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In the name of God, the Mercy -giving, 
the Merciful! 

"My lord, you have given me control and taught 
me how to interpret events. Originator of Heaven 
and Earth, You are my Patron in this world and 
the Hereafter. Gather me in as a Muslim and unite 
me with honorable men!" 

(102) Chapter 12 ( Yüsuf) - Holy Quran 
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Abstract 

The author's interest in this subject emerges from seeing the environment as a whole, consisting of entities 

which are systems for transformation and which are responsible for the evolution of society. 

The approach comes from the mutual interaction of man and the environment. This interaction is expressed 

in many cases by building concepts, rules and theories. Architecture is considered one of the obvious means 

of this type of interaction by which man, over time, tried to clarify this interaction by building his shelter to 

accommodate his different life activities. This led to the creation and establishment of rules, constraints, and 

then theories in architecture that control this interaction. 

Architecture cannot be seen as a synchronic phenomenon but it is diachronic and in a continous evolution 

and development. There is a distinction between what one can see in the environment as surface structure 

and the embedded meaning and symbolism of deep structure. In order to analyse this distinction, the research 

adopts structuralism as an holistic tool to address this relationship within the environment. 

For this reason, architectural theories and structuralism are the two pillars to build and test the statement of 

the study that leads to the provision of an holistic approach to architectural theory based on structuralism. 

The study takes an empirical approach to test and confirm the holistic approach, hence, it adopts a 

methodology to analyse and interpret the case study entities. This methodology follows two main approaches 

to fulfil these objectives: 

Deductive: A theoretical investigation of the ideas of the interaction between man and the environment 

which leads to emphasising environmental entities as systems for transformation. This premise leads to the 
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adoption of structuralism as an holistic method and as a tool for the better understanding and analysis of 

these entities. 

Inductive: An empirical approach takes Salt city in Jordan as a case study area. This part represents a real 

field of information and application. The empirical work supports the propositions that architectural 

phenomena are an embodiment of cultural values and the social structure. The empirical work collected and 

elicited people's opinions and preferences through an open -ended questionnaire and drawings of cognitive 

maps. 

This study helps architects and designers to understand and then analyse the deep structure of the society as a 

base to design, after taking into consideration the mechanism that connects the surface structure to the 

underlying cultural values and meanings that are responding to people's needs and requirements. This may 

be achieved in architecture and urban planning through holistic thinking that is based on structuralism. 
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Introduction 

Research background 

Introduction 

The mutual interaction between man and the environment is represented in 

environmental patterns, entities or structures that hold its multiple characteristics. These 

entities have the ability to fulfil people's needs and requirements. The author's attention 

was first drawn to this topic by the literature of Alexander's patterns during his MSc. 

studies, in which the environment was seen as consisting of a group of different 

hierarchical patterns. The concerns about patterns came from the criticism directed to 

the many approaches in many design disciplines which regarded the environment as 

consisting of fragmented phenomena. In these approaches, a particular pattern might be 

considered in isolation and excluded from the totality of the environment. 

The environment, as people's living milieu that responds to their daily requirements, has 

to be understood from the point of view of comprehensiveness. Hence, the essential 

attitude of this study is to see the environment in an holistic way, wherein entities and 

their aspects are related to each other in an ordered hierarchical structure of 

relationships and priorities. 

However, environmental entities occur in space and time. Therefore, the temporal factor 

is responsible for the continuous changing of the systems of these entities and prevents 

them from being in a static or in a synchronic position. So, environmental entities are 

dynamic, and motivated by the new and changeable needs of people. Entities, as 

dynamic are under a process of transformation through which they reflect these needs 

diachronically. 

People's needs and expectations motivate their actions on the environmental entities. In 

other words, it is the responsibility of the individual to be a subjective ruler in the 

environment. An individual's action is considered as the driving force of the process of 
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Introduction 

transformation, which, hence, leads to building a cognitive schema that affects the 

nurturing of the environment, within a process of knowledge development. 

The mutual interaction between man and the environment depends on subjective factors 

related to human behaviour, mental perception and building a schema. At the same time, 

objective factors emerged from the physical properties of the objects that the 

environment affords as affordances for humans and other creatures for the sake of 

usability. 

Architecture and urban planning disciplines are representative fields for this interaction. 

Theories of architecture attempt mainly to generate the rules and constraints that enable 

people to express their relationship with the environment. These rules are either held by 

peoples' minds, as in the primitive and vernacular architecture and these rules play as 

underlying forces to control the building procedures, or as written regulations and laws, 

ready for their application by designers and other learners who are engaged in the 

process of design. 

So this study is initially premised by shedding light on the theories of architecture, their 

styles, evolution and developments and different attitudes that focus on one goal or 

many aspects and achieve many goals. 

Entities that yield affordances of perceptual, cognitive, and associational characteristics 

are not arbitrary. They are well organised and they have relationships between their 

elements. These relations, in order to cope, should be controlled by rules as laws of 

composition. These entities have the ability to develop over time so they have the 

attitude required for transformation. The transformation of the orderly entities is 

constrained by the process of cognitive development, which depends on man as its 

essential driver through his continuous actions (physical or mental), as Piaget stated in 

his theory of cognitive development. So there is a coherent connection between the 

process of perceiving entities by humans, picking up affordances, and developing these 

entities by a process of transformation. 

As a result of these characteristics and from the conclusion of the theories of 

architecture, the author finds himself in tune with this type of thinking in understanding 

the environment, and he was led to use structuralism as a guiding method to interpret 

environmental entities and to understand them as structuralist entities or structures. 
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These structures are responsible for the process of transformation and they share all the 

attributes and characteristics of structuralism. 

Research objectives 

The key aim of this research is to initiate an holistic approach to architectural theory 

based on structuralist thought as a method for understanding and analysing the totality 

and holism of the environment. According to the research statement, the environment 

consists of entities which are systems for transformation. 

The mutual interaction between man and the environment happens because of the 

environmental ability to provide and offer affordances to fulfil people's needs. The 

research starts by shedding light on the theories in general, and specifically, on theories 

of architecture to enlighten the ways in which the relationship between man and the 

environment might be expressed through different design attitudes and movements. 

Besides, the psychological theories provide the research with another understanding of 

the interaction between man and the environment, in terms of affording affordances as 

the environmental potential and properties that respond to people's needs. Within the 

relationship of interaction between man and the environment, affordances and 

architecture are not of a static nature, but they are diachronic and responsible for the 

evolution and the development of the society. 

The study adopts structuralism as an holistic method or tool to analyse environmental 

entities as systems for this interaction. This method identifies and analyses the 

mechanism that connects the deep structure and the surface structure by shedding light 

on the properties of the structure and the underlying and hidden forces as a deep 

structure. The deep structure acts as a driving force in developing and enriching these 

entities, in which activity stands as the first structuralist priority in nurturing and 

transforming the structure. 

The study aims to provide architects, planners, and designers with an holistic approach 

in architectural theory which would enable them to respond to people's needs by 

creating entities which are the embodiment of their cultural values, meaning, and 

symbolism. 
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Research methodology 

The research methodology is designed to achieve the objectives of the thesis. 

Research depends on two basic approaches: the first is theoretical, to provide a clear 

understanding of the problem; and the second is empirical, to test the significance of the 

problem, vis -à -vis the real environmental phenomena. 

The methodology will follow two approaches: 

A. Deductive: This approach is concerned with a theoretical demonstration which 

enlightens the importance of adopting structuralism as a tool for understanding and 

analysing environmental entities from the point of view of wholeness. Initially, the study 

undertook the definition of the mutual interaction between man and the environment, 

and an historical revision of the many ideas and themes that guided architectural theory 

and design. However, the study clarifies the substantial results that were distilled from 

the various attitudes in the theory of architecture and then finds the relations between 

them, in terms of enhancing using structuralism as the most appropriate tool to 

understand the environmental entities. Clarifying environmental affordances is initially 

concerned with emphasising perceivable and actual properties of the objects which lead 

to their use. This understanding is from the point of view of environmental perception. 

An explanation of structuralism begins by providing definitions of a structure and a 

system and their characteristics; structuralist properties; levels of structure (which gives 

the reader the way to understand structures and their influences); and finally, the types of 

structure. 

The result of this approach is to create a methodology as a tool for analysing the 

environmental entities of the empirical work in a systematic way to arrive at the 

following statement: architecture plays as an embodiment of cognitive meaning and 

symbolism, which are embedded in environmental entities and they are systems for 

transformation. 

B. Inductive: An empirical approach was adopted through a case study of an area to 

support the theoretical understanding in testing the statement. A case study area of Salt 
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city in Jordan was selected to provide the study with a real field of information and 

application. 

The empirical work tried to collect and elicit people's opinions and preferences through 

an open -ended questionnaire and drawings of their cognitive maps. The people involved 

are ordinary people with different concerns, ages, and professions, besides the findings 

of the researcher's professional observations. 

The final conclusions are based upon the extent to which enviromnental entities are 

systems for transformation and how they are alive in people's preferences and 

expectations. The interpretation of these entities is made by using Piaget's theory of 

cognitive development. 

Research organisation 

The organisation of this research is divided in to four sections: 

The introduction includes a summary of the main issues that are related to this research 

in general. 

Part One of the theoretical approach includes four chapters: Chapter one presents the 

concept of the mutual interaction between man and the environment. Chapter two is 

about theories in architecture which gives a brief revision of the meaning of a theory in 

general, types of theories and finally it focuses on the ideas and theories in architecture. 

Chapter three identifies structuralism and its characteristics and properties. Chapter four 

describes the methodological approach that emerged from the literature background in 

order to use structuralism to analyse the empirical work. 

Part Two is concerned with the empirical studies and this part consists only of Chapter 

five, which identified case study entities as systems for transformation by using an 

analytical structure as described in Chapter four of the methodology. This structure 

consists of four components: functional, structural, stage, and structure -substructure 

relationship components. 

Part Three consists of two chapters: Chapter six provides an explanation of the holistic 

approach that results from the relationship of architectural theory and structuralism, in 
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other words, the deductive and inductive approaches of the study. Chapter seven, the 

final conclusion, demonstrates the testing of the statement of this study by shedding light 

on the main findings from the case study examples as a result of adopting the holistic 

interpretative approach, which emerged from the literature background and which was 

implemented and confirmed through the empirical work. 

Other notions 

The author classified the environmental entities into four levels: city, neighbourhood, 

street and building. He interpreted holistically all the information and data collected in 

the case study entities, wherein form and content play as inseparable entities. The 

interpretation is of different types, according to the methodological concerns, which 

depend mainly on Piaget's theory of knowledge development and Ujam's method. The 

author followed a systematic approach in interpreting the environmental entities. 

The research results are innovative in understanding environmental entities by using 

mathematical and reflective abstraction approaches as influential tools to interpret 

through generalisation, encapsulation, and reflective abstraction the cognitive schema. 

This approach will explain the process of creating reflective abstraction and the process 

of transformation to preserve the invariance of the deep structure of the entity and to 

allow the surface structure to be changed within the structure's laws of composition. The 

research gives an example of the formalisation process as a final stage of constructing 

the aspects of reflective abstraction. 
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Chapter One 

Man and the Environment 

1.1 Introduction: 

The relationship between man and the environment is differentiated, according to the 

reality of the environment and the understanding of man towards it. This relationship 

seems multiple because it is related to man's activities and what the environment affords 

him within many constraints and capabilities as a place to live and survive. So that man, 

throughout history, tried to draw such type of behaviour for this mutual interaction in 

response to his needs. This interaction led to the establishment of man -environment 

studies, which take into consideration the contexts of social, economic, and political 

environments. 

This chapter defines this interaction from the point of view of presenting an holistic 

understanding of the environment. 

1.2 Environment: 

Environmental definitions differ according to the variety in peoples' attitudes and 

trends. Rapoport defines environment as the context through and with which man 

interacts (Rapoport, A., 1977). 

Many researchers tried to identify the environment. Ittelson defined the environment as 

an ecological system of seven components (Ittelson, W. H., 1960, cited in Rapoport, A., 

1977): 

a) Perceptual: the ways how people see and experience the world around through a 

mechanism connecting people to their environment. 
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b) Expressive: the effects on people of shapes, colours, textures, smells, sounds, and 

symbolic meanings. 

c) The dominance of aesthetic values of culture. 

d) Adaptive: the context through which the activities are continued or reserved. 

e) Integrative: social groupings that are integrated or isolated by the surroundings. 

f) Instrumental: the possibilities and potentials environments could provide. 

g) Correlations between the previous components. 

While Lawton described the environment as an ecological system of five components 

(Lawton, M. Powel, 1970 cited in Rapoport, A., 1977): 

a) The individual. 

b) The physical environment including the entire natural, geographical, and climatic 

and man -made features which limit and facilitate behaviour and resources of the 

environment. 

c) The personal environment including individuals who are an important source of 

behavioural control like family, friends, authority figures, and other peer -group 

members. 

d) The super personal (suprapersonal) environment: it means environmental character 

resulting from inhabitants' data, depending on age, class, ethnic origin, life style or 

other specific characteristics. 

e) The social environment, which consists of social norms and institutions. 

These definitions characterise the environment from the interest of physical and cultural 

aspects and there is a difference between the geographical environment and behavioural 

environment (Koffka, K., 1999). 

Gibson refers to the effective environment, which includes everything around man, and 

the potential environment of man's behaviour (Lang, J., 1987). Gibson, J. (1966) 

determines three categories in forming man -environment relationships: 

a) Every creature was related to a complicated system of relations. 

b) Every creature (even if not alive) was affected by outer and inner forces. 

c) They all could be adapted with some different forces (tendencies). 
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Affordances of the Environment 

Perception Cognition and Affec Spatial Behaviour 

Emotional Response 

t 
Schemata 

Motivations/Needs 

Perception of the 

Results of Behaviour 

Figure 1 -1: The basic operations of man's behaviour as per Gibson's category (1966), 
(Source: Lang, J., 1987) 

All these definitions consist of two important points: 

a) Variety of environments, as social, economic, and physical. 

b) There is a relationship between the physical environments (created by the designer) 

and people's social, and spiritual attitudes. 

For Rapoport, environment is a series of relationships between people and elements; 

each relationship is defined as a pattern (Rapoport, A., 1977). 

This definition is similar to that of Alexander & Poyner (1970) which considers the 

environment as the context within which there is no conflict between its tendencies. 

Tendencies maybe are more comprehensive and influential than elements which are 

mentioned in Rapoport's definition (Moore, G.T., 1970). 
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Orderly 

relationships 

Elements H People 

Figure 1- 2: Rapoport's definition of the 
environment (Source: The author, according to 
Rapoport's definition, 2005) 

1.3 Environmental levels: 

Tendencies 

No A/ 
conflicts 

Environment 

Figure 1- 3: Alexander's definition of the 
environment (Source: The author, according to 
Alexander's definition, 2005) 

The relationship between man and the environment happens in different situations, 

according to the environmental levels of macro -scale or micro -scale through which it 

takes place, especially after the establishing of the big settlements and cities. One can 

notice then from the range of the varieties of designs in art and architecture that the 

trend is to fulfil the needs of human beings in different cases and situations. The 

difference in the designs requires their being of acceptable appearance that enables the 

observers and users to perceive right ideas and conceptions, in addition to understanding 

the ways to use them in order to gain the optimum amenity from these products. 

Therefore, man tried to put these products under his control. 

Many of the relationships between people and the physical environment are primarily 

spatial; even animals' societies are not distributed randomly in space (Rapoport, A., 

1977). 

The spatial distribution differs according to people's spiritual, social, and cultural 

characteristics, like the separation between harmonious groupings in cities, or between 

the same group members by spatial tolerances (Rapoport, A., 1977). Therefore, the 

environment was studied at different levels, according to their nature and orientation. 

Rapoport's and Alexander's definitions pointed to the emphasis on the environment as 

patterns (Rapoport, A., 1977, and Alexander, C., 1970) and the research should take into 

consideration the different environmental levels, according to the problem's nature and 

its approach. 
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The aim of separating the environment into different levels for analytical purposes is for 

the sake of seeing its comprehensiveness and integration, but unity and completion 

between these levels are the main aim of a whole understanding of the environment. 

These levels are: 

a. City level: the first environmental level that relates to all city citizens, their services, 

aspirations, and future visions. 

b. Neighbourhood level: this level enables individuals to feel close to their neighbours, 

and other social subgroups. This level gives privacy and social identity. 

c. Street level: this level is the first level outside the close privacy of the house towards 

the outer world. It reflects the relations of a group of families and their buildings. 

d. Building level (mainly the house): it represents the family privacy, which connects 

its members by close and blood relationships. This level relates to house spaces, its 

activities, relations and influences on individuals. 

1.4 Environmental organisation and its rules: 

The relationship between man and environment is confined according to the capabilities 

and constraints that the environment affords and the abilities of the human being to use 

these situations. Putting this relationship under control means there is such a sort of 

organisation that arranges the regulations and rules within which all these designs and 

ideas are managed to meet man's needs. 

In architecture, organisation process is of great significance because of the big scale of 

design products and from the other side, these products consist of man's activities and 

have a huge influence on his life as a place for living and working. 

Environment is not a random assemblage of elements but a structure of orderly 

relationships, so from this viewpoint, environmental studies refer to the importance of 

organisation inside the environment and not outside its context (e.g. education is 

considered inside the environment, not like traffic regulations). 

The man -environment relationship is determined by spatial forms. Spaces separate 

people and people, people and things, things and things (Rapoport, A., 1977). 
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This relationship holds behavioural and cognitive meanings. Environmental 

organisation could be described as: 

a. Organisation of space: the design and planning for the large scale of planning cities 

to the small scale of arranging furniture in a room is space organisation. This 

organisation reflects the needs, values, and desires of the groups or individuals. All 

this takes into account the quality of the characteristics of spaces, like proportions, 

besides their symbolic meaning within this organisation. To give meanings, features 

for continuity and symbolism, as it would be expressed by signs, materials, colours, 

forms, and landscaping. It could be a real relation between meaning and space 

organisation or may represent a symbolic system (Venturi, et. al, 1972), through 

which different settings will become as indicators of social position and a way of 

enhancing social identity against others (Duncan, J., 1973). The physical elements 

give different meanings and have an effect on different behaviour (Rapoport, A., 

1977, Alashab, K., 1976). 

b. Organisation of meanings: the relationship of materials, forms, and details 

(Rapoport, A., 1977). 

c. Organisation of time: this organisation could be understood in two ways. Firstly, it 

refers to the large -scale cognitive structuring of time, such as linear flow, the 

contrary of cyclic flow time, future orientation in opposition to that of the past and 

the value of time and its subdivisions. Secondly, it refers to the tempos and rhythms 

of human activities. Might they be going with each other in harmony or not, then the 

separation could happen in the same space by different rhythms in time. 

d. Organisation of communication: Communication happens through the environment 

between groups of people in different conditions and in contexts through which the 

built environment and social organisation are linked and related (Ibid.). 

Organisation is controlled by rules that guide this organisation of space, time, meaning 

and communication and should show regularity because they contribute systematically 

to culture and organisation, which are mental acts and not only physical acts. 

Elements are similar in different environments but they differ in their meaning, the basic 

fundamentals of organisation and relations, which affect behaviour. Accordingly, 

physical form could express different meanings in relation to the conceptual content, 

like the difference in people's viewpoints towards the private -public concept in similar 
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designs. So that one could notice different treatments are added to the same window, 

like curtains or shutters. 

The expressions differ towards the environmental contexts by both its cultural and 

physical aspects and how to achieve the fitness between them and environmental 

organisation. 

The Chinese saw a magical link between man and the landscape in what they called 

Feng Shut. Nature reacts to any change and that reaction influences man. They saw 

themselves and the world as part of a sacred metabolic system. They thought that they 

shared a fate with the earth: when it was healthy they prospered; when this balance is 

destroyed they suffered. The fate of man bound up with the cycles of heaven and earth: 

the weather, fertility of the earth, floods, accessibility of water and amount of sunlight, 

so man became a receptive to the nature and kept watch on it. 

So Feng shui is to enhance the environment rather than to harm it in order to provide 

chances for happiness and prosperity (Rossbach, S., 1987). 

The people looked upon nature not as a dead inanimate fabric, but as a living organism. 

There is a chain of spiritual life running through every form of existence and binding 

together as in one living body in relationship to the heaven above and earth below (Eitel, 

E.J. & Michell, J., 1993). 

The Australian Aborigines, the indigenous people had built few structures which held 

symbolic meanings that were demonstrated through their holy ceremonies, by following 

a specific mental map in moving from place to another using special signs. While the 

Mayan people in Middle America undertook their religious ceremonies through a group 

of sequential settlements, so they perceive their environmental context by physical 

structure (Catanese, A.J. & Snyder, J.C., 1979). Even the identity of some routes, roads 

and places is apparent through the combination of space scale, speed, symbol, sign, and 

building elements (Venturi, et. al, 1972). 

1.5 Environment and human action: 

Man tried hard during his long history to find the fitness with the surrounding 

environment. The environment, as it appears previously, does not arbitrarily exist with 
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its different structures. This non -arbitrariness is not only within the environment itself 

but along all the process of existing as modern science proves everyday and it enhances 

the belief about the beginning of existence and life. At the same time, this evidence 

proves through history, as it was filled by many of the normative regulations and rules 

that control human actions, man's behaviour and relationship with his race and nature 

through the sequential beliefs and religions that were delivered by many scholars as 

divine rules. 

The arbitrariness happened because of the misunderstanding of the interpretation of the 

regulations and rules that control the relationship with the environment. In addition to 

the lack of communications that prevent people to move and communicate easily, or the 

lack of documentary tools. Besides, there was not an adequate number of educated 

people to deal with this responsibility. From another point of view, man still has no 

profound experience manipulating the environment and nature as a whole. Furthermore, 

societies are different in their indigenous or local environment and people should gain 

their own environmental experience and actions without any conflict with their spiritual 

beliefs. 

