Combining inter pretative and positivist methodsin this research

3.5 Specific methods

3.5.1 Diagnostic evaluation

In HCI, diagnostic evaluation is a user based evaluation of aworking system to find out
usability problems. It is adapted here to identify problem with principles. The benefits
of this evaluation method are, that, it can give insight into why the users have
difficulties in using the principles. Second, users effectiveness, efficiency and
satisfaction can be collected as well. The participants must be a user group, and they
need to be instructed in what to do (Nigel Bevan, 2006). In this thesis, diagnostic
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evaluation is used in Section 5.1, Section 5.3 for identifying how well the participants
applied the principles, also in Section 5.4 for finding out the accuracy of how people
identify the centre of gravity for shapes.

3.5.2 Experiments

The development of the principles into mathematical methods for defining and
measuring harmony was achieved by using experimental methods. The experiments are
discussed in Chapter 6.

3.5.3 Focus group

A focus group allows a researcher to gather ideas, feelings, attitudes etc from a group of
stakeholders about a specific subject (Nigel Bevan, 2006). A group of lecturers was
chosen to obtain confirmation and suggestions for the method of trandation of the

principle, which is presented in Section 5.2.
3.5.4 Inter pretative phenomenological analysis (1 PA)

IPA is a method used in psychology. It explicitly acknowledges the necessary of the
researcher’s interpretation of a phenomenon. ‘IPA means that the researcher adopts a
probing stance towards the meaningful worlds offered by the participants’ (Breakwell et
al, 2006: p.330). This method was adapted because gathering useful information from
the users designs depends on the researcher’ s subjective interpretation.

Two trials were carried out to see how users handled the translated principles. Users
designs were studied after they had applied the principles. This method was used for the
first and second versions of the tranglated principles (Section 5.1, Section 5.3).

3.5.5 Preference evaluation

Preference evaluation enables researchers to find out which one is preferred between
two objects or standards. In this research, two groups of four screen interface designs
were presented to participants and they were asked to sort them in order of harmony,
and then compared with the order sorted by the “Harmony” application built on the
third version of the principles, which is discussed in Chapter 9.
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3.5.6 Surveys

Surveys are usualy conducted with questionnaires or interviews to collect a large
amount of data (Dawson, 2009). A group of computing students were asked to provide
keywords for “attractiveness’, “pleasing” and “harmony” and to select the top three
attractive and unattractive designs from fifteen interfaces (Appendix 3). The purpose of

this survey was to validate the variables from the reformulated principlesin harmony.
3.6 Statistical test

Statistical test is a research evaluation method for making decisions from research data.

There are a Null Hypothesis (Hp) and an Alternative Hypothesis (Haor Hy) in each test.

Null Hypothesis is an equation, for example: there is no difference before and after
applying the principles. The Alternative Hypothesis is the opposite of The Null

Hypothesis, for example: there is difference, including better and worse, before and
after applying the principles (two-tails); it will be either better or worse after the
application of the principles (one-tail). Statistical significance is the probability (p value)
to reject the null hypothesis. Commonly if the p valueislessthan 0.05 (0.1 and 0.01 are
also optional), the null hypothesisis rejected (Argyrous, 2005). A p value of 0.05 means
an event occurring by chance alone is less than 5%. At thislevel, people can confidently
believe that something is influencing the event. However, a statistical test will not give
a clear answer about what is influencing the event. The researcher has to justify that the
variables identified were the only possible source of influence (Black 1999). In practice,

even the test result which achieves a significant level at 0.01, it still means that there is
1% probability that the event happened by chance. It has been argued that experiments
will never actually prove hypotheses, as a counter-example is always theoretically
possible (Mackay 1997). Nevertheless, a statistical result will provide confidence for
researchers draw conclusions about their results (Martella et al, 1999).

