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ABSTRACT

This thesis attempts to develop an architectural dynamic design method to build a public
activity space to deliberately evoke an appropriate emotion. It is argued that this emotion
is evoked by proportional changes between users and the components within the defined
spatial framework. These changes contribute to a perceptual force- that of architectural
dynamics. It is assumed that the quality of the dynamics can be defined and applied to a
certain group of modules within the defined spatial framework. If the dynamics of the
proposed space can be predicted and the center round which the modules are organized
can be determined, then those modules primarily affecting the dynamics can be inferred,
selected and, therefore, organized accordingly. The strategy of this study is to produce
the modules, design an architectonic space, conduct a survey, analyze the responses and

summarize the findings.

The definition of the quality of the dynamics is based on strictly limiting the primary
factors discussed in 2.2.3. The dynamics of a shape is assumed to be an assembly of the
dynamics of its visible planes within the defined spatial framework. If it is accepted that
the human being’s body is the direct source of a reliable criteria to evaluate the space,
another assumption is that the dynamics of each plane of each module can be measured
by the ratio of the two relevant dimensions to those of the cube which simulates the space
occupied by a human body. Consequently, a dynamic value can be assigned and each
plane of the modules measured. The implication of this is that if the body is indeed the

criteria used, then the majority of people would show a preference to one specific space.

Theoretically, the involvement of personal experience in judging the suitability of a space
can be dramatically reduced, thus reinforcing the role of dynamics. Given Le Corbusier’s
“The Modulor”, a form creation system in harmony with the human body, a group of
modules can be produced, as discussed in 2.3.5 Quality of Dynamics, and so the
dynamics can be practically applied. As the modules are without colour or texture, the
sense of weight can be dramatically reduced, as discussed in 2.3. Moreover, the ability to

identify the center of a symmetric form comes from man’s intuitive perceptive ability and



man’s need to be social, as discussed in 2.2.5. Thus, the proposed space built around the

center can enhance the involvement of the intrinsic attributes of perception.

The proposed architectonic space is designed in Chapter Three. This is created by
making amendments to the defined square-shaped initial layout in order to promote the
center (see 2.3.4 and 2.2.5). The convergent dynamics of this proposed space is predicted
to be very strong around the level 6-7 (the convergent dynamics is scaled from 0 to 7).
This level may represent a suitable space and the dynamics is a collective dynamics,
emanating from the four chosen modules (see 2.3.6 and 2.3.7), and composed of the two
symmetric axes of the square space of the initial layout, from whose center the dynamics
can be perceived. Thus, the dynamics of the proposed four modules can be inferred and
selected accordingly. Moreover, if the convergent dynamics is around 6-7, then this
implies that the spatial center is very clear. In this way an appropriate architectonic space
can be built up possessing very strong convergent dynamics and a very identifiable

center.

The survey is carried out in Chapter Four. Eight identical spaces are presented, except
for the modules composing the two pairs of symmetrical axes. The subjects comprised
non-architectural students, categorized by the gender-age factor, and architectural
students. The three independent variables to be tested include the level of the convergent

dynamics, clarity of the center and the most preferable space.

In Chapter Five, the responses are statistically analyzed and in Chapter Six it is
concluded that there is, in fact, no conclusive evidence that a preferable space is chosen
in terms of the level of the convergent dynamics and clarity of the spatial center. Thus, it
follows that the human body itself is not a substantially sufficient criterion to be used as a
reliable source in order to evaluate a space. The ordinary person did not feel the dynamic
fluctuations between the spaces as much as the architectural students. In the non-
architectural subjects the fluctuations differed according to their age and gender. This
study does, however, suggest that an architectural practitioner could use a design strategy

to satisfy his clients depending on whether they are young or old, male or female.
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DEFINITION

Module: The shapes produced by “The Modulor”

Standard Modules: A certain number of the modules to be selected from the
modules produced by “The Modulor”

Local Coordinates: The place on the initial layout on which the proposed

modules are going to be imposed
Generally Proposed Modules: The modules imposed on the initial layout constructing
the general surroundings of the proposed space
Crucially Proposed Modules: The modules imposed on the crucial location on this
layout primarily affecting the dynamic variable of the
proposed space.
Arrangement of Modules in Defined Spatial Framework:
Most of the modules are imposed on the initial layout with
their horizontal dominant dimension parallel to the edges
of the square-shaped initial layout.

Ground plane: The bottom surface of the modules on the court space

Frontal plane: The surface of the modules facing the court space

Side plane: The surface of the modules vertically perpendicular to its
frontal plane

Module A: the module to be imposed on point A in the proposed space.
Module B: the module to be imposed on point B in the proposed space.
Module C: the module to be imposed on point C in the proposed space.
Module D: the module to be imposed on point D in the proposed space.
Module E: the module to be imposed on point E in the proposed space.
Module F: the module to be imposed on point F in the proposed space.

NOTATION

Dt ---the dynamic variable of the theme of the architectonic space to be proposed

Dy --- the dynamic variable of the proposed architectonic space

D; --- the dynamic variable of the initial layout

D¢ --- the dynamic variable of the proposed modules crucially affecting that of the
proposed space

Dg --- the dynamic variable of the proposed modules generally constructing the proposed
space other than the four crucial modules

4

D,---the dynamic variable of the module to be imposed on point A, which is the
collective configuration of the dynamic variables of its frontal plane dg, (the
dynamics in the length dimension dg,, the dynamics in the height dimension dgp), the
ground plane dg, (dynamics in the length dimension dg; the dynamics in the breadth
dimension dgg), and the side plane ds, (dynamics in the breadth dimension dap, the
dynamics in the height dimension dg,p)
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Dy---the dynamic variable of the module to be imposed on point B, which is the
collective configuration of the dynamic variables of its frontal plane dg, (dynamics in
the length dimension dg,; the dynamics in the height dimension dg.p), the ground
plane dg, (dynamics in the length dimension dg,; the dynamics in the breadth
dimension dgp), and the side plane dg, (dynamics in the breadth dimension dg, the
dynamics in the height dimension dg)

D.---the dynamic variable of the module to be imposed on point C, which is the collective
configuration of the dynamic variables of its frontal plane dy. (dynamics in the length
dimension dg,; the dynamics in the height dimension dg;), the ground plane dg
(dynamics in the length dimension dggi; the dynamics in the breadth dimension dges),
and the side plane dy. (dynamics in the breadth dimension ds., the dynamics in the
height dimension dscp)

Dg---the dynamic variable of the module to be imposed on point D, which is the
collective configuration of the dynamic variables of its frontal plane dg (dynamics in
the length dimension dgy, the dynamics in the height dimension dg), the ground
plane dgq (dynamics in the length dimension dgq;; the dynamics in the breadth
dimension dga), and the side plane dyg (dynamics in the breadth dimension dsgy, the
dynamics in the height dimension dsqn)

D.---the dynamic variable of the module to be imposed on point E, which is the collective
configuration of the dynamic variables of its frontal plane d¢ (dynamics in the length
dimension dg; the dynamics in the height dimension dg.), the ground plane dg
(dynamics in the length dimension dg; the dynamics in the breadth dimension dgs),
and the side plane d,. (dynamics in the breadth dimension ds.y; the dynamics in the
height dimension dsen)

Dy¢---the dynamic variable of the module to be imposed on point F, which is the collective
configuration of the dynamic variables of its frontal plane dg(dynamics in the length
dimension dg;, the dynamics in the height dimension dsm), the ground plane dgr
(dynamics in the length dimension dgq; the dynamics in the breadth dimension dgp,),
and the side plane dsr(dynamics in the breadth dimension d,p, the dynamics in the
height dimension dm).
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1. GENERAL INTRODUCTION

[.1 INTRODUCTORY BACKGROUND

Architecture as a profession scems 1o have been greally influenced by a, ignorant of its
eaclustve interachion between man and man-niade space. There are a wide vanety ol
desien styles through architectural hustory, from Classicalism, Modernism, Posl-
Modemism, Functionabsm, Structuralism. Fermalism, and so on Architectural design
seems o penodically caich the fashion, 1o maich peaple’s imtergsts, In other words,
archilects seem 1w posiion themscives where human bemngs, who occupy and useg the
space, are lgnotant of their psychological réaction 1o the designs. However, architects
need o put mere of thar attentien on how 1o design a butlding in order to arouse a
preferahle emotion primanly related w visual perceptiont. A visual candition can
contribute a comiortable or uncomfortable psyehological effect emanuting from the
architecture’. The two drawings (Figure 11 a, by below appear 1o 2voke a strong enntion

of visual pleasure.
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Flegure 1.1 &, b

There s a beheftha there s an cehomg redstionship betw een the psvehology of emation
and proportional changes of shapes in & defined architectural space and therclore an
appreciative emotion can by established relating to the nght proportion of & shape (e
L3 L o

An emoetion evolked by space depends on the surroundings. Perceplually, each
shapre conteihuies ta the visal d:«f1‘|L.:'ni+;.c."I Thus, there 15 2 link helween an emaolion
evoked from that spece und the shupes creating the space. For example. it is assumed that
a cuhe positioned 1 lront of a viewer can change its size (tecly in three dimensions. and
that 1t stundds within a boundiary, without calor ar texzure. As Lhe size ol this shape
changes. the spatiad coerdinutes betw een the view er and the larget also change. The
inter-space estublishes o particular ratio of remoteness ad connectedness, depends on
which atfects the archuectural complex s o whole  This shoukl not only he considered

simply metric distances, but slso dynamieslly, a5 1t can be found that the ratwe of

| &t wlaen s enpteaarve, the snapee 91 obccrmiuat by seen 35 dynunee. (Sheo Kudolt Araierm T be Dyiamice at
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remoteness and connectedness contribute to the forces of attraction and repulsion. In
response, this force also corresponds to some degree of emotion, for example, freedom,
respect, etc. As the height of the shape increases dramatically, a vertically rising
dynamic is evoked and this dynamics may evoke a feeling of emotional freedom. At
some stage, a viewer can feel its proportion to be just right. The viewer might say that
he/she feels that this shape is appropriate, suitable and he finds comfort with it. This self-
evaluated reaction comes from his perception and coordinated spatially according to his
physical existence. This idea can be followed through. If an abstract architectonic space
can be set up, and the factors involved in influencing the perceptual dynamics of a shape
eliminated or limited, the emotion of a space can be primarily related to the three-
dimensional changes, the dynamics of the shapes being defined directly in terms of the
human body, proportionally. ‘The Modulor’ can fulfill the practical application of the
concept of dynamics, by which a number of modules can be produced. Moreover, if a
natural order is determined in which these modules can be organized, such as the intuitive
identification of the center of a form, these modules can, accordingly, be organized
within a defined framework. Therefore, it is contended that it is possible to design an
architectonic space with a reciprocal emotion, by means of the dynamics of its
components. The concept of dynamics may, therefore, be adopted as a suggestive design
tool in order to design the proposed space.

Additionally, this thesis is an attempt to explain an abstract idea or emotion in a
rational and practical way. This can only be done by limiting the factors and narrowly
defining the space. Architectural dynamics is used as a bridge between the relationships
of each of the shapes, which are systematically and integrally organized in terms of the
dynamics, within a defined spatial framework. It is nothing more than a logical design
method from a realistic point of view. This is one way to design an architectural
space, the other way is historical, which is for these purposes discounted. These seem to

be the basic ways of approaching an architectural design’. The creation of the proposed

31 fell into these thoughts; of which, there were two ways to be delivered; the one historical, by description of the
principal works... the other logical, by casting the rules and cautions of this art into some comfortable method: where
of I have made choice; not only as the shortest and most elemental, but indeed as the soundest. (Sir Henry Wotton,
The Elements of Architecture, 1624)
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architectonic space within a systematic spatial framework can be seen as a logical design*

rather than a realistic exercise.

1.2 PROBLEM STATEMENT

Although the perceptual dynamics of shapes play a significant role in the psychological
behavior of man and his surrounding, in terms of architectural design, there are
surprisingly few works available on this topic, and the few that there are do not give a
systematic explanation of this relationship. One of the major reasons might be that there
are so many factors functioning simultaneously, especially those to do with the mind.
However, this study attempts to explore the seemingly yet profoundly intangible

relationship existing between human emotion and the surroundings.

1.3 RESEARCH OBJECTIVE

The research objective is to establish a dynamic design theory that might assist a designer
in designing a relatively suitable built environment in terms of the dynamics of the
shapes.

In Chapter Three this theory is applied to an architectural space design in order to
examine it. This space is presented to respondents together with a number of other
architectonic spaces constructed under similar conditions and this is dealt with in Chapter
Four. Whether it is proven or needs some adjustments can only be answered after

analyzing the data.

1.4 SCOPE OF STUDY
This study attempts to explore a relatively countable relationship between man and his
experience of the environmental space, in an attempt to evoke an appreciative emotion

from that space.

% Wilenski (1927), insisted that an architect’s “business as artist” was with “the definition, organization and completion
of his formal experience by creating a concrete object. (Mitchell, William J (William John), The Logic of Architecture,
Cambridge, Mass: MIT Press, 1990, P25)
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This proposed built environment focuses on a typical public activity space and the
development of this space is based on an architectonic space to be defined, and the
relevant factors in building up this space need to be explicitly specified (Architectonic
Space Defined in Chapter Two).

The factors involved on the human side include the human body, the mind, weight
sense, visual perception and coordination and the viewing point. These will be
specifically discussed under the Definition of Dynamics in Chapter Two. These factors

are used to cast the relevant hypotheses.

1.5 RESEARCH HYPOTHESES

Six hypotheses have been drawn up for the purpose of this dissertation. Each of them is
positioned in the relevant part of the context (Figure 1.2).

Hypothesis One:

The dynamics of a shape is an accumulation of the dynamics of its visible planes that
assemble this imaginary shape in the defined spatial framework.

Hypothesis Two:

The dynamics of each plane of each module can be calculated and measured by
comparing the two relevant dimensions to those of the cube, which simulates the space
occupied by a human body, within the defined spatial framework.

Hypothesis Three:

The sense of weight does not function in the modules generally imposed (refer to the
relevant definition) in the defined spatial framework but in those with vertically dominant
dynamics, crucially affecting the dynamic variable of the proposed space.

Hypothesis Four:

Personal experience and background will not affect the ability to be critical of the
emotion evoked from the defined architectonic space.

Hypothesis Five:

There is a center in the proposed architectonic space at which point the dynamic variable
of this space can be perceived as the people complete touring this space.

Hypothesis Six:

ARCHITECTURAL DYNAMICS AND A SUITABLE PUBLIC SPACE CHAPTER 1: GENERAL INTRODUCTION 5



The dynamic variable of the architectural theme for the proposed architectonic space

should demonstrate a relatively stronger concentrated dynamics than the others that are

built based on the same available shapes in the same condition. This dynamic variable is

seen as the more appropriate dynamic variable.

The standard modules
produced by “The
Modular’ including
the ground panel

Personal experience
Hypothesis 4

Appreciative
emotion to be

(12)

The modules
organized around
the ‘dynamic’
center: hypothesis §

criticized by a
visitor

(11

(4

Gravity sense:
Hypothesis 3

The proposed exterior
spatial environment

Dynamics of
the proposed
architectonic

(1)

Definition of Dynamic
Dynanﬁc; measurement
Hypothesis 1 scale:
Hypothesis 2
2 (3)

Figure 1. 2

)

Constructed based
on the initia! layout
spatial framework

space:
Hypothesis 6

Q)

(6)

(&)

General attributes
of this kind of
architectural space

&)

The theme of
this proposed
architectonic
space

(10)

To summarize, it is proposed that an appropriate dynamic variable can be installed in a

proposed architectural space. Therefore, a relatively suitable built environment can be

built and, consequently, the proposed architectonic space for this study can be established

by dynamic means.
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1.6 METHODOLOGY

As the objective of this study is to establish a suitably built environment, the complete

process involves setting up the design theory, designing the architectonic space in line

with this theory, examining the feasibility of the theory in terms of the responses, making

any necessary adjustments and forming a conclusion. These five main aspects will be

illuminated in the relevant chapters demonstrated in the context structure.

Context Structure

A brief description of the methodological process of this study can be represented

graphically, as in the figure below (Figure 1.3) and indicates in which chapter each aspect

is discussed. The dashed lines correspond to the relevant chapter and the solid rectangle

inside each dashed line indicates the description of each section.

Chapter One, the introduction section, sets up the skeleton for this study. Chapter

Two, the dynamic theory section, comprises the hypotheses and definitions of the

relevant concepts and this chapter is the primary core of all the chapters. The proposed

architectonic space is designed and built up in terms of this theory. The design theory is

examined by means of the survey and this is dealt with in Chapter Four. Chapter Five

analyzes the data collected. The recommendations and conclusions in terms of the

findings are made in Chapter Six.

Chapter 1

Introduction

Chapter 2

Concepts defined in
terms of hypotheses

/

Hypotheses

Chapter 6

Adjustment and

Architectonic
space Design

Chapter 4

Survey

Chapter 5

Data Analysis

Conclusion ,
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Dynamic Theory

It is argued that this emotion is evoked by proportional changes between users and the
components within the defined spatial framework. These changes contribute to a
perceptual force- that of architectural dynamics. It is assumed the quality of the
dynamics can be defined and applied to a certain group of modules. If the dynamics of
the proposed space can be predicted, as can be the determination of the center as the
spatial order, those modules primarily affecting this dynamics, can be inferred and
selected accordingly.

The definition of the quality of the dynamics is based on strictly limiting the primary
factors. The dynamics of a shape is assumed to be an assembly of the dynamics of its
visible planes within the defined spatial framework. If it is accepted that the human
being’s body is the direct source of a reliable criteria to evaluate the space, another
assumption is that the dynamics of each plane of each module can be measured by the
ratio of the two relevant dimensions to those of the cube, simulating the space occupied
by a human body. Consequently, a dynamic value can be assigned and each plane of the
modules measured.

Given Le Corbusier’s “The Modulor”, a creative system in harmony with the human
body, a group of the modules can be produced from the initial system, and so the
dynamics can be practically applied. As the modules are without colour or texture, the
sense of weight can be dramatically reduced. Moreover, the ability to identify the center
of a symmetric form comes from man’s intuitive perceptive ability and man’s need to be
social. Thus, the modules of the proposed space can be built around the center and this
also enhances the involvement of the intrinsic attributes of perception.

The proposed space is built up by making amendments around the spatial center of
the square-shaped initial layout. These amendments can be coordinated in promoting the
center of it. The convergent dynamics of this proposed space is predicted to be very
strong and this level may arouse an appropriate emotion in this proposed space. This
dynamics is crucial and represented by the convergent dynamics collectively released by
the four chosen modules composing the two symmetric axes of the initial layout and
perceivable at its center. In this way the dynamic ‘quality’ of the proposed four modules

can be inferred. The modules can be selected accordingly. Thus, the proposed
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architectonic space can be designed in terms of the dynamic quality and evoke an
appropriate emotion.

Since the establishment of this type of architectonic space is based on conditional
generalization, this design method might be seen as a reference to guiding those

architectural designs supposed to have similar functions and emotional goals.

Architectonic Space Design

This proposed architectural space is built up according to the concept of architectural
dynamics. The design is the practical application of the dynamic theory.
The establishment of this architectonic space is divided into seven steps and is
specifically illuminated in Chapter Three. They are briefly introduced here:
Step 1. Programs Study and Initial Layout
Step 2. Theme Synthesized and Dynamics of Theme Formalized
Step 3. Module Generation, Standard Modules Selected and Dynamic Assignation
Step 4. Dynamic Framework and Coordination of Proposed Modules
Step 5. Dynamic Inference
Step 6. Proposed Module Determined
Step 7. Architectonic Space Presented

Survey

The survey is covered in Chapter Four. The objective of this part of the study is to test
whether the emotion evoked by the architectonic space designed in Chapter Three is
relatively more appropriate than those of others. This means that this proposed space has
to be presented and compared with a number of analogous architectonic spaces. The
questionnaire is provided with ‘closing’ questions in order to collect the data. The ‘quota
sampling’ method is used to draw a representative sample. The respondents include
thirty non-architectural people and ten architectural students from the local architectural

school.
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Data Analysis
This section is covered in Chapter Five and entails the statistical calculation process.

Data analysis is carried out to see whether the hypotheses are accountable or not.

Conclusion

Chapter Six concludes this research. Any adjustments and recommendations form part of

this conclusion.

1.7 SUMMARY
This chapter has outlined the general skeleton of this research, section by section,
including the introductory background, problem statement, research objective, scope of
the study, and the research scope, research hypotheses and methodology.

In order to proceed, a three-dimensional model will be set up using a number of
modules produced by “The Modulor”. These modules will be organized according to the
dynamics concept. An experiment is set up to justify the design. Findings will be

determined from the results of the analysis and recommendations made.
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2. ARCHITECTURAL DYNAMICS AND ITS APPLICATION

2.1 INTRODUCTION

The objective of this chapter is to attempt to define the “quality” and scale of the
architectural dynamics and present how it can be applied to the architectural spatial
design. The factors involved in defining the dynamics are divided into two main parts
discussed in separate sections: Architectural Dynamics and Architectonic Space Defined,
respectively. The Dynamic Three-Dimensional Framework and Architectural Factor

attempt to apply the method of architectural dynamics to the spatial design.

2.2 ARCHITECTURAL DYNAMICS

2.2.1 INTRODUCTION

Within the defined architectonic space (to be defined in 2.3), emotions evoked by a space
can be primarily related to how the mind evaluates the perceptual surroundings, reflecting
and coordinating the spatial coordination of the person in this space.

A number of hypotheses will be made in terms of the relevant factors, such as the
coordination of viewing points, visual perception, the mind and weight sense and the
human body. A number of modules can be produced by “The Modulor” in terms of the
basic spatial volume occupied by the human body, being the reference cube, with which
the modules keep a proportional relationship. The “quality” of the dynamics of the
modules can be defined, and then measured in terms of this reference cubic space. There
is a center, either a form or a space, intuitively perceived by a person, round which the

modules may have to be organized in terms of their dynamic “quality”.

2.2.2 DYNAMICS OF SPACE AND RESULTING EMOTION
Perceptual dynamics conveys its host which is the “shape”. It can be said that a shape is
the vehicle carrying the dynamics. To be seen as expressive, the shape of an object must
be seen as dynamic.

Since matter creates space, there must be a dynamic presence in an architectural
space as well. The dynamics should be clearly presented, without causing any ambiguity,

since, psychologically, the appearance of the frame of a building needs to be as simple
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as possible in people’s minds®. No matter what kind of space it is, a space has to be
created by something that gives clear character to the space, according to its relevant
arrangement. This is perceived as people experience the space and perform their
activities. The character of a space is clearly determined by its surroundings.
Surroundings appear in a decisive situation and space in a passive one. Naturally,
designers hope the character of their design will evoke an emotion that the users feel
comfortable with.

A space, however, is not just empty, as it has a certain quality®. This quality is
evident from the shapes that create this space. A visitor perceives the space and this
space evokes a certain emotion of comfort, discomfort or indifference. The figure below

demonstrates this quality within the spaces’ (Figure 2.1). Ifit is assumed that these

Figure 2. 1

3 In spite of what spontaneous perception indicates, space is in no way given by itself. It is created by a particular
constellation of natural and man-made objects, to which the architect contributes. In the mind of the creator, user, or
beholder, every architectural constellation establishes its own spatial framework. This framework derives from the
simplest structural skeleton compatible with the physical and psychological situation. Under elementary conditions the
structure established by the architectural layout as a whole may rule uncontested. (Rudolf Arnheim, The Dynamics of
Architectural Form, University of California Press, Berkeley and Los Angeles, California, 1977, pp. 18-22, 13).

¢ A good way to demonstrate that interspaces are not empty is referring to what may be called their density. Ifone
makes small models of our two buildings and moves them back and forth, closer together and farther apart, one
observes that the interspaced looks looser and thinner as the distance between the buildings increases. Conversely, the
interspaced becomes denser as the distance diminishes. (Rudolf Arnheim, The Dynamics of Architectural Form,
University of California Press, Berkeley and Los Angeles, California, 1977, pp. 17-22, 18)

7 Interspaced n will look smaller and denser when compared with o; it will look larger and looser when compared with
m (figure 2.1) (Rudolf Amheim, The Dynamics of Architectural Form, University of California Press, Berkeley and
Los Angeles, California, 1977, pp. 29-31, 18). ‘
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shapes keep on shifting in this way until it is felt to be the right position at that moment,
then this space can be said to be relatively more suitable than any other. There is a
particular ratio of remoteness and connectedness users feel is “just right”®. Although this
spatial “quality” is vague in that it cannot be measured, it can be represented by the
“quality” of the shapes constructing this space.

The subject of this study is concerned with the exterior court space holding public
activities and attempts to explore whether this particular ratio exists or not. An emotion
might be evoked by the dynamics of its surrounding. A positive emotion will be aroused
from the proposed space if the expectation of the public coincides with the intuitively
expected’ emotion.

The psychological properties of verticality and horizontality are the basis of building
symbolism'®. This means that the dynamics of the surrounding is generated through the
process of visual perception while the surrounding is interpreted in symbolic images in
three dimensions. The condition of a person’s own existence means his body physically
and temporarily occupies a space, which is a fundamental criteria source referred to as a
spatial framework. This space can be viewed as a small cube. There may be a
proportional relationship between the three dimensions, the symbolic images of his
surrounding and this cubic space. If there are a number of modules, the proportional
relationships of these modules and this cubic space can be established, enabling the

dynamic “quality” of the modules to be calculated.

® The inter-space, then, establishes a particular ratio of remoteness and connectedness, which affects the architectural
complex as a whole. When we considered remoteness and connectedness are not simply metric distances but
dynamically, we find that they depend on the forces of attraction and mutual repulsion: they want to be moved apart.
At a somewhat greater distance the interval may look just right or the objects may seem to attract each other. (Rudolf
Amheim, The Dynamics of Architectural Form, University of California Press, Berkeley and Los Angeles, California,
1977, pp. 36, 18-4, 19)

® When the environment appears and behaves as expected, i.c. ... this generally produces a positive emotional response
in the perceiver (assuming of course that the expectation was for a pleasurable, comfortable environment). (Lam.
William M. C., Perception and Lighting as Formgivers for Architecture, McGraw-Hill. C, New York, 1977 pp 3945,
34)

1% The psychological properties of verticality and horizontality would hardly be worth our attention if their dynamics
did not greatly contribute to making buildings into symbolic images, in which man sees fundamental conditions of his
own existence. {Rudolf Amheim, The Dynamics of Architectural Form, University of California Press, Berkeley and
Los Angeles, California, 1977, pp. 13-16, 64).
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A proposed architectonic space can be set up in terms of the dynamics. Firstly, all
primary factors involved in affecting the dynamics are confined or eliminated except for
the proportional ratio factor between the person and his target basically contributing to
the dynamics. Secondly, the identification of the center comes from the intrinsic intuitive
visual perceptual attributes of the mind. This identification is further reinforced by the
ordering of the modules for a proposed space. An emotion can thus result from the three-
dimensional dynamics. Thus, an emotion can be the response of the human body relating
to the other modules within the defined spatial framework. Consequently, a desirable
emotion, evoked by the proposed architectonic space, can be promoted by establishing
the appropriate dynamics of its components.

This study attempts to design an architectonic space which will evoke an appropriate
emotion by utilising the dynamics of the shapes. It is felt that this can only be achieved if
a very specific architectonic space is defined. In 2.3 Architectonic Space Defined,
factors, for example, how such a space is generated (Figure 2.2), the initial layout of the
prototype, the source of the production of all the shapes/modules and the relationships of
the dynamic variables of the contents, are described. The primary factors involved in
these dynamics are also specifically discussed. In this attempt to define and rationalize
the concept of dynamics, there are a number of factors involved in influencing perceptual
dynamics, and these need to be strictly defined. These factors are noted and discussed
later, and include how the proposed space is generated, shapes, space, order, the dynamic
variable, co-ordination and viewing points, visual perception, sense of weight, the human
mind and the human body.

As the concept of the “quality” of dynamics is defined, the process below indicates
how the dynamics can be utilized. The dynamics will be applied in conjunction with the
definition of a center of the proposed space. The center around which the modules are
organised is discussed later in this chapter. This center is made prominent by the force of
the dynamic connection of the “local” modules (Figure 2.2). The four local coordinates
are determined by promoting the center and these coordinates are the points on the initial
layout on which the proposed modules are crucially affecting that of the proposed space
(see 2.3.6 and 2.5.5).
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If the dynamics of that space can be clearly specified, the dynamic variables crucially
affecting that of the proposed space can be inferred, since they can be assigned to the
group of standard modules in terms of the definition of the dynamic “quality”. These
dynamic variables can be compared in terms of the defined dynamic scale, which is
defined in accordance with the human body, as noted in hypothesis four and discussed in
the Scale of Dynamics. The two dynamic variables have to accommodate each other and
this is the basis for selecting the properly proposed modules. Thus, the proposed modules
imposed on the architectonic spatial framework can be selected from the standard
modules.

In summary, an emotion emanating from an architectonic space might be evoked by
systematically organizing the modules in terms of the “quality” of their dynamics within
the defined three-dimensional framework. An appropriate emotion for the proposed
architectonic space might be evoked by the dynamic variables of the modules crucially
affecting that of these proposed spaces, which, if the “quality” of the dynamic variables is

properly assumed, can be organized in a certain order within a defined spatial framework.

The modules to be produced
by “The Modulor”

O >

«ss «e0 includes the ground

Initial layout extracted from the
typical subjgct form

local module

local module

Prototype ---------- final design

Figure 2. 2
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223 “QUALITY” OF DYNAMICS

The dynamics of a shape can not be defined unless an architectonic spatial framework is
defined, within which the scope of all the primary factors affecting the dynamics of this
shape have to be systematically set up’’. Only then can it be defined.

FACTORS INFLUENCING DYNAMIC PERFORMANCE
The relevant factors can be demonstrated by presenting simple graphics showing the
person and the central area of the public space where a viewer is standing (Figure 2.3). It
is assumed that there is a viewer wondering within a finite boundary and standing in front
of a shape that could be shifted freely horizontally, either forwards/backwards or
right/left. The shape, intrinsic visual attributes and the mind form the basis of any
perceptual dynamics. A spatial frame has to be defined in order to pursue the rationality
of dynamics. The spatial coordination between the person and his ultimate position in the
space affects perceptual dynamics, and this coordination is determined by the position of
the shape and/or the location from which he is looking at this shape. Personal experience
and background will be dealt with later. All these aspects contribute to the perceptual
dynamics and the resultant emotion.

The basic factors involved in a person experiencing and appreciating a space have to
be summarized in order to define the “quality” of the perceptual dynamics. Human

existence, experience, perception and knowledge are the fundamental factors in satisfying

! Clearly, there are no fixed bounds in either space or time for any object. But relativity should not deter us from
atternpting to describe architectural objects with some precision. On the contrary, given a defined a framework, the
interaction between the object and its context has objectively establishable effects. This framework must include not
only the conditions outwardly presented to the perceiving mind but also those prevailing in the viewer himself: his
mental preparation, his intensions and goals, his way of looking at things, and so on. For a valid analysis one has to
make explicit both the frame work that is being considered and those potential influences which are being bracketed
out. (Rudolf Amheim, The Dynamics of Architectural Form, University of California Press, Berkeley and Los
Angeles, California, 1977, pp. 10, 68)
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one’s needs in a certain space'®. This helps infer the necessary factors. In order to
realize one’s own existence, a human being needs a physical space and to be conscious of
one’s body. The spatial layout has to be presented in a certain way in order to compare
the contents, as well as the type of shapes that construct the space. Thus, an architectonic
space has to be defined and the human body plays the role of a hub transferring spatial
coordination into a kind of emotion. The proportional relationships between a visitor and
his targets are obviously essential. Theoretically, the architectonic space can be defined
letting this spatial proportional relationships play the primary role in establishing the
proposed space. A group of buildings can set up this mutual relationship with the human
body through human-sized buildings. This point appears to influence the general layout
of the proposed built environment. The human-sized block has to be frequently presented
and this can keep a proportional continuity between a visitor and his surroundings. The
continuity can help human beings mutually interact with the buildings'. This is another
of the important factors. Moreover, as a visitor is experiencing the space, the relative
position between him and his targets keeps on changing consistently. This spatial
coordination between him and his targets is, no doubt, an important factor. Furthermore,
as the space is experienced, his visual perception and his mind process a very
complicated process involving perceiving visual information and outputting the relevant
emotion. Furthermore, the sense of weight is an intuitive consciousness of which there is
no doubt. Thus, the primary factors are the architectural space defined, the coordination

and viewing points, visual perception, human mind, weight sense and the human body.