Evolution of this experience becomes the daily work of human beings in all their 

activities. Problems that face people are of multiple attitudes and should be resolved in 

such an holistic way. Many times, there is no connection between the different actions 

in order to accumulate the experience or make a co- ordination between them. Problems 

are related to each other or to resolving each other, especially after establishing an 

increasing number of human settlements, there is a need to identify the relation between 

the physical setting and the social structure, as this began to take its systematic 

formation through the application of the norms as a relational structure and the systems 

as an institutional structure. This identification cannot emerge from an isolated view of 

the problems as separated from each other, but from an holistic viewpoint. The co- 

ordination of the actions and the interrelation of experiences among societies led to 

putting down the norms and systems as criteria in recognising the process of design, 

especially in architecture and urban planning studies. 
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1.6 People's needs: 

Chapter One: Man and the Environment 

From the previous environmental definitions, levels, and organisation, one can notice 

that the environment is in relationship to many aspects that relate to time and space, 

relate to the physical and spiritual, or general or personal. At the same time, these 

aspects are integrative, comprehensive, and correlated. 

The environment then will be the milieu for expressing cultural meaning and symbolism 

through the entities as embodiments for these aspects, which are related to the 

requirements of people to fulfil their needs. 

The actions of people take place according to people's multiple needs. These needs 

differ in relation to the environment that affords people with the capabilities, and 

confines them by its constraints. On the other hand, these needs depend on people's 

potential for fulfilment, according to their abilities and subjectivity. 

From social and psychic studies about needs, it appears obvious that needs are multiple 

and different in their requirements and people do share the same needs to pursue and 

achieve a quality of life. 

Abraham Maslow developed a theory of personality that has influenced a number of 

different fields that cover human life, according to a high level of practicality of 

Maslow's theory. People can recognise some features of their experience or behaviour 

which is truly identified by this theory. 

Maslow set up a hierarchy of five levels of basic needs. Beyond these needs, higher 

levels of needs exist. These include needs for understanding, aesthetic appreciation and 

purely spiritual needs. In the levels of the five basic needs, the person does not feel the 

second need until the demands of the first have been satisfied or the third, until the 

second has been satisfied, and so on. Maslow's basic needs are as follows: 
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Being Needs 
ti 

Self-- tualiz,tion 

/Esteem Needs 

Belonging Needs 

Safety Needs 

Physiological Needs 

Deficit Needs 

Figure 1- 4: Maslow's hierarchy of needs (Source: Maslow, A.H., 1954) 

After that, this hierarchical pyramid of needs was developed on the same basis of 

Maslows foundation and it became eight categories, as per below: 

i 

A 
Transcendence 

helping others to self-actualise 

Self- actualisation 
personal growth. self-fulfilment 

Aesthetic needs 
beauty. balance, farm, etc 

Cognitive needs 
1:11 vvledge, meaning, self -awareness 

Esteem needs 
acluevenlent, status, responsibility, reputation 

Belonginguess and Love needs 
family, affection, relationslllps, iürl: group. etc 

Safety needs 
protection, security, order, law. limits. stability, etc 

Biological and Physiological needs 
basic life needs - air, food, cáimlc, shelter, warmth, sex, sleep, etc. i 

Figure 1- 5: Eight -stage model of hierarchy of needs based on Maslow, 1990 (Source: Chapman, 

2004) 

Maslow, as a humanistic psychologist, does not believe that human beings are motivated 

to do things by mechanical forces without the essential potential that enables man to 

seek creativity and a high degree of consciousness and wisdom. This was called by 
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Maslow as, "self- actualising" level in which a person becomes "fully functioning 

person" and of "healthy personality ". 

Human needs play as motivations for human behaviour and doing activities. These 

needs were arranged hierarchically as follows: 

1. Physiological needs: They are the most dominant needs, like hunger, thirst, need to 

sleep, rest, light, and sun. They were the starting point for motivation theory and so 

called psychological desires. Traditional architecture and planning took into 

consideration these needs in observance of the climatic constraints which formed 

traditional or regional styles. 

2. Safety needs: The second needs that emerge after satisfying the physiological needs. 

Safety needs are stability, security against fear, war, and pollution and so on. The 

important thing is to feel secure by being understood by others. Architecture should 

satisfy these feelings by using safety forms and organisations. 

3. Belonging needs: The sense of belonging and love is one of the significant needs. 

Individuals tried to fulfil this need to feel stronger in dual affection feelings with 

parents, friends, and children. As any good society should satisfy this need if it aims 

to survive and be healthy (Maslow, A.H., 1970). 

Some persons feel disoriented or lost if they change their home. This feeling was 

created over time and related to the social groups and physical fabric. Some new 

societies tried to make their sense of belonging and love over time when they settled 

in a new place. On the contrary, indigenous societies had this sense of belonging and 

love. Planners and architects should play an important vital force to generate this 

type of feeling. 

4. Esteem needs: Every individual has a desire and need for self -respect or self -esteem. 

Self- esteem leads to feeling more confident, strong, being able to contribute 

positively in the society. Self -esteem was reflected in architecture as one tried to 

implement his own preferences in colours, textures, interior decoration. 

People tried to find their choices within buildings regulations in order to personalise 

their designs as a form of their prestige, and recognition. Planning and architecture 
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should provide spaces for people gathering and celebrating, and forms that include 

privacy to individuals to fulfil their needs. 

5. Cognitive needs: This desire requires deep, accumulative knowledge and 

experience about the society. Aesthetic quality is complex. It differs from person to 

person and from one society to another, depending on history, traditions, and 

cultural background (Maslow, A.H., 1970). 

6. Aesthetic needs: Not thought to be universal, but reflective of the idea that some 

people are motivated by the need for beauty and order. 

7. Self -actualisation needs: This means what one can be, one must be. People have a 

tendency to become frequently what they idiosyncratically are, to become every 

thing that one is capable of becoming. 

Architecture should permit individuals to participate in their environmental designs, 

in a way similar to what always happens in primitive and traditional societies when 

public participation is the most significant feature in societal behaviour. 

8. Transcendence needs: Transcendence occurs when one helps others realise their 

potential, to achieve self -actualisation. 

From Ittelson's definition of the environment (1960), he sees it is adaptive, so it has the 

ability to deal with the continuous changes of the mutual interaction between man and 

the environment in a way that keeps this relation in balance, between the environmental 

entities and the achievement or fulfilment of human needs. 

Man tried to identify the relation between him and the surrounding environment. 

However, man -environment studies emerged to deal with the systematic studies of the 

mutual interaction of people and the built environment. 

Understanding the interaction between man and the environment relates, as Rapoport 

argued, to the influence of people's characteristics who are members of various social 

organisations and institutions, and who have the possibility to shape their environment. 

In addition to the effect of nature and types of behaviour, attitudes and tendencies 

would be significantly essential, besides the mental, cultural backgrounds within social 
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and physical environments will help in understanding the possibilities of the 

environment that could fulfil man's needs and requirements. 

People care if they are considered as active users in the environment and in many ways. 

This subjectivity is related to exploring and perceiving the environment through 

individual's senses and gives it meaning and symbolism. 

The form of the environment is also influenced by norms and values that emerged and 

influence both culture and tradition. 

So that one can notice that there are two influential aspects related to the man-. 

environment interaction; the social institutions and organisations like family, relatives, 

local neighbours and others and social norms as rules that control these institutions and 

the process of development in the society. 

Man, especially the experts and specialists, tried to find these categories and 

constraints either norms or systems that control the social structure of the society. 

Hence many concepts, ideas, and theories were found concerning the study of the 

social structure and thus, the interaction between man and the environment, which will 

appear at the end in the form of various artefacts and the most influential, either in size 

or activity, is the product of architecture and urbanism. 

1.7 Culture 

The ready -made orders, sets of ntiodels, which are derived from experience, are called a 

society's "culture ". Anthropologists assume that the culture is one of the most powerful 

constraints on human behaviour (Ehrmann, J., 1970). People behave according to their 

"definitions of situations" and "rules" of these situations. 

Social institutions have their basis in the culture that people share as members of a 

community or society. So they are cultural phenomena. The particular concept of culture 

adopted by Parsons and his school was then developed by Franz Boas and others who 

established models of "culture and personality ". 

Culture is what makes human beings distinctively human. It consists of the beliefs, 

ideas, sentiments, and symbols - in short, the collective representations - that people 
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share. It is a patterned system of symbols that mediate and regulate communication 

(Lopez, J. & Scott, J., 2000). 

Culture contains the whole body of knowledge that people have in their minds as ideas 

and values that provide them with general principles for action, rules of behaviour, and 

legitimating beliefs. This knowledge is transmitted from person to person through 

communication, and it is obtained by new members of society through socialisation. 

"Internalisation" of cultural ideas forms individual personalities, and at the same time, it 

ensures a degree of uniformity in the personality or "character" of those who live in 

particular societies (Kroeber, A.L., Kluckhohn, C., 1952). 

The culture of a society is an abstraction that is identified from the contents of 

individual minds and the artefacts that people produce (Linton, R., 1945). In 

Kluckhohn's words, a culture is "the network of abstracted patterns generalised by the 

anthropologist to represent the regularities distinctive of the group in question" 

(Kluckhohn 1954, cited in Lopez, J. & Scott, J., 2000). Culture not only has a subjective 

reality, but also has an objective reality as collective representations. This reality is of a 

system of shared values and ideas and not of a social or group mind. Collective 

representations are regular, general, and enduring within a society and seen as external 

by the individuals who perceive them as objective and external facts. 

The relations among the elements that make up a culture are not relations of "real 

interconnection ", of causal or functional connection. The coherence of a culture is a 

matter of the "internal relations between meaning components" (Habermas, J., 1987). 

These internal relations are those of logic, rationality, and stylistic resemblance. A 

particular scientific discipline, for example, comprises a network of concepts, 

propositions, models, and laws that stand in meaningful and often logical relations to 

one another. Similarly, a language is a system of sounds or graphic marks that is 

connected to a system of meanings through grammatical and semantic rules. 

Social institutions are cultural phenomena, and the social structures are embedded into 

the institutional patterns. 
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1.8 Conclusion 

The interaction between man and the environment happens in two directions; firstly, the 

environment, especially the natural environment, influences man in building different 

images, and secondly, man affects the environment by shaping his understandings 

towards the environment, in such a way that they direct the modifications and 

developments, and then building his symbolic elements that express his thoughts. 

The man -environment relationship has developed over time by a process of 

accumulative knowledge that has been acquired from, or in other words, between 

culture and nature. This process has created an holistic relationship between man as an 

active participant and his surroundings. Thus, design and planning activities will 

become the embodiment of the culture. 

There is a complexity to the physical experience of space, related to one's interwoven 

layers of experience. This physical realm is related to one's location in space. Secondly, 

there is a form of body language which draws on the psychological impulses related to 

one's mental states, corresponding to the structures that surround us, depending on one's 

bodily sensations. Always, one thinks of being inside or outside and the experience 

stands somewhere in between these two extremes. 

From the point of view of the holistic nature of the mutual interaction between man and 

the environment, that fulfils the aims and objectives of the study in this stage, and as an 

outcome of this chapter, the development of the environmental entities happens by 

having a true idea and perception of the surrounding world by existing within the 

environment. The true perception will lead to building a supportive schema about the 

environment. The development of this schema will enable the users, by their subjectivity, 

to develop the environment through cognitive development. 

The next chapter will discuss the relationship between man and the environment by 

shedding light on the ideas, concepts, and theories in architecture in order to create 

guidance for drawing the holistic approach in to a systematic procedure. 
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Chapter Two 

Theories in Architecture 

2.1 Introduction: 

Buildings as products of architecture have been built by people on different scales and 

levels and are so important because they have been used for many decades or centuries 

and some of them will become a type or model for establishing new criteria or standards 

for the next generations (Bentley, I., 1999). 

The author will undertake a basic review of some ideas that have contributed to his 

developing a new understanding which have then led to his adopting the holistic method 

that provides the ability to interpret and analyse architectural entities and discover the 

embedded forces that generate and mould social structure. 

First of all, one should clarify the definition of the term "theory" in order to identify 

precisely the main procedure of this study. 

2.2 The etymology of the word "theory" 

The word theory is of Greek origin, the verb theoreein means to be a speculator, and 

the product of this speculative activity, is theoremata, which means speculations. In 

modern science, the word theory stands for the deepest level of understanding of 

phenomena (Hillier, B., 1996, p.68). The English meaning is, a conception or mental 

scheme of something to be done, or of the method of doing it, and a systematic 

statement of rules or principles to be followed (Johnson, P., 1994). 
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2.3 What are theories? 

This chapter will demonstrate the developments of the various definitions from a 

hypothesis to theories: 

2.3.1 Hypothesis 

Hypotheses are theories that are currently untested or in the process of being tested. An 

hypothesis, according to the American Heritage Science Dictionary, is defined as "a 

statement that explains or makes generalisations about a set of facts or principles, 

usually forming a basis for possible experiments to confirm its viability ". However, if a 

"theory" is based only on very weak or preliminary evidence, then a phenomena 

understudy might be described appropriately by a "hypothesis" (Oleszkiewicz, J., 2005). 

2.3.2 Laws 

A well tested theory and when it is generally accepted by a scientific community is 

called a scientific "law." The American Heritage Scientific dictionary defines a 

scientific law as "a statement that describes invariable relationships among phenomena 

under a specified set of conditions" (Oleszkiewicz, J., 2005). The keyword in this 

definition is "describes ". A scientific law is a brief description of phenomena observed 

so far. A law is noticeably missing descriptive content. That is, a law only specifies 

observed phenomena, it does not attempt to explain observed phenomena which is 

typically rely on more general theories and hypotheses built on top of laws. For example, 

the law of gravity describes the behaviour of things in relation to gravity, independent 

of gravity itself and how it operates, which should be studied by the theory of gravity. A 

scientific law is confirmed by empirical evidence (Oleszkiewicz, J., 2005). 

2.3.3 Theories 

The common term "theory" is a word that has multiple meanings. Webster's American 

Dictionary defines "theory" as having three possible definitions: 

a) A set of propositions describing the operation and causes of natural phenomena. 

b) A proposed but unverified explanation. 
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c) The principles of an art, as distinguished from its practice. 

The American Heritage Science Dictionary defines a "theory" as "A set of statements or 

principles devised to explain a group of facts of phenomena" (Oleszkiewicz, J., 2005). 

A theory is a set of propositions that describes something. A theory as a proposition 

may be unsupported by evidence, well supported by evidence, or somewhere in between. 

a) A theory becomes accepted as if it is able to make more correct predictions. 

b) A simpler theory, and more mathematically elegant, tends to be accepted over 

other theories which are complex. 

c) A theory is more likely to be accepted if it connects to a wide range of 

phenomena. 

For Rob Krier, a theory is the understanding of the use and meaning of objects, their 

idiosyncraciesl, characteristics and effects. 

Theories are propositions about hypothetical processes which might be responsible for 

the regularities one might notice in phenomena. They are necessarily of an abstract 

nature and are purely conceptual entities. And, of course, one cannot verify a theory 

only the phenomena that are consistent with it and how the phenomena are workable in 

the real world, according to this theory. All this is because theories are speculative 

(Johnson, P., 1994). 

2.3.4 Established theory: 

A well -established theory is the theory that is strongly confirmed by a large amount of 

evidence in the relevant field. Scientists typically refer to it as "The Theory of X ", 

where "X" is the phenomena under study (Oleszkiewicz, J., 2005). 

2.3.5 Creating theories: 

Any proposition that attempts to explain something is a theory by definition, however, 

this explanation is likely to be true. The philosophical tool of "induction ", particularly 

A) A structural or behavioural characteristic peculiar to an individual or group. B) A physiological or 
temperamental peculiarity (http: // dictionary.reference.com /search ?r =2 &q = idiosyncrasies). 
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"inductive generalisation" can help to produce theories. This method involves taking 

samples of phenomena and generalising from the samples collected. The result is a 

theory. 

To be taken seriously, minimally, a theory must: 

a) Be logically consistent (e.g. does not contradict itself). 

b) Fit the available evidence concerning the phenomena to be explained. 

c) Make precise predictions about what future evidence is expected if the theory 

is true ( Oleszkiewicz, J., 2005). 

2.3.6 Measuring theories: 

Some theories are described as "good" theories while others are "bad" theories. This 

classification is not according to the correctness or incorrectness of theories, but 

according to the availability of alternatives and their viability. 

Good theories are likely to be true, but how does one measure "likely "? Scientists have 

proposed measures of good theories as per the following: 

a) Explanation: the theory provides an adequate explanation of observed 

phenomena. 

b) Testability: the theory is compatible with new data. 

c) Generality: the theory explains the maximum amount possible. 

d) Simplicity: the theory does not contain unnecessary elements. 

e) Entrenchment: the theory is compatible and cooperates with other established 

theories. 

f) Theories are measured by their ability to explain existing evidence, predict 

future evidence, and cooperate with other established theories. Good theories 

will also predict a wide range of phenomena and be as simple as possible 

(Oleszkiewicz, J., 2005). 
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2.4 Types of theories 

According to several of the definitions of the term "theory" and its characteristics, as are 

mentioned above, theories can be classified according to their disciplines. This study 

identifies three types of theories: the scientific theory, the psychological theory and 

architectural theories, which are explained extensively in order to shed light on the role 

of these theories in producing the holistic approach which is the main aim of this study. 

2.4.1 Scientific theories 

In science, a theory is an explanation or model that covers a substantial group of 

occurrences in nature and has been confirmed by a substantial number of experiments 

and observations. A theory is more general and better verified than a hypothesis (e.g. 

Big Bang theory, evolution, and relativity). It is a set of statements or principles devised 

to explain a group of facts or phenomena, especially one that has been repeatedly tested 

or is widely accepted and which can be used to make predictions about natural 

phenomena (Answers.com, 2005). 

Scientific theories are a fundamental component of science. In this sense, science is 

defined as "an attempt to understand the physical world, primarily through law, that is, 

through unbroken natural regularity." (Montagu, p. 328, cited in http: / /home.earthlink. 

net /- dayvdanls /whatsscience.html). There is another definition of science which was 

agreed upon by 72 Nobel laureates: 

"Science is devoted to formulating and testing naturalistic explanations for natural 

phenomena. It is a process for systematically collecting and recording data about the 

physical world, then categorizing and studying the collected data in an effort to infer the 

principles of nature that best explain the observed phenomena." 

(http://home.earthlink.net/-dayvdanls/whatsscience.html). 

A scientific theory is a logically self -consistent model or framework that describes the 

behaviour of natural phenomena which have originated from observable facts or 

supported by them. 
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Theories are formulated, developed, and evaluated, according to the scientific method 

which is defined as an orderly technique of investigation that is supposed to account for 

scientific progress. The method consists of the following steps: 

a) Careful observations of nature. 

b) Deduction of natural laws. 

c) Formation of hypotheses- generalisations of those laws to previously 

unobserved phenomena. 

d) Experimental or observational testing of the validity of the predictions thus 

made (Answers.com, 2005). 

In physics, a theory is a mathematical framework derived from a small set of basic 

principles, and it produces experimental predictions for certain physical systems. 

Stephan Hawking: "...any physical theory is always provisional, in the sense that it is 

only a hypothesis; you can never prove it. No matter how many times the results of 

experiments agree with some theory, you can never be sure that the next time the result 

will not contradict the theory. On the other hand, you can disprove a theory by finding 

even a single observation that disagrees with the predictions of the theory." (What is a 

Scientific Theory? 2005). 

2.4.2 Theories in psychology 

Psychology is commonly defined as the science of behaviour and mental processes. 

Although its name derives from the Greek word "psyche ", which means "soul" or 

"mind ", psychology does not scientifically study the soul. 

Psychology differs from sociology, anthropology, economics, and political science, in 

part, because it involves studying the behaviour of individuals (alone or in groups) 

rather than the behaviour of the groups or aggregates themselves (Wikipedia, 2005). 

A psychological theory is a set of propositions depending on explanation and /or cause 

that relates to psychological subjects, and the truth, for at least one of them (called the 

hypothesis), is to be established (Sutcliffe, J. P., 2005). 
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Perception, cognition, building schemata and affordances are types of psychological 

theories because they depend on people's behaviour and their relationship with the 

environment. 

2.4.2.1 Schemata: 

The schemata have been used to refer to: 

a) A person's visual perception on the one hand, and 

b) A person's different sense of modalities on the other hand. 

Schemata should be only visual as Vernon argued, "We have auditory images, smell 

images ... also tactile imagery and taste images" (Vernon, D., 1969). 

An individual always stores all the cues of the outer environment to be represented 

internally and he /she recalls them as responses to determining his/her behaviour. 

For Neisser, "a schema is that portion of the entire perceptual cycle which is internal to 

the perceiver, modifiable by experience, and somehow specific to what is being 

perceived ". So for Neisser, perception involves both the environment and the nervous 

system, therefore, building the image is how an individual perceives an object or an 

event, so: "...one would expect to find differences in the accuracy, scope and detail of 

the information that people anticipate" (Neisser, U., 1976). 

A person can recognise objects by making their own images. Sometimes one does not 

have a "proper" image. So the "proper" schema is what one gets when evoking an 

image that happens at the time of recall. Schemata take a long period to operate when 

someone recalls his /her old information and experience, while an image may take place 

at the moment. Neisser also argued that schemata are the result of higher work of the 

cognitive process. They are social phenomena that emerge through the practice and 

institution of the culture in which a person grows up. 

Images, however, do not represent such characteristics or situations. If there is new 

information, experiences or knowledge, the schema may become altered, reviewed or 

modified. A process of checking and modifying does take place, hence, schema is a 
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process of representation of what people shape, reconstruct and how people organise 

their environment into a meaningful personal pattern. 

"The process of building up the matrix of memory is far from being constant, and the 

basic schemata of memory are enriched by detail" (Smith, P.F., 1974). 

Exploring the environment and making such coding for its information builds the 

schemata. Also schemata are modified by any new perception, although schemata are 

resistance to change. 

The organisation of the environmental elements means to categorise them into order, 

"The way man categorises the environment...and what elements he puts in them...It 

also includes the relation of the categories to one another and their overall organisation" 

(Whyte, A., 1977). 