There are many statistical tests. The only statistical test used in this research is Page's L
Trend test, for testing whether outcomes of the principles matched people’s choices
(Chapter 9).
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3.7 Summary

The chapter discusses the methodology used in this project. Two research approaches:
positivist empirical research and interpretative research were discussed. Positivist
empirical research is mainly for testing hypotheses for new relationships in existing
knowledge. Interpretative research was mainly for constructing theories or hypotheses
for new knowledge. The research of the harmony from Chinese calligraphy required
both approaches. Therefore, the interpretative approach was applied to study users
feedback on ambiguous points in the reformulated principles and the positivist empirical
approach was used to test hypotheses. A cyclic prototyping approach using a mix of
interpretative and positivist evaluation in each phase was planned. That is to say, a new
research activity was designed based on the outcomes from the previous one. The
methods used were listed as well. Since HCI is a multidisciplinary field, there are many
research methods available to be adapted in this research. Only those that were
appropriate and feasible were applied to this research.
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Chapter 4. Chinese Calligraphic Principles into
Analytical and Deductive Principles (Version 1)

4.1 Chinese calligraphy

Pablo Picasso expressed his appreciation of Chinese calligraphy, saying ‘Had | been
born Chinese, | would have been a caligrapher, not a painter’ (Beijing Times, 2002).
Chinese calligraphy has been fostered by Chinese culture for over three thousand years
and has become rich in conveying a sense of harmony (Chuang, 2004). Three thousand
years ago, a Chinese general, Tian Meng, improved the writing brush and Chinese brush
calligraphy developed into a unique art form in the Far East (Yue, 2004). It has been
adopted by Japan and Korea. Each Chinese character consists of different strokes of
various shapes and sizes, whilst the general appearances of the shapes are permanent
and unchangeable, some flexibility is still alowed. For instance, the shape of a stroke
does not need to be even or uniform from the beginning to the end. It can have a big
head and slim tail or the other way round. Carefully keeping a two-dimensional
framework in mind to balance the space and weight in an invisible square or circle, a
caligrapher can use hisher imagination to construct a character. The existence of
flexibility has led to vague principles for caligraphy. To master the skills, one has to
devote considerable time to practice. Eventually, each calligrapher will develop their
own written style. That is why calligraphy is regarded as a powerful tool to reveal one's
personality. For example, an impatient person will not have good calligraphy skills, as
he/she is eager to finish writing rather than produce aesthetic calligraphy. Sophisticated
calligraphers can demonstrate grandeur, freedom and happinessin their calligraphy.

There are many types in Chinese calligraphy, such as Zhuan%%, Di £, Zheng IF,
Hang 1T, and Cao %« (Figure 4-1). Zheng isthe regular script.

ATy &F 8% 9% |3

Zheng Di Hang Cao  Zhuan

Figure 4-1 Example of the five styles of Chinese calligraphy (Wen, et, al. 1987: p20)
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The regular script (Zheng) was developed from the type of Di. The creator was Y ou

Zhong (%% 151-230). The regular script calligraphers were aiming to achieve a style
which was elegant, clear, stable, regular and had decorum. After many generations of
calligraphers elaboration, a calligrapher, Zhenging Yan (i & il 709-785) finaly
developed a style of regular script which was widely acknowledged as one of the most
elegant. (There are another three styles but not as famous as his.) After maturity, the
regular script has been the standard style of Chinese characters for the last thousand

years,
4.2 Chineseregular script calligraphy principles

Many calligraphers have summarised some principles so people can master the skill of
writing good regular script calligraphy. For example, Xun Ouyang (Kk[FH#] 557-641)
created “The thirty six principles’. Chun Li (Z57% Around 1400-1500) wrote “The
eighty four principles’ and Ziyuan Huang (3% H JG 1837-1918) summarised “ The ninety
two principles’ (Zou, 2008). Modern calligraphers have also joined the research. For
instance, Liu published “The twelve principles’ in 1981 (Liu, 1981). These sets of
principles may have a couple of different features, besides the common features with
different levels of details in the explanations, but unfortunately they are all abstractive
descriptions like Guo's (1995) principles listed in the Section 4.3. In practice, even with
a guide to the principles, the path to become a calligrapher still consists of three stages:
1. Copy the character one after another from some famous calligraphers’ work, such as,
Zhenging Yan's, to develop the sense of the structure; 2. Practice without looking at the
master calligrapher’s work; 3. Develop personal style (Zou, 2008). These three stages

can take years, which discourages alot of people. Thusit can be asked:

In the regular script calligraphy, was there something consistent, deductive
and globally accepted as the key factor to construct a harmonious character.
In other words, when these key factors are achieved in a character, people
will regard it as a well-written character. Whilst, these keys were flexible so

each calligrapher can develop his or her personal style.