2 Thus the threefold contact of our human existence with the spatial datum of nature---physical experience of space,
sensory perception of form and intellectual appraisal of size---give rise to the development of an architectonic space
comprising inside and outside, of an architectonic form comprising line, plane and volume. Space, form and size then
reflect in the house the three levels of human existence, and experience, perception and knowledge in their turn find in
them the support they need. (Dom H. Van Der Laan, Architectonic Space, Copyright 1983 by E. J. Brill, Leiden, The
Netherlands, pp. 17, 19).

13 If human beings are to interact with a building functionally, they must be united with it by mutual continuity. Huge
though a building may be as a whole, it can make contact with the visitor by providing a range of sizes, some small
enough to be directly relatable to the human body. These human-sized architectural elements serves as connecting
links between the organic inhabitant and inorganic habitation. (Rudolf Arnheim, The Dynamics of Architectural Form,
University of California Press, Berkeley and Los Angeles, California, 1977, pp. 20, 133)
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Architectonic Space defined

The dynamies ol a shape cannot be defined unless the archieetonic spuee s delined. All
necessary factors involved in perceptual dynamics will he within the scope of the space o
be defined. The architectome space is speci feally discussed 1w 2.3 Avelitectonie Space

Delined.

Coordination and V iewing Points

The perception of the space 15 generallv, which means 1013 assumed that a visitor leoks at
the contents inteprally rather than looking al cach individual skape of the contents
constructing Lhe proposed space. Coordination here refers 1o the spatial coordinates
between the person supposedly wondering around the central arca of the space and his
Largets,

Three-dimensional changes of a shape are made 1 terms ol (their relative coordinates,
hy moying either the shape or the person in that space. As the person wonders in a space,
the changes i his viewing point, as well as the changes of the visuzl movement of the
shape ante ditferent positions, both contibute to the propoctional perceptual changes, In
order to-deline the degrec of the dynumncs, ths spatiad coordinaton has o he consisient.

v attempt o elimnate any perceptual dynamic influences from varions viewing
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positions, an ideal state necds te be envisioned, This ideal state is really a person going
through the space. with every shape Bhaving an equal chance to be looked at, and the
persen eventually sainding ina central area w look around the space. As an example, one
can simply imagime i colouriess and (exture-less cube i front of a person (Figure 2. 4)
Both are within a finite bounduary and the relative coordination between the person and
the central poant remain consistent By this it is meant that the distance between the
geametnie center ol this cube and the point represenhng & person remains censtant. The
changes of spatial coordination affecied by his body movement can be elimmated n
order 1o focus primarily on the spatal coordination affected by the propertional changes
of the shapes, constructing the space. Thus, It must be assumed thae the changes in the
pereeption of shapes are conststently influenced by locomotive (changing) viewing
postbions mn terms of the spanal coordinates between the person amnd the surroundings.
Before compunng the dynamie guahty™ of the shapes. the local coordinate for these
shapes has to be determined. 11t 13 assumed that this cube changes s shape three-
dimensionally, then the hanzontal dimension perpendicular 1o the pre-determmined
coardinate. a locomative area for a viewer, will not be changed around the central area of
the boundary (Figure 2.4). As the coordmation of the viewer around the central area can,
therefore, be made with relalive certinty, so ean the accountabahity of the dynamies of a
shape 1o 1erms of 115 proportianal size. The three shapes “m”, "n” and "07 n the figure
above sre made by changing the solume of the mitial cube o theee dimensions. The
mereasing dynamic foree indicated in “m" lessens the downward sense of gravity. The
relatively sulid sense ol volume 0™ can be pereerved, The harizontal pressure force is
felt in 0" Thus, the local coordinates on the initial layeut have 1o be pre-determined

betare the shapes supposedly imposed on this position can be compared proportionally
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\isual Perceplion
Percepiually, the dynamic quality conveys a shape, This quality animates the subject and
creales a certain impression. 1L animates every shape, such as a colvmnn ™

It becomes necessary to look at the reality of how the process of visual pereeplion
works. Plivsiealty, because of Light, anything can be seen i the world. A shape is
converted to an energetic quality, o photic radiation'™ thal 1s processed through visual
perception, The visual perceptual process is, however, far more complicaled, and any
detasled discussion is outside the scope of this dissertation, When a direct stimulus 1s
received by the reeeplor, ealled the retina, which 15 a two-dimensional surface, a copied.
image of a physical shape 1s imprinted. In order to proceed to the nexi section, Dynamic

“Quality”, a closer look al the speeilic management of photic radiation i visual

* The dynamics aniriating & ealsmn, hawever, docs not issue entirely From s extremitics. The weight conter
exthlizhed By the colurn msell = something mode expicit by a swelling  Examples are the so-called bod-and-beli
columns: imitaimg bundies of pepyrus seeds, i Eggplan architecure  The swelliag = greatest well helow the
uluan s center amd therehy emphasizes upwand movemerr. The ame s I lor the entasis of clasacal columne,
which departs tarhest from the straight line aboul soc-Lhird ol the wav from the Bav= | Rudoll Ambomi. The
Iveamies-of Archiectursl Form, University of Californie Press, Berbeles and Los Angeles, Californa, 1977 pp |1,
#

Y Phitic Badiation m hegin with, we <ha'l ahandon the tommn Lighl 48 the name of the cnergy thar effectively sumulales
the zve 15 llaward Hanley, Ineoduction 1o Percepion. Mempbis Saie Universilv. Harper & Row. Publsher, New
York Yl pp. 145)
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perception needs to be made. This is a simplified description of how a pattern of light
converts to electrical charges'®.

Basically there are three stages in the visual perception process: the attributive stage,
expectation stage and the affective stage. In the attributive stage, the raw data from the
eye are interpreted, classified and given meaning by association. The expectation stage
allows us to create extensions of the visible world in our minds: it is expected that a red
sign inside a building which manifests the visual pattern ‘EXIT’ indicates a means of
escape in time of danger, and the affective stage is concerned with how each stimulus
affects our emotional or evaluative response to stimuli. It is the intention of the
researcher to look at this in an abstract manner and not to deal with the process in any
depth. Actually, the visual perception of a shape is the imaginary physical shape.
According to biological evidence, an image pictured in a retina has a two-dimensional
effect and a shape has a three-dimensional one. The third dimension is projected through
one’s imagination'’. Thus, a shape may be seen as an imagined whole, grouping in
people’s minds.

A shape can theoretically be seen as an assembly of a number of planes'® into an
imaginary whole. Perceptually, any change of a shape has to be seen dynamically.
Consequently, the dynamics of a shape can be assumed to be an assembly of the

dynamics of its visible planes. The dynamics is the result of a visual mechanism as the

16 Let us trace a somewhat idealized and simplified form what happens to a visual stimulus as it is received by the eye
and converted into a perception. A pattern of light passes through the lens of the eye, which focuses the image on the
nerve cells that make up the retina. In and of itself, the pattern of light and dark and color has no inherent meaning
despite the fact that it could be quantified, measured, and described---so much light of such and such wavelength here,
a darker area of such and such a size there, etc. The cells of the retina convert the pattern into raw sensory data----a
complex matrix of electrical charges of various strengths---and send them coursing along the pathway of the optic
nervous system to the brain. (Lam. William M. C., Perception and Lighting as Formgivers for Architecture, McGraw-
Hill. C, New York, 1977, pp. 33,31-3, 32).

17 The third dimension in space gave the conventional theory trouble. The third dimension was not conceived as
representable on the retina, since the retina is only a two-dimensional manifold. (S. Howard Bartley, Introduction to
Perception, Memphis State University, Harper & Row, Publisher, New York, 1980, pp. 11-14, 281)

18 The first major realization to be made regarding the texture-gradient concept is that the concept implies that all
surfaces function as components of a macrotecture of the visual field as a whole. Many surfaces are themselves
physically differentiated in some way and are thus seen as textured. (S. Howard Bartley, Introduction to Perception,
Memphis State University, Harper & Row, Publisher, New York, 1980, pp. 22-27, 283)
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visual perceptual system manages oncoming visual information and there might be some
intrinsically legitimate principles in the process of this management. This could have
common attributes of human beings.

In summary, the impression that the dynamics of a shape gives can be synthesized
and assembled by means of its planes. This leads to the postulation of the first hypothesis
that the dynamics of a shape is an assembly of the dynamics of its visible planes in

configuration with a synthesized dynamic impression.

Human Mind

If asked to give opinions on an architectural space, people would probably respond very
differently but if the target/architectural space is restricted to a certain kind of space, then
the diverse opinions may become more contained (Figure 2.5). The involvement of the
factor of personal experience may be dramatically reduced by strictly defining the subject
and the other related factors'®. Using this analogy, the space studied hopefully limits the
responses in terms of experience.

In this proposed architectonic space, the factors involved in influencing visual
dynamics are strictly defined or eliminated and only the three-dimensional changes of the
verticality or horizontality of the shapes contribute to perceptual dynamics. Human
beings perceive everything physical in the world as due to the intrinsic attributes of visual
perception, such as shape and size constancy. Through the visual perceptual
process, there are eternal physical transfers to psychological properties of verticality and
horizontality. There could be some common intrinsic attributes to help them become

recognizable information. Moreover, if the fourth hypothesis is correct, the human body

19 In trying to clarify these relationships for myself, I have been greatly helped by a simple diagram (Fig 2.5), in which
T indicates the target viewed while A, B, C, D are different observers. If we restrict our analysis to the cultural and
individual conditions prevailing in the observers, we proceed without any knowledge of the perceptual object they are
receiving; and we are left with the absurd and distressing conclusion that since they all see different things, there can be
no shared experience and no communication. If on the other hand, we restrict our analysis to the target T, we ignore
the substantial modifications introduced by the point of view of any individual or collective observer. In this equally
one-sided way we can get at the common core, but we cannot tell what happens to it in a particular instance. ... ...”
(Rudolf Arnheim, The Dynamics of Architectural Form, University of California Press, Berkeley and Los Angeles,
California, 1977. pp. 21-38, 5)
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may indeed be a reliable reference from which analyse surroundings, from this restrictive
point of view, in order for people to react in a similar way.

In raising the fourth hypothesis it is assumed that one’s personal experience will not
have much effect on analysing the appreciative emotion but that it comes rather from the
intrinsic attributes involved in the defined architectonic space.

It is assumed that the internal visual mechanism is basically the same for every person
and that this forms the basis for establishing an impression of an architectural space. It is

further assumed that personal experience will not interfere much with dynamics.

Figure 2.5

Weight Sense

Downward gravity weight sense is an intrinsic property of a perceived shape. In this
study, all shapes are rectangular, defined within the spatial framework and without
texture or colour. Thus, the changes in the sense of weight of these shapes only come
from varying the three-dimensional sizes of the shapes. What the impact of the sense of
gravity is on the dynamics of the shapes is postulated in the third hypothesis and
synthesized in the section under Dynamic Type below.

Human Body

The human body can help a person understand a building”as his body is a direct and

2 We have carried heavy loads and have known pressure and counterpressure. We have collapsed on the ground when
we no longer had the energy to oppose the downward pull of our own body’s weight. That is why we are able to
appreciate the proud happiness of a column and to understand the tendency of all matter to spread shapelessly on the
ground. (Rudoif Arnheim, The Dynamics of Architectural Form, University of California Press, Berkeley and Los
Angeles, California, 1977, pp. 6, 212).
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reliable reference for appreciating a built environment and it serves as an interpreter of
the emotion as expressed by a shape21.

Furthermore, from the architectural point of view, a physical human body can be
seen as a cube measuring 2260x2260x2260mm’ and this measurement is seen as the
fundamental unit reference for the other modules. “The Modulor”, referring to this unit,
can produce a number of the modules. There are three reasons for the specific size of this
unit. Firstly, the height of an average person, with the arm raised, is 2260mm according
to “The Modulor’?2. Secondly, the size of the initial square is determined from the
module production panel23 (or see Figure 3.1 ¢). The 2260x2260x2260mm’cube can,
thus, be produced and used as a fundamental reference?* to the other proposed modules.

The process of creating images in one’s memory is similar to that of a laser
scanner™. Analogously, it is imagined that there is a spatial framework, which is a huge
cubic space with internal planes scaled at 2260x2260m? (see 2.4.2). The image of the
planes of the shapes imposed on this framework appearing in such a visual field can
proportionally be compared with each other. The relationship between the human body

and the other modules can be interpreted as a proportional ratio of the relevant

2! Wolfflin bases his theory of perceptual expression on the assertion that  the organization of our own bodies is the
form that determines our apprehension of all physical bodies.” He further proposes that the “fundamental elements of
architecture, namely, matter and form, gravitational weight and force, depend on experiences we have had within
ourselves. (Rudolf Arnheim, The Dynamics of Architectural Form, University of California Press, Berkeley and Los
Angeles, California, 1977 pp. 6, 212).

2 These three measures (113-183-226) define the occupation of space by a man six feet in height. (1)footnote: 113 the
solar plexus; 182 the top of the head (relationship & of 113); 226 the tip of the fingers of the upraised arm. (Le
Corbusier, The Modulor, Faber and Faber Limited, 3 Queen Square London, 1954, pp. 4-5, 65)

B Figure 33 &Figure 34 (Le Corbusier, The Modulor, Faber and Faber Limited, 3 Queen Square London, 1954, p. 85-
86)

24 The series RO begins at zero and stops at 1.828m. (72inches): the series BL starts at zero and stops at 2.26m
(89inches). They culminate in a unit by volume---a cube with sides measuring 2.26m. — which, it seems to me, is well
worth taking into consideration in matters pertaining to building. (Le Corbusier, The Modulor, Faber and Faber
Limited, 3 Queen Square London, 1954, pp. 18-22, 84)

25 A laser scanner, as used for the input of images to a computer, provides a clear model of this. The scanner treats the
visual field as an array of small, square cells (pixels) and scans it to produce a corresponding array of numerically
encoded intensity levels. (Mitchell, William J (William John), The Logic of Architecture, Cambridge, Mass: MIT
Press, 1990, pp. 27-31,2)
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dimensions, by referring to 2260x2260x2260mm?’.

In a design process, the proposed shapes are organized in terms of a certain order and
the local coordinates can be determined within the defined spatial framework. In the
second hypothesis, the dynamic “quality” of a shape can be calculated between a
proposed coordinated shape and the reference cube, by comparing the ratio of the two
dimensions of the relevant parallel planes. (The relevant planes of one of the proposed
modules and the reference cube are always parallel to each other).

The human body is also the dynamic perceptual center, since it is the carrier of
perceptual and intellectual facilities that are used in experiencing the spatial environment.
Different types of architectural spaces have a particular arrangement of space according
to the activity performed. The center of an architectural space should be where public
activities are most experienced. Thus, the area of the major activities experienced in the
space should coincide with the central area of the form of the proposed space intuitively

expected by people.

Definition of “Quality”

The three-dimensional changes are the primary factors that cause a shape to change.
Three-dimensional changes of a shape can represent the dynamics of the shape.
Geometrically, a ratio of two dimensions of each of the planes can express the three-
dimensional changes of this shape. The formation of a surface can be seen as a continued
movement of a line from one edge to the other in either dimension, disregarding its
direction of movement. Surfaces of a shape can be represented by measuring their
edges®®. Geometrically, it does not matter what direction the movement of the line takes.
However, perceptually the ratio of two dimensions of a plane gives a visual orientation
tendency: dynamics. Two dimensions of a plane can be thought to represent the two

dynamic tendencies compromised in a single plane.

28 Yolume is not bounded by line directly, but only by way of surface; we know the size of a volume by the size of its
bounding surface, which in turn borrow their size from the measure of their bounding edges. Thus here we meet not
with a dyad, as with space and form, but with a triad: line-plane-volume. Through the union of these three elements in
the squared form of the mass the conflict inherent in measure is over come. (Dom H. Van Der Laan, Architectonic
Space, Copyright 1983 by E. J. Brill, Leiden, The Netherlands, pp. 32, 18-4, 19).
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The “quality” of the dynamics of the modules can be defined within the scope of the
study and the defined spatial framework. This definition is based on the first and second
hypotheses that, from the architectural point of view, the dynamics of one of the shapes is
an assembly of those of its planes (ground, front, and side planes) and that the dynamic
“quality” of a shape between a proposed coordinated shape and the reference cube can be
calculated by comparing the ratio of the two dimensions of the relevant parallel planes.
The definition of the dynamic “quality” can therefore be summarized and the surfaces of
a shape can be represented by measuring the edges and it can be collectively represented
by those of the planes. Practically, the dynamic ‘quality’ of planes is more directly
perceivable and applicable than that of their host. However, the dynamics of the modules
can only be accountable through that of its planes.

A simple example shows how the dynamics of a module is represented by the planes
(Figure 2.6). The dynamics of the front elevation can be calculated. It can be expressed
as the ratio of Length (L) / Length (the reference cube) and Height (H) / H (the reference
cube) in two dimensions respectively. Those of the other planes, that is, the ground and
side planes, can be expressed as a similar ratio. The dynamics of the modules becomes

the imagery of its accumulated planes.

(a) ground (b) front () side
Figures 2.6 a, b, ¢

The motivation for doing this is that the dynamic “quality” of the modules can be
compared and selected in response to that of the proposed space assumed (the number of
the modules, the local coordinates and the order are determined).

If the coordinate on which the proposed module is going to be imposed is pre-

determined and the dynamics of the interspace predicted in terms of the architectural
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theme, as well as the group of the modules, the proposed modules can be selected
accordingly.

An extension based on the second hypothesis can be made. The stronger the dynamic
“quality” in one prevailing dimension of a plane, the longer the dimension is,
disregarding the actual dynamic tendency. This point will be applied in inference to the
dynamic variables.

DYNAMIC TYPES

Dynamics can be divided into two types. The first one is the dimension of dynamics,
which is the focus of this study and is influenced by the proportional changes of a shape
itself and orientated in three dimensions. The other is linked to the sense of gravity,
which is a perceived intuitive sense. It is also affected by the three-dimensional changes

of a shape. However, the height of a shape is its major influential factor.

Dimensional Dynamics

Any changes of a shape contribute to this kind of dynamics appearing in three dimensions
and is greatly influenced by the changes. As in the first and second hypotheses, this form
of dynamics can be rationalized in terms of its proportional changes within the defined

spatial framework.

Weight Sense
There is always an intuitive vertical downward sense of gravity or weight sense of a
shape and this is primarily related to the height of a shape. Downward gravity weight
sense is an intrinsic property of a shape and it is always downward due to its attraction to
the center of the earth.

The dynamic impression of a shape is a synthesis of the dynamic performance of the
two types. Dimensional dynamics is the focus of this study. However, the impact of

gravity has to be considered since changes of a form can shift the reallocation of its
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weight center and this shifting stimulates the dynamics of a shape®’. This indicates that
proportional changes of a shape can result in a different impression of that shape.

The intensity of weight sense and the weight center can be changed dramatically by
the factor of height. Height is always an important element influencing the weight sense.
If this factor consistently plays a very big role, then vertical dynamics is more dominant.
A change in an object’s height changes its visual weight. The weight relationship
between different parts of a building depends on its height, and therefore the
compositional place and function of any element of an architectural design has to take the
factor of height into account, especially those shapes whose vertical dynamics is
dominant.

However, the impact of gravity can be eliminated from some of the proposed
modules. Firstly, for the purposes of this study, the modules are texture-less and
colourless and the impact of this sense of gravity is incorporated in the third hypothesis.
Secondly, the number of architectonic spaces presented are very similar and built on the
same base except for the modules proposed at certain local coordinates. These proposed
modules do not differ much in size and the impact of weight sense on most of these
proposed modules can be ignored.

The third hypothesis contends that the sense of weight does not function in the
modules generally imposed (refer to the relevant definition) in the defined spatial
framework but in those with vertically dominant dynamics, crucially affecting the

dynamic variable of the proposed space.

DYNAMIC PROPERTY
The properties fundamentally describe the character of the dynamics. Orientation is one

27 The weight center established by the column itself is sometimes made explicit by a swelling. Examples are the so-
called bud-and —cell columns, imitating bundles of papyrus reeds, in Egyptian architecture. The swelling is greatest
well below the column’s center and thereby emphasizes upward movement. (Rudolf ArnheimThe Dynamics of
Architectural Form, University of California Press, Berkeley and Los Angeles, California, 1977 pp. 12-16, 51)
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Verticality

Vertically dominant perception means that a shape has a sense of upward orientation. The
dynamic tendency of a shape is the overall impression of its planes. This orientation
tendency is determined by the dominancy of one of the two dimensions of the plane. The
world is three-dimensional, as is the proportional changes to the modules. For example,
in Figure 2.7, the ratio of the two dimensions between the height and width of each of the
planes of (a) is much bigger than that of (b). The vertical dimension is in line with that of
the height of the shapes and the vertical upward dynamics of the column in (a) is
stronger than that of the column in (b).

Verticality defines the other dimensions and acts as a reference for all other
directions in space. In verticality vision takes the upright position. The vertical
orientation is primarily related to the height of a building and is divided into two
orientations: upward and downward.

A proportionally high building can ease the gravity of its weight and evoke an
emotion related to this symbolism. A typical example of this is the great symbolism of
the upright figure used powerfully in religion™.

Horizontality

The horizontal is the realm of activity. Most activities are performances parallel to the
surface of the earth. Almost all the space that provides activities is horizontal, except the
effort spent in vertical movement. The surface of the earth is horizontal, the ground is
horizontal, and so is the floor. A feeling of safety is felt if activities are performed in a
horizontal space, because of the familiarity of this orientation. It is not possible to relax
while stepping up or down, as it is necessary to keep one’s eyes open to watch the
movement, in an effort to keep a balance. Thus, horizontality is an enjoyable orientation
presenting the emotion or feeling of the presence of nature, of stability and the

involvement with physical experience emanates as the primary subject of the design.

3 William Golding’s novel, “The Spire”, tells the story of a medieval churchman who adds a spiral tower to his
cathedral as a perilous monument to his devotion and ambition. “ Golding’s story shows, first of all, the dimension of
verticality still intact, visually as well as ideally. Only because the tower alone reaches beyond its environment into
virgin space can it serve as the architectural fulfillment of a climactic aspiration. (Rudolf Arnheim, The Dynamics of
Architectural Form, University of California Press, Berkeley and Los Angeles, California, 1977, pp. 20-32, 64).
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Any horizontal changes in a space result in a relevant dynamic change corresponding
to emotional changes as well. A change of distance between two persons can evoke
emotions, thus a change in distance brings about a change in emotion as the personal and
social attitudes can be affected by spatial location®'. The change in the horizontal
position between a person and his target also represents emotional change. This depends
on the architectural arrangements. If there are a few shapes in front of a person that are
different in size, in the shorter distance that person would feel the dynamic pressure of

the biggest one to be stronger than the smaller ones in the longer distance.

Degree of Force

Dynamics conveys a kind of degree, either extremely strong, strong, or weak. It can be
expressed as a “quality” of the dynamics, but the so-called degree is less precise. In the
hypotheses, it is postulated that the degree/quality of the dynamic force of a shape is
represented by those of its planes, and its orientation follows the synthesized orientation
tendency of its planes. Although the degree of the dynamic force of one of the planes can
be collectively represented by the ratio of its two dimensions and the dimensions of the
fundamental reference, the character of the dynamics of a plane always follows that in the

prevailing dimension.

EXPRESSION

Dynamics of a shape is a kind of psychological effect and, therefore, also discussed
possessing three-dimensional properties. This is in line with the psychological
properties. The psychological properties of verticality and horizontality greatly

contribute to making buildings into symbolic images in which man sees fundamental

3! In recent years, especially through the work of Edward T. Hall, attention has been drawn to the psychological and
social connotations of spatial distances between people in daily intercourse. How close together or far apart people are
expected to be when they meet depends on their personal relationship and more generally on the social conventions of
the particular cultural settings. These “proxemic” norms influence also the choice of preferred distances between
buildings. What looks oppressively close to one kind of observer may be welcome as cozily protective by another,
These personal and social attitudes overlay and modify the specifically perceptual factors I am discussing here.
(Rudolf Arnheim, The Dynamics of Architectural Form, University of California Press, Berkeley and Los Angeles,
California, 1977 pp. 4, 19-8, 20).
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conditions of his own existence. Since the dynamics represented resorts to three
dimensions and each of the two dimensions of a plane synthesizes all the lines along the
same dimension, a plane can be thought of being comprised of lines. Thus the symbolic
three-dimension may represent the emotion that is supposedly to appear. The dynamic
orientation can be expressed in symbols (Figures 2.8 a, b, ¢) and this may help a designer
to analyze a design in terms of the dynamics. The spontaneously perceivable analogy
between the visual characters, the behavior of an object and the corresponding mental or
spiritual character and behavior relies on very generic attributes, such as height or depth,
openness or enclosure, outgoingness or withdrawal.

Every form has its own either horizontal or vertical orientation. With the input of the
horizontal and vertical dimensions to a receptor, the visual perceptual system can be
sorted into an array of physical stimuli and the output can be a corresponding array of
symbols, stored in the memory and recording qualitative and quantitative attributes. The
array of the dimensional symbols stored is the internal basis for triggering the relevant

emotion.

v
a. Equivalent b. Horizontal dominance c. Vertical dominance

Figures 2.8 a, b, ¢
Form a: no dominant orientation;

Form b: horizontality is the dominant orientation;

Form ¢: verticality is the dominant orientation.

ARCHITECTURAL DYNAMICS AND A SUITABLE PUBLIC SPACE CHAPTER 2: DYNAMICS AND APPLICATION 32



2.24 SCALE

There are two scales to be discussed. One is for the modules and the other for the
proposed space. Their relationship will be discussed in 2.3.6 Dynamic Variable. The
general concept needs to be discussed first, before the specific ones.

Scale is the assigning of numbers to objects according to a rule.

OBJECT
For the specific purpose of this section, the objects for the dynamics “quality” scale refer
to a group of modules produced by “The Modulor”. The objects of the dynamic scale of

the space are the number of these architectonic spaces.

RULE

The fundamental unit of reference, the cube, as a rule, simulates a human body. Asin
the definition, the dynamic “quality” is assigned in terms of this reference unit. A linear
scale in conjunction with the level of the dynamics of the proposed space will be

constructed.

ASSIGNING OF NUMBER

What is a measurement? An example could easily be drawn to explain this concept.
However, the researcher is more interested in the accuracy of reflection of a measure
rather than the concept itself. Any measurement has a relative degree of

accuracy in terms of the relevant matter to be measured. This diagram can be

representative of any measurement’” (Figure 2.9).

True Measure Erro

Figure 2.9

32 any measure could be represented as shown in the figure below. (A. N. Oppenheim, Questionnaire Design,
Interviewing and Attitude Measurement, New Edition, Pinter Publishers, London and New York, 1966, 1992, p. 15).
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The overall shape represents the reading or observation; the true measure is that part of
the reading which is required - it is an indicator of an attribute of something or someone,
for example, length, musical ability, blood pressure; error is that part of the measurement
that is not required. The wavy line between the two parts indicates that there is rarely any
certainty about the exact size or location of the components. The diagram is an
abstraction; it shows that the measurement is known to be “impure” or “contaminated”
but by how much or in what way is not always known.

Since the linear scale is one of the most recognizable scales, it is used in this research
making it approachable and user-friendly. The linear-scaling model is used as the
structure of the measurement scale. This supposedly meets the basic requirements®. The
establishment of the measurement scale for this survey is associated with these
requirements and in this way it is hoped that such a measurement scale can be set up to
rank concentrated emotion.

In association with the objective of this study, an overall shape is required to create a
measurement for the dynamics of the modules and the architectonic spaces. For example,
the true measurement is the reading of the levels of the convergent dynamics of the
spaces that act as an indicator of an attribute of the architectonic space. Error is that part

of the measurement that is not, in fact, required, and this error could result from many
different causes. The relevant architectural theories are used to construct a number of
architectonic spaces each of which supposedly evokes a level of convergent dynamics.
As the perspectives of each of the architectonic spaces were presented to the respondents
and studied by them, the researcher required to know what they thought about the level of
the proposed convergent dynamics, and if the respondents thought one emotion was more
preferable. After looking through all the architectural perspective presentations the
respondents ranked the convergent dynamic levels by means of the measurement scale.
Moreover, the objective of the study is narrowly defined to evoke an appropriate

convergent dynamics. Hence, the necessity of setting up a measurement scale for ranking

3 1. uni-dimensionality or homogeneity, 2. reliability,, 3.validity, 4. linearity, equal or equal-appearing intervals, 5.
reproducibility. (A. N. Oppenheim, Questionnaire Design, Interviewing and Attitude Measurement, New Edition,
Pinter Publishers, London and New York, 1966, 1992, pp. 28, 187---27, 188).
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these dynamics so that the rational relationship between the concentrated emotion and

dynamics can be identified.

Dynamic “Quality” Scale
In terms of the definition of the ‘quality’ of the dynamics, the assigned number for the
dynamics of the modules is basically the ratio between the reference cube and the
practical module. Thus, the scale of the dynamic variables of the modules can be seen as
the proportional ratio of the relevant planes to that of the fundamental unit, being that of
the cube measuring 2260x2260x2260mm’. This scale measures the dynamic
measurement between the modules so that the dynamics of the modules can be compared.

The “rule” or fundamental unit is the cube of 2260x2260x2260mm’. There are two
reasons for this. This study focuses on the relationship between emotion and proportional
changes of the shapes. The human body is a reliable reference to intuitively analyse
surroundings. Wolfflin bases his theory of perceptual expression on the assertion that the
organization of our own bodies is the form that determines our apprehension of all
physical bodies. Secondly, this cube measurement of 2260x2260x2260mm” should be
the smallest volume within the proposed space and it is considered to be the fundamental
unit*®. This helps set up an entire spatial network®. Wolfflin then went on to discuss the
ratio governing the dimensions of the human body and to propose that the dimensions of
a building are derived from the basic module by using a system of ratios related to that of
the body. This supports the fact that the human body can be viewed as a cube and it
relates to the measurement.

How is this done? Consider Figure 2.10. The four shapes of the two-dimensional
panel of the boundary are produced by “The Modulor”. In this example, shapes B and D
are two cubes using the fundamental units of 2260x2260x2260mm?’ respectively. There

3* This fundamental unit should be the smallest reference in this system. To take points as the primitives of a design
world is to initiate an exploration of formal possibilities in a very low-low, atomistic way --- much like considering the
physical world purely at the atomic-- much like considering the physical world purely at the atomic and molecule level,
painting in a pointillist style like that of Seurat, or examining a building in brick-by brick fashion. (Mitchell, William
J(William John), The Logic of Architecture, Cambridge, Mass: MIT Press, 1990, pp. 6-11, 39).