So schema is the whole world experience. As Neisser said it "means that the world we 

have lived are not so different after all and that the initial schema equipped each person 

to notice some of the same things" (Neisser, U., 1976). 

Neisser, in his discussion of schemata and images, argued that images are derivations of 

perception although perceiving is not imaging, his suggestion is that images are the 

anticipatory phases of the cognitive activity which man has detached from the cognitive 

process for certain purposes (Neisser, U., 1976). 

People begin to identify and create their cognitive order in the environment. And this 

"assumes that people store the environmental information in simplified form and in 

relation to other information they already have" (Kaplan, S., 1973). 

The schemata are the medium by which the past affects the future, so because of 

happenings on schemata over time, they will affect man's perceptions then his 

anticipations, to form the future relationship towards the environment. "The schema, 

therefore, plays on ongoing activity which relates a person to his environment" (Neisser, 

U., 1976). 
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2.4.2.2 Perception: 

Perception is an intermediate link between the responses that have been evoked by 

external stimulation (sensation) and the higher -level of thought processes (cognition). 

For Eysenck, perception is a processing activity of which the individual is consciously 

aware (Eysenck, E., 1984). 

Perception has also been defined as information processing, in which sense data are 

used to form internal representations (cognitive schemata or maps) of the outer world, 

which then assist in directing behaviour (Bloomer, 1979). 

Perception is, in psychological terms, an intermediate step between the primitive 

sensation and a higher level of processing, in accordance with a simple to complex 

hierarchy of sensation, perception, and cognition (Bloomer, 1976). 

Response to Intermediate Complex & 
external step higher -level 
stimulation in processing 

Sensation Perception Cognition 1 

....****0.41+1 AF, 41.1 

One has an awareness of the meaningful information that this sensation represents in 

our consciousness. 

2.4.2.3 Cognition: 

Cognition means processing information that was gathered by mind, organised, 

transformed, into correlative ideas. 

Neisser asserts that one has to process the information that is gathered in the mind. So 

perception is gathering information, while cognition is how to process it into correlative 

ideas. From this point, cognition involves intelligence and problem solving that is 

related to understanding, reasoning, judging ...etc. Cognition is the activity of knowing, 

organisation, and the use of knowledge (Neisser, U., 1976). 
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Cognition means "memory, mental images, comprehension, moral sentiments, aesthetic 

appreciation, suggestibility and judgment of visual space" (Shouksmith, G. 1970). So 

cognition helps to add meaning to the perceived physical fabric. 

2.4.2.4 Affordances and environmental perception: 

One of the theories in visual perception has been put forward by J. J. Gibson. It 

identifies how individuals engage with the world. Its central idea is that of affordances 

which help individuals and their environment to be one holistic unit. 

A holistic perception of the environment will take into account all the forces that 

influence this interaction, the apparent and embodiment forces, which may be internal, 

in the organism and external, within the environment. From different literature, the 

author discovered the approach of ecological perception that stands basically as the 

main phenomenon in the process of representing this interaction. 

Gibson, a psychologist / scientist, demonstrated an approach of defining this interaction 

and from an ecological point of view. He referred to the fact that the environment 

affords animals (living creatures and organisms) the possibility to be active actors in the 

environment. He coined a new term, which he called Affordances for his new theory. 

Others followed his steps, in term of understanding the interaction between man and the 

environment in a more holistic way and with further explanation of Gibson's thinking. 

In this view, the environment is recognised in entities and these entities are the milieu in 

which various human needs are fulfilled. It is of great significance that one should 

realise the way in which these entities demonstrate and afford things and properties or 

features (as affordances), in order to help people to be active actors, according to their 

abilities in the environment, and to facilitate their performance to fulfil their needs and 

expectations. 

2.4.2.5 The nature of affordances: 

Generally, perception depends on the mutual interaction between man and the 

environment. This interaction pushes humans to be involved in the process of evolution 

and to nurture the environment in order to fulfil their needs that emerge through this 
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process of interaction. These needs are not arbitrary and they differ, according to the 

differences between humans in perceiving the environment. Needs could be categorised, 

according to their significance, into a hierarchical classification (as in Maslow's 

hierarchical pyramid of needs). 

First of all, the author will move through a chronological review of the development of 

affordances starting from its evolution by its founder James Gibson, and then describing 

the main concepts of affordances through its nature and their development. 

2.4.2.6 Gibson's Theory of Affordances 

Gibson was a psychologist who is primarily known for his researches in perception, 

which were started in the late 1920s. Gibson presents enough information based on 

systematic observations and experiments to show that organisms perceive directly in the 

environment and they act according to this momentary perception (Averill, F. and 

Bernad, D.M., 2002, p.385). This understanding led him to what he termed later as 

affordances. 

In discussing the term affordances, Gibson uses the term complementarity to describe 

the interaction or mutuality between the organism and the environment explicit in the 

concept. He states, "I mean by it something that refers to both the environment and the 

animal in a way that no existing term does. It implies the complementarity of the animal 

and the environment" (Gibson, J. J., 1979, p.127). Accordingly, affordances are 

basically an environment- organism interaction. An affordance which is given by the 

environment should be perceived by the organism, or it is not an affordance. This 

construct presents a conceptual problem in the traditional language about an affordance, 

is it specifically an objective aspect of the environment? Or a subjective experience of 

the organism? Gibson thought of the concept as cutting across the traditional subjective - 

objective dichotomy. He states "...an affordance is neither an objective property, nor a 

subjective property; or it is both if you like" Affordances as a noun is not yet found in 

the dictionary. Gibson used it to refer to both the environment and the animal and it 

implies the complementarity of them (Ibid.). 

According to Gibson, the right level of describing perception is ecology, not physics or 

geometry, as adopted in the conventional theory of perception. Surfaces and edges are 
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the subjects of ecological geometry, while planes and lines are the subjects of abstract 

geometry. For example, a surface is substantial, textured, and generally opaque; a plane 

is not. A surface can be perceived; a plane can only be visualised. The physics of 

photons and the biochemistry of photoreceptor can be used to explain how light is 

emitted and propagated and how receptors are stimulated, but not how the world is 

perceived. According to Gibson's ecological optics, the right way to describe perception 

is as the direct pickup of invariant properties in the optic array. 

According to Gibson (1977, 1979), the environment serves as the surfaces that separate 

substances from the medium in which animals live. At the same time it affords animals 

terrain, shelter, water, fire, objects, tools, animals, human displays, etc. He proposed a 

radical hypothesis: the composition and layout of the surfaces in the environment 

constitute what they afford. Gibson's affordance has the following properties: 

1. Affordances provided by the environment are what it offers, what it provides, 

what it furnishes, and what it invites. The environment includes the medium, the 

substances, the surfaces and their layouts, the objects, places and hiding places, 

other persons and animals, and so on. Gibson always cares for affordances in 

terms of usability, and what could the actual capabilities of elements afford in 

order to act immediately on picking up these affordances. So, "The affordance 

exists relative to the action capabilities of particular actors" (McGrenere and Ho, 

2000). 

2. The values and meanings of things in the environment can be directly perceived. 

Values and meanings are external to the perceiver, and there is no relation from 

Gibson's point of view to the internal associations. 

3. Affordances are relative to animals. They can only be measured in ecology, but 

not in physics. For example, if there are four physical properties of a surface 

horizontal, flat, extended, and rigid, then these properties are unique for the 

specific animal and they are not just abstract physical properties (Gibson, J. J., 

1979). 

4. An affordance is an invariant. "An affordance does not change as the needs and 

goals of the actor change" (McGrenere and Ho, 2000). 

5. Affordances are holistic. What we perceive when we look at objects are their 

affordances, not their dimensions and properties. 
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"The affordance of anything is a specific combination of the properties of its substance 

and its surface taken with reference to an animal" (Gibson, as cited by Allard, 2002). 

In this way, affordances are defined as cutting across the subjective /objective barrier. 

"They are objective in that their existence does not depend on value, meaning, or 

interpretation. Yet they are subjective in that an actor is needed as a frame of reference. 

By cutting across the subjective /objective barrier, Gibson's affordances introduce the 

idea of the actor -environment mutuality; the actor and the environment make an 

inseparable pair. 

Gibson focussed his work on direct perception, a form of perception that does not 

require mediation or internal processing by an actor. Direct perception depends on the 

actor's "picking up" the information that specifies the affordance and may depend on 

the actor's experiences and culture. In Gibson's opinion, the existence of the affordance 

is independent of the actor's experiences and culture. In this way, learning can be seen 

as a process of discriminating patterns in the world, rather than one of supplementing 

sensory information with past experience" (McGrenere and Ho, 2000). 

Individual Optics \ Environment to 
be perceived 

Information 4 l Affordance 

Direct P n 
Action 

Figure 2 -1: Direct perception is the act of picking up information to guide action 

(Source: This diagram is a simplification of Gibson's view of direct perception. 
Gibson, J.J. , 1979) 

There are two properties of Gibson's affordances, firstly, affordances are binary; they 

either exist or they do not exist. For example, stairs afford an action, depending on their 

riser height. A stair will only afford climbing to a person if the riser height affords them 

being able to raise themselves up in any manner (McGrenere and Ho, 2000). 

A second property is that affordances are linked. Gibson implies that affordances can be 

nested when an action possibility is composed of one or more action possibilities. 
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McGrenere and Ho (2000) give the example of an apple. An apple affords eating. And 

the action to eat the apple affords the person to bite, chew and swallow. These actions 

are all linked together, stemming from the original affordance of an apple and eating 

(Ibid.). 

Affordances, from Gibson's point of view, depend on the optics in observing the objects 

in the environment, while the holistic point of view is that the environment affords 

affordances by recognising the objects by their other characteristics like smell and 

sound. The actual properties of the objects could be felt by all the organism's senses. 

2.4.2.7 The development of affordances' theory: 

The initial understanding of Gibson's affordances led other researchers to take part in 

the developmental procedures of the concepts of affordances. The main issue in this 

development is the significant role of cognitive aspects and properties, like memories 

and associations in environmental perception and then the impact and influence of 

learning as a feedback process. 

One of the main researchers who valued the findings of Gibson and who tried to 

interpret the perceptual aspects is Donald Norman. 

1. Donald Norman: 

Donald A. Norman, a professor of computer science, psychology and cognitive science 

is considered to be a key writer on affordances. In his book The Psychology of Everyday 

Things, Norman examined things from a cognitive -psychological perspective. His 

concerns about cognition, psychology, and information processing in human minds and 

memories, besides his writing about the relation between man and everyday things and 

devices, are distilled from his thoughts that experience and personal knowledge about 

associations are highly significant and they do play an effective role in perceiving 

affordances. Donald Norman appropriated the concept of affordances from James J. 

Gibson for the design of common objects of everyday use and both implicitly and 

explicitly, he adjusted the meaning given by Gibson (McGrenere and Ho, 2000). 

35 



Part One: Theoretical Approach Chapter Two: Theories in Architecture 

The main issue of this understanding is the ability and difficulty of picking up the 

affordances, an issue which was neglected by Gibson as he referred to the selection or 

emphasised that affordances could only happen if this element was picked up directly 

and if it had the ability to operate on action capabilities in the environment. So Gibson 

pointed to affordances in terms of either yes or not only, but not in a range within 

personal ability. Norman's affordances then differ from Gibson's affordances. Norman 

talks of both perceived and actual properties and implies that a perceived property may 

or may not be an actual property, but regardless, it is an affordance (McGrenere and Ho, 

2000). 

Affordances are a characteristic of an object which makes it obvious how that object 

will be used (Norman, D., 1988). 

Norman's definition of affordances is: 

"The notion of affordance and the insights it provides originated with J.J. Gibson, a 

psychologist interested in how people see the world. I believe that affordances result 

from the mental interpretation of things, based on our past knowledge and experience 

applied to our perception of the things about us. My view is somewhat in conflict with 

the views of many Gibsonian psychologists, but this internal debate within modern 

psychology is of little relevance here" (Norman, D., 1988, p. 219). 

It is important to clarify Norman's position that affordances are perceived properties. 

He states that affordances "provide strong clues to the operations of things ", and that 

they "suggest the range of possibilities ". Norman in his recent writings stresses the 

importance of perceived affordances (Norman, D., 1992, 1993, 1998) and differentiates 

them from real affordances: 

"It's very important to distinguish real from perceived affordances. Design is about both, 

but the perceived affordances are what determine usability. I didn't make this point 

sufficiently clear in my book and I have spent much time trying to clarify the now 

widespread misuse of the term" (Norman, D., 1998 p. 123). 

When used in this sense, the term affordance refers to the perceived and actual 

properties of the thing, primarily those fundamental properties that determine just how 
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the thing could possibly be used. A chair affords ( "is for ") support, and, therefore, 

affords sitting. A chair can also be carried" (Ibid.). 

The following is an affordance example from Norman, 1988: 

"You are approaching a door through which you eventually want to pass. The door and 

the manner, in which it is secured to the wall, permit opening by pushing it from its 

"closed" position. We say that the door affords (or allows, or is for) opening by pushing. 

On approaching that door you observe a flat plate fixed to it at waist height on the "non - 

hinge" side, and possibly some sticky finger marks on its otherwise polished surface. 

You deduce that the door is meant to be pushed open: you therefore push on the plate, 

whereupon the door opens and you pass through. Here, there is a perceived affordance, 

triggered by the sight of the plate and the finger marks that is identical with the actual 

affordance. Note that the affordance we discuss is neither the door nor the plate: it is a 

property of the door (the door affords opening by pushing)" (Norman, D., 1998). 

Norman point out that the term affordance refers to the perceived properties of a thing. 

For instance, a door handle should signal whether the door has to be pushed or pulled. 

He also explained four universal design principles from the deficiencies of badly 

designed objects based on a psychological seven -stage model of action. 

Visibility: the user can tell the state of a device and possible actions by looking at it; 

A good conceptual model: the designer provides a coherent and consistent system 

image; 

Good mappings: it is easy to determine the relationships between actions and results; 

and 

Feedback: the user receives continuous feedback about the state of the system. 

Norman showed why good design is so hard to achieve and consequently, provided 

advice on how to design properly. A designer often has better technical skills than a 

user. Features which were added on to designs are useless as long as they are unusable, 

therefore, the design process needs to focus on the user, on his skills, on his intentions, 

on his environment (Ibid.). Figure 2 -2 shows these four principles. 
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Figure 2 -2: Four principles for the design as mentioned by Norman 1988 (Source: The 
author depends on Norman's ideas, 2005) 

The author will discuss the relation of these principles and the design after the 

contribution to affordances made by Gaver. 

2. William W. Gaver: Affordances: 

Gaver depends on Gibson's idea about the environment as being composed of nested 

objects and he describes the nesting of information that specifies affordances but he 

never specifically uses the term nested affordances (McGrenere and Ho, 2000). 

Gaver talked about the door as an example of nested affordances. He used the term 

design as the information that specifies the affordance. He defined nested affordances as 

"affordances that are grouped in space ". The affordance of pulling a door handle is 
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nested within the affordance of opening the door. Gaver recognises the importance of 

distinguishing two aspects of design: "Distinguishing affordances and the available 

information about them from their actual perception allows us to consider affordances 

as properties that can be designed and analysed in their own terms ". Gaver identified 

apparent affordances: "In general, when the apparent affordances of an artefact match 

its intended use, the artefact is easy to operate. When apparent affordances suggest 

different actions than those for which the object is designed, errors are common and 

signs are necessary" (Gaver, W.W. 1991, p.80). 

This type of understanding goes with Norman's term of perceived affordances. Gaver 

put a framework in which affordances are separated from perceptual information as in 

(Figure 2 -4). In this framework, Gaver's perceptible affordance is different from his 

apparent affordance or Norman's perceived affordance. 

Perceptible affordance and hidden affordance make sense but false affordance is 

problematic. It is not the affordance that is false; it is the information that is false. 

Gaver put his final definition of affordance thus: 

"The concept of affordances points to a rather special configuration of properties. It 

implies that the physical attributes of the thing to be acted upon are compatible with 

those of the actor, that information about those attributes is available in a form 

compatible with a perceptual system, and (implicitly) that these attributes and the action 

they make possible are relevant to a culture and a perceiver" (Ibid.). 

Gaver extends his notion of affordance to explicitly include exploration, and he 

introduces the concept of sequential affordances. A sequential affordance refers to 

situations in which action on a perceptible affordance leads to information indicating 

new affordances (McGrenere and Ho, 2000). 
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Figure 2 -3: Separating affordances from the perceptual 
information that specifies affordances (Source: Gaver, W.W., 
1991, pp.79 -84) 

The evolution of the design in relation to affordances starts by perceiving the actual and 

perceptual qualities and properties of the objects that the environment affords to 

individuals (Norman, D., 1988). If the perceived or apparent affordances are perceptible 

affordances and not false affordances (Gaver, W.W., 1991), then their properties will be 

seen as advantageous qualities of objects which are recognised by the individuals who 

will try to act and experience these qualities in a process therefore, to develop them in 

some of their designs as established as a new idea. In this case, the process ends at this 

moment in an object, firstly mental then physical as an artefact or a model which is used 

by many individuals (e.g. designers). The adoption and adaptation of this model will 

commence another process to reproduce other qualities and rules that identify many 

models after intellectual discussions to identify the design principles which are 

abstracted into a single generic type, as the second process ends again in this type. 

This type becomes an assumption that is deeply embedded in the knowledge system or 

in other words, in the mainstream of cultural development (Bentley, I., 1999, pp.59 -60). 

2.4.2.8 Origins of affordances: 

In this part, the author tried to shed light on some of the ideas that discussed the main 

term of affordances, however, the difference among researchers about affordances 

meant that some of them could be identified as another type of definition. There will be 

a duality of affordances that are related to the environment, firstly, and secondly, other 

types of properties which are related to humans or organisms. 
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2.4.2.9 Affordances and effectivities: 

Turvey 1992 said that ecological psychology is tied more closely to physics than to 

evolutionary biology. 

Chapter Two: Theories in Architecture 

Turvey thought that affordances are dispositional properties of the environment. 

Dispositional properties are tendencies to manifest some other property in certain 

circumstances. 

Dispositions depend upon possible actualising circumstances, for example, nothing is 

soluble if there are no solvents. 

For Turvey, affordances must be complemented by properties of animals. An object can 

be edible only if there are animals that can eat and digest it, so properties of the 

environment are not affordances if there are no complementary properties of animals. 

According to Turvey, affordances are animal- relative, and the affordances which are 

relative to the animal itself are the abilities or effectivities (Shaw, Turvey and Mace 

1982). 

Effectivities are properties of animals that allow them to make use of affordances, and 

they are dispositions. Effectivities and affordances are, thus, inseparable, according to 

Turvey (1992). 

For animals, affordances are also relative to body scale. 

Harry Heft (1989, 2001) followed Warren's (1984) classic study of stair -climbing 

affordances in quantifying affordances by the ratios between measures of body scale 

and measures of an environmental property. 

One could define affordances as: 

1. First, animal- relative properties of the environment. 

2. Second, they are the existence of dispositional properties of the environment that 

are complemented by some property of animals. 

3. Third, the relevant properties of animals are abilities (or effectivities) or body 

scale (Chemero, A., 2003). 
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2.4.2.10 Features and not affordances: 

Chapter Two: Theories in Architecture 

There is another development in analysing the actual understanding of perception 

according to whole conditions in which the act of perception happens; this whole 

condition is called situation. There are features that emerge in place within this 

situation which enable or demand some sort of action, according to the way a human 

perceives the environment but mainly related to his own perception and not according to 

environmental properties. 

According to what Strawson called feature -placing, wherein could be understood 

instead of the perception of objects with properties. The situation as a whole has certain 

features which support certain actions, so that perceiving affordances is placing features, 

therefore, features are not properties (Strawson, 1959, Smith, 1996). 

Affordances are features of whole situations. So perceiving the whole situation cannot 

always just perceive something about the environment, and be isolated from the animal. 

Stoffregen (Stoffregen, T., 2000) suggests that affordances must belong to animal - 

environment systems, not just the environment. 

From the above, affordances are relations. Affordances are part of the act of perception. 

The relationships between man and the environment, according to affordances, are 

constrained by subjective factors dependent on the behavioural attitudes of individuals, 

on one side, and on the other, on objective properties and characteristics of the objects. 

Theories of architecture are one of the representations of this relationship. 

2.4.3 Theories in architecture 

Several types of artefacts are produced over generations and the most influential artefact 

is the building, in terms of its size and the humans and functions that are included inside. 

Man brings his attention to a building in general because it affords him a shelter for 

living and work. In relation to this type of artefact, many ideas and concepts start to 

appear over time. These ideas and concepts developed continuously in different ways as 

themes, styles or attitudes to form theories in architecture. 
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Some of these architectural styles or attitudes tend to focus on one aspect in the design, 

while other architectural attitudes or theories are of a wider perspective and justification 

to deal with the many aspects that include man and his relationship with the 

environment. 

2.4.3.1 Sequence of ideas (architectural rules and styles) 

From the beginning, there has been an argument about the meaning of "Fine Art" and 

"Practical Art". Aristotle distinguished between two kinds of arts: fine art, "whose end 

is to serve only itself" and practical art, "that serves an end other than itself", so it 

serves quite another end. Aristotle said: "the virtue of a thing is related to its proper 

function ". 

During the third millennium BC. in Mesopotamia, the Sumerian cosmology referred to 

the idea that the heaven and earth (An -Ki) were united to form the universe until Enlil, 

the god of air separated them. Since then, they have had a passion to be reunited. The 

courtyard architecture was the Sumerian response regarding this unification. The 

Sumerians embedded their cosmic ideals in the organisation of the earthly dwellings 

they created and the ancient Middle East societies behaved in reaction to their spiritual 

and material environment as, Gordon Childe believed (Ujam, F., 2006). 

The Greek concept of telos proposed that there is a unique purposefulness inherent in all 

created things and that it is the flowering and fulfilment of its potential powers that is 

the moving force in nature and in all human enterprise. The other concept that is related 

to inbuilt purpose (telos) is the notion of necessity (anagke) which is the outer 

constraint imposed upon the fulfilment of all things. 