4.3 A set of Chineseregular script calligraphic principles

Guo (1995) published five principles for writing Regular Script, the standard font of
Chinese calligraphy. Unlike other principles, his principles were the simplest set and
focused on achieving the overall harmonious feeling, rather than trying to categories the
characters structures and describe the features in each category, such as Xun Ouyang
(KK BH #] 557-641) and Chun Li's (%= Around 1400-1500) principles. Therefore,
Guo's principles were chosen for the tranglation. His five principles are: Pingzheng,

Y unchen, Rangjiu, Xietiao and Bianhua.

1. Pingzheng (> 1) emphasizes that a character should look balanced and stable, not as
if it would topple over. This principle also requires that the down stroke must be exactly
vertical. Guo introduced the concept Centre of Gravity in this principle. In Guo’s (1995)
description, the centre of gravity of each character is determined by the central vertical
stroke. The characters Ping and Zheng themselves can serve as an example (Figure 4-2).
Their central vertical strokes are exactly vertical to enhance the stability of the whole

character.

qz‘ / ‘\\\\\H///// N ‘ IE

Figure 4-2 Chinese character: Ping (Balance) and Zheng (Stable)

If there is no vertical stroke, it will be the invisible Y axis at the centre. In other words,
the visual weight should be balanced on the left and the right. In Figure 4-3, there are no
vertica strokes in the Characters Duo (%: many) and Can (Z: join, refer), but the

visual weight is balanced based on the central Y axis, so the characters are stable.
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Figure 4-3 Chinese character: Duo (Many) and Can (Join, Refer)

Pingzheng isthe basic principle in Guo’s view.

2. Yunchen (%] %) ‘The Chinese term yunchen means well proportioned. The
arrangement of long and short or large and small strokes gives the viewer a sense of
harmony. This calls for a suitable arrangement of fat and lean strokes. The complicated
and simple strokes must be well proportioned” Guo (1995: p.27). This is the second
important principle. For instance, in Figure 4-4, Fei (3F: No) contains a moderate
number of strokes. Ding (] : fourth, man) only consists of two strokes and Lu (%&:
tackle) has nineteen strokes. Ding's strokes are fatter compared to Fei. Lu's strokes
sizes are slender compared to Fei. What determines the gauge of the stroke sizes? This

guestion is answered in the later principle Rangju.

jlz \\\\\\ T //// A 5 T }"E%é

Figure 4-4 Chinese character: Ding (fourth, man) and L u (tackle)

The character Yun (2]) means average. In a Chinese character, if aspaceisdivided by a
few parallel strokes, ‘ The distance between strokes is more or less the same’ (Guo, 1995:

p.27), asillustrated by the character Lu (3) (Figure 4-5)
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Figure 4-5 Distance between parallel strokes.

3. Rangjiu ( il:J7) concernsthe structural arrangement of the character.

“When you find an incongruity between left and right, top and bottom,
large and small, tall and short, etc., you must try to make the part that is
out of place with the rest less incongruous, draw a distinction between

the principal stroke and the subordinate stroke and harmonize them’.
(Guo, 1995: p.27)

This is about making the heavy part of the character less prominent. For example, when
acharacter consists of two sub-characters, oneis complex and the other oneissimple. A
sub-character is a group of strokes that conveys a meaning. The size of the strokes of
the ssimple sub-character should be enlarged and give more space to it. The complex
sub-character will occupy less space than usual. For example (Figure 4-6), the character
Ge (#: cut) has a left-right structure. There are only two strokes on the right part.
Without Rangjiu, by making it bigger and the left side smaller, the left side is too
dominant and gives people a feeling that the left side is forcing the right side to the
corner, which is breaking the harmony of the character. The character Xue (%%: study)
has a top-bottom structure. The bottom only consists of three strokes. Keeping the
strokes the same size as those on the top part makes it look like it is oppressed by the

top part, which is not beneficial to harmony.
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Before Rangju After Rangju

Figure 4-6 Examples of Rangju

4. Xietiao ( 1/3i]) refers to the cooperation between the strokes. It requires people to
consider harmonious relationship between thick and thin strokes, long or short strokes,
fat or slender strokes, complicated or simple parts, tall or short parts, left or right parts
and top or bottom parts in the same character. In other words, you must have a
harmonious layout of the character you are writing. Guo (1995) provides some example
characters to express the idea of Xietiao. For instance, the dots on the characters, Jf
(merge), and ¥ (cure), the way they are positioned implies a relationship between them,
which groups them together. The styles of horizontal strokes on the left and right of the
character JF (No) should be consistent, which suggests keeping the same structure for
both parts, enhancing the feeling that these two parts belonging to one character. The
relationships between the strokes should be expressed when writing a Chinese character.
‘If we pay attention to [the] structure and to the relationship of one stroke to another, we
[will] produce a harmonious atmosphere among the characters (Guo, 1995: p.28). If
they are moved to other places, the relationship will be broken (Figure 4-7 left column).
Unfortunately, Guo does not explain what the relationship is and why it should be
positioned like that.
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Without Xietiao With Xietiao