3 The Greek, Vitruvius, suggested “a correspondence among the members of an entire work, and of the whole to a
certain part selected as standard.” (Mitchell, William J (William John), The Logic of Architecture, Cambridge, Mass:
MIT Press, 1990, pp. 25, 27 and figure 2.1, 2.2).
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is a figure imitating a person in front of the modules. The planes facing this viewer are
the front planes. “H, 1, and b” represent the height, length and breadth, respectively. The
coordinates of these modules can be pre-determined in terms of the proposed theme of
this architectural space. The ratio of L, : 2260mm to the H, : 2260mm of the front plane
represents the dynamic variable of the front planes of module A in two dimensions,
respectively. Similarly, the dynamic variables of the other two planes, the ground and

side planes, can be calculated.

H, boundary

1A ; Bb C h| |D|b
HaZ ;Ba i B,
L. Q Lc

Figure 2.10

—t

The dynamic “quality” is defined in terms of the proportional ratio of the relevant
dimensions between the cube 2260x2260x2260 mm’and the modules. The scale of the
dynamic measurement is an extension of the second hypothesis. The dynamic “quality”
is naturally comparable in terms of its definition. If the local coordinates are determined
within the defined spatial framework, each of a certain number of the modules can be
compared with each other. One implication of this is that if the fundamental unit cube
acts as a reference, it should be frequently present in the construction of the proposed
space’®. This will be applied to the practical design in Chapter Three.

Comprehensibly, if there are a number of modules, their dimensional dynamic

“quality” can be calculated and represented by means of numerical quantity. These

3 The fundamental unit will appear in the proposed architectural space in a relatively large numbers, This will
reinforce the dynamic relationships of all the other modules. When the architect discovers proportional sets that have
become meaningful to users and reconstitutes them in new environmental contexts, a link is formed between the
experiential resources of the users and his environment. (Herb Greene, Mind & Image, The University Press of
Kentucky, Copyright ©1976, Kentucky, pp. 2-17, 139).
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quantities can be ordered, say from the biggest to the smallest, and from the strongest to
the weakest. How many levels there are depends on the number of modules to be

compared.

Convergent Dynamic Variable Scale

This scale looks at the dynamic measurement from a broader point of view, normally a
group of modules in a space rather than one single module. It is set up by a group of
modules peripherally allocated on the square-formed ground. This is specifically

presented in 2.3.7 Convergent Dynamic Variable Scale.

2.2.5 CENTER - DYNAMIC ORDER

The existence of natural law in the universe cannot be denied and almost everything in
the world has its exclusive order of visual properties organized in terms of the
presentation of its features. This applies to architecture, too. A building should be
designed systematically®’ in a certain order. Order plays a fundamental role in
architectural design as does form and space. It is the basis of organizing components of a
design framework’®. It must, therefore, be understood as indispensable to the functioning
of any organized system, whether its function is physical or mental. Just as neither an
engine nor an orchestra nor a sports team can perform without the integrated cooperation
of all its parts, nor can a work of art or architecture fulfill its function and transmit its
message unless it presents an ordered pattern. It is a universal law that there is a center
round which relevant matters are organized and the center of a form, especially a

symmetrical one, can be intuitively identified. Therefore, along with the objective of this

¥ Almost any architectural setting is a highly complex constellation of such spatial systems, some subordinated, some
coordinated, some bordering upon each other, some crossing or surrounding others. At its comprehensive level the
setting may be the shape of an entire city, composed of distinguishable boroughs, each of which is made up of isolable
parts, with these ... .... (Rudolf ArnheimThe Dynamics of Architectural Form, University of California Press, Berkeley
and Los Angeles, California, 1977, pp. 4, 15)

38 Order is possible at any level of complexity: in status as simple as those on Easter Island or as intricate as those by
Bernini, in a farmhouse and in a Borromini church. But if there is no order, there is no way of telling what the work is
trying to say. (Rudolf Arnheim, The Dynamics of Architectural Form, University of California Press, Berkeley and Los
Angeles, California, 1977, pp. 10-21, 162)
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study, the center is seen as the fundamental order in this study round which the proposed

modules are organized.

Center of Space

Almost everything has a center. The sun system cluster has a center as has the earth.
Prominent matter usually performs at the center’”. However, not only can a dominant
mass be perceived as a center but it also can be a point of a space which can be physically
invisible. A center of a form or a space can be perceived by using intellectual intuition.
Therefore the center of a form, especially a symmetrical form, can be identified without
any indication there*’. For a circle, the center is indicated geometrically as the point
where the diameters cross. But distances, connections and locations are invisible; they
are made visible only through objects. They can give a center perceptual or intuitive
definition by inference and construction, but they cannot make it directly visible. It takes
dots, or lines, or other suitable shapes to do that. No matter what an object is, the center

of a plane can be intuitively induced*'. The induction of a center of a square can be made

3 Cosmically we find that matter organizes around centers, which are often marked by a dominant mass. (Rudolf
Armheim, The Power of The Center, University of California Pregs, Berkeley and Los Angeles, California, 1982, pp 4-
5, vii)

“UIn geometry, I said, a center may be determined without being made explicitly visible. The same is true for
configurations organized and held together by intuitive judgment. The center of a circle can be visually present without
being marked explicitly by, say, a black dot. The black dot would give the center ‘retinal presence’. This means that it
is represented in the physiological pattern of retinal stimulation created by a corresponding pattern in the physical
world. A black dot in the center of a circle drawn in ink on a piece of paper will be registered in the retinal projection
of any healthy eye that focuses on that paper. Such a registration, in turn, is the physiological precondition for the dot
being perceived as a part of the line figure. This is what is meant when the black dot is said to be ‘really there’, as
distinguished from the center introduced into the visual image indirectly, by induction. Induction is the perceptual
process that enables features to appear in a visual image without their having retinal presence. (Rudolf Arnheim, The
Power of The Center, University of California Press, Berkeley and Los Angeles, California, 1982, pp. 21-34, 3)

41 As long as one is dealing with a pattern in a two-dimensional plane, the center around which the whole pattern can
readily be determined by intuitive inspection. This is true for drawing and painting. It is also true for architecture as
long as we are looking, for example, at the centerpiece of the fagade of a building or at an obelisk marking the center of
a square. (Rudolf Amheim, The Power of The Center, University of California Press, Berkeley and Los Angeles,
California, 1982, pp. 1-3, 7 and Figure5).
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just as well and this is also an intuitive judgment. Some intrinsic attributes of visual
perception help recognize what a physical shape really is, such as its shape and size
consistency. Moreover, this intrinsic ability of the human being can also be applied in
architectural space. The prototype of the initial layout of the proposed architectonic
space is basically a square-formed layout. Some of the attributes of perception such as
the shape and size consistency help people recognize this form as it is. The center of this
layout can be configured in this squared architectural space. The identification of the
center of this layout is, therefore, an intuitive judgment.

Matter is naturally clustered around a center. The identification of the center is
dependent on the matter that defines it. If shapes define a spatial center, the identification
depends on how strongly they are connected through the central area of the space. A
strong dynamic connection can be perceived between two prominent centers 2. A more
identifiable center or an induction of a point can be established by two pairs of blocks
strongly connected.

The fifth hypothesis, that there is a center in the proposed architectonic space at
which point the convergent dynamic variable can be perceived, is raised. In order to
enhance the identifiability of the center, a strong dynamic connection of the blocks or
strong convergent dynamics defining this center has to be set up.

Organized Around Center

A good architectural design itself is a visual balance. A well-set visual pattern with a
higher-level center can be subdivided into a group of lower level centers®. As discussed,
a center can be either a physical matter or invisible yet perceivable when referring to the

other physical matters. The overall balance is created by the imbalance of the local

2 Around the balancing center to represent it horizontally. Every visual configuration, however complex, possesses
such an overall balancing center. A strong dynamic connection tends to develop between any two centers. (Rudolf
Arnheim, The Power of The Center, University of California Press, Berkeley and Los Angeles, California, 1982,
pp. 21, 5)

* Any reasonably complex visual pattern is a hierarchy of structural levels. At each level the centers of the higher
level subdivide into groups of a lower order. (Rudolf Arnheim, The Power of The Center, University of California
Press, Berkeley and Los Angeles, California, 1982, pp. 5-7, 6)
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center* and a strong dynamic connection is set up between the two local centers®.
Within the defined spatial framework, a strong dynamic connection between two local
centers should be at the nearest distance to the center of the prototype, the strongest
connection across this space being linked by the two points in opposite sections, but in
the middle of the two edges of the square space. Theoretically, two pairs of dynamic
connections can perceptually coordinate the center of this space. Thus, in promoting the
center of the proposed space, the local coordinates, which are composed of the symmetric
axes of the initial layout, can be determined

An observer is the dynamic perceptual center and a balancing center is normally
close to eye level if he/she appears in a small cubic space®. Spatial orientation tendency
from the shapes can be comprehended through the human bodyr*’. Moreover, the ideal
touring route for this proposed space is defined. Thus, the predicted dynamics for the

proposed architectonic space can be perceived at the central area of the proposed space.

Scale of Identification of Center
The scale represents the probable range of clarity of the center. The measurement will be
used to measure the level of clarity of the center in the survey and will be presented in the

questionnaire.

4 The overall balance of a visual pattern can be, and often is, obtained by the interplay of directed tensions created by
the imbalance of local centers. These local centers enrich the structure of the whole, making it alive. (Rudolf Amheim,
The Power of The Center, University of California Press, Berkeley and Los Angeles, California, 1982, pp. 3541, 6)

43 A strong dynamic connection tends to develop between any two centers. It is owing to such induced connection that
we may see two dots as a line or three as a triangle. In this sense, the lines we draw with a pen to actually connect the
dots are redundant. (Rudolf Arnheim, The Power of The Center, University of California Press, Berkeley and Los
Angeles, California, 1982, pp. 20-23, 5)

% Since he himself is a center with its own field of forces, he may have to move around a while to compensate for the
effect of particular locations and perspectives. Even the final result is likely to be influenced, legitimately, by the
viewer’s presence as one of the centers that constitute the architectural experience. Whereas the center of a small cube
may coincide with its geometrical middle, the balancing center of an architectural interior may be located closer to eye
level. (Rudolf Arnheim, The Power of The Center, University of California Press, Berkeley and Los Angeles,
California, 1982, pp 23, 7-1, 8).

47 Spatial orientation is truly understandable only if one considers an additional dynamic center, namely the observer.
(Rudolf Arnheim, The Power of The Center, University of California Press, Berkeley and Los Angeles, California,
1982, pp. 35-36,).
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There is a similar discussion in 2.2.4. The linear ranking scale represents the levels of
clarity of the center. The scale is divided into three classes ranging from very clear, quite
clear, to the least clear and is numerically labeled in the same order from 3, 2 to 1 (Figure
2.11).

3 2 1
veryclear:............iveveieninnnnn :least clear
N )

~
The range of clarity of the center

Figure 2.11

2.2.6 SUMMARY

The dynamics of the contents of a space is greatly associated with its emotion. The
“quality” and the scale of the dynamics of the shapes are both defined, based on various
hypotheses. The center of the space is identified as the place around which the shapes
should be organized. Consequently, the dynamics of the shapes can be organized
accordingly in term of their dynamic “quality”. A designated emotion of proposed space

can be aroused by organizing the proposed shapes accordingly in terms of their dynamic

“quality”.

2.3 ARCHITECTONIC SPACE DEFINED

2.3.1 INTRODUCTION

The definition of the architectonic space forms the basis for studying the dynamics of the
space. The definition entails the scope and function of the space, the ways of establishing
the proposed space, the modules produced, the relationships of the dynamic variable and

the dynamic assumption made for the proposed space.

23.2 SCOPE

The type of built environment used for this study focuses on an exterior public space, and
the prototype of the initial layout can be extracted from its typical spatial arrangement.
All the shapes used in designing the proposed architectonic space are the standard

modules produced by “The Modulor” of Le Corbusier, a generally recognized
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harmonious construction system. These modules, as well as the square panel on which
the modules will be laid, are produced by “The Modulor” and they are rectangular,
texture-less and colorless.

In terms of the aim of this study, the built environment is assumed to be seen as a
whole, rather than isolated singular subjects. In other words, an ideal route for a visitor,
except those with visual perceptual problems, such as the blind, can be set up in such a
way that the visitor, in touring the space, looks at each of the shapes within the space
equally and completes touring it from the entrance to the exit. The implication of this is
that the locomotion of the human body, in this instance, can be ignored or discounted as

being an influence on visual perception.

2.3.3 FUNCTION AND FORM

This is an exterior public activity space so that the function itself does not make the
form*®. However, dynamically, this form may be extracted for the typical type of
layout*. An initial layout of a prototype of this kind can be extracted from the general
layout and is the basis for the progressive development of the final design product.

The horizontal ground provides the spatial activity. Since the shape and size of the
intrinsic attributes of visual perception remain constant, a person should be able to
recognize any shape, even if it is horizontal. The dynamics is derived from comparisons,
both physically and psychologically. A building environment is always within a finite
boundary. Different forms transfer a variety of perceptual forces to a visitor. It is
assumed that different forms will transfer a variety of perceptual dynamics.

From the design point of view, architecture is concerned with rectangular forms.

*8 Clearly, expression is not identical with a building’s physical properties: a building may be soundly built yet look
flimsy and precarious. Nor is expression identical with what the viewer, rightly or wrongly, believes the physical
structure of a building to be. (Rudolf Arnheim, The Dynamics of Architectural Form, University of California Press,
Berkeley and Los Angeles, California, 1977, pp. 21-25, 254)

* Expression, on the other hand, relies on what I have described as the dynamics of visual form. Dynamics is a
property supplied by the mind spontaneously and universally to any form that is perceivable, i.e., organized in such a
way that its structure can be grasped by the perceiving nervous system. (Rudolf Arnheim, The Dynamics of
Architectural Form, University of California Press, Berkeley and Los Angeles, California, 1977, pp. 21-25, 254)
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From the dynamic point of view, since the edges of a square are equivalent to each other,
the dynamics of a square-formed ground has no particular prevailing tendency over
another. Theoretically, this dynamics does not interfere with the amendments to be
made. Thus, this is the base on which the modules are built and it does not interfere with
the dynamics of the amendments to be investigated. Moreover, a square shape coincides
with the intrinsic acquisition of a center that is drawn as one of the entities of the
architectural theme. In fact, the center of a square form can be better coordinated than
any other form (Figure 2.12), if the rectangular forms are considered to be more
frequently used in architectural design, as in this study. Furthermore, the square used as
the base for designing this architectonic space is produced by “The Modulor”, as
previously mentioned, because this square-formed ground is known to be in a
harmonious interrelationship with the human body. This has generalized significance in
terms of the aim, that is, to promote a harmonious environment. The size of this square

can be determined in accordance with that of a practically proposed project.

\l/ |
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Figures 2.12 a, b, c, d

2.34 WAY OF ESTABLISHING SPACE

This section (Figure 2.13) illustrates how the proposed architectonic space is reached.
The method of design can be seen as being from the general (initial layout) to the specific
(by making amendments). The form of the initial layout can be extracted from the
defined type of space and the amendments made in terms of the proposed subject. The
amendments seek to break the initial layout and impose the relevant modules. The
amendments are made to the initial layout progressively in order to finalize the design.
This method uses the perceptual dynamic changes between the initial and the final design
advantageously by using an exterior court space and this meets the requirements of the

spatial form that are intuitively expected by the public. This is basically to open the
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initial layout and this should deliberately coincide with the theme of the architectural

space”’. Figure 2.25 shows the process of the production of the proposed space.

Initial layout of the
defined Space

/l\

The Amendments made
by breaking this Initial
Layout and imposing
modules

Architectonic space
proposed

v

Figure 2.13

Initial Layout

The form of the initial layout can be depicted from the typical layout of this kind of space
and people’s experience’’. The square ground can be produced by “The Modulor”.
Furthermore, the sectional size of this form is 2260x2260mm?. Thus, the squared
peripherally allocated form on the squared form ground that is produced by “The
Modulor” can be viewed as the initial layout (Figure 2.14).

A,

T
H

B!

Figure 2.14

%0The perceptual character of openings is strongly influenced by a difference between types of buildings, to which I
referred earlier. A building is thought of either as a closed container, into which holes are punched as needed, or it is
set of units---boxes, boards, and posts—--added to ... ... {Rudolf Arnheim, The Dynamics of Architectural Form,
University of California Press, Berkeley and Los Angeles, California, 1977, pp. 10, 226)

3! An understanding of the archetype becomes critical when a designer appropriates a visual model from the past for use
in the present. An archetype or ideal type that is used must elicit meanings consistent with the patterning of
associations established in previous experience. (Herb Greene, Mind & Image, The University Press of Kentucky,
Copyright ©1976, Lexington, Kentucky, pp. 1-11, 150)
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Amendment
Amendments are the proposed modules to be imposed on the relevant local coordinates
on the initial layout and these are made at certain points (refer to Figure 2.2).

These amendments include the two types of the proposed modules, generally
proposed modules and crucially proposed modules (see Definitions). These will be
specifically discussed in the section on Architectural Geometric Factors further on in this

chapter.

Architectonic Space Proposed

The architectonic space is reached by making amendments to the initial layout.

2.3.5 MODULE PRODUCED

A number of standard modules are produced by the “The Modulor”, being the basic
architectonic datum®? in order to design the architectonic space. Before carrying on,
there is an issue that has to be clarified. There might be a little confusion about the
relationship between the initial layout of the defined architectonic space and the contents
mentioned here. Actually, there is no such contradiction. The initial layout is the
prototype that has no more significance than a frame on which a number of progressive
amendments are based.

Not all the produced modules are used, but the chosen modules are referred to as the
standard modules. Firstly, the size of the modules produced by “The Modular” change
progressively in three dimensions. The dimensional sizes of some of them are too close
to be easily discriminated by means of perception. The objective of the study is to
investigate the relationships between the three-dimensional changes of the shapes and the
relevant emotion. However, some of these relationships are not so strong. Consequently,
the modules used in this context need to show relatively big differences in terms of their
three-dimensional sizes. This should help the respondents to distinguish them. Thus,

only modules with great differences in their three dimensions qualify as eligible modules

52 There are three basic architectonic datum for architectural space: bar-form, slab, and architectonic space. (Dom H.
Van Der Laan, Architectonic Space, Copyright 1983 by E. I. Brill, Leiden, The Netherlands, pp. 1, 9-12, 10)
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for the contents used in the architectonic space design. Only after the modules have been
produced can the standard modules be determined.

How does “The Modulor” generate the modules for an architectonic space? Three
steps were used to generate these modules. Firstly, the possible range of the proposed
architectural project needs to be determined. This means that the range has to be
previously manipulated in response to the “The Modulor”. This range can be found in the
table called “A Demonstration: Values and Exercises” in Appendix 1. The numerical
value of the bottom line is 2260mm as defined by this system. The range of the supposed
architectonic space is 25000mm, the numerical range for this space being from 2260mm
to 25069mm when referring to the table (only the Blue Series: BL was used). Secondly,
the panel of production of modules needs to be displayed (refer to Figures 3.1 a, b, c, and
d). Thirdly, in terms of the fourth hypothesis, in order to determine the coordinates of
these modules within the spatial framework, the dynamics of each modular plane is made
proportional according to the ratio of the sizes of the relevant dimension of the planes to
the cube. The cubic volume, 2260x2260x2260mm? , imitates the spatial volume of the
human body from which an appreciative impression is evoked which directly relates to
his body. It follows that the two dimensional panel of “The Modular” could be given a
third dimension of 2260mm to the plane of 2260x2260mm?. Thus, the modules can be
produced in three-dimensions. The size of the reference cube within this system, the
minimum size, should be the smallest one at the lower left corner of the marked square
panel. In order to generate volume, a third dimension had to be given to this panel.
Spontaneously, the height of 2260mm can be assigned to the cube. Consequently, in
terms of the size of the volume in the table of “The Modulor”, every volume in this panel
can be assigned a specific value. Thus a three-dimensional image is generated.

Now the modules for an architectonic space have been made. A dynamic value is
assigned to every module. This whole process is practically presented in 3.2.

The contents are classified into three sections: the squared-formed panel, the
fundamental unit and the standard modules. A square-formed panel is a two dimensional
plane on which the defined architectonic space is based. While producing the modules,
the form is produced by coordinating the size according to the table of “The Modulor”.

This size can be specifically determined by monitoring the size as indicated in the table

ARCHITECTURAL DYNAMICS AND A SUITABLE PUBLIC SPACE CHAPTER 2: DYNAMICS AND APPLICATION 46



and the proposed architectural project. The fundamental unit acts as the fundamental
reference for the proportional comparison in three dimensions within the spatial
framework. In the discussion on the Dynamic Scale in Chapter One, the cube of
2260x2260x2260mm’ was concluded to be the fundamental unit for reference of the
comparison of the shapes (modules) within this system. Standard Modules are the
modules that will be chosen from the initial modules produced by “The Modulor” from
which amendments on the defined initial layout can be made. This is detailed in Chapter
Three (see Step 3, 3.2 Design Process).

2.3.6 RELATIONSHIPS OF DYNAMIC VARIABLES

The relationships of the dynamic variables involved throughout the design process will be
discussed. These act in an abstract and overall manner and will not be discussed and
analyzed individually as the interaction of each item would be neglected.

As previous discussed, perceptually a shape has to be seen dynamically as well as a
group of shapes. Making amendments to the initial layout produces the proposed space
and the dynamics must come along with the amendment (Figure 2.25). The types of the
dynamic variables are roughly classified in terms the different amendments. They are
generally categorized into two parts: the generally proposed modules and the crucially
proposed modules. The generally proposed modules can be seen in Figure 2.25 (d)
constructing the basic layout of the proposed space and the crucially proposed modules
are indicated in Figure 2.25 (e) comprising the two symmetric axes. Thus, there are two
main dynamic variables evoked by the amendments made to these two types of proposed
modules. The initial layout presents the third kind of dynamic variable. The final goal is
to set up the proposed space and this space, constructed by all the imposed modules,
presents the fourth dynamic variable. The development of any design is based on the
precise extraction of the theme of the design and the dynamic sentiment can be extracted
from the architectural theme. Thus, there are, in total, five types of dynamic variables
including the architectural theme, the proposed space, the initial layout, the generally
proposed modules and crucially proposed modules. These different sections are indicated

in Figure 2.15 (also Figure 2.25). Their dynamic relationships are illustrated in the form
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ol a figure as inchieated below (Figure 2, 10) and the relationships of therr dynamie

varmbles will be discussed.
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A ariable of Space Proposed (y)
The emphasis el the dynamic variable of this proposed space 15 on the central court space
{Figures 2.17 a. by The juxtaposed space must be kept as narrow as possible {see2 5.3),
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Figures 217 a, b. ¢

Just like the figure of the container above, the dynanie quality of the entire space is
presumably affected by the dynamies coming Trom below and peripherally sumroundmg
the container. The bottom is a hortzontal plane. Perceptually, the horizontal plane 15 an
activity realon. Any proportional expansion prmanly affects the orientation of acnvities,
This is directly related to the size ol each edge of the bottom plane.  Thesc activities are
presented as the honzontal dynamie force.

[he relationship of the dynamic vanable of this proposed space and the archilectural

theme s expressed as follows:

Dy =D =10= 1

1t can be explamed that the dynamic vanable of the theme may approximate that of the
proposed space. The dynanme vanahle of the proposed space (13) can be theorencally

accumulated by the dvnamic varubles from both the generally preposed modules (D)
and the modules crucially alfecting the proposed space (12,).  The notations refer to the

defimition.

Yariable of Architectural Theme (Dy)
The dvnamics of the theme is suppesedly extracted from the proposed space The
dynamic¢ vanable of the theme of the proposed space 1s interpreted by means of the

dynamucs. This vanable s assumed to approximale that of the proposed space.

Architecweral Theme Semanlics

The architectugal theme is germinated from the natwral law of human nature. This
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germitibion may trgger an intrinsic reaction acting as u bridee between the requirements
of & bulding and 11s design™.

People tend to thiok of matter in terms of a spatial imave and any thought is
organised in the mind in terms of spatial imagery™ (Figure 2.18). This can be “filed” in
peaple’s minds according to the similanty o the typical layout of the space store 1o the
bruin.

A bwlding or other construction that delines a lype of space seems to be assooated
with @ certain type of behavior (Figures 2.19 4, b). A peneral type of proposed space
presents 1tself as a typical form that can be represented as a defined inual layout. The
wentihication ol a cemter i3 subconscious, In terms of the lith hyvpothesis. it s assumed
thal there 15 a center people can intuitively perceive. Moreover, human beings are social
creatures and thewr involvement in social activitics 1s not only ntuitive but a desirable
part of normal life. Furthermore, the construction of the space aims 1o Irigger and
increase the imvolvement of the role of intrinsic attributes of visual perception and
expectation, The theme of the proposed space 1s atl about how t let people wdentily the

cenler elearly.

—_———

i
S

Figure 2.1%

" The germiral theme 8 crucial 1o 2l human inventons. Whether 1t 1s @ work of art. a piece of mochinery, a sotendfic
theory, ora pusiness organigangn, they all sprows get [rom e centml idew and grow amound £ In the vase of
architevtre, loowe e, the centol therme olso serves as the bridee betweda the prognom B2ea buding sad in design.
The relation berw een thete twn fundamental components has been somethirg ol a purzie it architecmaral theor
(el Ambem, The Pvnamics of Archiecraral Form. Lneversity of Laliformiz Press, Berkeley and Los Angelcs
Citliformiw, 197, pp, 18-22. 2700

T When the buman mind oranizes o body of thought, it does so alowost gevitabily 10 werms af spatal anagery. (Rudall
Amherm. The Dyvnumics of Archisechurul Form. Dnversiay of Califormsa Press, Bokelew and Los Angeles, Caliform,
1977, ppe 1h=]7, I72
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Figures 2.19 a, b

Dynamic Interpretation of the Architeciural Theme
The space referred 1o 10 this study s o typical public exterior activity space well
eaperienced by people. This eypically simple squared layoul subconsciously serves the

35

visttors a general picture of what the functon of the space 15 As previuusly discussed,
the spatial center can be intwiyely identilied. Therefore. it can be-mfesred as a lughly
ahsiract theme of the proposed space. that a well proposed aiclutectome space depends on
how elearly the spatial center s identilied.

I'rom hypothesis five and the properties of the dynamics, 1t can be imphied that the
clearer a spatial centey 15 defined, the stranger the conver gent dyoamsics of ity
surroundings are. Thos 1 due w the properties of the dynamics having an orentanon
tenclency and a degree of force, Consequently, the dynamic variable of the architectural
theme should be able 1w be interpreted an the appearance of relatively strong conyergent

TS 5 ic variuble iss arelatively more appropr late cnjotion.
dynamics. This dynamic vanuble is-seen 1o evoke a relatively more appropr i t

Variable of Initial Lavouwt (Dy) and Geperally Proposed Modules (D)

T'his dynamic variable (D) is evoked by the imuial lavout (Figure 2.25 a). The squared
wround on which this form is peripherally located keeps a harmonious spatial relationship
with the human body. as has already been discussed  Thus, the dynamice svanabie ol this

itial layout 1s considered 1o be a consistent dynamie variable without inlerfering with

ke mlerprenve meshanism ol the mund’s eye apersids acearding wothe basic principle that sinlar canses will canse
stinalar glfevrs: we can survive and Tunchse vty because the world usunlly behaves anc agpears a8 we exprcl 1t 1o,
Hham William AT O Peecepbwn and Legbtiog as Faongivess or Architecture, Motmaw-Lhl], © New York. 1977, pp

J32 340
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the dvnanice vanables of the other imposed moedules. The nature ol this lavoul is
assumicd 1o remain unaltered, although the propesed modules will be imposed on 11 and
will eventually replace the frame. The dynamic variable (D) (Figure 2.25 d) is “aroused’
bv the generally proposed modules bas:cally constructing the propescd space. other than
the four eructally proposed modules (refer 1o Delimtions). The layow construcied by the
generally proposed modules is manipulated keeping as fewer changes as pussible on the
imenial lavour pereeptually and this will be diseussed in 2.3.3, Consequently, the
dynamics of the inital layout (1) approximates that of the generally proposed modules
{Dy = D) Thus, the dynamic variable of the generally proposed modules can be seen as
aconsistency Thus. the dynamic variable of the proposed space (Dy) cun be
approximately represented by those of the crucially proposed modules comprising the

two axes (D)

Variable of Crucially Proposed Modules (D)

As thiscussed, this sanable comes from two divisions of the medules. one laid for the
overall lavout { D) and the other (D) for the crueial modules specifically composed of
the symmuetric saes of this space. The cructal modules are at the local coordinates
indicated al points A, B, € and D in Figure 2 25{¢). The relationships of the dynamic
vanables are mdicated 10 Figure 2.20. The dynanue varable of the crucially proposed
modules is collectively represented by that of each of the four individuals and it is

expressed as De=D, + Dy - DL Dy

Dhopanmc vanahie Ly & arhis
inf Bl A ! Plnes
Drnam Viamahie Proawiat Varrahls

Py waatiie b amualile wf Bduscule T A Flanes

Annienilmenis made

fy b idules gl ke | <

SR R IR LR LR e Thaanie Variahle M=, L arsable
ol Mdealiie € of Plarcs
Dhramnw Saarlalile =1 Thmamu % ppablz
ol Muiyle o) Plarst

Figure 2.20

ARCINTLCTIRAL DYNAMCS AND A SLEITAHL F EURL 0 sira B CHAPTER T DY AMLICS AN APPLICATION 33



Therclore, an abstraet equivalent mede might asswme that the dynamics of the

proposed space is represented abstractly expressed as:

Dp=Dyt Dyt D, - Dy

In terms of the sixth hypothesis, the dynamic variable of the proposed space is crucially
imfluenced by those of the propused moduies to the local coordinates composed of the
two symmetnic axes of this nitial layout. The equation above can be explained by virue
of the fact that the dynamic vanables of the propesed space can be collectively
represented by those of the modules at the four crucial local coordinates comprising the

PWO SYTIUMECITIC dxes.

2.3.7 CONVERGENT DYNAMIC VARIABLE SCALE
The bagie concepl of the scale has already been discussed m 2.2 4. This scale measures
the convergent dynamics ol the propuesed space.

1t should be noted that the length of the straight doued line, as well as the space
petween the two marks, have no meaning; it 1s purely for ranking the levels of convergent
dynamics and this is presented as a straight dotted e, The scale is open-ended. This
dynamic measurement scale has a linear ranking scale representing the levels of a
convergent emotion, The scale is divided mto seven classes of the central emotion
ranging from extremely strong to guite strong te neither streng nor weak (or not
applicable), to quite weak, extremely weak and down to nothing and is numencally
labeled in the same order from 6, 5, 4.3, 2, 1 and 0. The 07 level is for people who
might not feel a convergent emotion at all (Figure 2.21). The space over the rank *6°
represents the strongest convergent emotion and 17 1s the weakest one, with *2, 3.4, 5,
growing from weaker to stronger. The bracket on the scale represents the probuble range
ol convergent dynamics

f 5 4 3 2 1 U
sippRgest s ndnnanisac s acern owetest oz

e -
—_—

Convergent Dynamig scale

Figure 2.21
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From the arguments in Chapters Two and Three, and 10 accordance with some
inturtive and basic architectural concepts, a ink between a pubiic exterior activiny space
und & convergent dynamics can be established  This dynamic scale has ne other function
than tanking the levels of the convergent dynamies, The measurement seale nself s
upen, the numbers merely represent the ranking level, and the value between the bigeer
und smaller numbers does mot represent any mathematical meaning. For example, the
numerical value difference is not comparable. 1t could be said that *6-2=4 > 5-3-2"
this scale. Those values just simply represent the level of convergent dynamigs and have

Ao related value implication

238 DYNAMIC ASSUMPTION

The assumption aboul the dynamic vanable is based on the architectural theme of the
proposed arehuectone space. Lo terms of te dypamic seale presented, 1t can be assumed
that the dynamics of the proposed space (Dp) presents very strong convergent dynamics
al about the 6-7 level, which is collectively represented By those (D) of the Tour erugial

modules. This is the sixth hvpothesis.