Marcus Vitruvius Pollio, is known as the author of the famous text on landscape 

architecture, architecture, engineering and town planning and his book, De architectura 

became the main reference on classical architecture throughout the Renaissance, 

Baroque and Neoclassical periods. This book consists almost entirely of the normative 

theory of design. His rules are usually based on practical points or reasoning; sometimes 

he references them to historical tradition. Furthermore, he did not give a method for 

combining these into a synthesis; he only presents a classification of all the 

requirements set for buildings. 
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"Because I saw that you [Caesar] have built and are now building extensively, I have 

drawn up definite rules to enable you to have personal knowledge of the quality both of 

existing buildings and of those which are yet to be constructed." (Vitruvius, Book I, 

Preface, trans. by Morgan.) 

Harmony is based on the proportions of whole numbers, the proportions of the human 

body. Vitruvius wanted to apply the same proportions to architecture as well. A building 

was beautiful if its appearance was pleasant in accordance with proportions that 

followed and the "symmetry" of measures. 

The Islamic culture tends towards the abstraction of nature, through transformation of 

the real world into ideas, ideals, images and symbols. Abstractions crystallised across 

various levels lead to the further maturation in abstraction embedded in buildings and 

artefacts that hold the ultimate status of holism and spirituality (Ujam, F., 2006). 

In the Middle Ages, a building was only defined by stating its size and the 

characteristics of the traditional style and that it should be made "according to the 

traditional model ". So as the Romanesque and the Gothic building style developed over 

the centuries, traditional knowledge was learned by doing, and it was probably not 

written down anywhere. 

Since the beginning of the 13th century, craftsmen in the building trade started forming 

guilds (German: Bauhütte). These guilds probably gathered a great deal of traditional 

information related to construction. This is an important step for looking forward to 

finding a system that includes the profession. 

In the Renaissance, Battista Alberti (1404 -72) wrote one of the greatest works on the 

theory of architecture: De re aediftcatoria (On Building). He developed a system of 

classical pilasters and architraves which he called `ornamentation' to modernise many 

of the medieval buildings. 

To Alberti, writing in the fifteenth century, architecture is "born of necessity and 

nurtured by use" it is a task of practical art to make out of the constraints of necessity, a 

vehicle for the fulfilment of desire. The vital idea of the Classical concept of form is to 

be perceived and identified significantly. Architecture gave rise to a monument, 
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bringing structure not only to the construction, but also to the behaviour and self - 
awareness of a society. 

The classical concept of truth (aletheia) is of an entity whose nature is secretive and it is, 

by definition, concealed beneath the surface of appearances as it comes clearly in the 

words of Heraclitus, "Nature loves to hide" (St John Wilson, C., 1995). So that 

architecture aims to discover the proper end that it should serve in particular contexts of 

desires and necessities. 

For a long time, a classical system of the "orders" became the most visible expression 

of architectural theory, in addition, it emphasised the composition of building masses 

and rooms and the concepts of proportion and harmony. The importance of 

measurement was proved by Philibert de l'Orme (ca. 1510 -1 570) by studying the 

measurements of the Pantheon. He argued that the Corinthian columns were 

dimensioned according to as many as three different proportions. He rejected, therefore, 

the doctrine of the absolute beauty of measures and explained that the measurements of 

a column depended on whether the column was large or small or whether it was placed 

high up or downward in the building (Salingaros, N.A., 2003). 

In addition to the importance of the order, proportion, and measurements of the building 

and its elements, Palladio referred to the idea that there is a utility from the design: "It 

seemed to me a thing worthy of a man, who ought not to be born for himself only, but 

also for the utility of others, to publish ... those rules which I have observed, and now 

observe, in building; ... that one may learn to lay aside the strange abuses, the barbarous 

inventions, the superfluous expense, and (what is of greater consequence) avoid the 

various and continual ruins that have been seen in many fabricks" (Palladio, preface, 

1570, trans. by Isaac Ware in 1738) (Ibid.). 

Proportion and measurements put the building in a systematic way of order and 

constrain the element within certain rules. This systematic order lets the building be 

aesthetically observed. In other words, proportion, measurements, and the order of 

forms are concerned with the aesthetic characteristics of a building. 
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Figure 2 -4: Classical system of the "orders" 
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By the eighteenth century, Kant defined "aesthetics" as "purposefulness without 

purpose ", it means that the fine arts in general serve only themselves. At the beginning, 

Kant considered architecture as one of the disciplines of the fine arts, but later he 

excluded it as purposefulness could not be applied to architecture: "for an architectural 

work it is the suitability of a product for a certain use that is the essential thing" (Ibid.). 

The idea that combined beauty and efficiency in the Greek mind into one term (to ¡colon) 

was starting to confront each other. However, the confrontation came between 

"architecture" and "building ", or in other words, between the concern for "beauty" as 

opposed to a concern for "mere use" (St John Wilson, C., 1995). 

Modernism as a new attitude in the twentieth century has been used to cover a wide 

range of movements (Impressionism, Post -Impressionism, Expressionism, Cubism, 

Futurism, Symbolism, Imagism, Vorticism, Dadaism, and Surrealism). Even some of 

these movements are in contradiction with each other (Kolocotroni, V., Goldman, J. & 

Taxidou, O., 1998). Modernism is a period which is impossible to define. The 

provisionality of modernism, its fragmentary nature and constant search for progress 

and new forms would seem to preclude any totalising definition (Leach, N., 1997). 

In June 1928, the representatives of different countries met together in the Gothic 

chapel of the castle of La Sarraz discussing and building what was later called the 

declaration or the Manifesto of La Sarraz. The association then formed was called the 

Congres Internationaux d'Architecture Moderne (CIAM). In spite of the diversity of 

views, the thinking was dominated by Le Corbusier. He raised six questions precisely 

limited to technology and not engaged Ikao i ''.' arc tectural aesthetics: 

a) Modem technology and its consequences. 

b) Standardisation. 

c) Economy. 

d) Urbanism. 

e) Education. 

f) Realisation: Architecture and the state. 

Three main results emerged from this congress: politically, in terms of res ping a 

reorganising the terminology of the evolutionary of opinic - :.. :phically, by 
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breaking down all the complex wholes into sub -problems of a more manageable size, 

eliminating contradictions, architecturally, by demonstrating the "five points of 

architecture" that were identified by Le Corbusier in 1926 as a clear language to appear 

for the new technological possibilities under the influence of steel and reinforced 

concrete (St John Wilson, C., 1995). 

(1) The pilotis, elevating the mass off the ground, (2) The roof garden, restoring, 

supposedly, the area of ground covered by the house (3) The free plan, achieved through 

the separation of the load- bearing columns from the walls subdividing the space, 

(4) The free facade, the corollary of the free plan in the vertical plane, and finally (5) 

The long horizontal sliding window ( http:// www. geocities .com /rrl7bb /LeCorbusier5. 

html). 

P, 

=-._ , 

J 

r/-jw 
6JNNL1 

Five points of architecture 

West elevation 

South elevation 

ri= 

Villa Savoye 

Diagram showing placement 
and orientation of roof 
gardens (Villa Savoye) 

Figure 2 -5: The "five points of architecture" that were defined by Le Corbusier (Source: St John 
Wilson, C., 1995) 

According to Adorno, the purposive and the purpose -free arts can never be absolutely 

separated. They are held in a dialectical relationship. Purpose -free arts often have a 

social function so functionalism in architecture as a modern style is concerned mainly 

with functions, it can never be pure functionalism. The term "Functionalism" relates to 

certain key notions; construction of rooms, use of materials and methods of production 

and organisation. Adolf Loos considered architecture to be excluded from art because it 
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serves purpose. Adorno referred to the fact that art is functioning "within itself' while 

on other use -object is functioning for "exterior purpose" (Leach, N., 1997). 

Modern architecture was searching for new solutions in response to the technological 

and engineering developments and to the availability of using new materials such as 

iron, steel, concrete and glass which drove the invention of new building techniques as a 

part of the industrial evolution. 

Modern architecture, according to its main principles that were established by CIAM, as 

a result of the Declaration of La Sarraz, seems in general to have put aside the historical 

style as a resource of architectural form, in favour of something simpler, without 

unnecessary details or ornamentation. Design within modernism depends on materials 

and functional requirements, in addition to the possibility of expressing structure, and 

the aesthetics that emerged from the characteristics of the mass production and 

mechanism of industry. Standardisation, using a module and a repetitive unit to produce 

the requirements of the increasing demands of the new life style, led to the spread of 

similar methods, techniques, and materials in different parts of the world. This thinking 

was represented by Philip Johnson and HR Hitchcock, who wrote in 1932 about "The 

International Style" which aimed to establish an architecture of international style 

without giving a lot of attention to the locality of place. The international style was 

based on a set of four rules: 

1. Volume "as opposed to mass and solidity ". 

2. "Regularity rather than symmetry." 

3. "Avoidance of applied decoration." 

4. "Symbolic expression by allusion to the past ...has ceased to be necessary" (St 

John Wilson, C., 1995). 

The main attitude of modern architecture appears clearly in the literature of the Bauhaus 

as Gropius's states: "Modern architecture is not a few branches of an old tree- it is a 

new growth coming right from the roots" (St John Wilson, C., 1995). 

Functionalist architects tried to respect not only the functional requirements of the 

consumers but also those of the construction industry, according to the relation between 

design and handcrafts in the tradition of Bauhaus. The economy of mass production and 

prefabrication could be achieved by producing many building components in permanent 
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factories, instead of being produced on the site, in unpredictable weather conditions. 

Therefore, buildings do not vary much from each other. 

Modern architecture, according to the recommendations of the declaration of La Sarraz, 

was not accepted as wholly representative of all architects. However, Alvar Alto wrote: 

"we cannot create new form where there is no new content" (Ibid.). 

For many architects who belong to many traditions, history had never been a subject to 

be dismissed. Association, reference and symbolic forms were always part of the 

discourse in their work. 

Häring referred to the fact that the form should arise from the performance or pattern of 

operations and each task requires its order of performance to be obtained. For Le 

Corbusier, light is the mechanism that delineates forms clearly as geometrical objects. 

For Häring (and Eileen Gray and Alvar Alto) "it is the subtle constantly changing 

medium that envelops and vivifies all our activities at all times and all times and 

seasons" (St John Wilson, C., 1995). 

It seems that the sensibility that had remained as a whole till the eighteenth century was 

split into two parts: the form (as architecture) and the function. This split became an 

invitation for more extreme simplifications like the definition of Hannes Meyer2 

"architecture = function * economics ". 

Hugo Häring was the secretary of a group of architects in Berlin called "Der Ring ". In 

his short essay Wege zur Form (Approaches to Form), Häring points out the conflict 

between functional and expressive requirements in building. Häring claims that 

functional requirements in serviceable structures such as houses, ships, fortifications, 

bridges or canals, were allowed to dominate, while monumental and religious buildings 

were determined more by the need for expression. Haring referred to the idea that: 

"We now attempt not to allow our attitudes towards function to conflict with our needs 

for expression, but to keep them side by side. We try to relate our ideas about 

Meyer, Hannes , 1889 -1954, Swiss architect. Meyer was a lecturer and studio master at the Bauhaus in 

Dessau. He succeeded Gropius as its director (1928 -30). Meyer is noted for his rejection of the concept of 
individual design in favour of designs produced by the collaboration of architects. He worked in Germany, 

Switzerland, Mexico, and the USSR. One of his best -known designs is the German Trades Union School 

at Bernau (1928 -30) (Factor monster (http: / /www.factmonster.com/ce6 /people /A0832968.html)). 

50 



Part One: Theoretical Approach Chapter Two: Theories in Architecture 

expression to life, creation, movement and nature; for in our creation of functional 

forms we follow the path of nature. In nature form is the result of the organisation of 

many individual entities in space, in order that life can unfold and action take place, a 

fulfilment of both part and whole, (whereas in the world of geometrical cultures form is 

derived from the laws of geometry). If we prefer to search for shapes rather than to 

impose them, to discover forms rather than to construct them, we are in harmony with 

nature and act with her rather than against her" (Häering, H., 1925). Häering also said 

that: "we must examine things and allow them to unfold their own forms ", while for Le 

Corbusier, the forms did not have to be discovered; they already existed in his head and 

were regulated, according to the Five Points of Architecture that he had set out in 1926. 

Furthermore, life was to be played out in accordance with the rules of "knowing and 

correct play of forms in light ". So for Le Corbusier, always the ultimate goal is 

"harmony" which is related mainly to geometry (St John Wilson, C., 1995). 

In general, the development that took place in the world from the forties until the 

seventies of the last century, relied extensively on fuel and forget somehow the 

fundamentals of preserving nature and the environment, but lately, the ecological 

imperative has again come to the importance responding 

environment on one side, and on the other, there is an economic constraint that 

determines the whole process of the industry. 

The relationship with the environment was found clearly in the indigenous architecture, 

where everything was under the influence and made use of the environmental potential 

and constraints. Man during his life got the experience of working physically with the 

environment and then by creating his spiritual life. Architects like Frank Lloyd Wright 

(1876 -1959) in his early works took care to build organic architecture that responded 

totally to the environment, so he developed the relationship with the environment to a 

more professional level. Hassan Fathy3 is concerned about organic architecture. In his 

book Architecture for the Poor, he tried to consolidate the vernacular knowledge in 

Fathy, Hassan worked to create an indigenous environment at a minimal cost and in so doing to improve 

the economy and the standard of living in rural areas. Fathy utilized ancient design methods and materials. 

He integrated knowledge of the rural Egyptian economic situation with a wide knowledge of ancient 

architectural and town design techniques. He trained local inhabitants to make their own materials and 

build their own buildings. Climatic conditions, public health considerations, and ancient craft skills also 

affected his design decisions (Archnet, Digital library, 2005). 
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villagers' minds to be reused in different types related to the original type that was 

repeated over time and generations (Archnet, Digital library, 2005). 

The new Gourna (Theatre, exterior 
fa ade . E t 

Fallingwater house (1934 -1937) in Pennsylvania 
Figure 2 -6: Organic architecture, Frank Lloyd Wright 
(Source: Hart, S., 2001). 

Plan 
Figure 2 -7: Vernacular architecture 
Hassan Fathy (Source: Archnet, 
Digital library, 2005). 

Ecological design takes into consideration the importance of building materials: stone, 

wood, earth and the process of recycling them. This strong attachment to natural 

materials could be the main problem that constrains many alternatives within this 

attitude. Other factors in relation to ecological architecture and which determine its 

appearance are the dominant sloping panels on the roofs which gather solar energy. 

Haring mentioned that there are needs for expression in addition to the functional 

requirements, and the functional forms should emerge from the path of nature in order 

to come with the expression of life and creation. According to Haring's idea, another 

significant aspect comes to the surface: it is the symbolism in architecture which could 

be emphasised by the physical features and their meanings. Sometimes proportions are 

related, in addition to the beauty, to the numeric symbolism which is hidden in them. 

Designers once more recode the message into the geometric form of the language of the 

town. 
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Postmodernism in architecture came as a reaction to the formalism of the International 

Style of modernism. Philip Johnson announced the birth of a new style, "Post - 

Modernism. The four rules for this style are as follows: 

1. "Mass" rather than volume. 

2. Bilateral symmetry rather than regularity. 

3. The return to decoration. 

4. Symbolic expression is to be pre- eminent (St John Wilson, C., 1995). 

These criteria are simply the reverse of the rules of the International Style. Robert 

Venturi, in opposition to simple "matchbox architecture ", analysed many esteemed 

historical architectural masterpieces for the sake of another understanding based on his 

idea of "less is a bore ", and the building should hold many meaningful symbols that 

create the final enjoyable, beautiful result. But at the result, architecture in 

postmodernism becomes an art which can be appreciated only by artists and educated 

critics, not by laymen. So it is not artistic, as a purposeful need that comes from within 

the whole relation of form and content, but it is artificial. 

The high -tech movement is an approach in architecture that developed through the 

Seventies, most notably by Richard Rogers and Norman Foster. By 1985, Rogers had 

declared: "I believe in the rich potential of modern industrialist society. Aesthetically 

one can do what one likes with technology for it is a tool, not an end in itself, but we 

ignore it at our peril ". Rogers said: "the aim of technology is to satisfy the needs of all 

levels of society. Technology cannot be an end in itself but must aim at solving long- 

term social and ecological problems" (Castle, H., 1999). 

For Häring, the origin of forms lies in response to the desire for certain forms of life. So 

the request is not only for what is required but for what is desired. The answer to the 

latter question is very difficult because to whom can one ask this question and the 

answer might be unpredictable. But it is the only way of getting a living response which 

can lead to an exploration of the "purpose" not "mere use" (St John Wilson, C., 1995). 

Louis Kahn's favourite phrase, "what a building wants to be ", comes as appropriate 

with the hidden purpose that requires patience to be discovered (St John Wilson, C., 

1995). 
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Giancarlo de Carlo was the first who put into practice "participation with the future 

inhabitants of the building" as required issue. One can notice the importance of 

changing over time (St John Wilson, C., 1995). 

2.4.3.2 Theories of architectural synthesis: 

Many theories of architecture aim to fulfil one certain type of goal or theme on which 

these theories are built. These thematic4 theories do not afford a comprehensive solution 

to the problem that consists of many conflicting and contrasting attitudes or goals. 

These different goals or attitudes could be in conflict with each other, and play as 

obstacles in the design process. 

Other types of theories aim to deal with different goals or attitudes and try to give a 

more comprehensive solution to the design problem by including a wider range of 

aspects. According to this understanding, researchers try to make bridges between 

different studies as a way of unifying some of the thematic theories of architecture. 

During the Middle Ages, most authors agreed that there was only one goal for all 

human activities that should be served: the religious salvation of man. The argument 

was that beauty is an attribute of God. The most notable researcher was Augustine (354 

- 430: De vera religione). He said that beauty consists of unity and order which emerge 

from complexity. Such an order might be, for example, rhythm, symmetry or simple 

proportions. 

Many architects felt that there were many parallel goals of building and arranging them 

in a system, for example, Alvar Aalto wrote in 1935 (published 1970, pp. 37 -38) "We 

shall have to analyse more characteristics of objects than we have done so far. All the 

different requirements that could possibly be made with respect to the quality of an 

object constitute in a sense a scale, perhaps resembling the spectrum. Social aspects fall 

in the red field of the spectrum, matters concerning construction in the orange one etc. 

up to the ultraviolet field that is invisible to the human eye; all the requirements which 

shun any rational definition may be hidden there, those that could be called individually 

4 
Theme: (a) a subject or topic of discourse or of artistic representation (b) a specific and distinctive quality, 

characteristic, or concern (Merriam -Webster Online cited in http://www.m-w.cornIcgi-binfdictionary? 

book = Dictionary&va =theme). 
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human mostly. ... Taking the psychological requirements into consideration, as soon as 

we can do it, will widen the rational approach and help us to prevent inhuman results." 

According to Alvar Alto's vision, one can notice that there is a wide range of parallel 

goals within a spectrum. Other thoughts tried to identify these goals or attitudes into 

different approaches, subjective depends on abstract factors like motivations and 

objective depends on the synthesis of design solutions like patterns. 

In terms of a subjective approach, Frederick Herzberg (1959) made a classification of 

the human factors of motivation in his book The Motivation to Work. These factors are 

classified into two groups: "dissatisfiers ", and "satisfiers ". These motivations are in 

work (Herzberg, F. et al, 1959). 

Herzberg's 
Motivators 
and Hygiene 
Factors 

'hygiene' (or 'maintenance') factors 

status security relationship with subordinates 

personal life relationship with peers salary 

work conditions relationship with supervisor 

company policy and administration supervision 

Hygiene factors are merely a launch pad - when damaged or undermined 
we have no platform, but in themselves they do not motivate. 

4 aten ehapnan 2003. bee rewnrr<6an wnw.busair.s13,01.4an. not to be sold, atm (hapmsn accepts no boot/. 

Figure 2 -8: Frederick Herzberg's motivational theory 

(Source: Herzberg, F. et al, 1959) 

Another example of this approach is Maslow's pyramid of needs. 

The other type of theories is that concerned with the objective (syntactic) approach in 

the design, for example, the idea of a Pattern Language, which was developed by 
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Christopher Alexander et al. (1977) as a design language with regard to practicality and 

to comfort. This language consists of 253 design instructions (patterns). Each single 

community has a pattern language of its own. On the other hand, many patterns are 

archetypal and patterns could be common to all human beings. 

Another example demonstrated by Yona Friedman in his book Toward a Scientific 

Architecture (1975 A), states that to assist self -design, the designer should prepare a 

repertoire that shows the users all the possible alternatives he has with all the warnings 

of their benefits, inconvenience and costs. It is a "collective design" method: "The 

future user encounters a repertoire of all the possible arrangements (solutions) that his 

way of life may require. This repertoire, which is necessarily limited, must be presented 

to him in a form he can understand. Thus, for each item in the repertoire there is a 

warning. It tells the future user -- again, in terms he will understand -- the advantages 

and disadvantages, in terms of use, of picking a particular item. (The warnings ... are not 

based on any particular value system, but on the intrinsic properties and the logic of the 

projected solution; it may happen that the same warning can represent an advantage to 

one user and an inconvenience to another...) ". Friedman added: "It is really not the 

architect or planner who has been eliminated from the process, but rather his old role. 

He has a place, a new role, in the new system: he constructs the repertoire" (Friedman, 

Y., 1975). This method requires collective meetings between the designers, builders and 

users. 

There is no complete objective synthesis of all the goals of building that would be 

acceptable to all people because of the difference between people in terms of their 

opinions and objectives. 

2.5 The idea of a system: 

In relational theory, Poyner and Alexander referred to the idea that people tend to fulfil 

their needs through their tendencies, but people should design their environments in a 

way that encourages them to satisfy their tendencies. Designers should take steps to 

resolve the conflicts that happen between these tendencies. 
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The environment cannot be judged in terms of one's goals, policies or values as 

Alexander said, but according to a moral attitude that points to the reasoning behind 

these goals in order to avoid arbitrariness. 