E

Figure 4-7 Examples of Xietiao on single characters

Xietiao not only takes place among the strokes on a character, but also between the
characters. Harmony in Chinese culture requires that any changes should not be so
distinguishable as to cause surprise. When it is necessary to increase the sizes of the
strokes on a simple character, even if there is still alot of space available, the sizes of
the strokes must not be too different to those of other characters. This answers the
guestion in Y unchen: What determines the gauge of the stroke sizes? For instance, if the
sizes of the strokes of the character Ding () are further increased, it breaks the

harmony among the characters (Figure 4-8).

Decently increase the sizes of the strokes of Ding |
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Indecently increase the sizes of the strokes of Ding |

Figure 4-8 Examples of Xietiao among characters

This also reflects Chinese culture, ‘ Taoists believed that all sizes arerelative’ (Hu 1991:
p.16): Although the stroke sizes of Ding (']") are increased, but the plentiful amount of

space makes the strokes relatively small, so the increase is not distracting.

5. Bianhua ( 4%1k) refers to flexibility in following the rules of calligraphy. In order
to retain the characters' harmonious appearance, the sub-characters have to change their
original form. Otherwise, they will break the rules of writing Chinese calligraphy and
affect the character’s harmonious structure. Consequently, flexibility has been added to
the principles. Guo uses the character #& as an example. The character #& which means
trees consists of two characters /K indicating wood (Figure 4-9). In the character for
trees, if both characters of wood kept their original form, it would break the principles
of balanced space and proportion and circular Layout, which results in a less
harmonious appearance. Therefore, the right-falling stroke has to be changed into a dot

in order to satisfy the conditions:



Harmonious;

The light-falling
stroke has been
changed into adot ———
in order to keep
harmony.

Wood:
Less Harmonious:

Both keep the
origina form. ——*

Figure 4-9 Flexibility on the Chinese character “ Trees’
4.4 First version of the new principles
There are both some clear and ambiguous pointsin the principles.
Theclear pointsare:

1. The centre of gravity is mainly determined by the central Y axis or the principle

down stroke which must be exactly vertical.
2. Thevisual weight should be balanced on the left and right sides.

3. When a character consists of a few or too many strokes, the sizes of the strokes
should be made bigger or more slender, but the changes should not be noticeable

at aglance.

4. When a character consists of a few parts, none of the parts should ook superior

to others.

5. If a space is split by some paralel strokes, the distance between the strokes
should be more or less the same.
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6. If the structures of two parts on a character are similar, their style should be the

same.
The ambiguous pointsare

1. Isit enough that the centre of gravity is only measured by the central Y axis?
What happens if a character satisfies this point by only occupying the upper part,

such as the character in Figure 4-10.

Figure4-10 A character that only occupiesthe upper part

2. If some strokes appear to be a group, their positions should imply the
relationship, but what determines the positions?

3. Hexibility is alowed if a sub-character breaks the harmony of the whole

character, but what form should the sub-character be changed to?

The thesis author was taught by calligraphers in China and has practiced Chinese
calligraphy for many years. With his experience and the insight of Chinese calligraphy,
the author has re-defined the five principles but kept and developed the useful ideas
presented by Guo (1995), and provide detailed explanation of how these principles can
help to construct a harmonious screen interface. The set of principles was presented in a
seminar to 26 scholars in Chinese studies. None of them criticised that the trandation

strayed away from the original principles.

Based on the existing calligraphic principles, five new principles were created. These
principles were refined after each stage of the research. At the start, they were:

1. Balanced Weight (BW)
2. Baanced space and proportion (BSP)

3. Avoiding Proportional Prominence (APP)
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4. Circular Layout (CL)
5. Hexibility (F)

In this thesis, simple patterns, together with Chinese characters, are used as examples to
explain the principles. To test a screen interface for harmony, the interface might be

‘converted’ into its most basic components as follows:
e Ignore colour (change the various colours into monochrome)

e Convert each significant component into a black block that represents its size,

and shape.
e Convert chunks of text into a black block.
e For simplicity at this stage, “movement” is not considered.