239 SUMMARY

The “guality”™ and scale of the dynamies of the modules within the delined spatial
framework are themselves delined, as well as the center of the space around which the
modules ure going to be orgamzed. From the architectural space point of view, the
elements related 1o desigmng the space are himiled, espeacially the relatienships of the
dynamic vanables of the relevant subjects that are set up, The specilic level of
comvergent dynamics of the propused space 1s assumed to be in line with the architectural
theme and it can be represented by those of a certain number oF the modules 1o be
imposed on the imual lavout. The implication scems w be that the apprepniate space can
be designed in terms of the level of the convergent dynamics and the clarity of the center
Within this spatial framework, the proposed space can be construcied by very sirong

convergent dynannes: thus, the clanty of the center could be very distigmshable.
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24 DYNAMIC THREE-DIMIENSIONAL FRAMEWORK
241 INTRODUCTION
Although the dynamies and other related concepts have been defined. there is 2 aeed lor
the specilic spatial framework to practically bridge and perform the concept of dynamicy
wd the defined architectonie space

An imagined spatial framework is going o be ereeted. The establiskment of this
spattdl Bamework s sull based on the legiomate theory of e Modulor™ relating o the
hypotheses. This space can bring togcther the imtially defined architectonic space and
speaitically modily the dyoamics ofa shape in association with the delined architcetual
theme. This spatial framewaork ts to further modify the previously defined architectonic
space, called the imbial Liyout. A companson of (he inodales at the particelar coordinates
can be directly perceived on the miernal surface of this framework

This space is  huge cubic space witl six mtemal surfaces. using any surlace
miderial, as the materiol is not important for this study - The previously defined inital
lavout should le in this space and enly then can the amendments be made ot Ths s
the basis of comparson of the sutability of the moadules to be imposed at the relevant
positions. Moreover, in lerms of the previeus discussion on the concept of the dynamics
ol'a shape and the relevant hvpotheses, eachrofthe internal surfaces of this cubic space
are marked by the 2260x2260mm° prid. Consequently, cach plane can be measured in

terms of this scale and the subsequentamendments compared.

24.2 THREE-DIMENSIONAL FRAMEWORK

The three-dimensional framewerk functions so that the defined mital layour of the
architectural space can be practically laid in this space. and the particelar modules
deternnned from the number of the modules can pereeivably be compared in terms of
their dvnamics This requires 4 spatial framework and a scale for the purposes of

comparison of the dynamics The spatia! framework is imagined and its establishment
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i i assoctation witlall surfaces formed in the retinal image " (Figures 2.22 4, b)),

faj

Re ation between onentation of surfsces o the cve and the wxlere they present 1o Fromal plancsurfaoes prosenl a

urniform texrare when the target lield s umform. Toe same surfozes onentied ubhauely presem 2 graded exture,

(b}
Ihe appearance of (he surfaces dealt with in Figure 2.22 (8}

Figures 2.224. b

* All other surfaces-those | ving cumide the fromial plome-ferm wpered sextures 10 the rotinal image The viewer lmis
al such surfaces chligquely and, as 15 well known, the fartherend of sucha surfeee i peomemcally more chlique (o e
viewer hian (s near Ao Foresampie, s one louks dowen ol the Moos oearene’s feel, te Door es aimost i the
ot plane. As one vaews she floar famher and Lacher wwisy from ane’s Tecl, oldiguasy jhcmeeses. I ome tooks ol
aling o hallway, 1he elements nf the oo pancrn become smallee and sraller, There are, of courss, two reasoms o the
marked apering of the texture of the retmal image: mercasing disuance nod mereasing valgusty of viewicg i The

d fMference betwesy saewing mthe fromtal glare g vesomg oe obligue surfive = pictured m Figure 1202 In Lhe (pure
the 1wt storfices are pinhed ofT 0 el spaces By Bines rumning from the surfice g e eve. The projected mage of
the abihgue plane (the Moo swelee) s o tpered textiee an the setenal e, Foeere 1213 shows the same sortall
situatiom bul gs viewed by the parcesver The one taxture 15 sean as the wall and the wmpered exlioce 15 sedn as the floor
eatanting (ram near the viewer wthe wall, (5 Howard Hanley, inmoducuon @ Pereepuon, Mamphis Siane Liniversiny,

rlasper & How. Publisher, New York, 1950, ppo b2, 281-9 282)
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Spatial Frame

The delined architectonie space s kud on a three-dimensienal coordination space and
amendments are progressively made w it The dynamic variables of the particular shapes
are then assumed aml coordinated, The establishment of this spatial fmmework is based
on “The Modulor”™ and the hvpotheses. A cubic space could be figured as the “shape” ol
the three-dimensional framework with the size ol its ground determined by the practical
size of the proposed space.

A shape is an imagination of the assembly of its planes. As stated in the first
hypothess, the dynamics of a shape can be hypathesized as the direct proportional
assemblv ol its planes. Conseyuently. a cubic space can be imagined with cach surface
representing the planes ol a shape 10 be imposed onto this framewaork. Moreover the size
of the edge of ths spatal Iraomework s the same a5 that ol the ground panel on which the

defined mitial layout stands and which is generated by * 1 he Madylor”

Scale of Framework

The anmn of the scale is to compare the individual dynamic vanable of the modules with
the base of those of their planes. m a specific coordmated Situation within the space. This
15 i hine with the hypothesis relating (o thesseale of the dvnamics.

From the fourth hypothesis, it 15 implied that the relationship of 1this dvnamic scale ol
the shapes can be represented in a threc-dimensional spatial framework with cach internal
plane marked by 2260x2260mm". The presence of this scale enables each of the six
ntermal surfaces of the cubiespace to be marked st 2260 2260mm? in this framework.
The dynamics of the shapes are perceved, measured and compared at the pre-determined
coordination by the internal spaces marked in 2260« 2260mm” in the three-dimensional
space and the possible module is selected i association with the refevant dynamic
expectation,

The personal space occupied by a person, 22602260 2260mn1" cube. represents the

fundamental three-dimensional measurement scale unit (Figure 2 23). A group of shapes
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svstemantically related 1o 2ach other i erms of their size are comparable 1o a [}ET}'-UI‘Iﬁ :
Thus, this lramework rewnforees the relationship of size between this umit and other

modules and enhances the mutual spanal relanonships of the shapes and human budy,

2261) -, -
2260 it s |
P ! i
2260 i — 2260 i bl
i Pl
2260 2260 P4

2260 : A = lz?ﬂl Pl

22 ' - 2260
2260 | 260 2260x2260=2260mm’
2260

2260 2260 2266 2260 2261) 2260 2260

Figure 2.23

The Ninal image ol thes three-dimensional framewaork 45 eventually formed. [is size
should coneide with the size of the edge of the space that 1s supposcd to be designed and
cach one indieated by 22602260 '

The advantage of this spatial framework is that the dynamics of the modulcs can be

directly and perecivably compared.

243 UTILIZATION

The defined il luvout ulfills this three-dimensional framework, There 1s a range of
shapes produced by “The Modulor™ and the possible locations can be coordinated
according to the architectural factors in conjunction with the theme of the proposed
spuce Secondly, the dynamig vanable of cach of the planes of the modules can be
measired. In cooperation with the srebitectural factors o be discussed in 2.5, the
wilization imvolves two aspects: Space Laid and Amendments Made. This is practically

applicd in Chapter Three,

UoAcwnriling!y, o tudkding will make sense ta b ety e con vistilie @y oee o s dimensaos o relation b ol the
oty s | Rudol T Aenbiem, The By ponoes cFAschtectund) Feom Ulmversite of Califiemia Press, Berheleys and Lis
Adigeles, Califvenia. 1977, pp 10-13.64)
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Space Allocated

The inttial layour of the archiiectonie space previeusly defined under Architectonic Space
will be imposed on ths three-dimensional framework. Being the same size as the base
ground, that 15, the wital layour and the base of this three-dimensional framework, this
mitial favoul exactly its wito the spatial framewoerk (Figure 2230 There 1s no problem
with the orientation filling the layoutr. This el layout 1s now ready for amendments 10
be made (o 1. The stee of this square can be determined in accordance with that of the

proposcd proiect.

5
BRI
bR S5y -
LRI

Seleteiaiere
DORX S
fateleleted

D i .
"’. r

Figure 2.24

Amendments Made

The design of this arehitectonie space relies on the progressive amendments made 1o the
defined imnal layout withm the three-dmmenstonal tramework, The amendments make
changes 1o this imtial layvout m beth shape and space (refer to 2.3 4),

The amendments made o the inital lzavout will be specifically diseussed unde:
Archnecwral Factors. In terms of the dynamic assumpuion made to the modules
supposedly mmposed on certam locations, the dynamic vanables of cach of the modular
planes are displayed on the intemil surface ol the three-dimenstonal framewoerk. It
perceivably helps coordimate the relevant modules o be nmposed.

The dvnamic variable of the moedules can be perceivahly compared wethin this three-
dimensional framewerk. The dvnamee varahles of the coordmated modules can be
diffused into those of its three planes presented in the miemal sutfiaces of the three-

dinensional Tramework. Consequently, the modules can be compared m 1erms of the
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dvnamic vanables of the three planes  Funhermore, the dynamics of the modules
appearing on the internal surface of the three-dimensional framework can be perceivably
compared with the assumed dynamics of the modules. Thus, the modules to be imposed
a2 partcular position can be determined by the comparisen of the dynamics of the

modules

244 SUMMARY
I'he spatial tframework 1s set up. The imitial lavout can be laid and the evolution of

producing the proposed space can begin

2.5  ARCHITECTURAL FACTORS

251 INTRODRUCTION

The architectural {actors are used W manage the imval Jayout se that the proposed
architectonic space can evolve These factors include the openness and closure., the
corners and the axes. The dynamic variables of the preposed modules for making the
amendments, especially those modules composed of the two axes. can be inferred in
terms of the convergent dyvnamics predicled for the proposed space. so that these modules
can be selected accordingly,

In order to clearly indicate the process of builldimg up the proposed space. a series of
six ground plans show the evolutionary process from the initial layout to the rough
coordmation of the modutes imposed (Figures 225 a, b, ¢, d, ¢, §) as well as Figure 2 15
The square mdicates the bomdar, of the space. The black squares simulate the

fundamental unit and the svmmetnic axes are presented as well

Axis | Axis | Axis |

S Bl——initial favour

1a) (k) (vl
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Axis | Axis |

Axis 2

(
N

B The generally rally pmpml.d

Theeru
,_\,:___L;b
(d) proposed modules (e} modules i1

Figares 22530 boed, e, F

2.5,

(&)

OPENNESS AND CLOSURE
In this seetion, the opemngs will be roughly coordinated o the mitiab by owt (see 2.24 o
b, ¢}, The changes are made to the initial layour as a means of generating the proposed
space. These openmgs are made 10 promoie the convergent dyvnammes for the proposed
space, since the ppenness and closeness of blocks can reinforce this dyiamics™

Two goals have o be reached. The fiest goal 1 1o break ths lavout i order to
aceess the court space. The second one is o adjust the spaces between the modules aleng
the edge ol the square-lonmed boundary. When this lavout s broken up, three factors
have an effect on the dynamic changes regarding the openings, namely number, size and
wogation. These are the basie Faetors determunimg the pre-arrangement for the adeesses 1o

Lhe propescd space.

LAYOUT LALD

[his initial layvout 1s managed within the defined spatial framework (see 2.4.25

ACCESS SPACE

From the point of view of this study, the number ef access spaces is not the primary

" Anether factor that hecormes troly drchuteciueal anly whien i s cobisidersd dynaoacally 15 e openness and cliseress
of hugldings  (Rudal | deaheirn The Denamos of Architgetura] Foean, Vlapversty al Califom;e Press, Borkeley and Los

Angcles. Calinimis, 1977, pp 4, 235)
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isstie The concern here s how the openness alfeets the dynamics of the architectural
theme of this kind of space. For the sake ol convemence, and in terms of the mumimum
requirements. it was decided 1o make two openings Lo the initial layoul. The size of the
access, ns well as the spaces between the proposed modules along one ol the four cdyes.
15 discussed in the following section *Space Juxtaposed’

The implementation of the access space s very important both funcionally and
dynamically and so emphasizes its role on perceptual dvnamics. This space can be
spevifically coordinated on the imtial luyout. The basic principles for creating the sceess
space runs parallel 1o the same idea of ereating the convergent dynamics and iis role is o
remtforee the proposed convergent dynanues. The dviamies of the space can be changed
by either crossng or convergence’ (Figure 2261 The imprassion of a space is
established at the very begimning of the wur ol thal space.  As soun as i visitor steps into
this gateway space hes eve automancally grasps the surroundings and simultaneously
obtains an impression The impression of a complete space is an aceumulation of every

memorable event that touched the person whalst i that space:

-
e

=Y
AT

Figure 2.26

" In pracuce such problem situatinm can be fruitfully restructared when the bwo independent thorourhfares ure uniticl
N & croxs paltern, which defines the wiew of overlap s b syammetrcul centerpisve (Figure 2230 this stroyiur) vhunge
tevagani e the s sual e adter of the fm comer buiklimgs. cach of whach w s spiat inte b esscatully e nde
ardd tau-dimensona’ ligmle as long ax they acre conceived onby gn retatie 10 the linear steegls. The meeting of tap
Ml (ronie s nova replaced by 2 1ee-danencnnal concepling, i which the comer bulldimps are secn s cebie aluds,
symemeinga) m relalon 1o therr protialng sdues and o botb streets T his spatial restruciurmy vastly increasss the
fivare perscr ol e comer Buildings. (Rodol™ Ambeim, The Dy maes of Aachitectural Form, Uoreeesey of € alifoons

Piese [Merkeley amd Lod Anpcles, Califorma, 1957 o 1D, 82
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In order 1o select a plausible location of the access space, a number of the

cembimations have to be presented and compared. A number of the locations {or the
accesses should not be allocated. as they would drain the proposed convergent dyvnamics.

The aveess is nenher made jo the anddic ol cach of the four edges ol the imitial Tavoul,

nor al the locanons directiy facing each other.

A number ol combinations are presented below (Figure 227 a.boo o b The black

square represents the possible allocation of the accesses,

e

. ] o
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(&) i (21 {h)
I A
\ S— -:E =
() () tky th
1
| .
&
tmj (n)

Flipwes 227w b, e.die g hon ko lomen

AZC ILTEC TURAT DYNAMICS AND A S1ITARIF PURI B SPAL]

CHAPTER 2 DYNAMICS AND APPLIC ATION

fl



The selection of & possible pattern should be based on the promotion of the
convergent dynamics for the proposed space. Two puints are inpheated. The first pont
is thal the penpherally allocated linear blocks should be as integrated as possible (o avord
any visual division that would weaken the link of the parts and thus drain the proposed
convergent dynamics.  The second point 15 that the possibility of the access spaces being
visible to each other should be rmmmmal. Thus, the lavout patterns of the figures 2.27 (¢),
(), Cen, (k) (1) and (m) can be discounted, then figures 2.27 (ad, (h), (£ (b, (1), (1) and
{nycan be filtered out and the pattern of figure 2.27 (2) 18 superfluous. Eventually, it can
be deduced that tigure 2.27 (1) has the greatest advantage ever the others, Therefore, this

pattern of layout is used to allocate the access spaces.

SPACE JUXTAPOSED
These spaces dre between the suppesedly impesed modules and thev are made by
breaking the initzal layout at a number of points. They are peripherally spread along the
vdge ol the square panel and are aot at the unddle and comer pomts (see Figure 2.23 b).
It is impassible. at this stage, to say precisely how many spaces there will actually
be  Asin the previous discussion, 1t1s assumcd that by making amendments 1o it the
convergent dynamic variable of the proposed space will not change significantly. as long
4% these spaces de not cause sigmficant drainage of the dypamies. However. it 1s clear
that the convergent dypamies will become stronger as the gap between the modules
proeressively moves closer to the juxtaposed spaces and therefere they should be located
as close 1ogether as they cas be™ 1 these gaps became oo enlarged, the blocks become
less funct:onal as a partition to furm (he court space”’ . For example, the convergent

dynamics of a space declines as the gap increases along the boundary of the square-

"W hen epen sl closedd spaces ane 2iven cqual shares, e effees s of g sereen which o dynamical by reuinil aod
snnpty provides the surdoce o gthe bulding wah some mansparency  (Kudo!f Ambem Ve vnamies of Archarectural
Furim, Umivesity of Caliform Mess, Borhsiey aod Los Appeles, Califorme, 1977 e 27-29, 227)

" The e et of vavh soreens dependsan the abiling of theisapen i ¢losed Spaetes oot towethier dsou partition . whiel
1% tian piane of more neacly a surrocc laver AT will be pereeived revertheless as a ceherent wall (Rolel
Arnberm, The Dynamws of Arctnieciural Fomm Lniversity of Caiifomme Fress, Herhelev and Lus Angeles. Calitamis,

9T, By 36, 32T I
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formeed nutal layout The convergent dynamic power deercases [rom Figures 2,28 (a)
ta |

and {b) 1o that in Frgure 2.28 (¢). The convergent dyvnamics of the court space in Figure

2.28 (a) s the strongest,

ERREREE A EEEN [ | H B
Flevation Flevalian Fievanon
Caround Ciround Ciround

fa) (L 3| (=)

Figures 228 a4, b ¢

The cubig apace ol 2260=22060=2260mm " can be used o measure how close these
juxtaposed spaces should be i terms of the hypothesis. In order to accommodate the
theme of promoting the convergent dynamics, the spaces justaposed by the proposed

modules have to be kept as small as possible, with reference 1w the size of the cube.

253 CORNER

I'hie amendments are made at the comers of the tmnial layout by imposing the relevant
muodules (refer to Figure 2.24 dY. The closure at the comers 15 essential Lo sel up the
space in order o arouge the convergent dynamies. The proposed modules E and F are
horizontally dorminant. 11 the modules 1o be imposed at points E and Fowere the other
way round i would not make any dilference, since it does not alter the [act that there is
an cyual chance of the aceess space standmg at the other two comers. The process of
specification for the proposed modules can be imagined as a progressive growth in three
dimensions. Firstly, the possible mwo-dimensional arrangement of them is presented.
compared and determmned. Sceondly, a rough specification ol the rmage can be made in
terms of the dynamic variables inferred. Thus, the rough image of the arrangement of the

proposed modules can be made
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ARRANGEMENT IN TWO-DIMENSIONS

I'he possible arrangement of the two proposed modules at pownrs B and F s managed in a
two=dimensional portzait {(Fizures 2 29 4, b, ¢). The local courdinates of E and F are
shown at the wo locations at whick the twe proposed modules are going w be imposed,
Phie two small rectaneular forms simulate the fgeres of the two proposed modules
respectively and they are arranged at points E and F in order 1o choose a plausible

drrangemcl,

Possibility
The primary dynamic vartable of the modules propesed it points |k or I present
hortzontal dynaimics, thus they both demonstrate linear forms. Their posaible Jayouts arc

disployed in Figures 2,29 (a), (byand (¢),

3 A | F k A 3
— _I
(' 2 & D
# '|- TN J
B B L
(a) access space (b (¢)  access

Figures 2.29 4, b, ¢

in order o avoid wo muehresiriction of the scenery, figures 2.29 (o) and (&) should no
be considered The grrangement i Figure 2.29 (b) can be identilied as the prelerential
layout in terms of the study. The adjustment of the two dimensions of the proposed

forms. F and F, are made respectively and they are presented separately in Figoves 2,30

tad. (b (¢) and (). Further possible combutations are based on this,
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Frgures 2300, b, e d

Combination

The combimations in Figure 2 21 are based on lour individual Geures lrom Figure 2,30,
The possible combinations ol the figures are presented in Figures 2.3 1 (a), (b}, (¢) and
(d). The dvnamics of modules B and F in Figure (¢) are in aceordance with those of the

other proposed modules A, B. C und D

- A F I AN F A k
— Il A 1 1] '_'J W L
1:4I:|——1:—u (———O ; O e
[ [11
l—rf.”— o B
ia) {b}) ic) e}

Figures 231 a,b.¢, d

Dy namies Inferred

The arrangements in Figures 2.3 1 (a) and (d) can be abandoned because ol their
sumilarity, despite therr different arvangemem. There are 1wo cross hars marking the
pont ol aceess to the proposed spice. With regard to the unpontance of the access space
to perceptual dynamics, the évnamics of the breadth dimension of the form at comer B
can enforee the status of the proposeé moedule A m Figure 2 31 (¢) much mere than at
comer F in Figure 2.31 (b), The Mow of the honzontal dynamics performed by the thin
torm 1n Figure 2.31 (¢) is seemingly situated more suitably than that of Figuze 2 21 (h).

From a general pereeptual point of view, form F in Figure 2 2| (¢) takes full advantage ol

ARPITUTES TURAL TRYNARMICS a™ND A SUTTARL I Uil G Sbkad F CTFAETER 3 TR NALDL N ANEY APPLICA TN a2



its location, and strengthening the horiaontal dynamie NMow which reinforees the
perceptual connection between forms A and B. Thus, the arrangement in Figure 2.31 (¢)

becemes the most preferable

THIRD DIMENSION ADDED

The third dimension censidered 1s merely estimated. Their praper determination his (o
consider other factors and these faciors have o accommuodate cach other. For example.
in determining their height, the relations of those of the proposed modules A, B. C and 1)
must be considered. Thas has to it the practical modules.

The muinstream of the dynwmics of the proposed modules is korizontally dominant
eacepi the one af pﬂim A Asin Ngures 231 (B) and (e}, the flow of the streaming
horizontzl dyaiamics of shape Fan Figure 231 (¢) 1s much better from dhe point ol view
ef access. This meuns that the dvnamic variables of its frontal plane, d;. are not as strong
us the dvnamic vanables of its fromal plane, dy, The feeling of depth, which supports the
overail dominant shape A, is given by shape E in Pigure 2. 3042 rather than in Figure
231 (b). This implies that the dynamic vanable oithe side plane, d.. is stronger than that
of the side plane dy. Thus. the propertional relationship of the two dimensions can he

roughly estimated.

2,54 AXIS

This part amms at settng up the welationship of the dyvnamic variables between the
propesed space and the proposed four modules primarily atfecting 1t Thus, the dynamie
variahles of these proposed modules can be inferred and these inferences are the bass lor

selecting the relevant modules from the standard modules (see Table 3 1)

DYNAMICS OF AXES AND THAT OF PROPOSED SPACE

Cieometnically, anaxis 1s an unagined line hnkmg two pomnts that symmetncally divide
madter. The appearance ol this can be made either by 4 series of concrele shapes or by
two shapes. The axes in this study are compased of four proposed modules and they are
sitted at the four points A, B. C and D, which are al the middle of each of the faur

edpes ol this square-lormed inmial lavoul (Figure 232 a, b or Figure 2.15), The proposed
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madules are then imposed on A, B, C and D respeetivelv. The general allocation of the

proposced modules as well as deterimming the different modules can be relerred toan

Figure 3.5
Axas | Axis
A - A
- =y ' ]
_ ' N S
e e _._._..._D {_ -.}ﬂ.,u.- -.-...-.-\: 1 =I3
A 2 | Avag 2 5

ol
T
{a) (b}

Figures 2 32 ac b

Fhose of the Tour proposed modules prumanly affeet the convergent dynammics of the
proposed space Firstly, the unigue four local coordinates A, B, ¢ and ) muke them
physically and distimetivelv perceivahle and rationally tinked 1o cach other™ . This is
based on seme intrinsie mitribuies of visual pereephion such s shipe and size consistency
and the imuitive pursuit of @ center. Shape and size conslancy help the spetial lavout e
be recogmized as it s physieally, as the estaplishment ol an entire impression of a space 15
bused on an asscmbly of a variety of scenery.  The visual patterns of the propoesed space
are divided into four major parts in terms af the conditon of s surroundings, and the
inturtive visual pereeption of the center of cach of e four parts coincides with these lour
local coordinates. The hierarchical visual pattern for the establishment of the spatial
center is primanly based o the four locs] centers. Secondly. nstronge dvpane
cennechion can be provided by cach of the twe axes and this connection can be perceived
as o siraight fine (Figures 3.33 a, be). Geometrically, the shortest way 1o coordinate the
local center of cack of the tour edges is by either of the two pars of axes . Man s the
perceptual center of visual dynamics. Perceplually, vision always chooses the mest

ceonoimical way to recogmize two connected matter. T'he connzction between an abserver

A veaal relatinnship can be dicsetly perceived only when the 1wd (anicss 1o 1088 prosent iniho same imaae.
ancl connecied mclecwually  (Budolt Ambetm, he Dvromies of Archigonran Forme Lniversiy of Califormn Pross,

Herkeley ind Los Ampeles. Calfotma, 1977, gp 27-31, 51
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and the target 15 the shortest. most ecconomical one™ . Thus, 2 strong convergent
dynamics can be imposed on this proposed space. Thirdly, theoretcally, a cemter, mo

maiter whether 111s visible or mvisible. could be comprehended as a point and 1t can

P IRIT R AT

{ﬂ} lt:-l )

Figures 333 a. b. ¢

he located in terms of the Cartesian coordination system  For instance,a point can be
allocated by X and Y wathm tus system. Tithe [ifth hypothesis o s assumed that there is
a center in the proposed architectonic space from which the dynamic vanable can be
percaved, as a visitor completes ounng this space. A strong straight dynamic
cunnection can be set up between pomts A and B and between € and D disregarding their
individual form  The wennilicanaon of the center ol this space shauld be a1 a very
disunguishable level, so that the convergent dynamics of the proposed space can be
perceived afier a vissior tours this space and stands in the central area

The tollowing example clanlies this The shapes were imposed at Tour poinis A, B, C
and 1. The dynamic cond:tion bewween shapes at A and H s siumilar to that of C and .
The latler might be seen as the pomnt at which a number of shapes will be imposed I
there 15 @ visitor standing 1a sedentary position mn-between the two shapes, the dynamies
experienced would vary us the shapes altemate i the placimg of the two points. The
dymamic pressure perceived from the four shapes increases from (a), (h) and {¢) in the

wake of the three-drmensional changes of the shapes (Figures 2 34 a, b, o) Thus,

" 8nne thar the cannestion extatlshed by the abserver demwect nmsel! snd lus 1anget & expeneneed a8 a siempht line
in prnciale that cannezion dould wke any shape among 4 inlints number ol urees, wists, and [oops al die mos
mrrational kol Theecommmcal chiece ol the slioriest conpection s an elemenliry application of pesall peschology’s
prondiple of simplicay any pattern crealeil adogaod, or seléctsd by the asmosns syodemewiil be s simple o the given
wcondions permit (Rudall Amberme The Uypomics of Archueoeal Farm Lnsversitv of Ualiiora Mess, Berkeles

and Loy Amgeles, Caliomia, 1977, ppo 2329, 11
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1d (e (1

Figures 234 a,b. ¢

theoretically the convergent dvnamices at this centeris enforced. So it could be said thal
the two pairs of axes could enforee convergence. Finally, the other proposed modules,
ather than the modules comprising the two axes (o be imposed kept both harmonrious
spatial relations with the human body and their consisteney . il there are s pumber of
architectenie spaces of this kind 1o be built. The dynamics involved in aflfecting that of
the proposed space can be 1gnored.

Therefore, in smnmary, the lour proposed modules at peints A, B. C and D
svmmetrically composed of the two pairs of axes suggesis that they pnimanly altect the
speettication of the eonvergent dynmnics ol the proposed spave. The dynamics
collecuvely delivered by these four modules represents that of the proposed space
Consequently, the dynamic varsables of these four moduales can be generally miferred
From tist of the proposed space. Thisamphies that the identification of the center of this

space can be enhanced as the level of the convergent dynannies of this space mereases.

DYNAMICS OF AXES AND MODULES PROPOSED

11 has argued tha the dyaanmies of the proposed spuce can be represented collectively by
these of the Tour modules compnsimg the wo symmetric axes and, in the sixth
hypaothesis., itis postulated that the dynamics of the proposed space should arouse very
streng convergent dynarmes, Thus, the dynanie vanable collechively presented by the
four proposed modules should deliver very strong convergent dvnamics and this means
that each of the four proposed modules have 1o “work™ regether at their prenuum to

promete this convergent dyndamivs,
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From the general point of view, cach proposed module is seen as an imtegral part of
the whole The dynamic performance of the planes ol cach of the propesed modules is
seen integrally within the defined framework. As the first hypothesis suggesis that the
dynamics of its planes fundamentally affects that of each indiv idval module, so the
proper delivery of the dynamics ol each of the proposed modules depends on those of
cuich of its plancs.  As indicated in the scope of the study, the coments of the space are
seen integrally rather than as pants of the whole. This imphes that the elevations of some
ol the modules can be changed o be the other way round during the wouring process. For
example, a1 the stan of the tour the front clevation of the module can be shifted 1o the
side clevation of the same module. The planes of each of the proposed modutes can be
sorted. The elevauons facing the court space are called fromal planes (elevations) and
the ones between the modules are called the side planes (elevations). ‘All the modules
demonstrate horizontally deminant dynamics except for point A and the clearly
wdentifiable center is promoted,

Diflerent planes have different types of dynamic performances 1n association with
their individual location (This 15 discussed 1 1erms of the four peints A, B, C and D
respectively ) and this performance basically promotes the proposed module. According
to the properies of the dynamics, there are two-dimensional dynamics within a plane,
either vertical or honizontal, as well as a certain degree of force. The dynamics of the
planes 1s the synthesized embodiment of those of its two dimensions in association with
these properties The frontal platies contribute (o determining the local coordinate where
it 15 supposedly lo be imposed and the flow of the dynamics, either upward /downward or
weak/strong  [Fone of the shapes (Figures 2.35 a. b) stands within a spatial framework
and ils frontzl plancs supposedly wicrease or decrease in either horizontal or vertical
dimensions withoul changing is location, the impression of this cube 1s seen as w stable
paint progressively changing as well, The ground planes contribute to the dynamics
cither converging towards the center or flowing along each of the edges of the boundan

of the layout where il stands. The side plane determines how ‘thick” the proposed
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module is and this dvnamics. along the breadth dimension. lundamentallv contributes to
this central-orientated tendency™ (Figures 2.35 a, b) at the determined local coordinate

within the defined spatial framework (thesce squarc panels arc considered to be lacing a

VIEWw T

Ll L
Figures2 35a. b

e dvnanmie performance of the planes is based on those of its two dimensions and
the prevailing dimension determines the performance of that ol the planes, as stated in the
seconic hypothesis that the dynamies of a plane can be represented in two dimensions and
culeulated according to the ratic of the two relevant dimensions of this module and the
reference unit cube. This performance has o be in ling with that of the plane 1o be
promoted. Therefore this inlzrs that the dynamics of the two dimensions of each of the

celevant planes of the four proposed modules should present the best perfurmance in

™ The secand kind o cuwe was e monoculr cus About seven were wsaally laied, We shall net discuss tem a
legigth, o s have poonted them o orevionsly ds enamples af (sing one aspect of perceplion 10 explam atdey
cenyment aspectl Forimerposition and elevatan ane two commanly pecen monodular e daee Thoures 1210 and

IZ 11} Todeserine intemosmion s o deserbe wharn the ofserver sees rathes than merely ta wll the meme feamres of
the sumulus, I one chject i acen imerposed bewween the oheerver und anclher ot 1her 1he obyect partly zos pred o8
seet a8 [arther away. By resortmg tp these coes, the ohserver was supposcd (o build up his or her apprecibion of the
wisud] Deld, asab were, bt by bit - This way of ceslipg with relations between stinulus and roesponse provides noinal
des fipinn af overall feld Urecoure whersy o sccount Sor the rides plaved by restricisd ponns of the vsual inpot
15 Hivwnrd Hartey, Inmoducoon o Pensemnnn. Memphs Stawe Unversicy, Harper & Row, Publizher, New Yark, 198,

prr. 2438, 2811

ARCHITECTLRAL DYNAMICS AND o SUITABLE PUDLIC SFPACE CHAPTER 2: I MAMICS AXMD APPLICATION 71



order to evoke the strongest convergent dynamics of the proposed space. Consequently,
the dynamic variables of the four modules to be imposed, comprising the two symmetric
axes, can be inferred in terms of the specific convergent dynamics of the proposed space.
The dynamics in one dimension of a plane prevailing over that of the other, has to take
full advantage of its practical position in order to promote that of the proposed space.