Alexander's relations are attempts to resolve the conflicts between the tendencies by 

means of clear, simple, and geometrical statements. But people do not adapt to the same 

environment in the same way but according to their own ways. So, through complexity, 

people will be able to choose and adapt instead of forcing them to accept standard 

patterns (Broadbent, G, 1969, p. 17). 

The real -world situation is an identifiable part of the interaction between the different 

systems which are represented by a diagram (Gordon Best, cited in Broadbent, G, 1969, 

p. 148). 

There are two points in design: 

1. The design process is the entire sequence of events which leads from the first 

inception of a project to its final completion. 

2. An individual "loop" within this, of briefing, analysis, synthesis and so on, is a 

decision sequence, which brings us into line with operational research, 

management and other fields (Broadbent, G., 1969, pp. 15 -16). 

Professor Markus has explained four categories in the design process: 

1. Identification: is about discovering the designer's objectives which are 

formulated in subsequent research on the basis of projected future needs. 

2. Relationships: are about the operation of different systems that form a building 

in accordance with human needs. These systems are: 

a. Building system: that is concerned with all the sub -systems, assemblies, 

and components of which a building is constructed. There are three main 

sub -systems: constructional, services, and contents (Markus, T. A., cited 

in Broadbent, G., 1969, p. 113). 

b. Environmental system which is described spatially and physically as 

generated by the building system and the activity of the occupants. The 

spatial sub -system refers to the dimension and geometrical properties of 

single spaces, and the configuration of overall layout. The physical sub- 
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system refers to the characteristics of the environment that can be 

perceived by the senses; visual, thermal, aural, tactile and olfactory 

characteristics. 

c. The activity system which generally relates to human behaviour which 

is affected by and affects the environment. 

d. Organisational system is concerned with the objectives that prompted 

individuals to build. 

3. Model building: is the representation of an abstract concept in more or less 

concrete form; symbol, mathematical relationships, schematic diagram, detailed 

design drawing, three- dimensional model or a network simulation system. For 

this, model building is the representation of a system in which the relationship of 

parts is fully understood. Models of design embodiments should be as concrete 

and detailed as resources allow. The modelling techniques must allow possible 

solutions to be constructed and explored. 

There are three classes of models which seem to have useful analogies for the 

building designer. 

a. Descriptive models: their function is to represent the descriptive 

relationships that are supposed to be seen in a situation. 

b. Predictive models: are the set of relationships that present predictable 

variables, according to other predictable variables. 

c. Decision models: represent the alternative solution that designers should 

predict (Markus, T. A., cited in Broadbent, G., 1969, p. 117). 

4. Optimisation: this category is to select the best design from different numbers 

of designs. The design, in this case, has the optimal set of design parameters. 

The cost benefit criteria may be the most useful criteria for optimisation. 

The cost of the systems relates to the whole system and its sub -systems. 

a. The building cost relates to design and construct. 

b. Environment costs relate to maintenance issues (energy, cleaning, repair 

and maintenance). 

c. Activity cost is concerned with salaries, wages, and non -productive time. 

d. Objectives' cost is about focusing on some priorities in the plan. 
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The cost and the relationship of the above factors leads to a good design which is 

achieved by the best allocation of resources by maximising cost -benefits (Ibid.). 

The usable form is the form that all the information must be meaningful and usable; 

otherwise, the facts that are available will not be fully used. If the form is wrong, the 

available information may not be used at all. The form is related to the goals, the nature 

of the facts and how they are obtained (Rapoport, A., cited in Broadbent, G, 1969, p. 

139). 

2.6 Significant notions from the different movements: 

One can observe, and one can make use of the various contributions of the architectural 

minds and ideas that have guided the history of architectural development, whether for 

better or worse. 

1. One can conclude from the distinction of Aristotle on practical art as it serves ends 

more than itself, the multiplicity of its concerns. In other words, there are many 

attitudes and goals that should be served. The result should emerge from building 

one concept or idea. 

2. The Sumerians referred to the idea that there is a relationship between the cosmic 

influences on one side and the earth and man on the other. This relationship presents 

the importance of the spiritual beliefs and the tangible environment. There is always 

the duality that tends to reunify. 

3. According to Feng shui, there is a relationship that links the Chinese man to the 

landscape mainly by the influence of the environmental features. In other words, the 

relationship between the surface environmental features and man's hidden feelings 

in relation to the environment. 

The "telos" of the Greeks, which expresses the unique purposefulness inherent in 

objects, according to the necessity "anagke" of their creation, means that the goal of the 

design should emerge from inside, which leads to a unity of the whole. 

4. Vitruvius referred to the harmony that was distilled from the proportional human 

body. Proportion and scale enable designers to put tangible relationships into a 

systematic way. 
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5. The Middle Ages is considered as period of stability within which there was a 

constancy of applying the same traditional model, which holds its significance 

because of the legitimacy of this model or type, vis -à -vis its high suitability to the 

culture and the way of life. This happens in indigenous cultures as people use the 

same type. The importance comes from the viable aspects that allow this type to be 

continued and transformed all this time. The negative point in most of these 

practices is the fixation on the physical appearance, whilst it could and /or should be 

changed although it emerged from the same hidden aspects. 

6. The Islamic culture focuses on abstraction and spiritual beliefs that builds into a 

coherent relationship between man and his beliefs on the one hand, and on the other, 

between man and the environment in a peaceful combination. 

7. In the fifteenth century, Alberti referred to a very important notion, relating 

necessity and nurturing to the use and the fulfilment of desire to get a vital form that 

related to the self -awareness of society. 

The classical concept of truth "aletheias" yields an important understanding of the 

hidden forces that shape the surface appearance of the object in nature. Order, as an 

obvious character of this period, helps designers to put elements and their groupings 

into regular composition. Order comes through proportional relations which reflect 

the hierarchical elements of the entity or structure. This hierarchy happens between 

the elements in the same group (e.g. the column) or between groups or subgroups 

and the whole structure (e.g. the Pantheon). 

The Greek term "to kalon" is the well -expressed definition of entity, which shows 

the efficiency and beauty as one whole of the entity. It means that efficiency, which 

includes using other complementary aspects and beauty, which conforms to the 

imperative form that makes perception as an enjoyable identification of significance, 

as Alberti referred to. 

8. The influence of modernism is huge and has stamped the past century as the century 

of modernism. Many movements that rejected the historical style, like functionalism, 

were driven by new technological achievements. From this trend, the most 

important aspect that one can take is the ability to concentrate on the dominant 

subject or purpose as the core of the design, without neglecting other aspects. The 

other thing is one can make use of the systematic approach of order and hierarchy, 
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which has an impact on the physical phenomena through using the module and the 

grid. 

Modernist architecture prepares the milieu to act in a systematic way that differs 

from the traditional perception of things in the environment (Salingaros, N.A., 2003). 

Sometimes, regularity of the functionalist trend shows part of the abstract 

appearance of the problem. 

9. Ecological architecture brings attention to the importance of responding to nature 

with its potentials and constraints. The significant point is that the entity could 

behave like an organism, which has the ability to interact with the surrounding 

environment as an open system. Through this relationship, it can preserve its 

equilibrium, but this entity needs to deal with other aspects that are related to the 

entity itself and not to emerge only from the continuous relationship with the 

environment. In other words, some norms and systems come from outside but in a 

manner of enriching the entire system of the entity and eliminating the wrong 

matching processes as they were described later by structuralism, as "ill- formed 

structures ". 

10. Other trends or movements of postmodernism and deconstruction are, in the sense 

of examining and testing ideas and concepts towards their extremes, those in which 

entities are overwhelmed by an unreasoned intensity of added elements, which do 

not emerge from within, on the contrary, they are inappropriate to the properties of 

the entity itself. 

11. Although the declaration of Rogers about the rationale of the high -tech trend, as 

using technology as a tool to serve different goals, the majority of the buildings 

related to this trend are to house new and public activities, which are related to 

administrative and functional systems more than social activities, like airports and 

big halls. The significance of high -tech comes from the conformity between the 

different systems that inhabit one regular structure. The other vital point is that the 

reference point is to the system not to the individuals. In other words, as will come 

later in structuralism, the reference is to the process and relations, not to the 

elements which are changeable in a way that does not effect the whole structure. 

12. The other ideas and theories of the syntactic nature aim to achieve more than one 

goal. Some of these ideas are of general and theoretical criteria, like Maslow's 
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theory of hierarchical needs, or other theories of building entities, like Alexander's 

pattern language. The main issue is that both attitudes (theoretical and physical), 

might fall into the trap of seeing the problem from a synchronic perspective, without 

taking into account the continuous process of changing and transforming over time. 

The study will shed light on the importance of structuralism as a method that shares 

most of the significant notions from the various styles and movements in architecture. 

2.7 Structuralism as a method for better understanding 

Structuralism in relation to architecture emerged in the atmosphere of the CIAM5 

movement after the Second World War. It prompted a new method of thinking with 

regard to the inadequacies of Functionalist theories (Luchinger, A., 1981). 

By "the people of Otterlo" Le Corbusier at the end of the 1950s described 

approximately 40 participants at the architectural meeting in Otterlo in 1959, at which 

the name CIAM was officially abandoned as no longer being representative of their 

future work. The participants included Louis Kahn, Kenzo Tange and TEAM TEN6 with 

Georges Candilis, Shadrach Woods, Alison and Peter Smithson, Jacob Bakema and 

Aldo van Eyck. The Otterlo meeting can perhaps be regarded as the beginning of 

Structuralism in relation to architecture. 

Before the end of CIAM, a re- organisation committee called for the alteration of the 

name Congres International D'architecture Moderne (CLAM) To Groupe De Recherches 

5 
CIAM FUNCTIONALISM 

At the International Congresses of Modern Architecture the basic principles of C1AM Functionalism were evolved 
and finally published. These congresses were held in Europe between 1928 and 1956: La Sarrar 1928, Frankfurt 1929, 

Brussels 1930, Athens 1933, Paris 1937, Bridgwater 1947, Bergamo 1949, Hoddesdon 1951, Aix -en Provenee 1953, 

and Dubrovnik 1956. Brief summary of CIAM activities in: 

S. Giedion, Space, Time and Architecture, Cambridge Mass. USA, 1967. According to Giedion, the Otterlo congress 

of 1959 is no longer counted as belonging to C1AM. The Structuralists share this view. They regard the Otterlo 

congress as the beginning of a new movement (Luchinger, A., 1981). 

6 
TEAM TEN, TEAM FOR THE TENTH 

Architectural group within CIAM, which was responsible for preparing the 10th CIAM congress in Dubrovnik in 

1956: Bakema, Candilis, Outman, Howell, van Eyck. Vblcker, A. +P. Smithson and Woods. This group was later 

expanded: s. Team 10 Primer. After the dissolution of CIAM in Otterlo, 1959, TEAM TEN organised further 

architectural congresses in the 60s and 70s: s. Team 10 Primer. Since only a limited number of the leading inter 

national architects were represented at these meetings they have a lesser signifi canee than earlier C1AM congresses 

(Luchinger, A., 1981). 
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Des Interrelations Sociales Et Plastiques (Working group for the investigation of 

interrelationships between social and built structures). The two main streams of 

architectural theory, from 1920 to 1960, and from 1960 to today, are thus summarised in 

two ways. The first case is the development of a new architectural language which stood 

together with the famous "Space -Time Concept" of the functional city, with its linkages 

of greenery. The second case investigates the relation between social and built structures, 

from which, a new concept of urban planning and a new understanding of form are 

resulted (Luchinger, A., 1981). 

The new movement took quite important changes concerned to the basic conception of 

urban planning. Aldo van Eyck is recorded as saying in Otterlo: "I think it is disquieting, 

historically that modern urbanism should have been created in the only avant -garde 

movement that has proved to be irrelevant. In this sense, one should note that, like Le 

Corbusier one can distinguish between three urban models: 

a. Urban city. 

b. Garden city. 

c. Park -like city (CLAM) ". 

As a hypothetical starting point the park -like city was taking into account greenery and 

the well -known four fold functional division: residential, work, leisure and traffic. 

According to the mechanised society at that time, it was seen as the appropriate solution. 

This idea of greenery inside the city was new in urban planning (Luchinger, A., 1981, 

p.27). 
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Figure 2 -9: Urban model for the park -like city by Le Corbusier 
(Source: Luchinger, A., 1981) 

After thirty years of believing in the formula "light, space, greenery, with the four fold 

division of functions ", and after the park -like city became a dogma at the end of the 

fifties, finally it was rejected because of lacking in social content. The American writer, 

Jane Jacobs had written in her well -known book "The Death and Life of Great 

American Cities" that the connection between social and built structures had been lost 

(Luchinger, A., 1981, p.27). 

During the Sixties and with the beginnings of Structuralism, the strongest outpouring of 

utopian projects came from Japan. After the Second World War and around 1960, a 

generation of young Japanese architects were waiting to enter with their own 

independent stream of ideas. These architects called themselves Metabolists 7. 

(Metabolism is equal to a change of state or transformation), and to their numbers 

belonged Kiyonori Kikutake, Kisho Kurokawa and Fumihiko Maki. Before long, Kenzo 

Tange and Arata Isozaki were also working with the Metabolists. The important 

Metabolism ( "metabolismos "), the Greek word for "change ", or "overthrow ", Metabolism usually 
consists of sequences of enzymatic steps (Enzymes are essential to sustain life because most chemical 
reactions in biological cells would occur too slowly, or would lead to different products, without 
enzymes.).The total metabolism consists of all biochemical processes of an organism. The cell 

metabolism includes all chemical processes in a cell. Without metabolism one would not be able to 

survive (Wikipedia, 2005). 
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elements of their utopian projects were growth, change, flexibility, interchangeability of 

architectural elements and grouped forms or clusters. 

The most spectacular of the utopian projects of the 1960s was Kenzo Tange's Tokyo 

Bay Plan (1960) (Heuvel, W.J.v., 1992). Tange presented an extendible linear structure 

project divided up into smaller structural units. The project reflects his new conception 

of urban planning that was called Structur(al)ism. Then he followed this project by 

others, more influenced by the Structuralist movement (Luchinger, A., 1981). 

Figure 2 -10: Kenzo Tange's Tokyo Bay Plan (1960) (Source: Heuvel, W.J.v., 1992) 

In 1958, an English project, Smithsons' city plan for Berlin, demonstrates an influence 

on "cluster" architecture, as it is called. Other researchers, "architectural 

anthropologists ", who began studying archaic cultures in "primitive" cultures were Aldo 

van Eyck and Herman Haan and later, Jacob Bakema and Herman Hertzberger, who 

wanted to reach into the future by a certain orientation towards the past and to discover 

the archetypal elements of man, and through a translation of these experiences, into 

modern architecture (Luchinger, A., 1981). 

From 1957 onwards, the Structuralists placed their new international activities under the 

Structuralist heading, "Working group for the investigation of relationships between 

social and built structures" (Ibid.). 

Functionalism belonged to an atomistic way of thought that regarded the parts first and 

the whole afterwards (analytic, deductive). Structuralism, on the other hand, attempted 
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to understand reality as a whole, in which part and whole were seen simultaneously 

(intuitive) (Luchinger, A., 1981, p.43). 

According to these two expressions and the term "change ", the pure geometrical 

building was criticized. Time is a formative factor: Willem van Bodegraven expressed 

the following striking thought in 1952: 

"We are faced with the necessity of evolving structures and forms which can develop in 

time; which can remain a unity and maintain the coherence of the components at all 

stages of their growth. The absence of this must lead to self -destruction" (Luchinger, A., 

1981, p.43). 

This statement concerns primary structures and the importance of "time as formative 

factor" has to do first and foremost with changes within primary structures. Growth 

and coherence brought certain regularity in their train, in which the grid began to play a 

prominent role. The grid is the most striking feature of Structuralism, together with the 

configuration of formal units. The grid could be compared with rhythm, the ordering 

measure in music (Luchinger, A., 1981, p.43). 

Change within primary structures can be of two different kinds: change of function in a 

structure, and change through the occupants, as an expression of their own identity. 

Both kinds of change are connected with Structuralist polyvalent form and are dealt 

with under "Structuralist Form" and "Identity" (Luchinger, A., 1981, p.43). 

2.8 Structuralist thinking in architecture and urban planning 

The Futurist Manifesto of 1914 has had an influence on modern architecture which was 

based on the advent of the machine, and the belief in science and technology and the use 

of geometry, mechanics and the sensibility of numbers. This manifesto referred to the 

idea of inventing and rebuilding the Futurist city: "it must be like an immense, 

tumultuous, lively, noble work site, dynamic in all its parts; and the Futurist house must 

be like an enormous machine" (Luchinger, A., 1981, p.20). 

The attention of the ClAM meeting in Aix -en- Provence in 1953 was attracted to the 

architecture of ancient cultures. A working group that had been concerned with design 

in the environment of the home wrote: "Primitive" architecture, which has been brought 

closer to us in a sense, has become a symbol of the pattern of life reflected within it. 
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This way of life that has deep roots in the original state of human and cosmic nature 

(Rapport CIAM, 1953, Seite 226, cited in Luchinger, A.1981). 

In 1956, at the ClAM Congress in Dubrovnik, at which TEAM TEN played a major role, 

projects were studied according to terms such as clusters, mobility, growth and change, 

urbanism and habitat. One conclusion that Van Eyck drew and that was important for 

Structuralism was: "There is a tendency to change from small cellular units of cluster 

which are used additively, to the formation of a major structural element, increasing the 

scale in order to make it more comprehensible" (Luchinger, A.1981, p.35 -36). 

"Modern architecture has been harping continually on what is different in our time to 

such an extent even that it has lost touch with what is not different, with what is always 

essentially the same. The time has come to gather the old into the new; to rediscover the 

archaic principles of human nature. Man is always and everywhere essentially the same. 

He has the same mental equipment. We can meet "ourselves" everywhere- in all places 

and ages- doing the same things in a different way, feeling the same differently, reacting 

differently to the same" (Luchinger, A., 1981, p.20). 

At the Otterlo congress in 1959, Aldo van Eyck's who was one of the first architects to 

speak from the theoretical world of Structuralism, concentrated on human existence in 

which the new consciousness was based on the assumption that man was and had been, 

in all places and at all times, the same being, and that his spirit remained unchanged 

(Luchinger, A., 1981). 

Aldo van Eyck expressed in 1959 in Otterlo the development of modern architecture 

and its relationship to those basic human experiences that were inherited. He explained 

that the present mind should be aware of the gathering experience as he called the 

interiorisation of time or time rendered transparent. 
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Figure 2 -11: Burgerweeshuis in Amsterdam, by Aldo van Eyck, 1955 (Source: Heuvel, 

W.J.v., 1992) 

Herman Hertzberger made use of the language model that was derived from linguistics. 

Parallel to the concept of Langue Et Parole (language and speech), he developed his 

own ideas on the topical subject of co- determination in housing: parole 8 of the 

occupants. In his design theory, he used the term Musée Imaginaire (a collection of 

pictures existing in the memory), from the Dutch Forum Group, which may be seen as 

an unconscious, collective field of knowledge, within which the architect finds forms, 

which he can, in turn, use in his role of designer: parole of the architect (Ibid.). 

According to Hertzberger, "Structuralist Form" is linking the buildings of social pseudo - 

groups to be more conducive to a crystallisation of social groupings. 

Architecture or urban planning work depends on the personal interpretation of the 

designer or "form- giver" of two collective fields of knowledge, a material and an 

immaterial field. On the one hand, it is an interpretation of the archetypal behaviour of 

man in society; on the other, it is the interpretation of an infinite Musée Imaginaire; i.e. 

the sum of built experience of human existence (Luchinger, A., 1981). 

The designer can make such a justification by creating a good counter form to 

accommodate the archetypal behaviour of the social community (Ibid.). 

s 
(a) Language viewed as a specific individual usage: PERFORMANCE (b) a linguistic act - compare 

LANGUE - parole (adjective), (Merriam -Webster Online cited in (http://www.m- w.com /cgi- 
bin/ dictionary ?book= Dictionary&va = theme). For de Saussure, language (langue) is a collective system within 

which the individual speaks (parole) (Luchinger, A., 1981). 
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Figure 2 -12: Head offices Centraal Beheer, Apeldoorn, by Herman Hertzberger, 1967- 

70 (Source: Heuvel, W.J.v., 1992) 

Aldo van Eyck also said that the past, present and future must be active in the mind's 

interior as a continuum. If they are not, the artefacts we make will be without temporal 

depth or associative perspective. Incompatible concepts of space and circumstantial or 

incidental solutions, found during past ages in different corners of the world, should be 

understood in account to get the global gathering experience upon which the essential 

human meaning was shared. Man, after all, has been accommodating himself physically 

in this world for thousands of years. His natural genius has neither increased nor 

decreased during that time. One should know the past in order to be aware of what 

"exists" in the present - what has travelled into it: the projection of the past into the 

future via the created present. Each culture constitutes a very special case, and this is a 

69 



Part One: Theoretical Approach Chapter Two: Theories in Architecture 

wonderful thing in a different way for each different case. And the fact is, each case is a 

special case and can only be understood in its own terms (Luchinger, A., 1981). 

Aldo van Eyck through the Space -Time Conception the Sense -of -Place Conception, as 

it could perhaps be called: 

WHATEVER SPACE AND TIME MEAN, PLACE AND OCCASION MEAN MORE. 

For space, in the image of man, is place; and time, in the image of man, is occasion. 

Space has no room: time not a moment for man. He is excluded. In order to "include" 

him, he must be gathered into the meaning space and time. For half a century architects 

have been providing OUTSIDE for man, even inside. But that is not their job at all: 

their job is to provide INSIDE for man even outside- Make of each place, a bunch of 

places of each house and each city. Make a configuration of places at each stage of 

multiplication, i.e. provide the right kind of places for each configurative stage and 

urban environment will again become livable. Architecture (sic urbanism) implies the 

creation of INTERIOR both outside and inside (Luchinger, A.1981, p.27). 