The Chinese font used to analyze in the research is created by the Founder Group which
is a Chinese technology company. The company developed the font based on the
regular script Chinese calligraphy standard. However, the standard is an art standard but
not a measureable standard, which means each calligrapher can have their own style on
their regular script calligraphy. Therefore, not only has this research developed the
principles for harmonious interface design, but also created a measurable standard for

the regular script Chinese calligraphy, which is a milestone in Chinese calligraphy.
4.4.1 Balanced Weight

This new principle is developed from Guo’'s (1995) first principle “Pingzheng” which
requires the stability of the characters. The basic idea of Guo's for constructing Chinese
regular calligraphy requires the identification of the centre of gravity of a character,
which is based on principle down-stroke or the central Y axisif thereis no down strokes.
To identify the centre of gravity inevitably involves the concept of weight. Since each
calligraphic character isin monochrome (usually black), people will intuitively perceive
all strokes to have the same specific gravity, that is to say, thicker strokes feel heavier
than thin strokes. However, Guo (1995) only looks at the left and right sides. By
combining the Judgement Lines (Figure 4-11) for calligraphic practice, the author

extended the idea of “Pingzheng” to all the sides divided by the vertical, horizontal and
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diagonal lines. If the weight on each side is balanced, the centre of gravity of a
character will be at the middle of the square (Figure 4-11). This should sort out the first
ambiguous point that it may not be enough if the centre of gravity is only measured by
the central Y axis (Example in Figure 4-10). At this stage, the weight of the strokes was
not computed, because the shapes of the strokes are so different and it was difficult to
work out how much area each stroke occupies. This has been fixed in the later research
(Section 6.3.2). At this stage, based on the visual estimates of many Chinese characters,
the weight on each side was more or less the same the same. Influenced by Guo's idea
that the weight on both sides of the central Y axis hasto be more or less the same, it was
concluded that when each line divided the character into two parts, it was difficult to
make all Part Ones as “heavy” as Part Twos, but the more Part Ones' weight are equal
to their corresponding Part Twos', the more harmonious it will be (Figure 4-11). For
instance, in Figure 4-12, when applying each line to divide the character Zhi % (purple)
into two parts, the weight of part oneisroughly equal to that of the part two. The central
point should be the centre of the gravity.

1
2
3
4
I
PL | P2 | Z
| | | P2 :
P1=Part One P2=Part Two
The Judgement lines consist of four lines crossing one point and a
circle. Each line divides a character into two parts. If the strokes in both
parts can convey the same sense of weight, the central point will be the
centre of gravity.

Figure4-11 How to use the Judgement lines pattern to judge weight
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&=
2N
Iy %
The centre of gravity

Figure 4-12 Applying thellinesto the“ Purple’ character

As the Chinese characters already exist, calligraphers only job is to find a reasonable
point on a character and then decide the size and shape of each stroke to balance the
feeling of weight. Interface designers have an extrajob to do, which is to construct their
own “characters’. For example: suppose there is an interface comprising four
components. Three of them look like horizontal lines and the fourth one appears to be

vertical: Figure 4-13.

Do the positions of the four components in Figure 4-13 make up a harmonious screen
interface viewed on a computer monitor? Different people may look at it from different
perspectives. The application of the Judgement Lines can help to reposition these four

components and create a more harmonious screen interface.
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The areas of the black rectangles are the same.

Width: Height = 4:3 (regular interface’ s dimensional proportion)

Figure 4-13 A simple interface without harmony

In Figure 4-14, intuitively, the two parts with the same size divided by any one of the

four lines does not give people the same feeling of weight. Physically, they do not

contain the same physical area of components. That is to say, the centre of gravity is not

at the middle.
E— _I > [ | ____—___:}T__l_ — ,—/l ;\ —2l
1 , - 1. =m 1 .. mm
! 2

Width : Height = 4:3 (regular interface's dimensional proportion)

Figure 4-14 Apply the Judgement Linesto analyse the simpleinterface for Balanced Weight 1

Component 1 —

Component 2 —»

Component 3 —

<— Component 4

Figure4-15 A simple harmonious interface
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After adjusting the positions of the four components, the interface looks like the one in

Figure 4-15. Visually, this interface is more harmonious than the previous one. The
Judgement Lines are applied to analyse the differences. Asillustrated in Table 4-1, the
area of Component 1 is equal to the Component 3's and the Component 2's area is the

same as Component 4's.