The dynamics in the prevailing dimension primarily affects those of each of the
planes. Up to now, it can be inferred that the dynamic performance of the proposed
module can be fundamentally influenced by the prevailing dynamics on each of its
planes. The prevailing dynamics of either of its two dimensions in the ground plane
contributes to the dynamics being either convergent towards the center or flowing along
each of the edges of the boundary of the layout. The prevailing dynamics of either of its
two dimensions in the front planes contributes either to the increasing upward dynamics
or flowing along each of the edges of the boundary of the layout. The side planes
indicate a ‘thickness’ of each of these modules and this depth primarily affects the
convergent tendency of the modules.

In summary, the dynamic variables of the proposed modules, readily inferred from
that of the proposed space, can be collectively interpreted and presented by a number of
prevailing dynamics of a specific dimension of a plane in terms of orientation and degree
of force.

The following demonstrates how the dynamics of the proposed module is inferred

and the general layout can be referred to the figure 3.5.

DYNAMICS OF MODULE PROPOSED AT POINT A

In order to promote the proposed convergent dynamics, the dynamics of module A
supposedly presents very strong vertical dynamics. Firstly, the module to be imposed on
point A, facing the two openings of this space (Figure 2.35 a), is at the middle point of
one of the four edges. This point is at a very prominent location to the entry space and it
helps to symmetrically define this space. This also reinforces the discernment of the

perceptual coordination of the spatial center in the third hypothesis. The vertical
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dynamics of this proposed shape serves this aim since it defines the other dimensions® of
the spatial framework. Secondly, the factor of distance dramatically decreases the
dynamic influences of the other planes because of the distance between them and the
accesses. As the impression of this space begins at the entrance, vision intuitively goes
straight and then upwards. Thus, the very strong vertical dynamics of module A defines
one of the symmetric axes of the overall space, which is essential to coordinate the

center.

Ground Planes

The dynamics of the ground plane should appear relatively stable without a specific
tendency to either direction in order to assist the main dynamic character of this plane.
The prevailing dynamics of either of its dimensions can reduce the degree of the vertical
dynamics of module A. Thus, there is no prevailing dynamics on this plane and the ratio
of the two dimensions of the ground plane should appear roughly equivalent to each

other.

Frontal Planes

The frontal plane is at the position which demonstrates vertical dynamics. Here, the
prevailing dynamics is the dominant verticality of the proposed shape A. It seems to be
that the stronger the rising dynamic, the more identifiable the symmetrical line of this
space. However, as stated in hypothesis three, it is assumed that weight merely functions
on the dominant vertical dynamics of the modules. If the ascending dynamics appears too
great, the weight sense of the proposed shape will be reduced. This dynamics might not
contribute to the function of defining the symmetrical connection of this space as
expected. Thus, the vertical dynamic of this front plane at point A may be the greatest.
However, as the height increases over a certain range, it is expected that the weight sense
of this shape will decline simultaneously and this might affect the dynamic performance
of module A.

% In our spatial system, the vertical direction defines the horizontal planes as the only one for which the vertical serves
as an axis of. (Rudolf Arnheim, The Dynamics of Architectural Form, University of California Press, Berkeley and
Los Angeles, California, 1977, pp, 5-6, 35).
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Side Planes

The dimensions of the side plane give a clear visible instruction about the presence of
volume. The dynamics of module A presents very strong vertical upward dynamics. The
horizontally central-oriented dynamics, which is the natural dynamics of the side plane,
should be fairly small to reduce its disturbance. The width dimension of the dynamics
should be relatively small in contrast to that of the height dimension and this dynamics
has little dynamic impact on that of this plane. The dynamics of the side plane is also

seen with much less significance due to the distance factor.

DYNAMICS OF MODULE PROPOSED AT POINT B

Module B is at the opposite side to module A and they both comprise axis one. The
dynamics of module B should present very strong horizontal dynamics. Firstly, there are
no other proposed modules having vertical dominant dynamics competing with that of
module A, as in the previous description. Even if vertical dynamics appeared in module
B, however less strong than that of module A, this dynamic connection could
perceptually define a perpendicular plane with a rising tendency, which would contribute
to over-symmetry and the tendency to disperse the identification of the spatial center.
This is not in line with the theme of the proposed space (Figure 2.36 b). Secondly, this
dynamics needs a balance for a well-established space. Since the proposed module B
appears at the opposite point to point A, the proposed module has to contain the dynamics
of the module at point A%, which is postulated to have very strong vertical dynamics. It
seems that with a slightly strong horizontal dynamics in module B it can not sufficiently
contain that of module A (Figure 2.36 b). Consequently, the horizontal dynamics of the
proposed module B has to be very strong. Thus, the primary dynamic variable of the
proposed module at Point B should present very strong horizontal dynamics to contain
that of the proposed module at Point A (Figure 2.36 a). Additionally, the module has to
present horizontally central-orientated dynamics.

% A local imbalance can be remedied by a corresponding imbalance in the opposite direction. (Rudolf Arnheim, The
Power of The Center, University of California Press, Berkeley and Los Angeles, California, 1982, pp. 35-36, 6).
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Figures 2.36 a, b, ¢

Ground Planes

The dynamics of the ground plane can be inferred from the module. Its dynamics can be
represented in two dimensions. The length dimension prevails (refer to Figure 2.36 a)
with very strong dynamics. The breadth dimension should have quite strong central-

orientated dynamics.

Frontal Planes
The dynamics of the frontal plane can be inferred from the module. Its dynamics can be
represented in two dimensions. It prevails in the length dimension (refer to

Figure 2.36 a) with very strong horizontal dynamics to balance that of module A.

Side Planes
The side plane of the shape at point B is mainly responsible for promoting strong central-
orientated dynamics. The dynamics here is in the prevailing breadth dimension over the

other dimension. This dynamics should present quite strong central-orientated dynamics.

DYNAMICS OF MODULES PROPOSED AT POINTS C AND D

The proposed modules C and D comprise the second axis. The proposed modules C and
D are identical to each other at points C and D. Though the dominant dynamics is
horizontal, there should be quite strong central-orientated dynamics. The horizontal
dynamics should be far less strong so as not to disturb the module perceived at this point.
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The central-orientated dynamic should be strong enough to reinforce the convergent
dynamics of the proposed space.

(b)
Figures 2.37 a, b

Ground Plane

The dynamics of the ground plane can be inferred from that of the module and this
dynamics can be represented in two dimensions. The prevailing one along its length
dimension (Figure 2.37 a, b) has less strong dynamics than that of the breadth dimension.
However, the latter one should present quite strong central-orientated dynamics

compared with those of the other proposed modules.
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Frontal Plane

The dynamics of this plane can be inferred from the module, which primarily affects the
stability of the module supposedly perceived as a point. This dynamic can be represented
in two dimensions. The one along its length dimension (refer to Figure 2.36 a) prevails

with a slightly stronger horizontal dynamics over that of the height dimension.

Side Planes

The side plane of the shape at point B is mainly responsible for promoting strong central-
orientated dynamics as well. This dynamics in its breadth dimension should be stronger
than that of the height dimension.

2.5.6 MODULES SELECTED

The proposed modules are chosen from the standard modules (refer to Table 3.1). The
selection is based on the relationships between the inferred and actual dynamic variables
assigned to the standard modules in terms of the definition of the dynamic “qualities”.
The dynamic variables of the planes of the proposed modules have been inferred in terms
of that of the proposed space. The dynamic variables of these are calculated in terms of
the definition of the ‘quality’ of the dynamics. The sequential relationship of the
dynamic variables of the proposed modules A, B, C/D, E and F can be specified.

Consequently, the proposed modules can be selected.

DYNAMIC COMPARISON
The comparison of the dynamic variables of the proposed modules is carried out at points
A, B, C, D, E and F and it aims at setting up the sequential order of the dynamic
variables. The dynamic variables inferred from these modules at these local coordinates
set up relationships with each other in terms of their dynamic values and they are merely
ranked here.

It is postulated that the vertical dynamic variable of the proposed module at point A
is the strongest and the horizontal dynamic variables of the proposed module at points B,
C, D, E and F, ranked from the strongest to the weakest, are Dy, Dy, D,, D(Dg). The

sequential relationships of the dynamic variables in two dimensions of the planes of these
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proposed modules can be set up in terms of the previous discussion about their dynamic

variables.

Ordinal Dynamic Relationships of the Ground Plane (B, C, D, E, F):

The dynamics in the two dimensions of the ground planes can be ordered, respectively.
The dynamics in the length dimension of module B is postulated to be the strongest. The
dynamic variables in the length dimension can be ranked from the strongest to the
weakest, and are from the proposed modules B, E or F, C or D (described in short
notation: dgp> dge1 > dg > dget OF dgar). The dynamics in the breadth dimension of
module B is postulated to be the strongest. The ranking of the dynamics from the
strongest to the weakest is from the proposed modules B, C or D, E to F (described in
short notation:

dswb dscb OF dsab > dseb > dstp).

Ordinal Dynamic Relationships of the Side Plane (B, C, D, E, F):

These are the dynamics in the breadth and height dimensions of the side planes. The
dynamics in the breadth dimension, more specifically the central-orientated dynamics,
can be ranked from the strongest to the weakest. This order is the same as that of the

breadth dimension described in the ground plane above.

Ordinal Dynamic Relationships of the Frontal Plane (B, C, D, E, F):

These dynamics are in two dimensions either in the length or height dimension. The
dynamic variable in the length dimension of module B is postulated to be the strongest.
The dynamics of the proposed modules B, E or F, C/D in the length dimension is from

the strongest to the weakest (df1 > dge; > dg > dg or dggy ).

CORRESPONDING DYNAMICS

The selection of the proposed modules is based on the dynamic coordination of each
other. Dynamic coordination is carried out between the dynamics of the standard
modules assigned and those of the proposed modules inferred. This coordination can be

rather called accommodating the dynamic variables between these two types. The
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dynamic variables of the eligible modules chosen from the standard modules should be
opted to approximate the proposed module inferred at the particular location as closely as
possible. In association with the selection criteria, each of the proposed modules will be

specifically selected from the standard modules in terms of these ranking relationships.

2.5.7 SUMMARY
The defined initial layout of the prototype of the proposed architectonic space has been
put into a three-dimensional framework. The amendments are made up by breaking up
the layout, in terms of the architectural factors discussed. The general location and
picture of the proposed modules can be roughly determined and by progressive changes
this layout is eventually replaced by the imposed modules. The modules primarily
affecting that of the proposed space can be selected accordingly. Thus, the predicted
dynamics for the proposed space can be created accordingly.

The principles developed will be applied for a practical architectonic space design in
Chapter Three.
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3. AN ARCHITECTONIC SPACE DESIGN

3.1 INTRODUCTION

This design is the practical application of the strategy of the dynamic theory. The
specific level of the convergent dynamics of the proposed space, as predicted in 2.3.8, has
to be set up to possibly evoke a relatively appropriate emotion. This dynamics of the
space needs to be interpreted into the proposed modules and imposed on the local
coordinates of the initial layout. The basis of selection of the proposed modules from the
standard ones is that of the interference of these dynamic variables. Thus, the proposed
modules can be selected in terms of accommodating their dynamic quality as predicted
(22.3and 2.2.4).

This architectural space aims to provide an open court space for people to engage in
either public events or casual activities. This space is built on a 45mx45m base. This
design merely demonstrates this design method. The process of the design is divided into
seven steps. Through the steps, the abstract theme of the proposed space can gradually
turn into a practical one. In order to clearly indicate the process, a series of six ground
plans are given showing the evolutionary process from the initial layout to the rough
coordination of the modules imposed (Figures 2.25 a, b, ¢, d, ¢, f).

The relevant spatial coordination of the imposed module, planes and dimensions can

be referred to Figure 3.4.

3.2 DESIGN PROCESS
The proposed space is processed by making amendments to the initial layout extracted

from its typical architectural space.

Step 1. Program Study and Initial Layout
The objective of this step is to set up a general spatial layout through studying the
specific function of the proposed space. This layout is the prototype on which the

amendments will be made (see 2.3.3).

ARCHITECTURAL DYNAMICS AND A SUITABLE PUBLIC SPACE CHAPTER 3: ARCHITECTONIC SPACE DESIGN 82



Project study
The basic core function of the public space is to establish a desirable atmosphere for
people’s public social life. The social activities, in association with the relevant behavior,

are an interpretation of the typical type of architectural space expected.

Initial Layout

A typical prototype of the initial layout can be generated. This initial layout of the
proposed space is inferred as a square-shaped court space surrounding a rectangular
closure form. This practical size of the ground, 45mx45m can be re —coordinated to
40.56x40.56m” (see Appendix 1) of the square panel, on which the proposed modules are
allocated. Thus, the initial layout for the proposed architectonic space is a square-closed
form at 40.56x40.56m’ with its sectional size 2260%2260mm? (refer to Figures 2.15 and
2.2.3).

Step 2. Theme Abstracted and Dynamics Formalized

The objective of this step is to summarize the theme of this proposed space and then
transfer it into dynamic terms. This architectural theme is eventually translated into
promoting the spatial center (see 2.2.5) with the convergent dynamics practically
performing this role, which is predicted in the specific level of the convergent dynamics.
Thus, the theme of this space is assumed to promote a clearly identifiable center.

The convergent dynamics indeed plays the primary role in promoting the center.
Thus, a very strong convergent dynamics is assumed to be at the level of about 6-7 (see
2.3.7) in order to promote a very identifiable center for this proposed architectonic space.
The relationships of the convergent dynamic variable and those of the proposed modules,
supposedly being imposed on the local coordinates of the initial layout, can be set up
(refer to 2.3.6, 2.3.7 and 2.3.8).

Step 3. Module Generation, Standard Modules Selected and Dynamics Assigned
There are three purposes to this step. The first one is to produce a group of modules in

terms of the practical project. The second is to classify these modules and select them for
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a number of the standard modules (see 2.3.5). The third one is to assign dynamic values
to these modules in terms of the definition of the dynamics.

The standard modules are the possible components to be constructed in the proposed
space. The dynamic values are the basis for the proposed modules to be chosen to be

relevant local coordinates on the initial layout.

Generation of Modules

The production of the modules uses ‘The Modulor’- Le Corbusier’s legitimate theory

about the establishment of a harmoniously built environment. This process is divided
into three steps: Coordinating with the table of ‘The Modular’, Displaying the ‘panel’,

and Moving from two-dimensions to three-dimensions (see 2.3.5).

Coordination with the table of “The Modulor”

The size of this practical project has to be adapted close to that of a series of numbers in
the table of ‘The Modulor’. The estimated size of the ground of this proposed
architectural project is assumed to be about 45x45m’. The series of numbers ascending
in the table represent the area of a piece of land. The closest number to 45 m is 40.56m.
Thus, the range of the series of numbers can be determined, written in bold in the table
from 40.56m, 25.07m and 15. 49m. In determining these series of numbers at least two
meanings could be indicated. One is that the boundary of land needs to be determined.
The 2-dimensional size of the plane for each module is determined as well. In this case,
the boundary of this piece of land could be determined to be at 40.56m. Since all the
sizes represent a variety of square forms, the square-formed ground base for the proposed

architectonic space is 40.56mx40.56m coordinated from the table®” (see Appendix 1).

Display the “Panel”
The squared panel is presented in terms of practical size below (Figure 3.1 a, b) at

40.56x40.56m>. The smallest square is 2260x2260m? at the lower left corner.

67 A DEMONSTRATION: VALUES AND EXERCISES, VALUES, THE LIMITLESS NUMERICAL VALUES:
(Le Corbusier, The Modulor, Faber and Faber Limited, 3 Queen Square London, 1954, p. 82)
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From Two-Dimension to Three-[:mension
Up to now. the two-dunensional sizes lor the modules have been determined  The size of

the third dimension has to be given in order 1o produce the modules, The third
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Figure 3.1 a. b, e, d
dimensional height of 2260m is given 1o the 2260=2260m" square in the panel of
“The Modulor” (a cube shape of 2260x2260:2260mm’ simulating the vccupational
space by human body. see 2 2.4). All the modutes can be produced proportionally in

reference to this cube. They are displaved in Figures 3.1 (¢) and (d).
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Standurd Module Determined
Notall the modules will necessarily be used 1o design the proposed space. The standard
maodules are those selected as pessible components for constructing the proposed space
There are twe reasons for making this selection. One is the smallest module of the
cube 2260x2260~ 2260 mm' should be the reference unit for all the other modules. ‘Thus,
any modules smaller than this unil do not gualify for selection. The other four cubic
modules imdicated m Figure 3.2 posaess similar dynanics to the fundamental unit of the
cube because of their being proportionally enlarged and only one 1= needed for the hasic
scale of measurement. Thus, these four cubic modules are disqualified. The other resson
15 that the proposed modules have to possess distinat proportional differences. Thus, the
maodules that are undistinguishahle from cach other in terms of the three dumensions off
the module itself are disqualified and therefore the two modules are disquaiiticd as
mdicated i Figure 3.2, Finally, there are nine modules selected as (he standard modules

(rom this group to possibly be chosen 1o construct the proposed space (see Table 3.1),

PR 150 S m

Itse oy gutes dbsiguntitoml for Petng claseo as e represonubve miodulc o

Erisaguialified for Being chuseh as the represenislive mlules
Kesvtrnoe unpl I3 2200 S 2 airem

Figure 3.2

Additionally. there is a need to expose the dvnamics of the modules in vertical
demimance since verncal dynamics defines the other dimensional dynamics. These
modules can be inverted from the modules standing in honzontal dominance w verteal
dominance and this can be simply done by rotating the reicvant modules by 90 (Figures

4 3a, b} Forexample, M - is mitially the module with its dominant dynamics in a
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horizontsl dimension, inverted from the module M-, The other modules can be done in
the same way n response to the speaitic dytamies reguired ut the pmnts o be imposed,
particularly, those medules to be imposed en point A. The Mo, M<and M, are the

modules to be inverted to the modules M 5 M s and M= with vertical dominant dynamics

[sec Table 3.2),

(@ \
o
—
Al the state ininally produced After ils rotation 1 Y0
by “The Modulor™. M M -
{a) (bi

(Figure 3.3 a. b)

There are eventually twelve standard modules, nine with hoszontal dominance M, M3,

Mi... oo M Table 3.1, plus the other three with vertréal domimance 1in Table 3.2

Dy namic Value Assigned
Dynamic values are assigned to the standard modules in terms of the definition of the
dynamies, These dynaniie values are the base of the proper modules 1o be aelected.

The dynamic value of the modules is the configuration of the dynamics of tts planes
and the dynamies of each plane ¢an be caleulated by the preportional compunsen of the
sizes of the edges betweenthe plane of the shape and that of the reference cube,

22600 2260x 2260mm (M, ). For example. the dynamic value assigned to the Module
Two (M:), The proportional ratio of the size of the edges of the frontal plane beiween M,
amnd Myas: Length(M:) - Lenpth(M, )~ 3218 - 22600 — 2.6; Haight {M;) : Height

(M )=2260 - 2260 = | and the side plane 1s: Breadih{ M) - Breath{M, ) = 2260 : 2250 =

I, HewghtiM;) @ Height M 3=2260 - 2260 = 1 It can be saxd that the dynamic strength in
the fength and helght dimension is 2.6 and | for the Irenial plane. respectively. and m the
breadih and height dimension | and 1, respectively. Collectively. the dvnamics of the
shape (Mz) might mean, il viewed from a presumed situation. that 1t has much stronger

horisona) dynanies alonge its length dimension than that of the vertical nise in the height
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dimension. Consequently, the dynamics of the sides are equal, and theretore more
stationary. The calculation of the dvnamics of the other modules works in the same way.
The guality of cach ol the standard modules can be calculated and they are Listed in
Tables 3.1 and 2.2 below.

Tuble 3.1 Standard Module for Point B, C, D, E, F and vther coordinates and Assigned
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Table 3.2 Standard Maoduie for Point A and Assigned Dynamics
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Step 4. Dynamic Framework and Coordination For Proposed Modules

There are two purposes 10 this section. The first ong 1510 10 the imtial Tayout into the
three-dimensional framework discussed (see 2 3) and 1he other is to coordinate the local
coordinates on the imtial layout, su that the ptoposced modules can be imposed (see 2.5),
The determmation of the local coordinates is in line with the promotion of the center of
the propescd space and this is discussed from several architectural aspects (refer to

Figures 2.25 b. c.d, ¢)

Initial Lavout fitted inte Three-dimensional Framework
This 15 referred to previously in 2.4.2. The cubic framework is 40.56m. The jmtial
layout is imodified gradually towards the proposed architectonic space. This layvou fits

the dynanue three-dimensional framework (see Figure 2.23),

Coordination For Proposed Modules

The coordination for the proposed modules 1s determined by the theme of the praposed
space (see 2.3.6) and operated by aspects discussed i *Architeetural Faciors’ (see 2 5).
The coordination of these modules that primarily inflluence the dynamic varable of the

praposed space can be identified.
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Axis
[he modules building up the two axes crucially affect the dynamic variables of the
proposed space (Figure 3.4). Their allocations at the middle points on either *wing' of

the initial Tavout can be identified (see 2.5.5),

Comer
There are two aspects to be discussed here (Figure 3.4). One is the space 1o access the
proposed court space (see 2.3.5), and the other one is lor the proposed modules o be

imposed (see 2.5.4),

Guneral Location
This location is where the medules (o be imposed are other than those al the comers or
maddle pomts as tHustvated in Figoure 2.25(1). 1t can be relerved 10 as the arranged black
square, The gap 15 impoertant 10 keep the contingent nature of theanitial layout (see 2,53
Spuce Juxtaposed), The majority of the imposed modules adhere 1o the fundamental unin
of 2260x2260x2260mm’ excepl the anes either at the onddle pemts or the comers (or
longer than 2260x2260mm’ ).

The general lavoul pattern is thus readily determined. A further step has 1o be
undertaken to decide these speeific modules m terms of the theme of the propesed space
This includes specitving the proposed modules at points A, B, C, D, F and F.

Step 5. Dynamic Infercnce

This involves mitially predicting the level of the convergent dynamics of the proposed
space and then inferming this level to those of the proposed modules at the local
coordinates especially 1 the muddle and comers of the imtial favout (Table 3.3). In order
to infer the dynwme variables, the relatonships of the dynamic variables need to be

clanfied (see 2.3.6 und 2.3.8).

Dynamic Variable of Theme (Dy) and Dynamic Variable of Proposed Space (Ds)
The theme of the proposed space 1s based on the promouion of its center. [y

approximates D, the convergent dynamics of the proposed space, and Dy is assumad
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1o be about the 6-7 level in terms of the scale of the cenverzent dynamics (see 2,3 .8),

Ihnamic Variable of Proposed Space (D) and Dynamic Variable of Modules (D,
Dy. D, and Dy)

)5 1s primarily affected by the dvnamue vanables of the proposed modules ar A, B. C and
D reler o Figure 2.15) As then coordmates are specified. the dynamic variables of
these modules should promote themselves the most, cerresponding 1o that ot the
proposed space. respectively. Thus, the dynamic vanables of these propused modules

can be specifically inferred (see 2.3.6).

D, and 1,
The primuary dynamic variable of medule A presents a relatively strong vertical dypamics
definmg the other dimensions  The primary dvnamic varable of wmodule B should

present very strong herizontal dynamics to contain thal of module A (see 2 5.5)

1), and ),
Modules € and D are identiczl. The primary dynamic variable of the modules Cor D

should present very strong horizontal dynamies towards the cemer.,

D, and Dy

The dynamie vanables of these two tnedules can be roughly inferred. Firstly, the
arrangement of the two proposed modules o the comers s determined (sec 2.5.4).
sceondly, ther dynamie varigbles ure not as strong as those of the four modules, A, B, €
and 12, in coordinating the center of the proposed space, The dynamics of these two

modules should demonsirate that the hornzontal dynamies is demintant,

Dynamic Variabie of Madules and Those of Their Planes
Lhe first hypethesis postulates that the dynamie vanable of a shape 15 an assemblv of
those of its planes. This quality of the plancs can be caleulated 11 this qualiny is known,

those ofits planes can be inferred.
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Dynamics of Planes of Module A

The primary dynamic varable of module A presents very sirong vertical dynamices, This
can he collecnvely represented by those of its plancs and the dynamics of a variety of
planes should present themselves mostly i individual siwsations. T0s inferred that the
dynamuc vanable of the ground plane of module A (¢ )18 relanvely weak with a stable
herizontal dimension and both the dynamic variables of the front and side planes of

module A (dg,) and (d., ) are the strongest verically,

Dynamics of Planes of Module B

The prunary dynamic variable of module B presents very strong honizontal dynamics (o
conlain that of module A. This can be collectivelv represented by its planes and the
dynamics of a vanety of planes should present themselves in individual situanons. 1t is
inferred that the dynanne vanables of the greund plane of module B (dy) und the fromt
plane (dm) are the strongest horizontally parallel w the ground edge and the dynamic
variable of the side plane of module B (d.)is the strongest honzontally central-

oricntated.

Dynamics of Planes of Module C (D)
I'he dynamics can be collectively represented by its planes and the dynamics of a variety

of planes should present themselves most in individual situations.  Thus, it is assumed
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that the dynannie vamable of the ground plane of modules C er D (d,, or i) and the from
plane vt module B (di; or dw) ss the weakest honzontally parallel 1 the ground edge: the
dynamie variable of the sude plane of the module B (d. or dy) is the strongesi

hworieontally central-onemtated.

Dynamics of Planes of Module E and Dyvnamics of Planes of Medule F
Sinee lhe primary dynamiic vartable of modules E and I' could present horizomai
dyranies, the pulimg strengih from module F may seem o cause module A 1w flow
rather than the other way round, Thus, s assumed thar the horizontal primary
dynamics of module Fis stronger than that of E

Thus 1t seems to follow that the dynamic variable of the ground plane of module E
{deed 15 the third strongest honzontally parallel w the ground edge, the dynamic varisble
af the front plane of module F (dy) is the second strongest horzontally parallel to the
eround edge: and the dvnannc variable of the side plane of module F (de) is also the
second strongest horzontally central-orientated

It 15 therefore suggested than the dynanue variable of the ground plane of madule I
{d, r) is the third strongest horizontaliy parallel o the ground edpe. the dynamic variable
of the front plane of module F (dy) s the third sirongest horzonially parallel to the
ground edge: and the dynamic vanable of the side plane of the medule F (dg) is the

weahest honzontatly central-onenied

All the mferences of the dynamic vanables are presented in Table 3.3 below,
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Tahle 3.3 Dynamics Inferences of Modules, Planes, Dimensions

£ AR A3V S WaOLTALIH Y & Hell4% H

AIVAS TTH I ATAYLINS ¥ NV SIINY AT TYHALY LI IRV

- T TP Ul PAIERLAI0=E a3 4] 2100
| g . S 1. i P ML G ol
£ .2 RN = TS [y oy | LU
3 ]
: — ~ e —~
0 _ ._m [ qisfuag o
g = .n.. e m T i J__.__ ..w.m.-__.___.'_._ ._._”___.___...:__.._...r W ..:.....-ﬁ..
= =i m i S ey SThens N [huEaL i Ly L
2 : 7 -
H ol = - CiEpAlaa] T | OB L= S ST LI
uW & m_. w_.".rt.nﬂ i ..._..________EL:u___.z_.__u.__.._m:-t_m by
o = AR 10 FUR IS 21 s orj ey =t
= k" Fupwin) e Foons apndy
H e
¥ AIDO | SUsd #p [ maag e PATTIYACIC- 13000 A[IERURsyg ] gy o
g 9001 UHY] 13| s e URESIEAEN |} LIeade 2y ) W) i duang
= = o F{poRL g ol aprs figigy ey
.m A 10 M o SE g 1]
|
I .u " m 5 At r Fui v SO0 Funs mmdy
M,. = e gl sppraer o R g mdy BT Py
> 5 = i
= o HELETT R “.n_._-._.uﬂn_:_._"s..:u.v.ﬂ_-_..__._.._,..._.-_.____.u_. H Wy
= 3 Al vy iy CHELIILIT EAP G 3 Lm U B Euang
- e K| [FREDZII0R] LU 2T T
i o vy 8 e ) Fuoe sjimng
- S [ Ul e i EEIT O
% & PELHEIDS Hp | JAPAD A (e pHp @i gy
w = Frd aqprEue g e s Arss, fv_m..u___ ey 1 — 1 e
L e
2 H - : ;
= T Topfaag un Fpimurrsazo Wnoms au)
u : £ ¢ E H AL 'y
- [ m_ - = foe R L) S50 1 argy caidng Uiy [T ]
Z ] b _ B
> o o = Tpeezg W ST RN
] = i S E TR R TV ITL A T B e PR ESTE g
| H ._n_.r m e P ! i T
& o gl UMT 853 | TR L) ) ey Waady xul| ¥
g
. {qiprag @ | pormEanc 3032 A[PIaTuny [Haaunns 3]
= 2 P Lt i - - P
n =R Ayfmud oy walaans 2y Dy 0 [T T
= =y
s H
- m T TR Ay esFunds 2y p
. 3 =8 p
= l m ol L[ pEnre ey Ul gy anp L ETR 1AL RE
= M 1 ___n.
= E - - ;
7= Iyiprrasg wry FATIEALIO- SR LD A[[FIOOTLIRA ._.w.n...ﬂ-_.__.am AL
: - .
_m. A\ SIEVEOT L0 7 kerF s M| il .
= i) Ly pnafnr g g |
5 1o
~—
A A R0 L0 1B 25
W J =] AfrEariyas saF o m e
B =l T TR BRI T TR T
= P
» =] n AL R T oo _-__..._41..## My |
u L m A m Lipeariio Eafuons 2 | i
.M = m F TSETTT AITREI 1SIFE05 3]
z 2 Li s
= (IRE2IC Ll ) K Tius peaviea 2 |
¥ = Ny o
¥ 4 E HomE f
= nn._ R i g | [mEua) g APRIGOTIOY TISIAEIM ]
= n
RApoly LERITERE T | st suasEsuiy T
{3 sslOLAY | HumEA | AIILREAL ARSI ST =T e KL RIAL] % ETILALD




Step 6. Proposed Muodule Determined

The proposed modules af the local coordinates sre chosen from the standurd modules in
lerms of the dynamic variables inferred (see Step 51 Speaifically, the inferred dynamic
variables of the plunes of the proposed inodules (see Table 3.3) have 10 practicatly
aceommadate those of the standard modules (see Tables 3.1 and 3.2). e coordination
of the propesed modules is based on the closeness ol the practical and iferred dvnamics

ol the relevant plunes (see 2.56). The planes Ground. Front and Side are the locus.