The difference between the verdant park -like city and the urban city was already 

perceptible in ClAM, when in 1951 the term "core" (in the sense of urban centre), was 

discussed in Hoddesdon. On this occasion, Ortega y Gasset referred to anticipating the 

Sense -of -Place Conception, and it is related to an archetype of place for human habitat, 

that is valid for city and village for over thousands of years, up to the advent of modern 

urban planning (Luchinger, A.1981, p.28). 

The endless space that the field and the finite space of a public square or civic space, 

together form a twin phenomenon, in Van Eyck's sense, that is complete in the example 

cited by Ortega y Gasset. In contrast to this, the park -like verdant city lacks the 

component of finite space (Luchinger, A.1981, p.28). 

Louis Kahn recognized that a feeling for place had been lost in modern architecture. For 

him, the term "city" began where public open space and street existed as locations 

(places) of encounter. Encounter was for him the being and origin of the city. 

In a lecture to students that Louis Kahn delivered in 1969 in Zurich, he spoke about the 

idea of place and he referred, through the mentioning of the Agora, that architectural 
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students should create an architectural interpretation of such places (Luchinger, A., 1981, 

p.28). 

As a basic form of environment fit for human habitation, Aldo van Eyck cited in 1959: 

"true interiors of the community, such that every person knows WHO he is and WHERE 

he is; such that the sheltered mind (Gemüt) can warm up again houses, streets and 

places" (Luchinger, A., 1981, p.36). 

In Steps towards a Configurative Discipline, Aldo van Eyck said: A city should embrace 

a hierarchy of superimposed configurative systems multilaterally conceived, (a 

quantitative not a qualitative hierarchy). 

All systems should be familiarized one with the other in such a way that their combined 

impact and interaction can be appreciated as a single complex system - polyphonal, 

multirhythmic, kaleidoscopic and yet perpetually and everywhere comprehensible. 

The large structures (infrastructures) must not only be comprehensible in their own right, 

they must above all - this is the crucial point - assist the overall comprehensibility of 

the minutely configurated intimate fabric which constitutes the immediate counterform 

of each and every citizen's everyday life. They must not only be able to absorb 

reasonable mutations within themselves but also permit them within the intimate 

smaller fabric they serve. 

It is a question of multiplying dwellings in such a way that each multiplicative stage 

acquires identity through the significance of the configuration at that stage (Luchinger, 

A., 1981, p.39). 

H+ H++HH ++H, Hli. 
Ñ î9°iP.ï1Wi Hl * + Fl H +4111. HH 

MI HH+ti "AO 14 HH 
. .++ MNfHH H 

MH HH HHH 

Figure 2 -13: Aldo van Eyck, Lima Peru 1969 -71 (Source: Luchinger, A., 1981) 

The subject of identifying devices was introduced by the Smithsons at the 1956 ClAM 

Congress in Dubrovnik. At all levels of community, identifying devices are necessary, 

but at the city scale, the community cannot be made comprehensible without something 
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particular to city. The name of "image" was mentioned by Kevin Lynch in 1960 in his 

book The Image of the City. Van Eyck also mentioned that the identifying devices are 

new or historical artefacts as a palace, a church, a great wall or they can be natural like 

rivers, valleys, a seafront, and so on. 

Time will invent new significant identifying devices. Identifying devices provide points 

of reference in too regular a configuration at urban level. Different architectural 

standpoints that are as strong in image- making as pure Structuralist forms, would also 

be qualified to contribute to the construction of urban landmarks or symbols (Luchinger, 

A., 1981, p.39). 

Herman Hertzberger referred to the fact that the process of evaluation is to find out 

Musée Imaginaire of images, wherein the process of change of signification is displayed 

as an effort of human imagination, always striving to break through the established 

order, so as to find more appropriate solutions for his situation. 

The various significations of everything past are very important, like geological layers 

lying one on top of another and they form the undercoat on which the new layer will 

place a new signification, which will slightly make a change for the whole thing. This is 

a transformation process. 

From an analytical point of view, the Dutch architects focused on the synchronic form 

of the projects by applying systematic networks and a grid system in order to have a 

patterned layout through which all the processes of expansions and connections could 

occur as a possibility for transformation. 

Architecture should make a revision for itself; it can only be meaningful today if it is 

making a demonstrable contribution towards the improvement of living conditions and 

circumstances. Form must improve conditions, or help people, inciting them to make 

their own improvements (Ibid.). 

In the articulation or structuring of a building volume, one of the fundamental principles 

of Structuralism, we are concerned with two things: 

1. The articulation of the building block into smaller units that are humanly 

comprehensible, (anti -block movement) and, 
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2. The articulation of the urban building fabric. 

The second aspect contains the argument against amorphousness, the "housing gruel ", 

as Van Eyck called it. The attitude is that one could set buildings more or less anywhere 

in the green spaces of the park -like city. In contrast to the elements "light, space and 

greenery" which concentrate on the built volumes with a sense of place, in relation to 

humane and social factors, such as a "hierarchy of associations ", "sense of community ", 

co- determination, etc. that in their nature exert a great influence on design (Luchinger, 

A., 1981, p.43). 

Structuralism is also based on the expectation of finding articulated buildings within the 

overall urban structure. The element of order can be found in Structuralist architecture 

in the grid (Luchinger, A., 1981, p.36). The phenomenon of "Stadtgestalt" or urban 

form assumes a great significance in this context. The grid -iron plan keeps a city from 

becoming an amorphous mass and at the same time, it allows an integration of urban 

functions. In addition, change is possible without destroying the basic structure. Many 

cities' structures are GRID -IRON PLANS, the ancient city of Miletus, or modern cities 

as in New York (Luchinger, A., 1981, p.43). 

Figure 2 -14: Miletus 494 AD. 

(Source: Luchinger, A., 1981) 

2.9 Conclusion 
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Figure 2 -15: Manhattan 1811 

(Source: Luchinger, A., 1981) 

This chapter demonstrates what is meant by theories through its three different types; 

scientific theories, psychological theories, and architectural theories, concentrating in 

more detail on the latter type as the main subject in this chapter. 
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The meaning of the word "theory" developed from the Greek origin of the term, to be a 

speculator and the product of speculative activity, untill the English meaning which is a 

conception or mental scheme of something to be done or the method of doing and the 

systematic statement of rules or principles to be followed (Johnson, P., 1994). 

A theory which starts as a "hypothesis" should be tested. After testing and being 

generally accepted, a theory may become a scientific "law ", which is defined as "a 

statement that describes invariable relationships among phenomena under a specified 

set of conditions" (Oleszkiewicz, J., 2005). 

A well -established theory is strongly confirmed by a large amount of evidence in the 

relevant field (Ibid.). 

Theories are created in order to explain something which is likely to be experienced as 

observed phenomena. Some of theories are described as "good" or "bad" theories, 

according to the availability of their alternatives and their viability, simplicity, 

enrichment, and predictions (Ibid.). 

There are three types of theories: 

First, a scientific theory is considered as a fundamental component of science. It is a 

model that covers a substantial group of occurrences in nature and has been confirmed 

by a substantial number of experiments and observations. 

Scientific theory attempts to confirm the scientific laws of science which are derived 

from understanding the physical world through unbroken natural regularity. Hence, 

scientific theories are theories that generate action processes and procedures in order to 

make use of life's capabilities and potential. These theories differ and range from well - 

established theories that are concerned with the tested and measured facts as in physics, 

mathematics, and chemistry, to less proofed theories, like the Big Bang and natural 

selection theories. Other types of theories are concerned with human behaviour and 

mental perception like psychological theories which are different in character and 

attitude and less deterministic in their results or consequences than the well -established 

theories. 
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Psychological theories are descriptive and depend on understanding the relationship 

between man and the outer world. Perception, cognition, building schemata and 

affordances are types of psychological theories. 

For example, affordances represent the way in which humans and animals perceive the 

environment and build their own schema. This process will act as a motivation for the 

development of the knowledge structure. J. J. Gibson identifies how individuals engage 

with the world through affordances which helps individuals and their environment to be 

one holistic unit. 

A holistic perception of the environment will take into consideration the motivated 

forces that influence this interaction, the apparent and hidden forces, which could be 

internal, in the organism and external, within the environment. Gibson referred to the 

idea of ecological perception that stands as the main phenomenon in the process of 

representing this interaction. According to the continuous process of interaction between 

man and the environment, affordances are holistic, linked, nested and either apparent or 

hidden, in other words, actual or perceivable. The relationship between man and the 

environment is considered by subjective factors dependent on human perception and 

behaviour on one side, and on objective factors related to the properties of the objects in 

the environment. Architecture and other designed artefacts are products of this 

relationship. 

Theories of architecture attempt mainly to generate the rules by which many styles and 

movements have emerged over time, for example, in traditional settlements, where the 

traditional type of building is still repeated for a long time and over generations. The 

rules that govern this type are held by the people as underlying forces that control their 

intentions to build this physical and tangible form. Designers and architects were 

concerned, for a long time, to establish rules and regulations that controlled the process 

of design. These rules and regulations differ, according to the variations between the 

different styles and attitudes. Some of these attitudes deal with one aspect, while others 

are of a wider perspective, including many environmental aspects. 

Initially, the author will summarise the development of architectural thinking by 

shedding light on the important stages in the development of architectural styles. This 

summary gives an idea of the developmental process in design that has led to 
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establishing an holistic thinking in terms of describing the holistic relationship with the 

environment. 

Architectural theories began as an argument about making a distinction between two 

types of arts: Fine Art and Practical Art as Aristotle referred to it. Architectural theories 

emerged from the different intentions, which ranged from simple to complicated 

concepts. The Sumerians in ancient Mesopotamia tried to express the unification and 

the relationship between the earth and the universe by the courtyard architecture (Ujam, 

F., 2006). The inbuilt purpose (telos) that is inherited in all created things and the notion 

of necessity (anagke), are the main aspects in the Greek concept of design. 

Marcus Vitruvius Pollio referred to the importance of harmony of proportion that was 

distilled from the proportions of the human body as basic rules to be applied in 

buildings and to create a beautiful appearance. Hence, the main difference between 

good and bad architecture is related to physical proportions. Palladio added that there is 

a utility from the design. On the other hand, Islamic culture tends towards the 

abstraction of nature by transforming the real world into ideas, ideals, and symbols. This 

abstraction is embedded in buildings in terms of holism and spirituality. 

For Battista Alberti, in the Renaissance, architecture is "born of necessity and nurtured 

by use ". It is a task of practical art to make out of the constraints of necessity, a vehicle 

for the fulfilment of desire. Still the classical system of "orders" is the visible content of 

architectural theory. 

In the eighteenth century, Kant defined "aesthetics" without any relation to purpose. So 

the idea that combined beauty and efficiency in the Greek mind into one term (to kalon), 

was starting to subdivide into two directions which confronted each other in terms of 

"architecture" and "building" or "beauty" and "mere use ". 

These movements developed with this type of understanding, according to the new 

nature of problems that were influenced by technology and the age of the machine, the 

increasing number of people and their demands, in addition to the economic factors that 

influenced all these vast developments. 
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The most significant attitude that stamped the twentieth century is "modernism" under 

which many movements are included (Kolocotroni, V., Goldman, J. & Taxidou, O., 

1998). Modernism, under the concept of studying the problems more clearly, tends to 

simplify the complicated subjects by subdividing them to their elementary and initial 

subjects. Therefore, many movements emerged to shed light on one aspect of the 

problem and designers adopted different points of view towards the same problem. 

Hence, the provisional and fragmented nature removes modernism from any totalising 

definition (Leach, N., 1997). Generally, these styles put aside the historical style as a 

resource of architectural form. 

Modern architecture by searching for new solutions, responds to the technological and 

engineering developments and the viability of using new inventions and new materials. 

The twentieth century was dominated by technological and economic developments. 

Architecture responded to these influences as well. The strong effect of the new 

developments is apparent in the six points that Le Corbusier raised through the 

association of CIAM that emerged from the Manifesto of La Sarraz. They are: modern 

technology and its consequences, standardisation, economy, urbanism, education, and 

realisation: architecture and the state. The main subjects are in reshaping and 

reorganising the terminology of opinions and politically and philosophically, by 

breaking down all the complicated problems into sub -problems to a more manageable 

and understandable size. Hence, Le Corbusier's five points of architecture are good 

representation of this new thinking. 

Materials and functional requirements are the main issues that design depends on in 

referring to modernism, while aesthetics emerge from the characteristics of mass 

production, and standardisation by using the repetitive module. As a result of this 

thinking, "The International Style" was established as a new style by Philip Johnson and 

HR Hitchcock in 1932. 

Gropius referred to the idea of functionalism in Bauhaus literature that "Modern 

architecture is not a few branches of an old tree- it is a new growth coming right from 

the roots" (St John Wilson, C., 1995). 
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For some architects like Hugo Haring, Eileen Gray, and Alvar Alto, history with all its 

associations, reference and symbolic forms had never been a subject to be dismissed. 

For Haring, there is a dominance of functional requirements in serviceable structures 

while in monumental and spiritual buildings the dominance is on the expressive 

requirements. On the other hand, the ecological imperative was generated because of 

the rapid growth and the importance of responding to the environment in terms of 

maintaining the natural resources by sustainable planning. So the two most significant 

subjects that are related to architecture, in addition to function, are symbolism that is 

hidden in the beauty and meaning of things, and the response to the environment. The 

awareness of the importance of meaning, symbolism, and history push Philip Johnson 

again to announce the birth of the "Post- modernism Style" as a reaction to the 

formalisation of the International Style. In many cases, the projects that emerged under 

the title of Post -modernism are overloaded by imposing meaning and symbolism, not by 

"what a building wants to be" as Louis Kahn stated. 

Some theories of architecture try to be more comprehensive by including a wide range 

of aspects in order to fulfil different attitudes and goals. The solutions of these attitudes 

might be objective as physical solutions, like Alexander's patterns, or subjective 

solutions related to personal aspects, like Maslow's pyramid of needs. 

From the aforementioned review, it seems that it is possible and more significant to deal 

with many parallel goals in design and to arrange them in a workable system. All the 

requirements, as Alvar Alto mentioned, should be arranged according to their quality 

and importance on a scale resembling the spectrum, starting with the social aspects that 

fall in the red field, to the rational aspects that maybe in hidden in the ultraviolet field. 

From 1920s, two ways of thinking appeared; one is the development of a new 

architectural language in terms of a "Space -Time Concept" that is concerned with the 

functional city and greenery, and the second, is dealing with the importance of the 

relationship between social and built structures (Luchinger, A., 1981). Within this 

discussion of the significant aspects of the various architectural attitudes, theories 

developed from CIAM moved on progress, in terms of analysing the problem as a 

whole instead of its fragmented aspects. Structuralism, in relation to architecture, 

emerged in the atmosphere of the CIAM movement after the Second World War. In 
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structuralism, there are two essential subjects: the first is how to understand the reality 

as a whole, and the second is how structures develop over time. 

Aldo van Eyck, who is one of the first architects to speak theoretically on structuralism, 

concentrated on human existence and the unchangeable spirit that remained the same in 

all places and times. He referred to the idea that the human mind should be aware of the 

accumulating experience as he called the interiorisation of time, or time rendered 

transparent, so that the artefacts one makes will be of temporal depth or an associative 

perspective. He said that "whatever space and time mean, place an association mean 

more ". 

In design theory, Herman Hertzberger used the idea of Musée Imaginaire (a collection 

of pictures in the memory) which may be seen as collective field of knowledge from 

which architects can find their forms. The process of the change of signification is 

displayed according to human imagination and it tries to find more suitable solutions for 

every situation. This is a process of transformation. 

For Hertzberger, in an isolated building block, only social pseudo -groups can develop 

the building form because the building structure reflects the crystallisation of social 

groupings. Eventually, there are the hidden forces of the social groupings that affect the 

tangible and physical appearance of the building form. In this case, the form will 

become a "Structuralist Form" (Luchinger, A., 1981). 

From the general review of the various ideas and theories in architecture, it seems clear 

that the process of design should include different aspects in more comprehensive and 

holistic ways. This understanding is not looking to an atomistic way of thinking that 

views the parts first, rather, part and whole are seen simultaneously (intuitive). 

A comprehensive approach enables architects and planners to have a general vision in 

their main perspective and a much deeper approach in the instance of minor problems 

and details. 

Structuralism provides a way of understanding design that takes into consideration the 

structure as a whole. This whole has its viable activity and dynamic social structure as 

underlying forces that give the structure its validity and it has a real relationship with 
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the form. Structuralism, as this identification shows, is a way of helping designers and 

other people to contribute positively in the design process. 

The structuralist theme encourages people to enrich their life with meaning that emerge 

from the different aspects. This enrichment will increase the complexity of the 

architectural phenomena which lead eventually to the improvement of their well being 

and quality of life. 

Any design method should be adaptive and combine the structualist method with the 

formal method, in order to avoid creating alien environments. Traditional architecture 

has its own formal language, which has evolved from many different influences of 

culture and tradition. It depends on different factors of locality, like building materials. 

Structure encodes aspects of human interaction with the environment as they emerge 

from traditional architecture and urbanism. Hence, any form should not be imposed on 

the urban fabric without taking into consideration its adaptation to the complex 

processes of human life and the psychological needs of human well being for comfort 

and coherence. 

The significance of this process is in achieving well being and quality of life by 

fulfilling human needs within the environmental entities. To accomplish this goal, 

environmental entities should be expressed honestly. In the case of architecture and 

urbanism, this can be achieved by architectural designs that allow and facilitate action 

and usability. In any artefact or entity, the form should express its content in terms of 

affording environmental affordances that lead to a clear perception and to building a 

schema. There is a genuine relation between what can be achieved by the authentic 

manifestation of the necessity and the purposefulness behind the design. In other words, 

by the activities related to the cultural values of the society, and the form or appearance 

that emerges as a reflection of these activities. The appearance then could be 

emphasised as apparent affordances which might change temporarily, according to the 

change in these activities. So the relationship between the form and content is a 

dynamic situation. 
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So the research has led to creating a statement which is; 

The environment consists of entities that offer affordances. These entities are 

responsible for fulfilling people's needs. Architecture and urbanism are the 

embodiment of cognitive meanings and symbolism which are embedded in 

environmental entities and they are in dynamic change within a hierarchical 

order, in other words, they are systems for transformation. Accordingly, one 

can relate architectural theory to structuralism. 

These entities that offer affordances depend on understanding the specific relationship 

between the underlying forces or hidden structure and the apparent form or surface 

structure of these environmental entities. 

In order to enlighten this relationship, the author will use Structuralism as a tool for 

better understanding to identify the structure as a whole, the relationship between the 

surface structure and deep structure, and the relationship between the institutional 

structure (norms) and relational structure (systems) and the embodiment structure in 

building the social structure (through which individuals can express their attitudes and 

tendencies as subjective actors in the environment). These actions are the driving and 

purposeful forces for nurturing, developing, and enriching these entities. 

The next chapter will demonstrate structuralism and initially, by identifying structure 

and its properties, levels and types. 
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Chapter Three 

Structuralism 

3.1 Introduction to Structuralism 

The term structuralism is used in many contexts in different disciplines in the 20th 

century. Structuralism proposes the idea that many phenomena do not happen in 

isolation, but they occur in relation to each other. This phenomenon represents as a 

whole which consists of elements and there are relationships between these elements. 

The whole with its elements and the internal relations defines a structure. This holistic 

structure is under the influence of continuous change, in other words, structuralism is 

under a process of transformation for the sake of enriching the system of the phenomena 

or ideas. 

Structuralism was developed firstly through linguistics and first defined by Ferdinand 

de Saussure and its generality by the French anthropologist, Claude Levi -Strauss who 

described the structuralist principles and developed the approach to a methodology 

through training in both philosophy and social science. His approach has encouraged 

others to apply their contributions in different subjects of sciences since the 1960s. 

Roman Jakobson worked on specifically literary problems, long before structuralism 

became a general trend. Both Roland Barthes and Michel Foucault have been called 

both structuralists and post -structuralists. In America, the work of Leonard Bloomfield, 

with the same concerns of Saussure, represents a more specific sense of structuralism. 

Noam Chomsky during the Fifties contributed and criticised structuralism, and 

generative grammar is one of his essential contributions. 
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Structuralism in linguistics argued that there is no basic character for the elements of a 

language. Its character only emerged from its relation to each other, in order to form 

words, sentences, and then expresses meaning. 

Saussure believed that the meanings expressed in a language were determined by an 

analogous system of differences. This way of thinking has several obvious 

characteristics. It defines the boundaries of a language by reference to its internal 

structure. It depends on a notion of purely abstract structure underlying all the particular 

manifestations of a language. Language is not the sound, it is the classification of 

sounds; it is not the question, it is the comparison with other sentence types that define 

what a question is; it is not the idea, it is the set of underlying distinctions that make the 

idea possible. 

In general human culture, Lévi- Strauss extends this form of linguistic analysis to all 

human culture. But he assumes that there is a predictable structure beneath all actions. 

All the operations of human consciousness and action are built on simple contrasts and, 

according to his view; these contrasts are changeless and universal. 

He also suggested a reference to universals located in a fundamental structure of the 

human mind which was expressed through a human act (Wikipedia, the free 

encyclopaedia, 2005). 

Broadly, structuralism seeks to explore the inter -relationships (the "structures ") through 

which meaning is produced within a culture. According to structural theory, meaning 

within a culture is produced and reproduced through various practices, phenomena and 

activities, which serve as systems of signification. A structuralist studies activities in an 

attempt to discover the deep structures by which meaning is produced and reproduced 

within a culture. For example, an early and prominent practitioner of structuralism, 

anthropologist and ethnographer Claude Lévi- Strauss, analysed cultural phenomena, 

including mythology and kinship (Lévi- Strauss, C., 2001). 

The context which was represented by historical influences, local meanings, plot 

structure and other conscious work provides a way of interpreting the details of a text or 

a phenomenon methodically in order to avoid arbitrary claims (Wikipedia, the free 

encyclopaedia, 2005). 
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First of all, the author will try to explain some of the teens and aspects that are essential 

in the whole terminology of structuralism. The main aspect which structuralism takes 

into consideration and from where it took its name is the structure. In addition to 

structure, there is another important aspect, the system. The relation between structure 

and system is very critical because of the specific definitions of these two terms within 

general system theory and structuralism. 