Line Area
when the Line 1 divides the new interface | Component 1 + Component 4 =
into two parts Component 2 + Component 3
\\\— 2
==
1 .

when the Line 2 divides the new interface | Component 1 + half Component 2 + half
into two parts component 4 = haf Component 2 +
Component 3 + half component 4

)
- - - - __-___

l L |

when the Line 3 divides the new interface | Component 1 + Component 2
into two parts =Component 3 + half component 4

4
— )

.

.
.
.
i |
.
.
4
./ —
.
.

when the Line 1 divides the new interface | Haf Component 1 + Component 2 + half
into two parts component 3 = half Component 1 + half

: Component 3 + component 4
—— )

1 L |

Table4-1 Apply the Judgement Linesto analyse the simpleinterface for Balanced Weight
Any changes of the place of a component require corresponding repositioning of other
components to rebuild the harmony. Otherwise, the established harmony will be broken

down. For instance: (Figure 4-16)
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Harmony !

Less -~
harmonious | s

Figure 4-16 Breaching the principle Balanced Weight to break harmony

The new principle aims to delineate the first ambiguous point. However, at this stage,
the weight of the strokes was only estimated, because the shapes of the strokes are so

different and it was difficult to work out how much area each stroke occupies.
4.4.2 Balanced Space and Proportion

The second important feature of Chinese calligraphy is balanced space and proportion.
Guo’s (1995) second and third principles, “Yunchen” and “Xietiao” cover this feature.
This idea suggests that Harmonious screen interface design requires attention to the
distance between each component. It implies that even if an interface is constructed
under the principle of Balanced Weight, unbalanced space and proportion may still
cause problem to the sense of harmony. However, Guo’s principle only clearly states
that if a space is divided by some parallel strokes (components in terms of screen
interface), the distance between the strokes (components) should be the same. His
description of positioning the other strokes is ambiguous, which is the second
ambiguous point. By analysing many Chinese characters, it was found that the distance
between the centres of gravity of neighbouring part strokes is more or less the same.
Figure 4-17 shows the character %% (sun flower) in which the centres of gravity of the
strokes (a) and of the part strokes (b) (Section 4.4.2.1) are marked (Calculated by the
software Autodesk AutoCAD v14). The distances between the neighbouring centres of
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gravity (Section 4.4.2.2) of the strokes was more variable (in size of 500px by 500px,

there are 15 distances, mean is 86.47px, standard deviation is 33.39px) than the
distances between the part strokes (in size of 500px by 500px, there are 40 distances,
mean is 77.43px, standard deviation is 26.66px). In addition, when drawing a new
stroke the calligrapher positions the near stroke by reference to the neighbouring parts
of strokes. Thus in achieving Balanced Space and Proportion emphasis was placed on

the part strokes.

(@) Centres of gravity on the whole strokes "(b) Centres of gravity on the part strokes

Figure 4-17 Centres of gravity on wholes strokes and part strokes
In order to use this discovery, two things were need to be clarified:
4.4.2.1 Part strokes

If a stroke crosses another stroke, the shared area was not taken into account. For
instance, on the character Kui (Z%: sunflower), the shared areas are crossed out and

omitted (Figure 4-18).
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Figure 4-18 Omit the shared ar eas between strokes

The reasons are that: first, it is difficult to tell a shared area belongs to which stroke;
second, if a shared area is part of any sectors that connect to it, some sectors of the
divided strokes may be smaller than the shared area. If the shared area is not omitted,
the centres of gravity will be on the shared area, which will result in more than one
centre of gravity on one sector. For instance, this happens in the character 2. The

circled sectors are smaller than the shared areas connected to them (Figure 4-19).

Figure 4-19 Sectors of some divided strokes are smaller than the shared areas
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4.4.2.2 Thefirst definition of neighbouring strokes

The definition of neighbouring strokes (redefined in Section 6.3.10.2) was: if a straight
line could be drawn between two centres of gravity without any blocks, then the two
strokes were neighbours. For instance, in Figure 4-20, in the character for purple (%),
the centres of gravity of stroke 1 and 3 are blocked by a stroke, so they are not
neighbours, but the centres of gravity of stroke 1 and 2, the centres of gravity of stroke 2

and 3 are neighbours.