Module on Axes

There are four proposed modules A, B, C and 1 composing the two symmetrie axes of

the proposed space,

Module A

The dynarmie varables ol its planes can be inferred [rom that of the proposed module A
and they are presented in Table 3401 The selection of the modules is imited to medules
M, M and M- (see Tahle 3.2). The dynamic variihles of the ground and side planes
remain the same witlnn these three modales. The dynamae varable (d ) i the heght
dimension of the frontal plane of the module M- is the strongest at 6.9 (see Table 3,.2),
The dvnamic variable of M« is close 10 the requirements of the dynamics inferred ut the
proposed iodale w point A Thus the Module (M5 ) can be coordinated as the module o

be imposed on point A

Tuble 34 | Dvnamic Variuble Inferred to Dimensien of Planes of Module A

[ \ Midule A
Tav e’ lane o, B momanad ) oL, 1Tt A, S
Dhaniice i Dirension il da d. iy hy dy
Lis s lafered ) Ih-r; weahost 'l‘h_c wca.‘l_n; | Theweakes The sipmgest ke “nanges The weah s

* 4, mcans the dyvnamies along the leneih dimension: dy; ths heweht dimenswn; dg (e brezdih dorenson

Maodule B
The dyvnanne vanables of us planes can be inferred Irom that of the proposed module B

(Tuble 34-2), The dynamic variable (d, ) in the length dimension of the frontal plane of
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the module My s the strongest at 6.9 and in the breadth dimepsion quite stronig ol 2.6 (sec
Table 3.1). In accommuodatng these varables, the dynamic vanable in the two
dimensions ol M, is close 1o the requirements of the dynarmes inferved a1 the proposed
masdule at point B. Thus. the Module (My) can be coordinated as the module 1o be

imposed on pomt 1.

Table 3.4 - 2 Depanue Vanable Inferred to Dimensien ol Planes of Module B

i _ Molide B - |

s narmios o f Plane e A Crrirniad iy (Fromd s | ik tnda) '
Pvnzeucsan []Imi!‘ﬂ'l__ _'JL Ay i uy |_ - di _ dyy dy _
[yramies [nfirred Ne slban Nery slrang | Yery alring urih e WRRTRS T S ery st i

* i means the danamics along 1he leppth dimension; djpthe heighn dimen<icn: dy the Breaden denensian

Maodile O or Module 1D
The dynamic variables of 1ts planes can be mlerred (rom that of the proposed module ©

ar I (Table 3.4-3). The dynanuc vanaklde (d ) in the length dimension ol the frontal
plune of the module M s fess strong at 4.2 than (d )i the length dimension of the
fromtal plane of the module M -and i the breadth dimension o 15 guile stromge al 2.6 (see
Table 3 21 The dypanne variable of My s clase 1o the requirements of the dynamics
inferred at the proposed module at pomis € or D, Thus. the Module (My) can be
cootdinated as the module 10 be imposed on these peints,

Table 3.4 — 3 Dynamic Vanable Inferred o Dimension of Planes of Module Cor D
Medule Cwr 2

s ndimiees ul Plane il s Lde i b | . FJ: Vel
[wnam s 11 iy dy &y ilyy S dy
— Dmensor ; L = - :
Weaker fhaim by Weakm dun Ml
Db namiies Tnlered ol .".-1\:-!_1-1..: 1] Chaile slrang 1 cf \'rn-:ln_|i-:_l-1 |.rk|£‘fl  Imemern Iz EQEF:_I._E;LH'E

* o) means the dynanics along the Tergrh diswensaen; dygthe height bimensicr; dy the Breadoh dencnsian

Module At Corners

There are five modules M, M= and M., of which the horizontal dynamics flowing from
the proposed modules t points B and Fis sironger than those of the proposed module
(M) te points C and 12 Thoes it is determimed that My be imposed on point B Thus, the

propesed medules Fand F will be selected between M, and Ma,
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Module F and Module F
The eynamie vanable 1n the breadth dimension of the proposed module E should be

stronger than that of module F - The dynamic variable in the hreadth dimension of M, is |
aned that of M= 1.6 (sce Table 3.1). Thus, M5 becemes the preposed module to be

inpaosed to the comer B and Mg is the propesed module to be impeosed on the corner F

Modules Other Than These Above

The mudules discussed here are those building up the general swrounding. uther than
those at the four middle points and the two comers of the basic layout. The majority of
the modules confurn w the fundamental cubes and this general layout can be seenin
Step 4 unider General Location. There 15 a little change. The module Twao (Ms) replaces
the cubes somewhere arousd the points marked as G, H and | (Foure 3.6 Sinee the
changes ol these modules remaim under the frame of the inibal layout with the section
size 2266+2260mm’, their replacement will not alfect the original convergenl dynamies.
Ihere are two reasons to make the changes (see 2.5), The est one 5 o rewforee the
convergent Jynamics al point 4 and the other one is o prevent it from heing oo

symmetricul by replacing Maat pomts Hand 1

Step 7. Architectonic Space Presented

This step is the final stage of the censecutive design process in the construction of the
propused archilectome space. The graphic indication i Figure 3.5 (a), (h) and (2 inlends
(o clearly show where the influentially specific medules go in this propesed space. The
fguie (o) is the result of the final assembling of the two figures (a) and (h). The square
simulates the boundary of the space, The dots are he local coordinates on the Tayvoul on
whizh the selected medules are going to be imposed and they consist of the two pairs of
axes AL B Cand B at the corner points Foand B These modules are numbered at 1he
coordinates and cach of these mdivadual graphic figures can be referred ton Table 3.1
Step Three  These modules may produce the level of the converpent dynamics predicted
fur the propesed space. This space may. therefore, arouse a relatively appropriale

cmatnon.
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Figures 3.5 a4, b, ¢

s designed architectomic space 1s loured imaginably through the route indicated and
the visttor stands in the middle area 1o view the space as a whole, which will be vicwed
by the visitor a1 vanous pomts on the route. The entry on the left side has been chosen as
the starting point of the tour (Figure 361 The route 15 marked by ihie dashed line

The perspective of this proposed space 1s presented as Space One i Appendis 2

F

Frgure 3.6

A3 SUMMARY

e design of this proposed architectomie space has therefore been complered within a
process mvolving seven steps. Ths space s designed i conjunctron with the

hvpotheses  The emotion evoked in this space 1s assumed to be more suitable than the
others  Consequently, a number of architectome spaces need 1o be constructed i order to
examine this design method. The expenmentation for this approval will be carnied out by

means of & sunvey design in Chapter Four.
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4. SURVEY DESIGN
4.1 INTRODLCTION
The research design was drawn up at the very beginning of the research process, so the
plan mas . indeed, have to be altered as the rescarch progresses. Acteally, in Chapler
['hree. the survey design has already taken shape, the hvpotheses having been formulated
and the relevant architectonic space speeifically designed i association with them,
Chapter Four is, in fact, a conbiuity of the process  nis mvalved with survey related
miatters, that 1s. the construction of the architeetonie spaces, the planning of the
guestionnaire and the experimental performance

This survey was carmied out i practical terms by means ol an expeniment. The
experimentanon in this siedy is the pracrical examinaton of the formulation of the
hypotheses in association with the previously develeped “dvnarmic” design theory, in
comnection with the mieraction between man and the exterior public space. More
specifically, this experiment sets e find out whether there is any kind of rational
relationships between the appropriate ematzons, the level of the convergent dvnanmics and
the clarity of special centers. The primary objectives of the experimentalion are:
(1) 1o determine whether different levels of converzent dvnamics could be felt and
dentified.
(21 1o determine whether the appropriate emotion of one of the spaces corresponds 1o the
spectfied convergent dynamies of the proposed space.
(3) w determine whether a centgr of the proposed space 15 more identifiable than those of
the others,
() to determire 1 the apprapriate emotion is fell from any of the architectonic spaces.
and what the relatonship ot the levels of the convergent dyvnamies is between the ane
assumied to the proposed space. as designed 1n Chapter Three, and the eoe actually
pereesveid by the respondents,
(5) to determine 1 the arcas ol disagrecment, 10 any. are attributed w g variety of people
categonzed by different socio-demographics or the professional education of the
architeets and whether there are some measurable differences berween the non-

archilectural people and architecturs] prolessionals
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In erder (e test the dyvnamic design theony one must get public opimion on whether
this theory is correct or not or il the hypotheses need to be adjusted. Accerding to the
hyputheses, if people fell the space in the same way as the assumption of the study wnd
under the same ccomstances. the levels of concentrated cimotion might be ahle to he
ranked and a general identification of the appropriate emotion could be made This
means that the architectonic space designed in Chapter Three has 1o be compared with a
number ol sinular kinds ol spaces and all of them have w be tested.

Thus. the Tirst guestion an what and how these Rinds of spaces will be buili up 15
rarsed  What the measurement scales of the vartables are 15 the second yuestion The
third question 1s who the people are to look through all these spaces? In order 1o collect
the duta, the questions have to be composed. What kinds ol guestions are geing Lo be
asked” This is the fourth question. These questions are then discussed. Thus, the
expernimentul data can be cotlected threagh the process of this survey as detled i thas

chapter

4.2 METHOD AND PROCEDURE OF DATA COLLECTION

The duta collection process of the experiment must be camed cut through 4 series of
steps. This procedure must be presented in alogical erder. 1t 15, therelere, divided o
four poimary sleps: Architectonic Space Presentalions, Measurcimenl Scaie.

Cruestiomnaire Planming and Respondents’ Group,

o Avchuectonic Space Presentation, 1o present g vaneiy ol perspectives for the
subjects to look ot
o Measurement Scaie: on the convergent dynanuces and claritv of the center

* Representahve Sample: o represent the defined population tor this study

Cuestionnaire Planning: te instruct the survey performance and collect: the data

42,1 ARCHITECTONIC SPACE PRESENTATIONS
In arder to examane the "dynamic’ design theory, perspectives of architectonic spaces
have to be presented to subjects. They are serted 1o two sections. ane js the

architectonic space readily completed by means of the “dynannc’ theory in Chapter
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Three, called the designied section and the others arc those architectonic spaces, rather
called the constructed architectonic spaces, which are discussed 10 the lollowing chaprer
The whjective of this presentation is W allow the subjects to look at the spaces and
compare the vanables of the spaces. There are three kinds of vanables, The first one is
the dymamie vanable prmanly alfeeting that ol the spaces, which is the convergent
dvnamics being evoked hy the imposed modules constructing the 1wo parrs of axes. The
second one is o do with the clanty of the center of the spuces, which 1s affiliated to the
first one. The third one 15 the preference for the most suitable or approprate space.
Some relationships ol the variables may be found, Consequently, the way of constructing
these spaces has to be wdentical to that of the proposed space desigeed i Chapter Three
Eservthing must be eaactly the same as that ol the proposed space, except the timposed

modules building up the two axes of the mitial space base, which are altermmely chunged

ARCHITECTONIC SPACE DESIGNED
The architectonic space designed. Space One (see Appendsx 31 1s the imerpretation of the

dynumie theory. presented in detl in Chapter Three

ARCHITECTONIC SPACE CONSTRUCTED

The obiective of these spaces 15 Lo assist lesting whether the proposed space designed 15
more sutable than the others. This mplies that these Archiectonie Space need 1o be
constructed in a very similar condition to that of the proposed one. A complete

description illustrates how these spaces are constructed

Ceeneral Lavout

The general layout for all these arclutectome spaces are hused on a ssmilar model frame
tev that of the first space (Appendix 3). This means that their general layouts, including
the ground base, are the same as the layow of the space used in Chapler 1hres, except for
the modules at the four puints (Figure 4.1 a) where the two pairs of axes are constructed.
Thus, the construction of these spaces varies solely on the hasis of the different

combimations of modules on the 1we axes and these local coerdinites are at peints A, B,

ARCHITEL TLEAL VAN % AN A U ABLL PUBLE SEATH CIAFTFR S SURVEY DFSICN 102



(" and D. The dvnamic vanables proposed by these modules on the axes crucially

determme that of these spaces

.ﬂ.xj-a | Axis |

_ AV A yanance
e, ;
o o — . AL i et e
Axis 2| T i § C D
pees ' b \ananee H Lariatie
. Ll ¥ ) _‘—’*
)
R A B
B Consistency
(a) (b}
Figure 4.1 a. b

Mudules on Axis | and Axis 2

The two symmetrical axes, Axis | and Axis 2, play a fundamental role i coordinating
this dynamic center, Axis 1 is built up by paints A and B and Axis 2 by poims C and I}
(Figure 4.1 b). The figures of these spaces rely on the modules to be imposed on these
local coordinates and their number is determined by the array of combinathons of the
modules. In order to reduce the mumbers of combinations of Axisland 2. module B is
kept consistent along the side of entry to the architectonic space. Because this module 15
nol at an eminent position, its consistency does not inlluence the dynamic variable. The
modules C and D are identical to each other. Finally, the three points, A, C and D are the
points on which the selected modules are gomg to be altermately imposed

Module Selection

‘The modules are the ones to be imposed on the coordinate points A, C and D. The
modules should be randomly selected from the standard mocules but then there would be
a massive number of combinations. This 15 not sound for the purposes of a survey and
may confuse the respondents. The greater the number of cominnations may mean subtler

diflerence among these architeclonic spaces rather than a smaller selection, which mav
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present relatively big differences. Obviously, the secord opuion is more leasible.
Conscquently, the obvious distncnion of the modules in therr relevant dimensions should

be the basic criteria for this selection. They are presented as fullows,

Modules Imposed on A

These madules for possible selection are My, M «. and M« {refer to Table 3.2). Firstly,
they have ohviously distinet dynamics in terms of verticality, Secondly, the dynamics in
the length and breadth dimension do not change n the process of the construction b the
dynamics of the height dimension does. The condition of the vertical dynamics at point

AL which is assumed to he vertically dominant, can be examined

Madules Tmposed on Cand

Modules 3 (M:) and § (Ms) have a quite distinct dynamic vanable m terms of
horizontality and they have been chosen from the standard modules in Chapter Three {see
Table 3.1). M;, and M: are chosen as the modules to be alternately imposed on pomnts €
and D) (Table 4.1}

Table 4.1 Medules to be imywosed on Points Cand 1)

Ly e L Ivparmc Dhinensgon | Faynmanne Rasking Mymasn Cham e Furnt i bae e owmadd of

Higger m breadih

m bt Honzortadiry and Bogper in beyew Threg demenison Poais Cand U
Vertwaldy Smalles in demgls
Digzer m breadkk
Vhormmtaley and Figgeer m b

' i M. Verucalay Hippoat in kngk Three-timempin Pesembs & amd 10

J’ I

Combination of Modules

A number of architeclomc spaces are consiructed in terms of the combination of madules
A, B, C and D on the symmetnical axes (module B is kept consistent). The number of
combinations are indicated below (Figures 4.2 a, b, ¢, d. e. f. g). Each square represents

the houndary of the spuces. A, B, C and D indicate the four local coordinates on the two
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pairs of the symmetncal axes. The two axes are marked by dashes, A total of seven

combnnations are preduced. Thus, the seven-archilectonic spaces are constructed.

Axis | Axis |
M- A ML
AJ{EE: :
"M.I :\.1_"_ ......... : ....... =
n L i
M B
(b}
Aads | Axis |
M oA M A
Axiv : Axis 2 : |
B e s | LY o) E S Y X
I3 i ; |3 { . [
e .
§ My B
(&) ()

Axis 2

Figures 4 2a,b, v, d.e, [ 2

Additiemally, another architectonic space needs 1o be constructed in terms of the
previously predicted pomt that respondents tmght 1dentify as the dynarmic center of the
space. In association with this point, the modules to be imposed on the points on the axes
should be the ones that will make them less distunguishable from thewr surroundings as
possible. Thus. the modules measuring 2260x2260x2260m" (M) and

2260%9575x2260m" (Ma) arc eligible 1o be chosen from Table 3.1 Another architesteme
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space "¢’ could be construcied for this purpose (Figure 4.2 gb. This architectonic space s

munther eight

Perspectives

Collechively, there 1s a total of enthit perspectives, from Space One (o Space Eight
representing the archilectonic spaces (see Appendix 3). Space One 15 the one designed in
Chapier Three The other seven are thase constructed by the combinstions, numbered
from Space Two, Space Three.. . Space Eight. The viewing poimnts 1o the archilectonic
spaces 10 he presented are in the 1deal candivon as defined m this study, chosen 10 be at
the sume position, the same distance and the same angle 0 the tarect respectively, where

cach architectonic space could be eyed as completely as possible.

4.2.2 MEASUREMENT SCALE

The measurement scale of the convergent dynamics of the spaces and the ¢lanty of the
spatial center is discussed in 2.2.4 und 2.2 7. The level wl the convergent dynanues of the
spaces 1s dnveded o seven levels and the level of the clamy of center inlo three levels

¢ aciual responses ¢ in terms ol these scule
The acival responses will be in terms ol these scales

4.3 REPRESENTATIVE SAMPLE
Usually surveys dre concerned with large populations, Practically, it is necessary to draw
a small group of people, representing the populanon, out of the farger population. The
term “sample” s used to imdieate o smaller group, usually, but not always, a
representative one, within a population. A 'representative’ sample has the same
charactenistics as its populaton but is much staller i mimber. However, it should be
understood that samples are not necessunly represenlative or may only be representative
of part of a population.

There are vanous methods by which a representative sample can be drawn, though

these may not meet the exact standards of a probability sample. The sampling quota
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method” is used 1o draw the representative sample. Thus, the population and its socio
demographic characteristics have 1o be delined in association with those of the region
studicd  Moreover, the so-called “cells” and the socio-demographic charactenisties have
10 be identified in the process of sampling 1o correspond 10 the parent population. so that

the “representative” sample can be drawn.

Population and 1ts Socio-demographie Characieristics Defined

The term “population” is used to denote all those who fall into the category of concern of
a study. This study deals with visual pereeption and 1ts intrinsic atributes contributing lo
a relevant ernotion. Almost everyone 1s an ¢ligible candidale, except the visually
impared. Thus, the population is defined within a very broad range. The delined
papulation is allocated in the Western Cape of South Africa,

Socio-demographic characteristics arc the mtrinsic atpbutes of the population and
represent a vanetly ol categones, such as sex. cthnicity and sociocconomic status,
marriage status, cte According to the defirntion of the method of the sempling guoti, the
popuiation must possess a certam percentage of cach of these factors m order for them to
be part of the calculations. A “cell” or quota within an overal! sample o designed 1o have
the same soco-demograplie charactersstics as its population. that is, the sample should
liave the same sex ralio ns the poptﬂnliun,‘th{: same cthnic und sociocconomic status
groupings, the same proportion of marricd, smgle, dworcees and widowed members, ele,
(T practice, ficldwork agencies tend to use rather fewer sampling varables ). Thus, a
few samphing vanables cin be worked with

In this study, the soctio-demographic characteristics focused on are age and gender,
These have the same ratio as those of the socie-demographic characteristies i the

defined population. This population is made up of three main cells, They are sorted in

" une af these i called the iampfing guodne method used 'n framing the amnle A spacta’ i this conrext 5.4 cell

within an ovorall -utn:rﬂg_ -h!ﬂii.:'ml T b & 1he sanme -.Jh'i."--\]-rn'lugrr{ill o haracte s ics os il Tk whien, thal ~ Lhe
sumple slroulu s e the sume se rati ds the popelateos, the sane ciinic and sucioecimomie status groanimes. the same
propeactions of marneds single: drvomeed and aadowed members, and s on, When all the cells. or quonas. ase pua
tepether they torem u sample wiieh should have the samic socio-cemapraphic characiortines as the popelatpm 4, N
Uippeabicim, Quesiornaire Beapn, Intervwwing and Aamele Meisaremoent, Nes Udinen, Pioter Publislors. Leadon
il haow Weark, (W6 1907 o B2 A
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terms ol the range of age: being 5

race 15 gnored.

The ratio of cach socio-demaogriaphic characienstic must be caleulated. Table 4.2

below shews the ratic ol the socio-demoeraphic characteristics in the population in

Western Cape. These socio-demographic characteristics are extracted from official

sources . The range of age in the olficial source is from 07t " 1007 and the number ol

peopien cach age category are specilicd. The wisl pepulation 1s about 3,284.051 1n the

Western Cape as indicated in the eriginal table.

Lable 4.2 Peopie grouped by Age. Gender and Race

2dyears. 25 - ddvears and 45 —6dvears. The tactor of

Citlumn
A rcan Hluch 1" uloured PalEn Asaan — ____W'.I.lll. Ll pewe ifaet -~ | Cermm A Hitlri
Milg Femak Muly Femue | Muw Fomriale  Mald Tomaly | Nl bemale | Tl
£33 | PFRa4) | 16227 | SIE42E | 0i94n | SLET Tukh Wi | sat3y | 20k o WSy | L2R0Ti) | odelh
35.4d | 123671 | (5504 | 00743 39107 | 9384 470 100K69 | [GGASY | 2098E-] MAAIG | | 11VIGE | A0t
Ahebd | BARRY ] SESRY ) 128432 | LIS [ 6w [ edny L 90cen [ IB21¥ Lo93p0 ) | w600 69130 | 2%
Hira
| dinand | 25700 | 0sen | KI6S9T  9Te I3 ITIR4 | Z9SRst 360t | s%edy | satew | aawanst | (e
~Tahle 4.2-1 Gender Ratie
_Rangzaldge Male Rate ) o f  Female Hanio ) _
G- A4 n! !_.-:':'l'l?-' ?E_‘ ; T _| | ¥ -!I.__
7544 587828 17 | IER] | 250 i
EE! SIS 0 I AR 1K
Celumn Ll Tl [AT5172 dp, = { T 3y TR
Respondents” Ciroup/Representative Sample Population
The defined population 1s represented by the respondents’ group or represeirative
sample. The gueras sampfing is 10 hine with ths: The defined populaticn can
theretore be represented hy such samypaling. This is composed of a numbers of “cells™ or
guotas” A guotas sampding s population is the addition of the tolal population of cach
“ceil™ When all the cells, or quotas, are put legether they form a sumple which
shodd have the same socio-demaographic charactensies as the defined population (AN
Oppenhen, 1966, (9923 In thes study thirty respondents were interviewed. The
representative sample is compiled by putting the three cells together (Table 4.3). The
" Saaisnics South Alrica, Sourh Alrice Census 6 Table |, Aue by Populmion groun sl Gender for Person Weighted,
wistern Unpe
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prereentige ol penderin this samale s thideen, seventeen 13 male and 17 feraale.
Twelve respondents fell in the first age category. rangimg from 5 - 24 {Male 6, Female 6).
Twel ¢ respondents were i the second age category rmnging frum 25 - 44(Male 3,
Female 7y, and six respendents from the third age calepory ranging from 45-64 years
(Male 2. Female 41, Thus. a representative sample was formed.

Additionally, 1en archnectural students were randomly selected lrom the School ol
Architecture and Planning at the University of Cape Town. South Afrca. This selection
was camied out by randomly selecting 4 name from the st acquired from the School of
Architecture and Planning  The objective here 15 Lo see if there 15 a difference in the

eriticism of the architectome spaces becuuse ol bemyg professionally tnined.

Table 4.3 Socio-demographic Charactenstes in Cell

! | AgeRange | My | Numbeno® Preple ] — Mk : Lemale

W | Aol L 14 { y i ) i =
b el o4 41 I ¢ 5 .
b e 45 =] | fr ] 2 | 4
[ Ciraind Tolal <.l e | G K | 7

4.2.4 QUESTIONNAIRLE PLANNING

I'he questionnaire 15 thought of as an important insirument of research and a oo tor data
collection, The guestiennare has a wh to-do: 1ts function 1s that of measurement. In this
sidy, the varjables, the convergent dynamics, the clarity of the center and the most
preferable space, are being measured by means ol companson, The answers (o the
questions should be contaned in the questionnaire specification. Betore begimming with
the questionnaire, there should he a rough wiea of the pattern that the enguiry s likely 1o
firllow: an analytical research conducted on a set of altnudes. A probabality sample s
then drawn up regarding the Cape Town pepulation. The detailed specification of
measurement aims must be precisely and logically related (o the aims of the overall
research plan and objectives For cach 1ssue or topic fa be investgated. and lor cach
hypothesis o be explored. 4 precise operational statement 1s required about the vanables

i e measured,
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Some gencral considerations had to be borne in mind before compiling the lirst
question. These decisions fall mto oar groups: the method of daw collection, the

guestion moedules, the questionnaire sample and the guestionnane performanee,

Method of Data Collection

The sell-admmistered questionnaire method was the methed chosen o collect the data.
Sinee the method of data coilection mvolves meerview ing. this ensures a lugh response
rtte™ and accurate sumpling.  The imterviewer bias should be minimized while
PTG interyiewer assessments, providing neeessary explanatiens (hut not the
interpretation of guestions) emed giving the benelit of a degree ol personal contact.
Moreover, ways must be found to gain rhe respondents” co-operation and to motivate
them to respond Lo the questions. Furthermore. (s necessary o lNind oul if the reasons
for the non-response are conneeted with the topie of thes research. should one of the

respondents reluse to answer.

Cruestion Modules

Fowards the end of the pilot study the questionnaire consisted of a senes of question
modules or sequences, each with o different variable, The order in which these modules
appear vn the final questionnaire should now be considered  Twa sets of considerations
must be borne 1o mind. the internal legre ol the inguiry, and the bikely reacnens of the
respondents. There were two different kinds of variables in this study - experimental
virigbles and dependent vaciables. The experimental varable is the eflect of the leyvel of
the convergent dynamics and clarity of center, predictably delivered by onc of the
archilectoniv spaces being presemed. The dependent variables are the results, the effect-
vanahles, the gains or losses produced by the impact of the experimental variables, the
precheatad onteome, and here they are the appropriate emotions observed by the

respundents.

" The fotlowine factars bave been foend tomerease response rates aither gl Sievess e porsonal inteesiews oo bath
v N Oppenheim, Ceestinmnaire Design, Inreraewng and Attiude Measurement, New Bdibon, Pier Pehbishers,

Fambor and Naw York, 1966, |92, ppo |52, 81
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Order of Questions Within Modules

The order of the questions must now be considered. This unfolding was dare hy a
method called the “funnel u;ﬁ;}mawh"'". preceded by varous “1iler” questions ' Thus,
for the purpose of guestions regarding the kind of emonon that is suppased to result from
the architectonic space and other related ssues, some factual information about the
respondent’s emational impression af this space would he asked.

Obviously, 1] the respondent did nol feel s kind of emoton at all then there 15 no
paifit i asking about the velated questions that follow  Theretore, the illustrative
question sequence is preceded by a filter question such as. "Do vou feel a kind of
convergent dynwmies being convesed by the architectonie space bemg viewed 7" 11 e
response gquestions are not followed by any kind of choice. then the answers would have
0 be recorded o Jull, Interms of the specilic circumstances, closed questions are the
least preductive, and the interviewee would be istrueted 1o skip the next few questions

ard to preceed o the beginmng of the neat gueshion sequenece (o routimg instruction).

Question Types

Broadly spesking. most questions are enther “open™ or “ciosed”. A closed guestion is one
m which the respondents are ollered a chowe olaliernative replies and are the usual way
for the questions to be presented. However, a few questions might be usked as open

Luesiions,

(uestion specitication
I this seetion. cach question should deliver the informiation related o the vanables the

survey is interested m,and, collectively, all the guestions should be ordered 1o produce

"' The fiunne] approach |5 8o named becavse i stans eff the module with o very broad guestivn sl then progressively
marrows does i the siupe of e guestions until m e end it comies Lo sone veey specific poitts. 1A N Oppenhean,
Ceestizenmre Desien, Inerviesorg s Aitdude Seascroment, New Beinen, Pinter Pubbisters, Tomndor and 350
Work, T9nd, (992 spdi-43, 114G

A Ailter T question s wsed W esElude some tespondents from o parbicele guestion sequenes if shuse questions are
irrelevant 2 diem 1A N Oppenbenn, Qusstonaree Desen, Imtees e ine aed Attimode Mensurenmen, Sew Ediion,

fimer Fublisbees, London and Mew York, [96o, [l po 3039, [ 1]
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the specific final result that this study is trying to explore.

It is necessary here to briefly outline the methodology of this research again. The
objective of the research is to set up an appropriate emotion for a public activity exterior
space by means of the defined dynamics. Thus, it is hypothesized that an appropriate
emotion might be represented by the dynamics within the defined architectural
framework. The dynamics has to be rationalized within a defined framework and the
dynamics is always conveyed by means of a shape. Thus, there might be a rational
relationship between the convergent emotion and the dynamics conveyed by shapes
comprising the architectural space within a defined framework and an appropriate
emotion joining these two. According to this assumption, and through the preceding
arguments, the suitable convergent emotion might be coordinated by the representation of
the rationalized dynamics within the defined framework. It is by means of “The
Modulor” that it could be quantifiably hypothesized that an appropriate, convergent
emotion might be set up in terms of the dynamics of an architectonic space within a
defined architectural framework. The quality of the dynamics of each module is
generated in the 3-dimensional framework. The hypothesis can be represented
architectonically. Thus, within the defined number of modules, and in terms of this
theory, an appropriate emotion for the architectonic space might be constructed.

In order to prove the hypotheses, the straightforward way would be to build up a
number of architectonic spaces and let people chose the one that had the most appropriate
emotion. A number of architectonic spaces would be built up and the people could
choose which one possesses the appropriate emotion. The proportional rate of the
emotion can be statistically analyzed. Thus, an architectonic space with the greatest
appropriate emotion might be identified. If the one proclaimed by the respondents is the
same as the hypothesis, it might be said that the assumption is right and the theory works.
If the one proclaimed is not, it means that the assumption might be wrong and a further
analysis needs to be carried out to find out what was wrong with this assumption and an
adjustment or recommendation made. Therefore, the goal of the experiment can be
approached following this methodology.

The specific questions must be composed to link with the architectural presentation.

Each question needs to be coordinated so that the questions asked are orientated towards

ARCHITECTURAL DYNAMICS AND A SUITABLE PUBLIC SPACE CHAPTER 4: SURVEY DESIGN 112



the very specific problem, the range of the questions, and the variables. There are three
types of variables involved - the dynamic variable, the clarity of the center variable and
the appropriate emotion variable. It has already been mentioned that the order of the
questions should be carefully arranged. The questions are set and the order of the
questions unfolded within each module according to the method called the “funnel
approach”, preceded by various “filter” questions. The question module starts off with a
very broad question and then progressively narrows down the scope of the questions until
in the end it comes to some very specific points. The broadest question is calculated in
terms of the objective of the study and its variables by asking: “Afier completely viewing
each of these architectonic spaces by intimately standing at the center of them, could a
kind of convergent dynamics be evoked?” Moreover, the range of the questions could be
the two endings of these questions. Obviously, the very specific points relating to very
specific questions, are the narrowest ones. In other words, the down-limit of the range of
the questions was determined and then the upper limit identified. “Please, rank the levels
of the convergent dynamics on the measure scale and among all these architectonic
spaces, which one you think is relatively more appropriate than the others.” As
previously discussed, the questions that reflect the implications of the hypotheses are
directly related to two pairs of modules composed of two axes. The point of the
questioning is to discover the representative modules for each one of the two axes. Thus,
the respondents could be asked, “Could you feel that there was center in those

architectonic spaces? And so on.”

Questionnaire Sample
A complete questionnaire for the specific performance of this survey is attached
separately (see Appendix 2). It includes the instruction of the survey performance, the
questions, the architectural perspectives, the tables and the measurement scale.