3.2 Structure and system: 

3.2.1 Structure: 

At the beginning, one should know what the definition is of the notion "Structure ". The 

Oxford English Dictionary provides many definitions, four of them concerned with the 

act of building, one of these is "an organised body or combination of mutually 

connected and dependent parts or elements" (Lane, M., 1970, p.19). 

According to the Oxford Concise Dictionary, structure is the "manner in which a 

building, organism or other complete whole is constructed ". A matter of building is 

neither matter itself nor the materials but the way in which these materials (by its 

physical properties) are assembled and combined to obtain an object created for specific 

purposes and which has the capability to undertake well -defined functions (Ehrnann, J., 

1970, p.2). 

The term linguists used in the last half of the past century more than any others is 

"structure ". The main structure of the language is "communication ". Linguists always 

cannot give a more precise definition to the term they use. There is a hesitation because 

of the realistic point of view, which sometimes creates confusion between the structures 

as it is an object under study or as a construct set up by linguists to allow better 

understanding of the facts, without putting the question as to the conformity of this 

construct to the object itself Maybe the latter type might reach its goals and if structure 

is not of the object, at least it could be established in consideration of the object, and it 

would be seen that the relation between the structure and object are always important. 
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Ehrmann referred to the fact that "a structure is a combination and relation of formal 

elements which reveals their logical coherence within given objects of analysis" 

(Ehrmann, J., 1970). 

Granger says "a structure is a set of any elements between which, or between certain 

sub -sets of which, relations are defined ". Gestalt theorists said that complex perceptions 

cannot be the sum of sensations but the mind acts to organise and structure the 

perceptions and behaviour in a way that the resultant structure is not the sum of any 

these of the parts (Lane, M., 1970, p.22). 

In other words, structure, both in buildings and languages, can be identified by what we 

may call "the relevant features of the object ". A structure could be necessarily an 

"abstraction" if it cannot be directly perceived by the senses as can the building itself 

Thus one can see the idea of structure not as a characteristic of the object but a model 

set up by the scholar in order to gain a better understanding of the object (Ehrmann, J., 

1970, p.3). 

The natural sciences were shifted from the concentration on description and 

classifications of individual entities to the theoretical explanation of classes of entities 

forming ordered structures of events. This is very important because it is concentrated 

on an organism's structure and not on an organism's biology as shown in Figure 3 -1. 
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Figure 3 -1: New physics deals with ordered sequences of events forming 
wholes (Source: The author, 2005) 

The "abstraction" can be interpreted as a construct of the mind, which retains only 

certain features of the physical reality considered. So it is a pure and simple creation of 

the mind in order to understand the object. These features are not physical elements 

which are extracted from the object but are symbolised in one way or another. The 

model is not the structure but represents it well. The structure is always in the object, 

latent and not opposed to the real (Ehrmann, J., 1970, p.4). 

Braudel remarks on the term "structure ": 

"By structure, observers of the social understand an organisation, coherence, fairly fixed 

relations between realities and social masses. For we historians a structure is no doubt 

an assemblage, an architecture, but even more a reality which time wears away only 

slowly and transmits over long periods. Certain long -lived structures become stable 
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elements for infinite generations: they encumber their history and hinder - that is, 

govern - its development. Others are quicker to crumble away. But all are both 

supports and obstacles" (F. Braudel, Ecrits sur l' historie, p.23, cited in Sturrock, J., 

1979, p.61). 

3.2.2 System: 

The concept of "system" is used in almost all sciences and also in everyday language, 

and the media. Because this word is much used, a great deal of confusion has been 

created around the concept of the system. The concept of system emerged from the need 

and development in different disciplines. The wide progress happened in the sciences, 

the objects of research of many problems which were discussed in various academic 

disciplines, became highly complicated (Kramer, N.J.T.A. & Smit, J.d., 1977). 

"The notion of a system may be seen as simply a more self -conscious and generic term 

for the dynamic interrelatedness of components" (Bertalanffy, Ludwig Von, 1971). 

In biology, the achievements were made as an understanding of the genetic code. 

Bertalanffy pointed out during the Thirties to the general system theory and he referred 

to it as "organismic" biology (Kramer, N.J.T.A. & Smit, J.d., 1977). 

The other example from psychology, through which such behaviour needs to be 

explained by many techniques, led to the development of Gestalt -psychology, in which 

one proceeds from the whole (Gestalt). 

The historical development of the systems approach, especially in the natural sciences 

and humanities was started by German physicist Kohler in 1924 who dealt with 

"Gestalten" (wholes) from physics. He tried to find general qualities of organic systems 

by analogy with inorganic systems. 

These systems could be interacting with their environment so that Lotka in 1925 

introduced the concept of "open systems" that enabled the system to interact with the 

surroundings at the same time as it maintained its own characteristics (Lotka, A.J., 

1925). This concept was further developed in biology. 
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In 1925 Whitehead wrote on "organic mechanism" (Whitehead, A.N., 1925, 1926 and 

1953). Cannon in 1929 and 1932 dealt with the concept of "homeostasis" which means 

in its essential idea "the resistance to change" in term of living organisms can preserve 

their bodies in a stable internal environment, in spite of environmental variations and 

disturbances (Cannon, W.B., 1932, 1966). In biology, Ludwig von Bertalanffy in 1925- 

1928 wrote on "organic" biology, and then that the general system theory is a general 

science of wholeness, as "the whole is more than the sum of its parts" (Kramer, N.J.T.A. 

& Smit, J.d., 1977, p.3). 

Wiener in 1948 referred in his book Cybernetics to the concept of "feedback" and 

"homeostasis" and their formalisation (Wiener, N., 1948). 

From the aforementioned aspects, it seems clear that the system approach is a 

methodology that deals with reality which is regarded in terms of wholes, "Gestalten ", 

and the environment is essential, with which systems are interacting as open systems 

(Kramer, N.J.T.A. & Smit, J.d., 1977, p.5). 

environment 

environment 
environment 

environment 
system boundary -- relation 

C7entity 

Figure 3 -2: Representation of a system (Source: Kramer, N.J.T.A. & Smit, 

J.d., 1977) 

3.2.3 System and aggregate: 

There are various sets of entities, objects, and things in the empirical world around us. 

One can consider two main types; a "system" or an "aggregate ", the difference between 

them is well expressed by Angyal, who says: "in a system it is significance that the parts 
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are arranged" and "in an aggregate it is significance that the parts are added ", so the 

difference lies in the "relationship to the whole" which is clear in a system not in an 

aggregate. 

System is defined as "a set of interrelated entities, of which no subset is unrelated to any 

other subset" (Kramer, N.J.T.A. & Smit, J.d., 1977, p.14). 

The system as a whole has properties which none of its parts or subsets has, and every 

entity in the system is directly or indirectly related to every other entity in the system. 

In an aggregate, at least one of the entities or subset is unrelated to the complementary 

set of entities. 

Figure 3 -3: A system and an aggregate (Source: Kramer, N. 

and Smit, J., 1977) 

3.2.4 Entity: 

There is another term which had the same definition of the structure; it is "entity" or 

"pattern". The author will use the entity as a structure or substructure in its synchronic 

phenomena, at the same time; he will use the term structure during the interpretation 

process. 

In Webster's Dictionary, the definition of: "an entity is something that has objective or 

physical reality and distinction of being and character" (Kramer, N.J.T.A. & Smit, J.d., 

1977, p.14). 

The term "entity" is more representative than the term "element" which invokes the 

meaning of the smallest part of certain qualities, and is not like the term "part" which 

does the opposite. Entity might be an object or thing depending on a kind of system. 
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Certain properties or attributes could be recognised for entities, by which entities could 

be distinguished from each other. 

Certain values might be attributed to the properties of the entity by measuring them. The 

properties define the recognisability of the observed entity. 

3.2.5 Relation: 

One of the main initial terms is the concept of "relation ". Various relations evolved, 

according to the degree of complexity of systems. The relation is "the way in which two 

or more entities are dependent on each other" (Kramer, N.J.T.A. & Smit, J.d., 1977, 

p.15). 

Relation links the properties of various entities. In mathematics the form of 

mathematical function make the linkage and the relation happen, if such a change in a 

property of one entity results in a change in a property of another entity. This relation 

will affect the behaviour of entities through the constraint imposed on the properties and 

location of entities. There are two types of relations: 

a. "The relation to the whole ", one -whole relation which is essential to recognise a 

system. 

b. "The relation to the other entity ", one -to -one relation. 

Figure 3 -4: Two types of relations (Source: Kramer, N.J.T.A. & 

Smit, J.d., 1977) 

3.2.6 Boundary: 

In empirical entities, one often tends to accept their physical limit as their boundaries, 

for example, human's skin, or a wall round a space. But the real definition of the 
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boundary is the limits of the structure that preserve the identified elements and the 

relationships between these elements inside the structure and which keep the structure 

under control by its rules. The boundary can only be defined conceptually inasmuch as 

everything within it can be considered as part of the structure and every part outside is 

part of the environment (Kramer, N.J.T.A. & Smit, J.d., 1977, p.31). 

Boundary is the limitation of discontinuity of the internal spaces with the exterior global 

system. This boundary is permeable that allows it to deal with the forces outside the 

system (Hillier, B. & Hanson, J., 1990). 

' t Cell P' \ 
Cell f inside 1 

inside 
space 

®° 

outer space 

Figure 3 -5: Boundary (Source: Hillier, B. & Hanson, J., 1990) 

In architecture and planning studies, any settlement is an assemblage of primary cells, 

the exterior relations of these cells by virtue of their spatial arrangement, affects the 

total spatial order of the system, between the cell's boundary and the global structure of 

the settlement. While internal relations depend on the social logic of space. The similar 

social or psychological forces that shape the same space, differ in size and the number 

of people involved, on many different levels of structure, from the individual space 

through to the city or region (Hillier & Hanson, 1990, pp.143 -144). 

A settlement presents itself to our experience as a continuous object by virtue of the 

spatial relations connected to the outside of boundaries (Ujam, F., 2004). By moving 

through the settlement, one can build a picture of these boundaries and relations of its 

structure. The spaces inside the boundaries are of contrary property; they are a series of 

events and not a continuous system. So a boundary consists of cells of discontinuous 

inner spaces with the global system, but they are experienced individually one by one 

(Hillier & Hanson, 1990, p.144). 
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The relations between interiors are conceptual rather than spatial entities, and the global 

organisation is transpatial not spatial. A "transpatial system" is a class of spatially 

independent but "comparable entities which have global affiliations, not by virtue of 

continuity and proximity but by virtue of analogy and differences" (Hillier & Hanson, 

1990, p.144). What is experienced from interior spaces is a way of representing cultural 

identity. 

The duality of inside and outside adds a new dimension to the relation between social 

solidarity and space, by the transpatial relations among the global system within the 

boundary and the homogeneous interior structuring of space under the control of the 

boundary. The more strongly and complex the structure, this means the more strongly 

will be the solidarity. 

Solidarity "means the reproduction of an identical pattern by individuals who remain 

spatially separated from each other, as well as from the surrounding world ". A 

transpatial solidarity "is a solidarity of analogy and isolation, that is of analogous 

structures realised in controlled isolation by discrete individuals ". A spatial solidarity 

builds relations with other members of the group, not by analogy and isolation but by 

continuity and encounter. 

Any building, even a single cell identifies at least one inhabitant, a person with special 

access to and control of a category of space created by the boundary. 

Premises "is a domain of unitary control with the boundary and permeability properties, 

whose internal relations are developed by syntactic means into a certain kind of, 

interface between inhabitants and visitors" (Hillier & Hanson, 1990, p.147). 

3.2.7 Open and closed system 

The closed system has no interaction with the environment because of disregarding 

relations between the system and the environment (Kramer, N.J.T.A. & Smit, J.D., 

1977, p.32). A closed system is self -contained: outside events can have no influence 

upon the system. 

Bertalanffy defined a "closed systems are systems which are considered to be isolated 

from the environment" (Bertalanffy, L. von, 1956). 

92 



Part One: Theoretical Approach Chapter Three:Structuralism 

"Open system" is "a system which is open when there is a set of entities which does not 

belong to the system but influences or is influenced by its state" (Kramer, N.J.T.A. & 

Smit, J.D., 1977, 1977, p.33). 

In practice, many things are a mixture of both closed and open systems. The boundary is 

dynamic that allows the influence from the outside on the system but still these outside 

elements do not give the system its intrinsic growth and stability characteristics 

(Forrester, J., 1969, p.12). Dynamic systems have components or flows or both, that 

change over time. 

Systems are embedded and nested within environing systems. Each system consists of 

subsystems and so on through a hierarchy of systems (Luhmann, N., 1995). 

Dynamic behaviour generated 

within the boundary. 

characteristic modes of 

behaviour created by 

interactions within the 

boundary 

Figure 3 -6: Dynamic boundary (Source: Forrester, 

J., 1969) 

3.2.8 Form, content and substance 
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Figure 3 -7: Systems, sub -systems and sub - 

sub- systems (Source: Luhmann, N., 1995) 

Always "form" is defined as the opposite of "content" and they are not similar. In 

structuralism, structure has no distinct content. It is a content apprehended in logical 

organisation, conceived as a property of the real (Lane, M., 1970, p.31). The structure 

consists of elements that are connected by relations. These elements might form 

substructures within the main structure. This structure or the elements and other 

substructures are considered as content to another structure in a higher degree. At the 

same time, this structure will stand alone or with other structures as a content to 

construct a structure in a higher degree through an order of hierarchy. This hierarchy 

will emerge from the continuous change under the effect of dynamism. As a result, 

structure is form and content at the same time, enhancing each other. This type of 
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understanding enables the researchers in structuralism to concentrate on the coherence 

and completion of an inseparable entity. 

The structures are characterised by "relations ", which for Levi -Strauss are all ultimately 

reducible to binary oppositions (Ibid). 

The initial logical structures were built upon this philosophy of oppositions, a whole 

system which contains all the social relations and all natural phenomena; in addition 

there are no fixed structures for the existing reality (Levi- Strauss, 1972, pp.191 -197). 

The form taken by the constituent elements of the system is determined by the place 

they occupy within the system. Each element, according to Saussure, is a form and not a 

substance (Sturrock, J., 1979, p.19). 

3.3 Structural properties: 

The definition of structure expresses the idea that Piaget referred to in discussing the 

essence of structure. The main aspect of this idea is that there is a basic clarity that 

structures are self -sufficient, which means that a structure consists of its own variables 

and characteristics that enables it to continue. Structures differ from each other but their 

theoretical employment shows that they all have certain necessary properties. 

Properties of structure are the characteristics that identify the structure from different 

viewpoints but in relation to each other. All these properties are related and affect each 

other. The termination of one of these properties will terminate the others, so the 

structure always acts as an inseparable whole or entity. 

Piaget saw the concept of structure as comprising three key properties or ideas: 

1. The idea of wholeness 

2. The idea of transformation 

3. The idea of self -regulation. (Piaget, J., 1968, p.5). 

The mentioned three key ideas or properties are essential to identify any structure, in 

addition, there are other structural properties which are characteristics or 
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complementary aspects that describe or explain the conditions of the structure or its 

work. 

The author will mention the property of "laws of composition ", in addition to the fore 

cited three properties because of the importance of this property for more understanding 

of the structure, and in order to shed light on the internal process that happens inside the 

structure which will appear clearly when discussing the properties of transformation and 

self -regulation. 

3.3.1 Wholeness: 

All structuralists- mathematicians, linguists, psychologists, recognise as fundamental 

the difference between structure and aggregate or collection. The former acts as a 

"whole" while the latter is a combination formed of elements. The ordered whole is a 

non -summative system, on which a number of constraints are imposed by different 

forces yielding a structure with mathematically calculable parameters. 

The concept wholeness defines and possesses character for the system as whole, 

different from the characters of its parts in isolation. So that is why, for example, the 

nation is other than the sum of individual beings composing it. 

That is why the whole is always seen qualitatively and intrinsically of immeasurable 

entities because it was seen as more than the sum of its parts, and its properties were 

more than the functions of its parts (Laszlo, E., 1972, p.36). 

The elements maybe or in many cases, are independent of the compound into which 

they enter. Every structure has a complete set of relationships between the elements of 

the structure. These relations are controlled by the rules or laws that govern the 

composition of the structure's whole. The relations express the properties of the 

structure. The elements are exposed to change but in a way that preserve the whole of 

the structure. 

After the specific development in computer sciences and independent functioning 

programmes, a new approach becomes essential. The systems approach in which 

"system as a whole consisting of interdependent elements" (Kramer, N.J.T.A. & Smit, 

J.D., 1977, p.33). 
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This means that the "system" has "elements" which are related and subordinated to 

each other by the system's laws of composition. Depending on these laws, the structure 

was defined as a whole system. Moreover, the laws which control the structure's 

composition are not the gathering of the attributes of its elements but something 

different because they were built in convenience to the whole system and not to the 

isolated components. According to this characteristic of laws, the structure or the whole 

is not an "aggregation" or a "heap" of elements because the aggregation is the gathering 

or collection of the attributes of its separated elements and there is no difference on 

qualification when the parts are joined together like the brick wall (Laszlo, E., 1972, 

p.37). So that the aggregation has no self -regulation as it comes later in the discussion of 

this property. 

Therefore, the whole or as they are called "constitutive complexes" like the wholes, 

which come from the atom to organisms then societies, depends on the two other key 

properties of transformation and self -regulation and a fourth property will appear, which 

comes as a result of self -regulation, it is "homeostasis ". 

The wholes of non -summative complexes are found in physical, biological, 

psychological, as well as sociological systems (Laszlo 1972, pp.37 -38). 
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Figure 3 -8: Diagram shows types of whole systems (Source: The author, according to 

Laszlo, 1972, pp.36 -37) 

In terms of defining the structure, the whole is prior to its elements, and the logical and 

natural processes that form the whole is essential rather than the whole as a final 

product of laws of composition that control the relationships between elements (Piaget, 

J., 1968). Complexes of parts can be calculated in three distinct ways: 

i. By counting the number of parts. 

ii. By taking account of the species to « =hich the parts belong. 

iii. By considering the relations between the parts (Cf. Bertalanffy, cited in Laszlo 

1972, p.36). 

In (i) and (ii), the complex may be understood as a sum of the parts. The same as they 

are in isolation and the characteristics are cumulative_ 
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The holistic commitment of Piaget is: 

"wholeness is a defining mark of structures...all structuralists...are at one in 

recognising as fundamental the contrast between structures and aggregates, the former 

being wholes, and the latter composites formed of elements that are independent of the 

complexes into which they enter. To insist on this distinction is not to deny that 

structures have elements, but the elements of a structure are subordinated to laws, and it 

is in terms of their laws that the structure qua whole is defined. Moreover the laws 

governing a structure's composition are not reducible to cumulative one by one 

associations of its elements: they confer on the whole, as such, over -all properties 

distinct from the properties of its elements" (Piaget, 1970a, pp.6 -7, cited in Riegel, K., 

& Rosenwald, G., 1975, p.70). 

Describing the structure as a whole enables researchers to see the real entities in 

empirical fields as a "generalisation" and the identity of the elements comes from the 

viewpoint of the whole. This generalisation will produce "abstract" characteristics that 

emerge from the concept of the whole. These are two very important points that one can 

get from the wholeness of the structure. 

One can understand structure through the same essentials. The laws that control the 

whole manifest the system and the elements in a systematic order. In mathematics as 

one of the fields that represent structuralism in its logical and abstract aspects, this 

order, according to the integers, is connected to structural properties represented by 

groups, fields, rings, and the like (Piaget, J., 1968, p.7). 

3.3.2 Laws of composition 

The main three key ideas of structure are dependent on the laws and rules that govern 

the structure and the control of its inner system. The laws of composition are 

responsible for making the balance and equilibrium internally and externally (Piaget, J., 

1968). 

From the analytical structuralism of Lévi- Strauss, he speaks on laws of composition that 

govern the structure and from which one can understand the character of structured 

wholes. These laws are by which wholes are structured and how they maintain their 
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integrity during change. So they control, essentially, the process of transformation and 

change that happens continuously. Laws are related to the wholeness level of the 

structure and to its elementary level. Laws of composition of the structure are defined 

implicitly, as they control the transformations of the system which they build. 

Therefore, laws of composition are responsible for making the organisation of the 

elements and relationships inside the structure, in other words, they will lead to form the 

order of the structure. This order will confine the system that constructs the structure 

and one of these systemic characteristics is hierarchy, by which the structure reforms its 

substructures and relations within a hierarchical systematic order. 

A structure is a system of transformations. It is a system that means it is not only a 

collection of elements and their proper ties, but there are laws which govern and control 

the system and its components or elements. Besides, it is a system of transformation that 

means the process of transformation cannot happen or occur without these laws, which 

in reality, are part of this process that keep and maintain the interaction between these 

elements. According to the process of transformation and its controlling laws, the 

structure will become richer and be preserved by this interaction. These laws are 

internal and never related to outer influences and the system acts as a whole inseparable 

entity (Piaget, 1968, p.5). 

3.3.3 Process of transformation 

The structure is different from the system as the former is chronological and under the 

effect of change and time, while the later is synchronical, and there is the effect of 

continuation and change. And this is the main difference between structure in 

structuralism and system in general system theory. 

The structure is a whole system which depends on its laws of composition, which are 

responsible for controlling the process of transformation and structuring. This process is 

of a "dual" or "bipolar" characteristic of always being simultaneously structuring and 

structured. The process of transformation is inherited in the structure and comes from 

within it. There is no transformation beyond the system and it preserves its laws. Any 

enrichment or complexity comes to enhance the structure and all the produced elements 

belong to the structure. 
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The process of transformation is a process of enriching the structure. It is transferring 

the structure towards complexity. 

Indeed, all known structures -from mathematical groups to kinship systems -are, 
without exception, systems of transformation. The idea of transformation helps 

structures to be in a process of change and enrichment and not to fall into static forms. 