Figure 4-20 What are neighbouring strokes —no stroke block at the middle of two centres of gravity

Similar distances from the centre
of gravity of astroketo the
centres of gravity of its
neighbouring strokes.

Figure 4-21 Similar distances between strokes' centre of gravity
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In Figure 4-21, because there was no suitable software found to calcul ate the centre of
gravity at this stage, all the centres of gravity and the distance between the centres were
estimated. The distances between the centres of gravity of the neighbouring strokes
were more or less the same. Perhaps a ssmple mathematical example will make this
point clear: suppose there is a 12cm long space and five components. In terms of
harmony, the space has to be evenly divided by the five components' centres of gravity
(Figure 4-22):
Components. 1 2 3 4 5

<« 2CM 3le 2CM le 2CM ple 2CM ple 2CM ple2CM  »

< Space: 12cm

v

Figure 4-22 Equal spaces between the centres of gravity

Harmonious screen interface design will be more complicated. On the interface in

Figure 4-23, the distances between any centres of neighbouring components are nearly

the same.
| 1 1
i 2 i I
s i 2
| 3 \
E ‘ ! 3 ——& |
L4 |
E 5 E e —

Figure 4-23 Similar distances between any centres of neighbouring components
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The pattern in Figure 4-24 was created on basis of the principles.

>

= B

|
I1l
2 -
| X 2
D3 1 '
| X - S
: : %3
L4 4
: X . —

Figure 4-24 The pattern satisfies all the principles

According to the second principle, the distances between centres of neighbouring
strokes are more or less the same. Repositioning the components whilst retaining the

centre of gravity can make the interface less harmonious. (Figure 4-25)

Harmony . ! .

> 7 >
N 4 N ] 4 N 1 4
N , N . N .
H ~ | ’ N ’ ~ ’
armonious A ' ‘ N ‘ N ‘
N 4 N 4 A 4
N ! ’ N I ’ N I ’
N 4 N 4 N 7’
~ z N ’ A ’
3 B l 3 I1 3 B l
7z A 7z N 7z A
4 4 A 4
, . , N , N
7z A ’ A 7z A
’ N ’ N ’ N
-/ — S/ — . ! .
7’ 1 A 4 1 N 7’ 1 N
, N , N , N
. ' N . ' N . S N

Figure 4-25 Repositioning the components whilst retaining the balanced weight can makethe
interface less harmonious
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The above two ideas above were based on the thesis author’s personal experience in
practising Chinese regular script calligraphy. They were discussed and improved again
in Section 6.3.10.

4.4.3 Avoiding Proportional Prominence

This principle comes from Guo’'s (1995) third principle “Rangjiu”. In Chinese
calligraphy, consider a character that consists of two parts, the first part consists of a
few strokes and the second part is made up of many strokes. In this case, the second part
has to be less conspicuous. Otherwise it will dominate most of the space and ruin the
harmony. This feature is seen indicates that in harmonious screen interface design, if
one component occupies too much space, then something has to be done to reduce the

size of it and enlarge others. For example: (Figure 4-26)

The Component 3 istoo conspicuous

Component 1>

\\\ — ,,’/
Component
—> |---- e — 3
Component 2

Modified according to the third principle

Component 1—»

Component

—> 3

Component 2

Figure 4-26 An example of Avoiding Proportional Prominence
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4.4.4 Circular Layout

Circular Layout is not mentioned by Guo (1995). The researcher concluded it from his
calligraphic experience. It is also supported by another Chinese calligrapher, Fu (2003).
Traditionally, people regard the layout of a Chinese character as a square. Actually, the
layout should be circular. If a circle is drawn outside a regular Chinese calligraphic
character, it can be found that usually none of the strokes extends outside the circle.
They elongate or shrink under the constraint of the curve, whilst the ends of the strokes
have been elaborately located to convey a sense that there is a circle (Fu, 2003). This
matches the Chinese concept that the harmonious human activities should follow the
constraints of nature/the universe which was believed to be a circle outside the square
earth (Wu, 2006). Most people do fedl that acircle is the most harmonious of all shapes.
Also, according to Interposition Cue Theory, when people see part of a circle, the
human brain will insert the missing parts, so that the person is aware of the entire circle
(Eysenck, 2000). Therefore, it suggests that an interface with a Circular Layout can
achieve a more harmonious visual effect. For example, in Figure 4-27, the bottom
pattern is more harmonious than the upper one, since the outline of the components lie

on or within acircle.