For the sake of clarity, the fundamental instrument for the data collection includes:
Table 4.5: Personal Background Information
Table 4.6: Levels of Convergent Dynamics
Table 4.7: The Most Suitable Space Preferred
Table 4.8: Level of Clarity of Center of Space
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Measurement Scale: Applied to Table 4.6 and Table 4.8
Architectural Perspectives No.1-8 representing the eight spaces: see Appendix 3.

Questionnaire Performance

As mentioned previously, individual interviewing has been chosen as the most efficient
way to approach the respondents. The instructions should be explicitly explained to every
respondent to make sure the respondents follow the procedure precisely.

In order to reduce the possibility of bias and error, the influence of the factors
suspected of interfering with the mood of every individual, and thus interfering with the
conclusion will be reduced to those factors discussed in the defined scope, such as
occupation, age, gender, etc. For example, the time and place of the interview had to be
as similar as possible although it was very hard for the interviewer to keep the
circumstances constant. The environment had to have as little disturbance as possible

and so the disturbing elements, such as noise, smoke, etc, needed to be controlled.

4.3 SUMMARY
In this chapter, the survey design for this study is completed and it is practically

represented in a questionnaire.
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5. SURVEY DATA ANALYSIS

5.1 INTRODUCTION

The objective of this chapter is to analyse the survey data in order to test the hypotheses
and investigate whether there is any relationship between the responses of the various
subjects. Any findings from the analysis are duly noted. This process is divided into two
main parts: the data analysis and the findings.

Exploratory statistical analysis (ESA) is applied to the analysis of the data.
Specifically, the techniques of the mean, the confidence interval, and chi-square have
been used to analyze the relevant data. The concept of the mean helps calculate the
“central” tendency of the variables from different sources. The confidence interval helps
examine whether the postulated variables of the proposed space are sound in order that
the hypotheses can be tested. Chi-square helps explore whether there are any
relationships between the different subjects in response to the relevant variables.

Three independent variables are tested from three sources: from those hypothesized
by the researcher, from the non-architectural respondents and from the architectural
students. Thus, besides the hypotheses testing, the comparisons of the data are made

between these sources. The relevant findings are then explored.

5.2 DATA ANALYSIS
The process of data analysis is divided into the survey data gathered, the analysis method

and the testing of the hypotheses.

5.2.1 SURVEY OF DATA

The survey responses were collected by a single interviewer throughout using the
questionnaire designated in attachment two (see Chapter Four). Whether the sample
population matches the target population in all important respects, in terms of the socio-
demographic characteristics, will be questioned. This stage involves the cleaning of the
data set. The three independent variables, the levels of the convergent dynamics of the
spaces, the preferred space and the levels of clarity of the spatial center have been

accumulated separately.
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PRACTICAL DATA

The data set suggests its own checking procedures and starts by running frequency
distributions on the main sampling variables. This can be referred to in Table 4.4 in
Chapter Four.

The practical sampling presented in terms of the socio-demographic characteristics in
Cell is shown in Table 5.1 below. In terms of the initial definition of the range of the
data (Table 4.3), a few data were missed out. However, the big picture of the
representative respondents in terms of the general categories of gender remains the same
and those in terms of age remain similar to that of the population. There are some
differences in terms of the gender factor percentage. In terms of the fourth hypothesis, as
well as the objective of this study, collectively, this difference does not majorly affect the
correctness of this survey since our focus is to look at the defined questions from the
general point view. A few people failed to complete the process. This could be caused
by the manner of collecting the data itself, which was not really an easy-going process,
and made a few respondents fearful of failure. A potential respondent had to carefully
read the instruction, intimately view the spaces, perceptually compare them, and then
answer the questions by ticking the tables. The majority of the respondents proceeded
relatively comfortably with the interview process.

The total number of the respondents, in terms of gender, remained the same between
the representative sample and the population. There are some differences indicated here
in terms of age. From the age group aged from five to twenty-four, there were in reality
eleven respondents instead of the original twelve, six male instead of the five and five
female instead of the original seven. From the age group twenty-five to forty-four, there
were twelve respondents, four male instead of six and the females remain unchanged.
From the age group aged from forty-five to sixty-four, there were seven respondents
instead of six, three male instead of two.

The ten architectural students were initially chosen with no special requirements

other than being architectural students and this remained the same.
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Table 5.1 Socio-demographic characteristics in Cell

No. of Cell Age Range % Numbers of People Male Female
No. | 5-24 37 11 6 S
No. 2 25-44 40 12 4 8
No.3 45-64 23 7 3 4

Grand Total 5-64 100 30 13 17

VARIABLES

The independent variables are classified into three types I, Il and III. They are the

convergent dynamics (Variable I), the most preferable space (variable II), and clarity of

the center (Variable III). Space One designed in Chapter Three has the highest level of

convergent dynamics and a distinguishable center, thus it may be the most preferable

space. These variables are accumulated separately in terms of the different subjects and
gathered from the responses indicated in three tables, Table 4.6, 4.7 and 4.8. The

frequency distributions are divided into two main parts in terms of Non-architectural

Respondent and Architectural Student. A numerical value appears in the space of each of

the tables representing the frequency distribution at the relevant level as commented by

the respondents.

Variable I-—-Convergent Dynamics

The frequency distributions from the non-architectural respondents were further

categorized in terms of Age-Gender factors and accumulated in six tables Table 5.2-1,
5.2-2,5.2-3, 5.2-4, 5.2-5, and 5.2-6 (see Appendix 4), respectively, and those from the

total of non-architectural respondents and architectural students are presented in Table

5.2-7 and Table 5.2-8 below.

Table 5.2-7 Ranking of Convergent Dynamics Felt by Non-architectural Respondents

(0), (1) -(7) Ranking of Convergent Dynamics
Rarnks

No. 0 1) 2) 3) {4 {5) {6) U] Total Percentage
Space 1 4 3 1 3 1 5 6 6 29 13.2%
Space 2 1 3 5 4 4 6 2 25 11.4%
Space 3 2 3 7 3 9 3 1 28 12.8%
Space 4 2 6 11 1 3 2 25 11.4%
Space 5 1 1 5 10 7 5 2 31 14.2%
Space 6 1 i 5 5 4 8 2 2 28 12.8%
Space 7 5 1 5 4 4 6 1 26 11.9%
Space 8 4 5 1 5 2 2 1 7 27 12.3%

Total 11 19 14 4} 39 40 32 23 219
Percentage 5% 8.7% 6.4% 18.9% 17.8% 18.3% 14.6% 10.5% 100%
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Table 5.2-8 Ranking of Convergent Dynamics Felt by Architectural Students

Ranking of Convergent Dynamics
Ranks

No, 0 6] (2) [€)) ()] (5) (6) (7 Total Percentage
Space 1 4 2 3 10 12.7%
Space 2 3 1 2 2 2 10 12.7%
Space 3 1 3 1 3 2 10 12.7%
Space 4 1 3 3 2 2 11 13.9%
Space 5 1 1 4 1 1 1 9 11.4%
Space 6 3 3 4 10 12.7%
Space 7 i 2 4 1 1 9 11.4%
Space 8 7 1 1 1 10 12.7%

Total 1 8 10 14 18 10 7 11 79
Percentage 1.3% | 10.1% 12.7% 17.7% | 22.8% 12.7% 8.9% 13.9% 100%

Variable II-—-Space Preferred Most
The frequency distributions from the non-architectural respondents were further

categorized in terms of Age-Gender factors and accumulated in six tables Table 5.3-1,
5.3-2, 5.3-3, 5.3-4, 5.3-5, and 5.3-6 (see Appendix 4), respectively, and those from the
total of non-architectural respondents and architectural students are presented in Table
5.3-7 and Table 5.3-8 below.

Table 5.3-7 The Most Preferable Space by Non-architectural Respondents

Number of Space

Frequency distribution

Percentage (%)

Space 1

[

20%

Space 2

5

17%

Space 3

Yy

13%

Space 4

Space §

10%

Space 6

10%

Space 7

3%

Space 8

OO L P31

27%

Total

149
[~

100%

Table 5.3-8 The Most Preferable Space by Architectural Students

Number of Space

Frequency distribution

Percentage (%)

Space 1

1

10%

Space 2

Space 3

10%

Space 4

10%

Space 5

0%

Space 6

10%

Space 7

o | e | 0 [ ot ]

10%

Space 8

Total

1

0

100%
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Variable ITI---Clarity of Center

The frequency distributions from the non-architectural respondents were further
categorized in terms of Age-Gender factors and accumulated in six tables Table 5.4-1,
5.4-2,54-3,5.4-4,5.4-5, and 5.4-6 (see Appendix 4), respectively, and those from the
total of non-architectural respondents and architectural students are presented in Table
5.4-7 and Table 5.4-8 below.

Table 5.4-7 Clarity of Center Felt by Non-architectural Respondents

Number of Space Very Clear(3) Clear (2) Least Clear (1) Total Percentage
Space | 9 5 4 18 14%
Space 2 6 9 1 16 12.4%
Space 3 5 6 7 18 14%
Space 4 2 11 1 14 10.9%
Space 5 3 12 1 16 12.4%
Space 6 6 5 3 14 10.9%
Space 7 6 5 3 14 10.9%
Space 8 8 3 8 19 14.7%

Total 45 56 28 129
Percentage 34.9% 43.4% 21.7% 100%

Table 5.4-8 Clarity of Center by Architectural Students

Number of Space Very Clear (3) Clear (2) Least Clear (1) Total Percentage
Space 1 7 1 1 9 14.3%
Space 2 3 6 9 14.3%
Space 3 1 3 4 8 12.7%
Space 4 5 4 9 14.3%
Space 5 1 7 1 9 14.3%
Space 6 1 3 4 8 12.7%
Space 7 4 6 10 15.9%
Space 8 1 7 8 12.7%

Total 11 26 26 63
Percentage 17.5% 413% 41.3% 100%

5.2.2 METHOD OF ANALYSIS

There are two main purposes for choosing the analysis method in this study. The first
one is for the testing of the hypotheses and the other method is to explore any significant
relationships. This chapter will hopefully gain insight into data by means of statistical
methods and techniques — the exploratory data analysis, summary analysis (arithmetic

mean), confidence interval and chi-square.
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For the first purpose, that of hypothesis testing, there is basically one analysis
technique involved and that is the confidence interval (referred to as C.I.). For the second
purpose of exploring possibly significant relationships, the arithmetic mean and chi-
square is applied. In this way the survey should be adequately analyzed. Statistical terms
and formula need to be explained, as well as a description of how the formulae have been
practically applied.

The confidence interval method™, specifically the use of the confidence interval for
testing hypotheses about proportion, has been used as the instrument for testing the
hypotheses. When there is a C. L, it is highly likely that the interval will contain a
“parameter”, the particular mean of the relevant variable. Any way of viewing it is to say
that any number outside the C. I. is not likely to be the value of a “parameter”. Any
hypothesis that proposes a value outside the confidence interval as the mean of the
population is rejected (Figure 5.1). For example, it was predicted that ten percent of high
school students wear glasses. After a proper survey and an analysis of the data, the C. L.
is calculated at about 3%-6%, which tells the factual percentage of high school students
wearing glasses. The ten percentage prediction is outside the C. I. Thus, the prediction is

unjustified.

Confidence Interval l

A ‘parameter’ is likely to be
in the interval

Any number outside the
interval is not likely to be a ‘parameter’

Figure 5.1

SE = {[px(1-p))/n}"?

C.L=(p —-2z*SE, p + z*SE)

3 Goteti Bala Krishnamurty, Patricia Kasovia-Schmitt, David J. Ostroff, Statistics (An Interactive Text For The Health
And Life Science, Jones and Bartlett Publishers International, 7 One Exeter Plaza, Boston, MA 02116, 1995, pp.23,
464-22, 465)
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SE: standard error of the population
p: proportion

z: cumulative standard normal distribution

Besides testing the hypotheses, it was interesting to find out whether there were any
relationships between the relevant variables when the average respondents commented on
the spaces in response to certain variables. In this process, the arithmetic mean was
applied as well as the exploratory data analysis. The particular graphic techniques
employed in EDA, such as mean plots, were used to maximize the natural pattern-
recognition abilities.

A summary analysis is simply a numeric reduction of a historical data set. Quite
commonly, its purpose is to simply arrive at a few key statistics (for example, mean and
standard deviation), which may then either replace the data set or be added to the data set
in the form of a summary table. The arithmetic mean shows the measure of the central
tendency of the respondents’ replies. This measure produces the preferred evaluation in

response to the relevant variables from the architectonic spaces.

X =(ZXj)/n

ZX;: summing of all observations

n: the total number of observations

Graphic techniques have been used as the platform to analyze the historical data. The
reason for the heavy reliance on graphics is that by its very nature the main role of EDA
is to open-mindedly explore, and graphics gives the analysts the ability to do so,
encouraging the data to show structural ideas and gain new, often unsuspected, insight
into the data. When this is used in combination with the human being’s natural pattern-
recognition capabilities, it is all the more able to fulfill its purpose.

Moreover it is also interesting to explore whether there are any relationships between
the relevant variables in terms of the responses from the average respondents and the

architectural students. The chi-square statistic, often used to test categorical data in
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tables, is used to measure the strength of association. Moreover, it is used to test whether
the frequency distribution of a variable measured on a categorical scale fits a certain
known theoretical distribution. For example, here it was used to examine possible

differences in response between non-architectural students and architectural students.

k
xz = gl(fi_ ei)z/ei

fi: the observed frequencies of the variable for each category

ei: expected values for that variable predicted by the theoretical distribution

5.2.3 HYPOTHESIS TESTING

The hypotheses were tested using the confidence interval for proportion. Any hypothesis
that postulates a proportion outside the confidence interval was rejected, and any
hypothesis postulating a proportion inside the confidence interval was accepted. In this
study, there are specific values hypothesized about the three independent variables
presumably echoing the majority of people. Thus, it can be directly interpreted - that if
the proportion of the hypothesized variable is inside the confidence interval, the
hypothesis will be accepted; otherwise not.

The necessary data distributions were traced from the relevant samples. The relevant
terms in calculating the C.I. can be calculated such as “p”, the proportion of the sample
having the property in question. The sample should look at the data distribution from the
total average respondents. “z” can be found from the standard table called Normal
Distribution. Thus, the confidence interval can be worked out. Moreover, the confidence
interval should be compared with the proportion range in terms of the hypothesized
variables. If this proportion is outside the confidence interval, the hypothesis will be
rejected; otherwise it will not. Thus, it is possible for the hypotheses to be tested.

Each of the three variables is examined respectively as follows.
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Variable I-——Convergent Dynamics

One can start by calculating the conﬁdence interval. The relevant data can be traced from
Table 5.2-7. It is assumed that the sixth (6) level of the convergent dynamics is
preferable by most people.

SE = {[0.03x(1-0.03)]/219}* = 0.01

C.L =[0.03-(2x0.01), 0.03+(2x0.01)]
= (0.01, 0.05)

The confidence interval calculated is too narrow. In fact, the hypothesis postulating a/the
proportion is outside of this confidence interval. It follows that its range is outside of the
confidence interval and, therefore, this assumption of convergent dynamics at 6-7 level

for the space one is rejected.

Variable II---Most Preferred Space

The relevant data can be traced from Table 5.3-7. The most preferable space is the space
eight responded from the none-architectural respondents (27% of this population).
However, it is assumed that space one is the most favored (This space is constructed in
Chapter Three).

The confidence interval for Space Eight is the most preferable:
SE = {[0.27x(1-0.27)}/30}"? = 0.08

C.I. =[0.27-(2x0.08), 0.27+(2x0.08)]
=(0.11, 0.43)

The confidence interval for Space One is the most preferable:
SE = {[0.20x(1-0.20)]/30}"% = 0.07

C.L = [0.20-(2x0.07), 0.20+(2x0.07)]
= (0.06, 0.34)

Firstly, the space that was most favored was not, in fact, the one assumed. Secondly,
though a number of the respondents favored the eighth space, its confidence interval was

still quite narrow. Thus, the assumption about Space One being the preferred space is
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rejected. However, the architectural students seem to overwhelmingly enjoy Space Five.

This is compared to the responses from the non-architectural respondents.

Variable III---Clarity of Center
The relevant data can be traced from Table 5.4-7. It is assumed that most respondents
would choose the level of clarity of the third (3) level of the spatial center of the space

one.

SE = {[0.07x(1-0.07)]/129}* = 0.02

C.L =[0.07-(2x0.02), 0.07+(2x0.02)]
= (0.03, 0.11)

The confidence interval calculated is narrow and its range is outside of the confidence
interval and so the assumption of clarity of the level of the center of the space at the level
3 is rejected.

In summary, the variables of the proposed Space One could not deliver what was

predicted. However, the data comparison may summarize suggestive regular patterns.

5.2.4 DATA COMPARISON

The intention of this section is to find out whether there are any possible relationships
among the variables under the three types of independent variables. The comparisons
were carried out in two levels in terms of the relevant subjects, that is, between the
average respondents themselves and between the average respondents and the
architectural students. This is specified in the following section.

Arithmetic mean and chi-square were used to analyze the data. Arithmetic mean
gives a typical “central” value. The technique of mean-plot in association with the mean
can give great graphic insight into the relationships of the variables. Chi-square tests
were held in an attempt to explore whether there are any significant relationships of the
variables between the average respondents and the architectural students.

The comparisons were carried out with three independent variables, A, B and C in

terms of the different subjects.
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Subject

In this study there are two main types of subjects - the non-architectural respondents, and
the non-architectural respondents and the architectural students. Within the former
group, this research is only interested in finding out possible relationships of the variables
in certain groups of people. Consequently, the former one can be further classified into
two types, different age, same gender and same age, different gender. The table indicates
the number of the subjects. Thus, the five subject groups are listed in the table plus the
group comparing the non-architectural respondents and the architectural students. The

three variables were analyzed in terms of the six certain subjects, respectively.

Table 5.5 Subjects Combined within Non-architectural Respondents

5-24 Male & 25-44 Male; 5-24 Male & 45-64 Male; 25-44 Male &45-64 Male

5-24 Male & 5-24 Female

25-24 Male & 25-44 Female

45-64 Male &45-64 Female

Wnis WK —

5-24 Female & 25-44 Female; 5-24 Female & 45-64 Female, 25-44 Female &45-64 Female

Variable I--Convergent Dynamics
The mean examined whether there are any links between the dynamic variables
distributed by different people. The mean levels of the convergent dynamics are tabled

as below.

Table 5.6 Mean level of Convergent Dynamics

Spacel Space 2 Space 3 Space 4 Space 5 Space 6 Space 7 Space 8
524, M 2 4.5 4.6 4 3.6 3 4 3.6
5-24, F 2.6 3 4 3.5 4.4 2.8 4.8 5
25-44, M 5.7 5 5.3 5.7 53 5 2.8 3.8
25-44, F 4 4.4 3.5 3.8 49 4.4 3.9 34
45-64, M 4.3 4.3 4 4 37 4 3.7 33
45-64, F 4.8 3.3 1.8 4.5 3 3 2.3 2.5

Mean plots were used to see if the mean varies and they are formed by vertical and
horizontal axes. The numerical marks on the vertical axis represent the level of mean of
the convergent dynamics 0, 1, 2, 3, 4, 5, 6, and 7 (refer to Table 4.6). The marks S;,
Sz... ... Ss on the horizontal axis represent the ordinal of the architectonic spaces. A
reference line is plotted at the overall mean.

From a broad point of view, the overall convergent dynamic tendency may somehow

appear to have a pattern. It, however, only shows a figure, because it is not a contingent
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process. Further investigation will compare the deviations of the levels of the convergent

dynamics.

Male: 5-24 years, 25-44 years and 45-64 years

There is no obvious pattern of the overall convergent dynamic tendency of the three sets
of means. However, the fragments of spaces four and five seem to have a similar slope
rate. There seems to be a common perception about the level of the convergent dynamics
of space eight. The overall distribution of the means between the ages 5-24 and 45-64

for males is quite close.

Ref (25-44):4.8

s Ref.(45-65):3.9
e Ref.(5-24).3.7

5-24, Male

| | | | ] I
¥ I A '

S Sz Ss Sa Ss Se Sy Sg

Horizontal Axis: the ordinal number of spaces Ref. : the reference line
Vertical Axis: the level of the convergent dynamics
(2)

Female: 5-24 years, 25-44 years and 45-64 years

There is no obvious pattern of the overall convergent dynamic tendency of the three sets
of means. There are quite big fluctuations during each course. There seems to be a
common perception about the level of the convergent dynamics of space four though

there are a few deviations among them. The overall distribution of the means of the
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level of the convergent dynamics between the ages of 5-24 and 25-44 for females is quite

close.

57T 25-44, Female g g
T Ref.(25-44): 4
& Ref.(5-24): 3.8

% Ref.(45-64):3.2

45-64, Female

5-24, Female

| | | ] | | l ]
i )

S S; S;3 S Ss Ss Sy Sq

Horizontal Axis: the ordinal number of spaces Ref. : the reference line
Vertical Axis: the level of the convergent dynamics

(b)

Male and Female: 5 - 24 years

There is no obvious pattern to the overall convergent dynamic tendency of these sets of
means. However, the fra/gments of spaces three and four seem to have a similar negative
gradient. Spaces one and two and space six and seven both have similar sharp gradients.
Spaces five and six both have negative gradients. Therefore, there seems to be a common
perception about the level of the convergent dynamics of space six. The overall
distribution of the means is quite close. The tendency of these two courses share more

similarities than differences.
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1.5¢ 5-24 Male
5-24, Female
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T T T T 1 T T T

S Sz S3 S4 Ss Se Sy Ss

Horizontal Axis: the ordinal number of spaces Ref. : the reference line
Vertical Axis: the level of the convergent dynamics
(c)

Male and Female: 25-44 years

There is no obvious pattern here. There seems to be a similar perception about the level
of the convergent dynamics of space eight, though there are few deviations between
them. The overall distribution of the means of the level of the convergent dynamics is

quite different.

25-44, Male 25-44, Female

6+
5.5t
5T Ref.(25-44M):4.8

4.5 / Ref,(25-44F):4
4T */—\\//

3.5t

3 P .
2.5+

1.5¢

] | | ] | ] I I
T T T T T ¥ 1

S S, Ss Ss Ss Sé Sy Ssg

Horizontal Axis; the ordinal number of spaces Ref. : the reference line
Vertical Axis: the level of the convergent dynamics
(@
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Male and Female: 45-64 years

There is no obvious pattern of the overall convergent dynamic tendency of the three sets
of means. However, the fragments of space five to space eight seem to have a similar
negative gradient despite the difference of tendency between spaces seven and eight.
There seems to be a similar perception about the level of the convergent dynamics of
spaces one and four though there are a few deviations. The overall distribution of the

means of the level of the convergent dynamics is also quite different.

45-64, Male
5T /
4.57 M
4 T , Y Ref.(45-64M):3.9
3.5T \ / \‘T/ T

3 ——
2.5t Ref.(45-64F): 3.2
2 _J-

1.5 E 45-64, Female
1 4
| | | ] | | | ]
1 I 1 ) | I I 1
Si Sa S3 S4 Ss Se S7 Ss
Horizontal Axis: the ordinal number of spaces Ref. : the reference line

Vertical Axis: the level of the convergent dynamics

(e)

Non-architectural Respondent and Architectural Student

Table 5.7 Mean level of Convergent Dynamics (Non-architectural Respondents & Arch.
Students)

Mi(S1) My(Sy) M;(S3) My(S4) Ms(Ss) Me(Se) Ms(S7) M;(Sg)
non-arch.
Respondent 42 4.3 4 4.1 4.4 39 3.9 3.5
Architectural
Student 5.6 4.1 5.1 4.3 4.2 3.1 2.7 2.1

There is no obvious pattern of the overall convergent dynamic tendency of the three sets

of means. However, the fragments of space four to eight seem to have a similar negative
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gradient. There seems to be a similar perception about the level of the convergent
dynamics of spaces two, four and five, though there are a few deviations among them.

The overall distribution of the means of the level of the convergent dynamics is slightly

different.
Architectural Student
6 T
5.5T one-architectural Respondent
5 —f
451 o dGL 2
4 T - v \ 5. 2]
3.57 \ 9
3T Reference line 1
2.5¢ Reference line 2
2 -
1.5'(
1 —
| 1 | | | ] | |
LB ) ) I T I i L
S S, S;3 S4 Ss Sé S; Sg
Horizontal Axis: the ordinal number of spaces Ref. : the reference line

Vertical Axis: the level of the convergent dynamics

®
Figure 5.2 a,b,c,d,e,and f

The convergent dynamic tendency figure of the set of the eight spaces can be drawn in
this way. Two figures have been presented and categorized by the non-architectural
respondents and the architectural students, respectively (Figure 5.2). Two reference
lines, reference line 1 and reference line 2, have been plotted at the overall mean plots.
The reference lines accompanies each of these two figures, reference lines 1 and 2 to the
architectural students curves and the non-architectural respondents curves, respectively.

The values of the overall means of the reference lines are 4 and 3.5.

Chi-square Test
The calculations should indicate whether there is any relationship between the non-

architectural respondents and the architectural students. As already stated this calculation
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can be performed by the use of the calculator. Chi-square tests were calculated for the
eight spaces. There is a statistical significance in Space Seven (Table 5.8-5) and no
statistical significance in the other spaces. (Tables 5.8-1, 5.8-2, 5.8-3, 5.8-4, 5.8-6 (see
Appendix 5).

Table 5.8-5 Space Seven

0 1 2 3 4 5 6 7 Total
Non-arch Respondent 0 5 1 5 4 4 6 7 32
Architectural Student 1 0 2 4 1 0 1 0 9
Total 1 5 3 9 5 4 7 7 41

Degrees of freedom: 7
Chi-square = 14.46569664503
p is less than or equal to 0.05.
The distribution is significant.

Variable II--Most Preferred Space
Table 5.3-1 indicates that thirty-three percent (33%) of this age-gender group favored
spaces two and three respectively and seventeen percent (17%) enjoyed spaces one and

seven. No other preference was indicated.

Non-architectural Respondent and Architectural Student
Again, there appears to be a significant difference in the appreciation of the spaces
between the non-architectural respondents and the architectural students. There was a
decrease in response to the most preferable architectural space by the average
respondents from space eight, space one, space two, space three, space five and space six,
to space seven as can be viewed in Figure 5.3 below. There was no response to space
four. Space eight was the most appreciated, space one the second most and space two
was in third place.

However, all spaces were responded to, and the results seem quite even, except for
space five as can been seen in Figure 5.3 below. Architectural students showed a distinct

preference for space five.
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Figure 5.3 a,b

Chi-square Test

Chi-square Tests were performed for the eight spaces as follows. There was no
significant statistical appearance in the spaces at all in Table 5.9-1, 5.9-2, 5.9-3, 5.94,
5.9-5 (see Appendix 5). .

Variable III-—-Clarity of Center
This examines whether there are any links between the dynamic variables distributed by

different people. The mean levels of the convergent dynamics are tabled below.

Table 5.10 Mean of Level of Clarity of the Center

Spacel Space 2 Space 3 Space 4 Space § Space 6 Space 7 Space 8
5-24, M 1.5 2 3 3 1.7 1.3 2.3 1.8
5-24, F 3 2.5 1 2 23 1
25-44. M 2.6 2.5 1.3 1.5 2.5 3 2.7 1.8
2544, F 22 2.2 2.2 2 23 2.7 1.8 2.3
45-64, M 2.3 2 25 2 2 1.5 1.5 1.7
45-64, F 1.5 2 1.5 2.3 2 2.3 2 2.3

Mean plots are formed by the vertical and horizontal axis. The numerical marks on the
vertical axis represent the level of means of clarity of centers 1, 2 and 3. The marks S;,

So... ... Sg on the horizontal axis represent the ordinal of the architectonic spaces.

5-24 Male/25-44 Male/45-64 Male
There is no obvious pattern of the overall convergent dynamic tendency of the three sets
of means. The two sets of means share more similarities than differences. There seems

to be a common perception about the level of the convergent dynamics of space eight.
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The overall distribution of the means of the level of the convergent dynamics between
females aged 5-24 and 25-44 is quite close.

5-24 Male 45-64 Male
25-44 Male
3 -+ &
2.51
2 + &g Ref (5-24): 2.1
1.5¢ ® " Ref.(25-44): 2.2
1 4 s Ref.(45-64): 1.9
! . . i f } I i
S Sz S3 S4 Ss Se Sy Sg
Horizontal Axis: the ordinal number of spaces Ref. : the reference line

Vertical Axis: the level of clarity of the center

(@)

Females: 5-24, 25-44 and 45-64 years

There is no obvious pattern of the overall convergent dynamic tendency of these three
sets of means. The two sets of means also share more similarities than differences. There
seems to be a common perception about the level of the convergent dynamics of spaces
four, five and seven though there are a few deviations. The overall distribution of the

means of the level of the convergent dynamics is quite close between females aged 5-24
and 25-44.

5-24 Female
37T D 25-44 Female
2.5¢ _Ref.(25-44F):2.2
2 + Ref.(5-24F): 2
1.5¢ Ref.(45-64F): 2
1+ ®
I i i l ! 3 ! 2
S Sz S3 S4 Ss Se Sy Ss
Horizontal Axis: the ordinal number of spaces Ref. : the reference line

Vertical Axis: the level of clarity of the center

(b)
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Males and Females: 5-24 years
There is no obvious pattern here. There are quite big fluctuations in each course. There
seems to be a similar perception about the level of the convergent dynamics of space five

though there are a few deviations between them.

5-24 Female
-24 Male

Ref.(5-24M): 2.1
~Ref(5-24F): 2

i -

_—— N N W
}
T

-+ @

] ] } ] | | | |
J ¥

Horizontal Axis: the ordinal number of spaces Ref. ; the reference line
Vertical Axis: the level of clarity of the center

Male and Female : 25-44 years

There is no obvious pattern here. The two sets of the means have more in common than
any differences. There seems to be a similar perception about the level of the convergent
dynamics of spaces five, six and eight though there are a few deviations. The overall

distribution of the means of the level of the convergent dynamics is quite close.

/ 25-44 Male
5+ Ref.(25-44M):2.2

Y

- o “eRef (25-44F):2.2

o, 25-44 Female

] I } | | { |
T T T

Si S, S S Ss Ss S,

|72
o0

Horizontal Axis: the ordinal number of spaces Ref. : the reference line
Vertical Axis: the level of clarity of the center
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Male and Female : 45-64 years

There is no obvious pattern of the overall convergent dynamic tendency of these three
sets of means. The two sets of means almost mirror each other. There seems to be the
same perception about the level of the convergent dynamics of spaces two and five. The

overall distribution of the means of the level of the convergent dynamics is quite close.

45-64 Female
3 +
2.51
2 +
1.5¢
1 4
"
Si Sz S3 S4 Ss Se Sy Sg
Horizontal Axis: the ordinal number of spaces Ref. : the reference line

Vertical Axis: the level of clarity of the center

(e)

Non-architectural and Architectural Student

Table 5.11 Mean of Clarity of the Center (Non-architectural Respondents and Arch.
Students)

Spacel Space 2 Space 3 Space 4 Space 5 Space 6 Space 7 Space 8
Non-arch
Respondent 2.3 2.3 1.9 2.1 2.1 2.2 2.2 2.4
Architectural
Student 2.7 1.3 1.5 1.6 2 1.5 1.4 1.3

There is no obvious pattern here. However, the fragments of spaces three to five seem to
have a similar positive gradient. There seems to be a similar perception about the level of
the convergent dynamics of spaces one and five though there are a few deviations. The
overall distribution of the means of the level of the convergent dynamics is quite
different.
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®
Figure 5.4 a,b,c,d, e, and f

By these means, the levels of the clarity of the special center tendency figure of the set of
the eight spaces can be drawn as well. Two figures have been presented and are
categorized by the Non-architectural respondents and the architectural students,
respectively (Figure 5.7). Two reference lines have been plotted at the overall means for
these two plots. There is a reference line plotted accompanying each of these two figures,
for the architectural students curves and the non-architectural respondents curves,
respectively. The values of the overall means of reference lines are 2.2 and 1.7.