Based on the first three principles  Modified according to the fourth principle

== ~< 7 =

~
i 1 ~
< ~

N N .
< ~
, I4EN ! VRN
, ’ N ] , \
, 4 N 4 \
{4 \
/ \
'
[
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\
\
[
\ ’
\ ’
N ’ \ , i N ,
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, N
~ . N
N .

\
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Figure 4-27 A comparison between circular and not circular layout

The circle or ellipse does not necessarily only inside the screen area. For instance, the

circlein Figure 4-27 can be enlarged as in Figure 4-28.
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Figure 4-28 Enlargethecircleto the outside of the screen

4.4.5 Flexibility

The principle of Flexibility is equivalent to “Bianhua’ which is Guo’'s (1995) final
principle. In terms of harmonious screen interface design, the application of this
principle changes the shape of certain components to generate a better sense of harmony.
For example, in Figure 4-29, the left component includes a vertical component and a
horizontal one at its middle. The horizontal one looks aggressive in the pattern.
Therefore, its shape should be modified to make it more harmonious, such as rounding
its corners and producing a parallel effect. According to the principles of Y unchen, the
space between the vertical components will be more or less the same.

Figure 4-29 An example of Flexibility
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4.4.6 How the new principlesrelateto the original principles

The new set of principles was developed based on Guo’s (1995) principles. Figure 4-30

shows the relationship between the new principles and those of Guo.

New Principles Guo'sPrinciples
e Balanced Weight < e Pingzheng
e Balanced Space and Proportion \ e Yunchen
e Avoiding Proportional Prominence < ¢ Rangjiu
e Circular/Elliptical Layout o Xietiao
e Flexibility < e Bianhua

Figure 4-30 Relationship between the new principles and Guo’'s principles
4.5 Designing interfaces with the new principles
The following components ( Figure 4-31) were used in a prototype of the software to

motivate British-born Chinese children to develop their culture of origin. The five new
principles were used to produce a harmonious screen interface.

Shadow of

King's irl’ Monkey Dragon Stick wall
image image King's Girl’simage
image

Figure 4-31 The components for demonstrating the principles
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4.5.1 Principle One: Balanced Weight

1. Turn each object into a black silhouette to reduce confusion and distraction
(Figure 4-32).

>

Figure 4-32 Remove the colour s on the components

2. Set the centre of gravity of the interface at the middle by using the three lines,
whilst, the relationships among the components requires extra attention. For
instance, the Monkey King's image has to be aways beyond its shadow (Figure
4-33).

Monkey King | /7
4

A

N
. Dragon Girl

N
N v
N
N
\
N

Width : Height = 4:3 (regular interface’ s dimensional proportion)

Figure 4-33 Build an interface and apply Balanced Weight

3. Ensure the two parts divided by each line approximately contain the same size of
black area (Figure 4-33).
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4.5.2 Principle Two: Balanced Space and Proportion

1. Locate the centre of gravity of each component.

2. Baance the distance between the centres of neighbouring components. (Figure
4-34). It is unlikely that all distances can be exactly the same, but the designer

should get as close to this principle as possible.

Dragon Girl

N
7 N
’ N
p N
- -
A ek
’ N
’ A
N

Figure 4-34 Apply Balanced Space and Proportion to theinterface

4.5.3 Principle Three: Avoiding Proportional Prominence

1. ldentify items that appear to be prominent and resize them. In this example, it is

thetitle one.

2. Rearrange the positions of other components to retain the balanced weight, the
centre of gravity of the whole interface and the balanced distances and

proportions.
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Dragon Girl

Figure 4-35 Apply Avoiding Proportional Prominence on theinterface

4.5.4 Principle Four: Circular Layout

1. Keep the peripheral components on acircle (Figure 4-36).

Figure 4-36 Apply Circular Layout to theinterface
4.5.5 Principle Five: Flexibility
1. Review the completed design

2. Change components that may harm harmony. In this example, Dragon Girl’s

hair is too outstanding so it should be made it smaller (Figure 4-37).
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Figure 4-37 Apply Flexibility on the interface

So far, the five principles have been applied It is time to return to the coloured

componerg andremovethe lines Figure4-38).

Figure 4-38 Return colours and remove the Judgement Lines

Figure4-39 displays some screen interfaces with the same components, but each screen
interface breaks a least one principle. The finished interface (A) obeys the principles

and is visually more harmonious.
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