The course of the tendency is quite different. The overall course either increases or
decreases the levels of clarity of the center of this set of eight spaces is being gently
changed. Adversely, the change of such a course from the architectural students is quite
violent, especially from space one to space two sharply decreased. However, these two
different groups of people share something in common. Both space one and two have a
sense of declination of the clarity of the center, despite this sense from the architectural
students decreased sharply. From space three to space four and then to space five, the
sense of this clarity increases at a similar rate. Moreover, the responses to the level of
clarity of the center from both the non-architectural respondents and the architectural

students almost overlap.
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Chi-square Test

The calculations should indicate whether there is any relationship of the relevant
variables between the non-architectural respondents and the architectural students. Chi-
square tests were performed on the eight spaces. There is a statistical significant in two
spaces the space two and the space seven (Table 5.8-5) and no statistical significant for
the other spaces in Table 5.12-1, 5.12-3, 5.12-4, 5.12-5, 5.12-6, 5.12-8 (see Appendix 5).
For Spaces Two and Seven, differences in response to the clarity of the center exist

between non-architectural students and the architectural students.

Table 5.12-2 Space Two

1 (least clear) 2 {median clear) 3(very clear) Total
Non-arch Respondent 1 9 6 16
Architectural Student 6 3 0 9
Total 7 12 6 25
Degree of freedom: 2
Chi-square = 11.5141369047619
p is less than or equal to 0.01.
The distribution is significant.
Table 5.12-7 Space Seven
1{least clear) 2 (median ciear) 3(very clear) Total
Non-arch Respondent 3 5 6 14
Architectural Student 6 4 0 10
Total 9 9 6 24

Degree of freedom: 2
Chi-square = 6.62857142857143
p is less than or equal to 0.05.
The distribution is significant,

5.3 FINDINGS FROM THE ANALYSIS
The originally assumed independent variables have been rejected by the hypothesis
testing process.

In respect of the convergent dynamic variables, there is no obvious overall tendency
of the set of means of the eight spaces. From the overall tendency of the flow, the ability
of young respondents to perceive the levels of the convergent dynamics of these spaces
seems to be keener than that of the elderly group. The overall frequency distribution of

the levels of the convergent dynamics falls in the 3.5-5.5 range. The curve from the
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female group fluctuates more than that of the male group. In space four, the level of the
convergent dynamics seems to be relatively consistent around the 35-5.5 level regarding
the defined scale range. From analyzing the overall tendency of the flow, the
architectural students seem to have a greater ability to perceive the levels of the
convergent dynamics than that of the non-architectural respondents. They also have a
similar declining tendency of their curves, despite their difference in the rate of the
declination.

In choosing the most preferable space, the non-architectural respondents and the
architectural students react in a significantly different mood. The most favored space for
the architectural students is space five (50%). There is no particularly overwhelming
space favored by the non-architectural respondents but the first three ranks are given to
space eight (27%), space one (20%), and space two (17%).

In respect of the level of clarity of the center of these spaces, it seems that no matter
how the levels of the convergent dynamics change, it does not generally affect the
perception of identifying the spatial center and are around the second level of clarity.
The level of clarity of space five is commonly shared between the non-architectural
respondents and the architectural students, as well as within the average respondents at
2.3 regarding the defined scale range. Following the overall flow the tendency shows
that architectural students are able to perceive the levels of clarity of the spatial center
more keenly than that of the non-architectural respondents. This ability seems to be less
keen as the age increases. The clarity of the center of space eight is at the level 1.5-2.5
regarding the scale range, except for the female group between ages five to twenty-four.

The chi-square test for space seven indicated a statistically significant distribution
from both the non-architectural respondents and the architectural students in respect of
the convergent dynamics. There is also a statistically significant distribution from both
the average respondents and the architectural students for space two and seven in respect
of the clarity of the center of the space. There is no statistical significance in the most

preferable space between the non-architectural respondents and the architectural students.
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54 SUMMARY
In this section, the survey data were gathered and statistically analyzed. The hypotheses

were tested, the data were longitudinally compared and the findings were made.
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6. CONCLUSION AND RECOMMENDATION

6.1 INTRODUCTION

This section argues the impact of the results of the analysis on the hypotheses of this
study - in attempt to establish a relatively suitable built environment with the defined
dynamics. It takes two separate approaches to draw the conclusion of this study.

Firstly, the variables between the average respondents’ and the predicted responses
were compared. An adjustment to the hypotheses will be made. The hypotheses were
tested in a routine, logical way. This is basically that null hypotheses were made by each
of the original hypotheses. If a null hypothesis is rejected in terms of the findings of the
variables in Chapter Five, the hypothesis can be accepted. Otherwise, the contrary will
occur. Finally, a general conclusion of this study can be drawn.

Secondly, the variables among the three: the predicted responses, the average
respondents’, and the architectural students’ responses were compared. Effort has been
invested on how differently the opinion of the dynamics is between the average
respondents and the architectural students. It might be worthwhile to know how
differently the average respondents and the architectural students evaluate their
surroundings. It is useful for the practitioner, with their architectural training, to
consciously be aware of their clients’ feeling in this regard. A further adjustment of these
hypotheses might be more useful. A recommendation can eventually be made.

This chapter looks at the interpretation of the analysis finding and hypotheses

adjustment, the general conclusion of the study, and the recommendation.

6.2 FINDINGS : INTERPRETATION AND HYPOTHESES TESTING
The hypotheses were tested by assessing whether each of the relevant null hypotheses
will be accepted or rejected. The rejection of a null hypothesis means the confirmation of
the relevant alternative hypothesis. The hypothesis testing was carried out from the
hypothesis one to six.

The null hypothesis about hypothesis one: the dynamics of a shape is not an
assembly of the dynamics of its visible planes in direct proportion and that the dynamics
of its visible planes can not be calculated by the ratio of its two dimensions within the

defined spatial framework. Though the overall tendency of the curve is to decrease
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(Figure 5.3 f) from the highest level to the lowest and two peaks appear on space two and
the five, the ratio of decay or increase is really small compared with the proportional
changes of those modules composing the two pairs of the axes from the space one to
eight. Thus, the null hypothesis seems to be accepted. Consequently, hypothesis one
does make some sense but is rejected from the overall point of view.

The null hypothesis about hypothesis two: the dynamics of each plane of each
module can not be calculated from the ratio of the two dimensions to those of the
reference cube, simulating the space occupied by a human body, within the spatial
framework. One needs to look at the eight perspectives in Appendix 3 and Figure 5.3 (f)
and then how the proportional changes of the modules affect the level of clarity from
space one to three and then from space three to eight.

There are only proportional changes to module C and D and they are identical in
spaces one, two and three, respectively. As modules C and D decrease three-
dimensionally in space one to those of modules C and D in space two, then horizontally
significantly increase the length of the modules to those of modules C and D in space
three, intuitively the level of clarity of the center declines and this can be seen in Figure
5.7 (f). Analogously, the levels of convergent dynamics of the spaces change
proportionally as the planes of the modules change. Thus, the dynamics of each of the
planes can be calculated by the ratio of the two dimensions to those of the reference cube.
The null hypothesis is rejected. Consequently, hypothesis two is accepted.

The null hypothesis about hypothesis three: the sense of weight only functions when
the vertical dynamics are dominant within the defined spatial framework and
consequently it can not be eliminated from any scale. Spaces one, two and three will be
examined by means of the null hypothesis (see Appendix 3) since they have a vertically
dominant dynamics and in module A, these dynamics equal each other respectively.
Thus, the impact of the sense of weight on modules C and D can be investigated.
Moreover, the variables to be examined are both the convergent dynamics and the clarity
of the center.

Firstly, how the sense of weight of modules C and D affect the convergent dynamics
in spaces one, two and three. The level of the convergent dynamics of these spaces

increases to a peak at a relatively high level of about 4.2 then declines to the lower level
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of about 3.9 as the size of the modules at points C and D change (see Appendix 3 and
Figure 5.3 f). This implies that the weight sense does not have much impact on the
changes of the convergent dynamics. Thus, the null hypothesis seems to be rejected in
this regard.

Secondly, how the sense of weight of modules C and D affects the level of clarity of
the center of the spaces one, two and three need to be examined. The level of clarity of
the center of these spaces declines as the size of the modules at points C and D decreases
(see Appendix 3 and Figure 5.7 f). The module at points C and D in space two is much
smaller than those of space three. This implies that the weight of sense dose not have
much impact on the level of the convergent dynamics. Thus, the null hypothesis is
rejected in this regard as well. Consequently, hypothesis three is accepted.

The null hypothesis about the hypothesis four: Personal experience and background
will affect the ability to be critical of the emotion evoked from the defined architectonic
space. There is no absolute prevailing percentage of average respondents choosing a
preferred space. The overall percentage distribution from the top three reveals space
eight (27%), space one (20%) and space two (17%) (Figure 5.3). The overall frequency
distribution of the level of the clarity of the center of these spaces is at level 2.2
(Figure5.4 f) regarding the defined scale range. The null hypothesis four is accepted.
Thus, this hypothesis is rejected.

The null hypothesis about hypothesis five: There is no center in the proposed
architectonic space at which point the dynamic variable of this space can be perceived as
the touring of this space is completed. Surprisingly, on the scale of 1, 2 and 3, the
average respondents responded at level 2.5. This is above the average level (2.2) of the
average respondents. The average respondents perceived a center quite clearly. Thus,
this null hypothesis is rejected. Thus, the hypothesis five is accepted.

The null hypothesis about the hypothesis six: The dynamic variable of the
architectural theme for the proposed architectonic space should not demonstrate a
relatively stronger concentrated dynamics than the others that are built based on the same
available shapes in the same condition and this dynamic variable is seen as the more

appropriate dynamic variable.
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From the previous argument, a relatively suitable built environmental space might be
set up by the six hypotheses and the relevant hypotheses can be reinterpreted by the
defined dynamics. It is assumed that space one is a relatively suitable space among the
eight spaces and its convergent variable is assumed to be at the 6-7level (between very
strong and extremely strong) and the level of clarity of the center around 2.5-3 (between
quite clear and very clear). It implies that the level of the convergent dynamics and
clarity of the center increase in a direct rate and the more suitable a space is, the stronger
the level of the convergent dynamics and clarity of center are. The assumptions of the
three independent variables are rejected. This means that these variables have been
inappropriately assumed. Space eight is most preferred by the average respondents and
there is an obvious contradiction between the level of the convergent dynamics at 4-
4.5(strong) and clarity of the center of the spaces at 2.4(quite clear). It is, therefore,
inferred that the level of clarity of the spatial center does not necessarily mean that the
space is more suitable. Thus, the null hypothesis is accepted. Consequently, hypothesis

six is rejected.

6.3 CONCLUSION
Hypotheses two, three and five seem to be accepted and hypotheses one, four and six are
rejected.

There is no conclusive evidence as to which the preferable space is in terms of the
level of the convergent dynamics and clarity of the center of the spaces.

It was found that the unpredictable factors are too complicated to be used in the
designing of a relatively suitable built environmental space, in terms of the dynamics as
used in this study
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Hypothesis 1: Hypothesis 4.
Deﬁx_xition of Dynamic (NO) (NO) Personal Experience
Quality
Hypothesis 2: (Yes) Relatively Suitable (Yes) | Hypothesis 5:
Dynamic Measurement Architectonic < Modules Organized
Scale Space Proposed Around Center
Hypothesis 3: / Hypothess 6:
Gravity Sense + (Yes) (No)™ Dynamic Variable of
Proposed Space

Figure 6.1

6.4 RECOMMENDATION

From this study it seems that the interests of architectural professionals do not coincide
with that of the average person. It suggests, with the convergent dynamics, that there is a
gap between the average person and architectural students. In this respect, the
architectural students seem to have a greater ability to perceive the levels of the
convergent dynamics than that of the average respondents. The perception of the center
of the space is identified quite differently in terms of the mean. Architectural
professional training has, indeed, assisted them to be keener when identifying the center
than that of the average person. This perceptual ability along with the clarity of the
center seems to be less keen as ones age increases. With this realization, if an architect
designs an exterior space in terms of the dynamics, in satisfying his clients he should
consciously soften his professional sense, generally. Moreover, his design may be more
appreciated by young females. Furthermore, his design may be far less appreciated by
those people older than forty-five. In summarizing this point of view, it seems to be a
good idea to plan a design strategy in terms of different people’s groupings.

Although there is no conclusive evidence to indicate a close relationship between the
most preferable architectonic space and the level of the convergent dynamics and the
clarity of the center, space eight is the most preferable space by the average respondents,
and these variables are quite close to those of space seven. The variables for both the

average respondents and the architectural students have statistical significant. This space
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is therefore recommended as an ideal design stance to consciously satisfy clients. It is

also recommended that further investigation in this regard may need to be conducted.

6.5 ADDITION

Although there is no strong evidence there are indications that need to be studied further.
The researcher feels that there were factors that came into play that were outside the
parameters of this study but could be investigated in further studies.

As far as this study is concerned the researcher feels that it was an extremely difficult
task to attempt to isolate the factors but for the purposes of this study there was no choice
but to identify one or two factors and work with them. It is also expedient to attempt to
verify the general feeling there is about dynamics. This study has also highlighted some
interesting results in term of how the client sees the environment and this has some

practical use.
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APPENDIX 1

The limitless numerical values:

A DEMONSTRATION: VALUE AND EXERCISES

Table 3.1 VALUES EXPRESSED IN METRES
RED SERIES: RO BLUE SERIES: BL
cm m cm m
95, 280. 7 959. 80
58, 886. 7 588. 86 117,773. 5 1,177.73
36,394.0 363.94 72,788. 0 727. 88
22,492.7 224,92 44985. 5 449, 85
13,901.3 139. 01 27,802. 5 278.02
8,591.4 85.91 17,182.9 171. 82
5,309. 8 53.10 10,619. 6 106. 19
3,281.6 32.81 6,563. 3 65. 63
2,028.2 20. 28 4,056. 3 40. 56
1,253.5 12.53 2,506.9 25.07
774.7 7.74 1,549.4 15. 49
478.8 4.79 957.6 9.57
295.9 2.96 591.8 5.92
182.9 1. 83 365.8 3.66
113.0 1.13 226.0 2.26
69.8 0. 70 139.7 1. 40
43.2 0.43 86.3 0. 86
26.7 0.26 53.4 0.53
16.5 0.16 33.0 0.33
10. 2 0. 10 20.4 0.20
6.3 0.06 12.6 0.12
3.9 0.04 7.8 0.08
2.4 0. 02 4.8 0. 04
1.5 0.01 3.0 0.03
0.9 1.8 0.01
0.6 1.1

etc.

etc.
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APPENDIX 2

THE SURVEY PERFORMANCE

INSTRUCTION
Before proceeding, please spend some time reading through this brief description of this
survey.

This survey is about the concentrated emotion evoked by a number of architectonic
spaces. These will be presented from different perspectives and shown to you.

This survey consists of two major steps. Firstly, you should carefully look through all
these perspectives and bear these eight spatial imaginations*** in mind. Secondly, a
number of questions will be asked and answers should please be completed in the tables
provided. The answers to these questions are based on the comparisons of these spaces.
The scale of comparison of the concentrated emotion of these spaces is presented in
Figure 1 below.

(1) Please start by completing Table 4.5.

(2) Please make sure you understand exactly what is expected and how you should
proceed.

(3) If there are any questions, please ask the interviewer.

(4) The answer to the questions must be based on the comparison of the concentrated
emotion of these spaces.

(5) Only use the scale provided.

ARCHITECTURAL PERSPECTIVES

Eight perspectives will be presented to you, the respondent. In order for each of these
spaces to be more comprehensible, two perspectives of each space will be shown: one is
perceived at a viewing height slightly higher than the normal height and the other at a
much higher viewing height. You are asked to imagine yourself wandering in the space
and to follow from one space to the next, consecutively. There is a human-scaled figure
showing you wandering around.

The perspectives are attached:

QUESTIONS

After carefully looking through each of these architectural spaces, please proceed to the
next question. The answers can be completed by simply ticking one of the spaces in the
table (Table 4.6, 4.7, 4.8). Please bear in mind that the ranking must be based on the
comparison of these spaces.
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(1) Do you feel any convergent visual dynamics from these architectonic spaces?
Y/N

(2) Ifyes, please carry on with Table 4.6 by referring to the measurement scale in
Figure 1.

(3) Which one out of these eight architectonic spaces do you find the most suitable?
Please indicate this in Table 4.7.

(4) Do you feel is a center in these architectonic spaces? Y/ N

(5) Ifso, which center do you most identify with? Please complete Table 4.8.

TABLE
The questions will be answered by filling in these tables. Please do so by crossing the
relevant space in each table.

Table 4.5 needs to be completed in the very beginning of this survey and Table 4.6, 4.7,
and 4.8 only after viewing the spaces and in the process of answering the questions.

Table 4.5 General Personal Information

Socio-demographic Characteristics

Age Gender Occupation

5-24 25-44 45-64 Female Male General Profession

Table 4.6 Ranking of Convergent Dynamics Felt

Ranking of Eccentric Dynamics

Ranks None Weakest Weaker Weak Less Strong More Extremely
No. (1) (2) (3) strong (4) 5) strong (6) | strong(7)

Space 1

Space 2

Space 3

Space 4

Space 5

Space 6

Space 7

Space 8

* The ranking could be referred to the measurement scale following (figure 1)
Measurement Scale
The levels of the concentrated dynamics evoked is scaled from the weakest to the

strongest by means of digital numbers 1 to 6, respectively. ‘0’ represents no such
emotion felt at all.

6 5 4 3 2 1 0
SIrONGESt .....uleviiinloni ittt weakest....

Concentrated Dynamic scale

(figure 1)
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Table 4.7 Select the Most Preferable Space

Space | Spacer 2 Space 3 Space 4 Space § Spacer 6 Space 7 Space 8
The most suitable
emotion
Table 4.8 Indicate the Clarity of the Center of these Spaces
Space 1 Spacer 2 Space 3 Space 4 Space 5 Spacer 6 Space 7 Space 8
Very Clear
Clear
Less Clear
Thank you for your time.
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APPENDIX THREE (SPACE ONE-SPACE EIGHT)
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Aero-perspective for Architectonic Space (8)
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APPENDIX 4 (Independent Variable)

Table 5.2-1 Ranking of Convergent Dynamics Felt by Males aged 5-24

Ranking of Convergent Dynamics

Ranks
No.

(0))

(2)

oo

Number of
People

Percentage(%)

Space 1

1

3 @ 5 (6)
1 1

Space 2

1
2
1

Space 3

1

Space 4

Space 5

Space 6

Space 7

[
-
—

Ko | pot | et J s f e F

Space 8

Total

100

Table 5.2-2 Ranking of Convergent Dynamics Felt by Females aged 5-24

Ranking of Convergent Dynamics

Ranks
No.

(1)

2)

Number of
People

Percentage(%)

Space 1

1

3) 4 &) ()]
1

@
1

Space 2

1 1

Space 3

Space 4

2

Space 5

1 2

Space 6

Space 7

ol LN L 102 S 0 L

Space §

Total

100

Table 5.2-3 Ranking of Convergent Dynamics Felt by Males aged 25-44

Ranking of Convergent Dynamics

Ranks
No.

)]

2)

3) Q) 5 6)

U]

Number of
People

Percentage(%)

Space 1

1

Space 2

2

Space 3

Space 4

Uy (N N P Y )

Uy N PR Y

Space 5

Space 6

[ S 1 %]

e e e

Space 7

Space 8

Total

100

Table 5.2-4 Ranking of Convergent Dynamics Felt by Females aged 25-44

Ranking of Convergent Dynamics

Ranks
No.

)

2

) @ (5) ¢

P

]

Number of
People

Percentage(%;)

Space |

1

1

Space 2

1

1

oy M 1Y (=)

Space 3

1

Space 4

Space 5

| e fra e[S

—

Space 6

Space 7

Space 8

Ll and 1 02 L7582 LV5)
Lk
yout [ s s |03

Total

100
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Table 5.2-5 Ranking of Convergent Dynamics Felt by Males aged 45-64

Ranking of Convergent Dynamics

Ranks

No. 0

U]

2) 3) @ &) ©

Number of
People

Percentage(%)

Space 1 1

I

U]
1

Space 2

Space 3

Space 4

Space 5

Space 6

ot o o 1

Space 7

—
e g R

Space 8 1

Total

100

Table 5.2-6 Ranking of Convergent Dynamics Felt by Females aged 45-64

Ranking of Convergent Dynamics

Ranks

No. 0

(9]

Number of
People

Percentage(%)

Space 1

2 3 “@ 16)] (6)
2

It

0]
1

Space 2

1

Space 3

2

Space 4

Space §

1

Space 6

s [0 |3 [t |
—

Space 7

Space 8

Total

Table 5.3-1 The Most Preferable Space by Male respondents aged 5-24

Number of Space

Frequency distribution

Percentage (%)

Space |

1

17

Space 2

2

33

Space 3

2

33

Space 4

Space 5

Space 6

Space 7

17

Space §

Total

Table 5.3-2 The Most Preferable Space by Female respondents aged 5-24

Number of Space

Frequency distribution

Percentage (%)

Space |

1

20

Space 2

Space 3

Space 4

Space 5

40

Space 6

Space 7

Space 8

20

Total

100
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Table 5.3-3 The Most Preferable Space by Male respondents aged 25-44

Number of Space Frequency distribution Percentage (%)
Space |
Space 2 1 25
Space 3 1 25
Space 4
Space 5
Space 6 1 25
Space 7
Space 8 i 25
Total 4 100

Table 5.3-4 The Most Preferable Space by Female respondents aged 25-44

Number of Space Number of People (persons) Percentage (%}
Space | 2 25
Space 2 1 12.5
Space 3 1 12.5
Space 4
Space 5 1 12.5
Space 6 1 12.5
Space 7
Space 8 2 25

Total 8 100

Table 5.3-5 The Most Preferable Space by Male respondents aged 45-64

Number of Space

Frequency distribution

Percentage (%)

Space 1

2

67

Space 2

Space 3

Space 4

Space 5

Space 6

Space 7

Space 8

33

Total

Table 5.3-6 The Most Preferable Space by Female respondents aged 45-64

Number of Space

Frequency distribution

Percentage (%)

Space 1

Space 2

1

25

Space 3

Space 4

Space 5

Space 6

Space 7

Space 8§

75

Total

100
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Table5.4-1 Clarity of Center Felt by Male Respondents between 5 and 24 years

Number of Space

Very Clear (3)

Clear (2)

Number of People

Percentage (%)

Space 1

1

Least Clear (1)
1

Space 2

1

1

Space 3

Space 4

1

Space 5

Space 6

Space 7

[Ey puy PN [N Y

==

Space 8

Total

100

Table 5.4-2 Clarity of Center Felt by Female Respondents between 5 and 24 years

Number of Space

Very Clear (3)

Clear (2)

Least Clear (1)

Number of People

Percentage (%)

Space 1

3

Space 2

1

1

Space 3

Space 4

2

Space 5

2

Space 6

Space 7

Space 8

Total

100

Table 5.4-3 Clarity of Center Felt by Male Respondents between 25 and 44 years

Number of Space

Very Clear (3)

Clear (2)

Least Clear (1)

Number of People

Percentage (%)

Space 1

2

Space 2

2

Space 3

Space 4

Space 5

Space 6

Space 7

Space 8

[SY [V ey

Total

100

Table 5.4-4 Clarity of Center Felt by Female Respondents from 25 to 44 years

Number of Space Very Clear (3) | Clear (2) Least Clear (1) Number of People Percentage (%)
Space 1 2 2 1
Space 2 2 3
Space 3 2 3 1
Space 4 4
Space 5 1 3
Space 6 2 1
Space 7 2 1 1
Space 8 2 1 1
Total 8 100
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Table 5.4-5 Clarity of Center Felt by Male Respondents between 45 and 64 years

Number of Space

Clear (2)

Number of People

Percentage (%)

Space 1

Very Clear (3)
2

Least Clear (1)
1

Space 2

Space 3

Space 4

Space 5

Space 6

Space 7

s [N N s | 02

Space 8

Total

100

Table 5.4-6 Clarity of Center Felt by Female Respondents between 45 and 64 years

Number of Space

Very Clear (3)

Clear (2)

Least Clear (1)

Number of People

Space |

1

1

Percentage (%)

Space 2

1

Space 3

1

Space 4

Space 5

Space 6

Space 7

— (NN D |

Space 8

Total

100

162



APPENDIX 5§ (Chi-square calculation)

Table 5.8-1 Space One

0 1 2 3 4 5 6 7 Total
Average Respondent 4 3 1 3 1 5 6 6 29
Architectural Student 0 0 0 1 0 4 2 3 10
Total 4 3 1 4 1 9 8 9 39
Degrees of freedom: 7
Chi-square = 5.05431034482759
For significance at the 0.05 level, chi-square should be greater than or equal to 14.07.
The distribution is not significant.
p is less than or equal to |.
Table 5.8-2 Space Two
0 1 2 3 4 5 6 7 Total
Average Respondent 1 3 0 5 4 4 6 2 25
Architectural Student 0 0 3 1 2 2 0 2 10
Total 1 3 3 6 6 6 6 4 35
Degrees of freedom: 7
Chi-square = 12.95
For significance at the 0.05 level, chi-square should be greater than or equal to 14.07.
The distribution is not significant.
p is less than or equal to 0.1.
Table 5.8-3 Space Five
0 1 2 3 4 5 6 7 Total
Average Respondent 1 0 1 5 10 7 5 2 31
Architectural Student 0 1 0 1 4 1 1 1 9
Total 1 1 1 6 14 8 6 2 40
Degrees of freedom: 7
Chi-square = 5.2159075139102
For significance at the 0.05 level, chi-square should be greater than or equal to 14.07.
The distribution is not significant.
p is less than or equal to 1.
Table 5.8-4 Space Six
0 1 2 3 4 5 6 7 Total
Average Respondent 1 1 s 5 4 8 2 2 28
Architectural Student 0 0 3 3 4 0 0 0 10
Total 1 1 8 8 8 8 2 2 38

Degrees of freedom: 7

Chi-square = 8.34642857142857
For significance at the 0.05 level, chi-square should be greater than or equal to 14.07.
The distribution is not significant.

p is less than or equal to 1.
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Table 5.8-5 Space Seven
0

1 2 3 4 5 6 7 Total
Average Respondent 0 5 1 s 4 4 6 7 32
Architectural Student 1 0 2 4 1 0 1 0 9
Total 1 5 3 9 5 4 7 7 41
Degrees of freedom: 7
Chi-square = 14.46569664903
p is less than or equal to 0.05.
The distribution is significant.
Table 5.8-6 Space Eight
9 1 2 3 4 5 6 7 Total
Average Respondent 4 5 1 5 2 2 1 7 27
Architectural Student 0 7 0 1 1 0 0 1 10
Total 4 12 1 6 3 2 1 8 37

Degrees of freedom: 7
Chi-square = 10.1692901234568

For significance at the 0.05 level, chi-square should be greater than or equal to 14.07.

The distribution is not significant.
p is fess than or equal to 0.20.

Table 5.9-1 Space One

Total

Non-arch Respondent

Architectural Student

Total

Degrees of freedom: 0
Chi-square = 0

For significance at the 0.5 level, chi-square should be greater than or equal to 0.05.

The distribution is not significant.
p is less than or equal to 1.

Table 5.9-2 Space Two

Non-arch Respondent

Architectural Student

[

Total

u...“g

Degrees of freedom: ¢
Chi-square = 0

For significance at the 0.5 level, chi-square should be greater than or equal to 0.05.

The distribution is not significant.
p is less than orequal to 1.

Table 5.9-3 Space Five

Non-arch Respondent

Architectural Student

Total

0]t

=
wlnjwie
£

Degrees of freedom: ¢
Chi-square = 0

For significance at the 0.5 level, chi-square should be greater than or equal to 0.05.

The distribution is not significant.
p is less than or equal to 1.
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Table 5.9-4 Space Six

Total
Non-arch Respondent 3 3
Architectural Student 1 1
Total 4 4
Degrees of freedom: 0
Chi-square =0
For significance at the 0.5 level, chi-square should be greater than or equal to 0.05.
The distribution is not significant.
p is less than or equal to 1.
Table 5.9-5 Space Seven
Total
Non-arch Respondent 1 1
Architectural Student 1 1
Total 2 2
Degrees of freedom: 0
Chi-square = 0

For significance at the 0.5 level, chi-square should be greater than or equal to 0.05.
The distribution is not significant.
p is less than or equal to 1.

Table 5.12-1 Space One

1(least clear) 2 {median clear) 3(very clear) Total
Non-arch Respondent 4 5 9 18
Architectural Student 1 1 7 9
Total 5 6 16 27
Degree of freedom: 2
Chi-square = 1.93125
For significance at the 0.5 level, chi-square should be greater than or equal to 5.99.
The distribution is not significant.
p is less than or equal to 1.
Table 5.12-2 Space Two
1(least clear) 2 (median clear) 3({very clear) Total
Non-arch Respondent 1 9 6 16
Architectural Student 6 3 0 9
Total 7 12 6 25
Degree of freedom: 2
Chi-square = 11.5141369047619
p is less than or equal to 0.01.
The distribution is significant.
Table 5.12-3 Space Three
1(least clear) 2 (median clear) 3(very clear) Total
Non-arch Respondent 7 6 18
Architectural Student 4 3 1 8
Total 11 9 6 26

Degree of freedom: 2

Chi-square = 0,749579124579124

For significance at the 0.5 level, chi-square should be greater than or equal to 5.99.
The distribution is not significant.

p is less than or equal to 1.
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Table 5.12-4 Space Four

1{least clear) 2 (median clear) 3(very clear) Total
Non-arch Respondent 1 11 2 14
Architectural Student 4 5 0 9
Total 5 16 2 23
Degree of freedom: 2
Chi-square = 5.20922619047619
For significance at the 0.5 fevel, chi-square should be greater than or equal to 5.99.
The distribution is not significant.
p is less than or equal to 1.
Table 5.12-5 Space Five
I(least clear) 2 (median clear) 3(very clear) Total
Non-arch Respondent 1 12 3 16
Architectural Student 1 7 1 9
Total 2 19 4 25
Degree of freedom: 2
Chi-square = 0.386056286549708
For significance at the 0.5 level, chi-square should be greater than or equal to 5.99.
The distribution is not significant.
p is less than orequal to 1.
Table 5.12-6 Space Six
1{least clear) 2 (median clear) 3(very clear) Total
Non-arch Respondent 3 5 14
Architectural Student 4 3 1 8
Total 7 8 7 22
Degree of freedom: 2
Chi-square = 2,78507653061224
For significance at the 0.5 level, chi-square should be greater than or equal to 5.99.
The distribution is not significant.
p is less than or equal to 1.
Table 5.12-7 Space Seven
1(least clear) 2 (median clear) 3(very clear) Total
Non-arch Respondent 3 5 6 14
Architectural Student 6 4 0 10
Total 9 9 6 24
Degree of freedom: 2
Chi-square = 6.62857142857143
p is less than or equal to 0.05.
The distribution is significant.
Table 5.12-8 Space Eight
I(least clear) 2 (median clear) 3(very clear} Total
Non-arch Respondent 8 3 19
Architectural Student 7 0 1 8
Total 15 3 9 27

Degree of freedom: 2

Chi-square = 4.8157894736842

For significance at the 0.5 level, chi-square should be greater than or equal to 5.99.

The distribution is not significant.

p is less than or equal to0 0.10.
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