The idea of transformation makes the question of origin, that is, of the relation between 

transformation and formation, predictable. Certainly, the elements of a structure must be 

differentiated from the transformation laws which apply to them. Because it is the 

former which undergo transformation or change, it is easy to think of the latter as 

binding. 

Now the implicit hope of anti -historical or anti -genetic structuralist theories is that 

structure might, in the end, be given a non -temporal mathematical or logical foundation 

(Chomsky has, in fact, reduced his grammars to a formal "monoid" structure) (Piaget, 

J., 1968, p.12). 

Linguistic structuralism stays within synchronic confines till the contribution of Zellig 

S. Harris and Noam Chomsky, has, as regards syntax, a generative orientation. He 

attempted through "generation" to formulise linguistics' transformational rules as it has 

a regulative power as well. They filter out certain structures as "ill- formed ". 

Chomsky placed through his theory, the maximum general structure which derives their 

wholeness, not from static laws, but from the laws of transformation and their order is a 

matter of self -regulation. Chomsky derived from the laws of transformation, what he 

called "generative grammar" of the language, which deals with the relation between the 

meaning as deep structure and the verbal formation and production as surface structure 

(Piaget, J., 1968, p.81). 

3.3.4 Self -regulating 

This is the third property of the structure as Piaget claimed. The structures are self- 

regulating which means that they are self -maintained and closed 
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The transformations innate in a structure never go beyond the system but always 

produce elements that belong to it and preserve its laws. A structure is closed, a 

structure could be a substructure of a larger one; but in being treated as a substructure, a 

structure does not lose its own boundaries; the larger structure does not annex the 

substructure; there is a confederation, and the laws of composition of the substructure 

are not distorted but conserved and the intervening change is an enrichment rather than 

an impoverishment. So the presupposition of that structure is self -regulating and is 

achieved by the properties of conservation within the stability of boundaries, besides the 

producing of indefinite new elements. Self- regulation comes through various 

procedures or processes, which are developed and categorised in order of increasing 

complexity. 

Self- regulation proceeds by the application of perfectly explicit rules; these rules then 

will either define the structure under consideration, or refer to the mathematician or 

logician who "operates" on the elements of the system (Piaget, J., 1968, p.15). 

From the cybernetic point of view, an operation is structurally considered a perfect 

regulation because an operational system excludes errors before they might happen. 

This is because every operation has its inverse in the system (e.g., subtraction is the 

inverse of addition, +n -n =0) or, to put it differently, because every operation is 

reversible, an incorrect result is simply not an element of the system (if +n -n not equal 

0, then n not equal n), and this is incorrect. 

There are many types of structures which are not exactly "logical" or "mathematical ", 

and their transformations develop in time: linguistic structures, sociological structures, 

psychological structures, and so on. Such transformations are controlled by laws 

(regulations in the cybernetic sense of the word) which are not in the form of 

operations, because they are not entirely reversible (like multiplication which is 

reversible by division or addition by subtraction). Transformation laws of this kind 

depend upon the interaction of anticipation and correction "feedback" (Piaget, J., 1968, 

p.15 -16). 

Finally, there are regularities in the non -technical and these depend upon simpler 

structural mechanisms, on rhythmic mechanisms such as all biology and human life 

mechanisms in different stages. "Rhythm" expresses self -regulation, by virtue of 
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symmetries and repetitions. A city should have a place which is, in a sense, the nerve - 

centre of worthiness, of that which can make a city great. Aldo van Eyck remarks that a 

city, if it is really a city, has a very compound rhythm based on many kinds of 

movement, human, mechanical and natural (Luchinger, A., 1981, p.44). 

"Rhythm ", "regulation ", and "operation" are the three basic mechanisms of self - 

regulation and self -maintenance. They act as the real stages of a structure's 

construction, or, and one may use operational mechanisms of a quasi -Platonic and the 

regulated sort, as a basis from which the others are then in some manner derived 

(Piaget, J., 1968). 

3.4 Deep structure and surface structure: 

Structuralism, as a philosophical and methodical approach was implemented in many 

disciplines. In social sciences, the essential concentration is on the underlying, 

unconscious regularities of human expression. The approach is based on the work 

Ferdinand de Saussure who came up by the idea that human language is not random; but 

it is a structure of elements that interrelated according to regular rules. Then the normal 

user of this language will be able, unconsciously, to follow a set of rules. 

Noam Chomsky is one of the most significant and influential linguists of the twentieth 

century. He distinguished between two phenomena in the structure; a deep structure 

which is related to the underlying rules or orders that express the concepts, ideas and 

rules, and the surface structure as an expression of the perceptual phenomena. The 

observer does not see the structure itself, but simply the evidence and product of this 

structure. 

For Chomsky the surface structure is not enough because these structures are capable of 

more than one meaning interpretation, so the need is to deep structure as another level 

of linguistic structure. The deep structures are not ambiguous, they are open to only one 

semantic interpretation and they are turned into surface structures, by the rules of 

Chomsky which he calls "transformational" or "generative grammar ". The 

transformation is structure- dependent, a string of words according to organisation of 

these words apply into phrases (Chomsky, N., 1972, p.61). So transformation depends 

on the syntactical organisation. 
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Figure 3 -9: Deep structure and Surface structure (Source: Lane, M., 1970) 

Chomsky explained how could the ideal language -user generate and understand new 

and unique grammatical sentences without practicing them before. He concludes that 

there is a set of transformational rules constitute the competence of the ideal language - 

user, and this competence could generate grammatical sentences, and it is the capability 

and possibility of language. Performance, which means the finite number of 

grammatical sentences understood by actual language- users, provides evidence (a 

corpus), (Lechte, J., 1994, p.50). 

Architecture is always emphasising two phenomena: form and content, which are 

related to each other. For Lévi -Strauss, the content and form are in a dialectic 

relationship of "forms of forms" and "reintegrate content with form ". There is a group 

of virtual transformation to adjust this relationship in a process of equilibrium. For 

Parsons, the total system is expressed by a structural- functional method and the 

regulations which conserve this relationship. While in Linguistics, Chomsky said that 

the content is the deep structure which is influenced by two ways, the innate ideas 

through heredity and the outer influences of acquisition. This deep structure is like the 

kernel and the surface structure is the husk (Piaget, J. 1968). This content by heredity 

that applies to traits which either are or are not transmitted. 
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"History is seen as the specific mode of development of a particular system, whose 

present, or synchronic nature must be fully known before any account can be given of 

its evolution, diachronic nature" (Lane, M., 1970, p.17). 

A structure holds a diachronic system, this system is based on recognition which is 

regenerated by formalising an infinity of possible combinations. The transformational 

rules have a regulative power to filter out the ill- formed structures, and under the 

constraints of the order the structure becomes a self -regulated structure. This structure 

in linguistic represents individual's "competence ". The self -regulated structure appears 

as the surface structure of the deep structure (Harris and Chomsky, cited in Piaget, J., 

1968). 

3.5 Levels of structure : 

The structure, especially social structure, could be analysed and identified into two 

types of structures. First, the structure which cares for relationships and systems like the 

kinship structure, and second, the structure which is related to the rules and norms 

which influence the customs and habits of people. The former is called relational, while 

the latter is called institutional. 

Structuralist analysis tries to combine the institutional structure with the relational 

structure by so- called ontological depth: the layering, nesting or embedding of aspects 

of social structure, one in relation to the other. It is how the surface features of social 

structure, which are easily observed, relate with the deeper and wider features of social 

structure which are less easily observable. The most usable terminology in grasping the 

levels of social structure is "surface structure" and "deep structure ". 

The metaphors that have been used to explore the relationship between the surface 

structure and deep structure are: first, it is close to Levi -Strauss's geological imagery in 

which the social structure can be divided into "base" and "superstructure" levels. 

Second metaphor divides social structure into "system" and "subsystem" levels. This 

metaphor breaks with the physical, geological imagery of the base/ superstructure idea 

and sheds light on certain features of social structure (Lopez, J. & Scott, J., 2000, p.67). 
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3.5.1 Base and superstructure: 

There are two principal levels which are identified in social structure; the 

base /superstructure model is one of these and the causal relationship is holding between 

them. 

On one level, the base determines or conditions the other, the superstructure. As simple 

determinism, the features of the superstructure are seen as mere effects of the base. 

Durkheim saw collective representations as determined by collective relationships. He 

used a two -level model of social structure in which the collective relationships were a 

"substratum ", and collective representations formed a "superstructure" raised on top of 

it. He suggested that there is a temporal relationship of causality between the two 

aspects of social structure. In addition, collective representations have the power to 

attract and keep away each others and to form amongst them various syntheses, 

producing and modifying other collective representations. As a consequence, the new 

representations born of these syntheses have the same nature; they are immediately 

caused by other collective representations and not by collective relationships or this or 

that characteristic of the social structure (Durkheim 1965, p.31, cited in Lopez, J. & 

Scott, J., 2000, p.68). 

What is crucial is his method, which sees a social structure as divided into a "material" 

base of social relations and a superstructure of social representations and institutions, 

and his suggestion that social relations can be hierarchically differentiated 

Superstructure 

Surface 

Base/Foundation 

Figure 3 -10: Ontological depth: base and superstructure (Source: Lopez, 

J. & Scott, J., 2000) 

Some base their social structure on an economic base, which determines the political 

superstructure. But the social structure should make a balance between the economic 
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base and the social benefits in terms that the paramount goal for the community is the 

social welfare that comes from the mutual co- operation of the economic and social 

appreciation. 

The base provides the sub -surface foundations on which the visible superstructure is 

constructed. There is no outside or below in the social world. The ontological depth of 

the social world is not a physical depth, but a virtual depth which can be noticed and 

realised by a progressive refinement in intellectual focus. 

3.5.2 System and subsystem 

Social institutions are seen in terms of a "system /subsystem" model. This view is most 

particularly associated with Parsons through the school of functionalist systems 

theories. 

Beginning with ideas of general systems theory, which suggested new ways of 

understanding organisation and structure in biological and then human systems 

(Bertalanffy, 1973). The other central idea is the idea that living entities which had a 

type of organisation which is understood and maintained by a process of control and 

that keeps the system in distinction with the environment, at the same time had the 

leeway to be differentiated into autonomous subsystems. 

The analytical movement, from environment to system and to subsystem, pointed to the 

possibility of exploring greater ontological depths through the identification of sub - 

subsystems, sub -sub- subsystems, and so on, each with its own distinct level of 

organised complexity (Lopez, J. & Scott, J., 2000, p.76). 

Adaptation was not seen as an unintended consequence of behavioural responses. 

Parsons held that co- existing systems must accommodate themselves to their mutual 

effects on each other. The adaptations will decide the structure of the overarching, 

encompassing system, and this structure will involve varying degrees of compatibility 

and autonomy among its constituent elements (Lopez, J. & Scott, J., 2000, p.76). 

Parsons began to divide systems and subsystems in relation to what he called the 

"action system ", which is defined as any system through which there could be cultural 

representations, and symbols are formed in meaningful intentions through strong 
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manifestation. This appears clearly in the situation of organisms (organic systems), in 

which the genetic structure and its influence on the anatomical and physiological 

mechanisms try to strengthen all meaningful action by the organisms. 

Some organisms are able to form the mental structures that constitute personality 

systems. Organic systems and personality systems, therefore, are contained within the 

action system as two of its subsystems. Parsons recognised that a social system includes 

structures of specifically social action, as the process of interaction between more than 

one individual will create a problem of order or integration, apart from each individual's 

personality. So that the final subsystem of action that Parsons identified is culture, 

which is shared symbols and ideas that underpin mental and social structures. 

A system of action, then, consists of organic, personality, social, and cultural 

subsystems. Each of these subsystems is concerned with particular "functional" aspects 

of the encompassing action system. This method should have recognition that 

subsystems are embedded or nested within surrounding systems, and Parsons showed 

this in the diagram of boxes in Figure (3 -11). Parsons used a non -physical metaphor to 

understand ontological depth. Deep structures as this explanation show do not exist 

below surface structures; they are literally embedded within them. A subsystem of 

action, therefore, is "an analytical aspect abstractable from the total action processes" 

(Parsons, T., 1999). 

Figure 3 -11: Ontological depth: system and subsystem (Source: 

Lopez, J. & Scott, J., 2000) 

The societal community is what Parsons called the core subsystem of any social system. 

It is described as a normative ordering of social positions and their associated roles, 

organised through legal and customary norms. It is a systematic combination of these 
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norms into an institutional framework that comprises a "complex network of 

interpenetrating collectivities and collective loyalties" (Parsons 1971 b, p. 13). 

The societal community is embedded into subsystems of collective representations, 

norms, collectivities, and roles. Similarly, all the subsystems of economies and polities 

are such as their organisational, investment, administrative, and legislative systems. 

Luhmann gave a crucial step in the development of system theory by replacing the 

typical idea of "parts" and "wholes" into another of "systems" and "environments ". In 

this case the system is not composed of parts; these parts are systems and subsystems 

and collectively, they form the internal environment of the whole system. 

Systems, according to Luhmann, are things that produce boundaries by which they can 

differentiate themselves from the outer environment, and the result of differentiation is 

in a "hierarchisation" of systems: "subsystems can differentiate into further subsystems 

and... a transitive relation of containment within containment emerges" (Luhmann 

1995). These systems are nested, embedded or contained within environing systems, 

producing a hierarchy of levels of social structure (Lopez, J. & Scott, J., 2000, p.79). 

3.5.3 Fields and space 

"Social space" as a whole is organised into a number of different "fields of activity ". 

The positions in one field may be in relation to other positions in other fields through 

similarity or homology. A homology or equivalence may exist between positions in 

relation to education and the socially positioned practices of good taste and knowledge 

of art (Bourdieu, 1984, p. 175). These fields are, as far as Bourdieu is concerned, taste, 

academic and intellectual production, artistic creation, education, language, and the 

bureaucratic state. A society is considered as a social space so it consists of a 

multiplicity of fields in complex articulations with one another. They are not simply 

nested one inside another, as are the Parsonian systems and subsystems, but may 

overlap and intersect, interfering with or reinforcing each other's effects. 

Bourdieu identified the fields as arenas of struggle over possession and reproduction of 

the resources which are described as capital which are modalities of social power 

(Bourdieu, 1984, p. 72). Bourdieu makes a distinction between most general types of 
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resources, which he calls: economic, cultural, social, and, at a slightly different level, 

symbolic. These resources are related to each other in different ways. 

Figure 3 -12: Ontological depth: fields and space (Source: Lopez, J. & 

Scott, J., 2000) 

A whole society, according to the space concept point of view, is a social space, within 

which a number of overlapping and interpenetrating fields of action co -exist and follow 

their own specific developmental dynamics. This condition will allow each field to 

develop in itself and by the influence of other fields within the surrounding social space 

that impose on its operations. All operations may reinforce each other. Social structures 

are formed within this dispersed space of autonomous and interpenetrating fields. They 

are also dispersed, separate, and interpenetrating. Foucault describes the social 

structures of a society form as an archipelago, which is a cluster of connected areas of 

stability and order and through the continually shifting relations of interdependence of 

these structures, they transform themselves and the overall shape of the archipelago. 

From the society space, the relation between relational and institutional structures may 

be clear through the Foucault and Bourdieu point of view. 

The idea of social space, which is composed of the concept of social fields, as Foucault 

and Bourdieu's work addresses points to yet another dimension of social structure that 

is the idea of "embodied structure" (Lopez, J. & Scott, J., 2000, p.86 -88). 

3.6 Types of structure 

There are four types of structures; mathematical and logical; physical and biological; 

psychological; and linguistic structures. The author will shed light on the first two types 

as key for the empirical work. 
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3.6.1 Mathematical and logical structures: 

There are two subjects that are essential in understanding mathematical and logical 

structures; the concept of group and its relation to logical structure. 

3.6.1.1 Groups: 

"A mathematical group is a system consisting of a set of elements (e.g. the integers, 

positive and negative) together with an operation or rule of combination (e.g. 

addition)..." (Piaget, J., 1968). This group has the following properties: 

1. Its performance is only including the set's elements, also the combinatory 

operation. 

2. The set contains a neuter or identity element which does not affect any other 

element by a combination operation (e.g. adding 0 to n equal n). 

3. The combinatory operation has an inverse in the system. The operation and its 

inverse will result in the identity element. 

4. The combinatory operation and its inverse are associative and connected. 

"Groups" are now the foundation in algebra, and they have been used in different kinds 

of knowledge (physics, biology, etc.). The success of the group concept is that it is a 

kind of prototype of structures in general, and so groups will become as a ground of the 

future of structuralism (Piaget, J., 1968, pp.18 -19). 

The success of groups goes for the mathematical and logical form and the wide range of 

applications of its concept. Taking the concept into abstraction form may usually 

conclude its use but by a new mode of thought "reflective abstraction ", which derives 

properties not from the "things" but from our ways of "acting on things ", the operations 

we perform on them by different fundamental ways of "co- ordinating" such acts or 

operations of "uniting ", "ordering ", and "placing in one -one correspondence ". There is 

a general co- ordination among operations when studying the concepts of groups. 

1. The possibility to return to the starting point, the "inverse operation ". 

2. The possibility to reach the "goal" or "terminus" by alternative routes 

sufficiently as the group is connected or "associated ". 
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According to the two conditions above, the structures are of certain coherence, so 

whatever the way the structures were controlled by the internal system is a self - 

regulated one. This self -regulation is the continual application of three basic principles 

of rationalism: 

1. Non -contradiction; embodied in the reversibility of transformations. 

2. Identity; which is guaranteed by the permanence of identity element. 

3. The associativity of the group of spatial displacement that keep its coherence. 

Group structure and the transformation are parallel but the transformation is a 

comprehensible process that keeps the change within the recognition and maintains 

invariance in certain respects. 

The existence of groups shows the arrangement of the contrary of self -sameness and 

change. For Meyerson, only the identity is rational and change irrational, and the 

consistency of the group concept which leads to certain inseparable connection of 

identity and change, is proof of their compatibility (Piaget, J., 1968, p.20). 

The group concept combines transformation and conservation. Groups are systems of 

transformations; and because the groups are well defined, transformation will be happen 

in a limited range when the groups are divided to subdivisions. So the group of 

displacement will leave the dimensions of the displaced body and figure constant and 

preserve its angles, parallel, straight angles, and so on. The next "higher" group lets the 

dimensions vary but keeping other properties, so one could obtain groups of similar 

figures and bodies; shapes are invariant under the transformation of dimensions. The 

group of displacement becomes the subgroup of the shape group. The third type of 

group is conserving the dimensions of parallel and straight lines and lets the angles 

vary. The groups which are treated by "affine geometry" are obtained by which the 

shape group becomes a subgroup. The "projective" group is constructed when 

preserving the straight lines while allowing the parallel lines to vary. Finally, even the 

straight lines are subject to transformation and shapes are now defined as elastic: only 

"biunique" and "bicontinuous" correspondence will be preserved. The group which 

was obtained is general of "homeomorphs ". It comprises a matter of topology. The 

various types of geometry are reduced to one construction whose transformations, under 
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a graded series of conditions of invariant, yield a "nest" of subgroups within subgroups 

(Piaget, J., 1968, p.22). 

3.6.1.2 Logical structures 

Logic is concerned with the form of knowledge, but studying logic does not mean 

"mathematical" or "symbolic" logic only, but involve dealing with a new understanding 

of what is called "natural logic" (that approximately, is speaking of "natural numbers "), 

and the "opposites" in terms of characterised logic, namely, "form" and "content," are 

correlatives, not absolutes: "contents" are not formless, and have their own "forms ", 

unless they could not be logicised. The forms of what originally appeared to be "pure 

content" in turn; they have content, content with its own form, each element being 

"content" relative to some prior element and "form" for some later element. 

This "nesting" of forms and the correlativity of form and content are of significance, 

and from the point of view of logic they should have a bearing on the problem of the 

limits (boundaries) of formalisation (Piaget, J., 1968, p.29). 

3.6.2 Formalisation: 

The idea of "construction ", Gödel showed, requires a rich analysis of its prepositions. 

The construction from a base theory of simplest means to a higher layer for human 

knowledge, needs to imagine an inverse pyramid hanging by its vertex, and that the 

ideal point has never been reached because of the constantly rising spiral shape of the 

radius, whose turns increase as the spiral rises. So the idea of structure as a system of 

transformations becomes continuous, with that of construction as continual formation 

(Piaget, J., 1968). 

The limits of formalisation are not fixed but, instead, are "moveable" or "vicarious ". 

The number of operations open to human thought is not fixed and it could be grow; 

second, that the observation will become changed as the mind develops. Formalisation 

of a given content is limited by the nature of this content. "Natural logic" is a "form" 

and its formalisation cannot carry very far, while the formalisation of "intuitive 

mathematics" could be carried much further for "enrichment ". Human activity at every 
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level seems to present us with "forms ". And every thing is structure as the acceptable 

end of one's account, but still the difference in modality is very important. 

Structure in the technical sense of a self -regulating system of transformation is not 

concurrent with form, unless it was placed in its context of a sophisticated theory by 

filling the system with all its "virtual" movements (Piaget, J., 1968). 

3.6.3 Form -production: 

Sometimes small generic types are the essence of producing many types of structures 

and forms. March and Steadman show that a number of Wright's (Frank Lloyd Wright) 

houses are based on the same typological structure although from the first sight, that 

they seem to differ markedly in both visual and spatial terms, so in all these cases, the 

type of spatial structure is the same in each situation. 

The important thing is that there may be some sort of "type and creativity" approach in 

explaining how a form- generation process works. 

We have to focus on individual human action. Both "nature" and "nurture" components 

are involved here. From the nature side, there is a small part of personality that cannot 

be accounted for as a result of subjective development and always, there is a driving 

force, accordingly related to "desire ". 

On the "nurture" side, the creative working of unconscious desire interacts with the 

"givens" of the social milieu to produce subjectivities whose rules and resources are 

linked to the characteristics of the milieu itself (Bentley, I., 1999, p.56). 

3.6.4 Process of abstraction to type: 

There is always a process of generativity to generate innovations in practice as the 

designs for their purpose are necessarily unique. 

The first step in the process of "abstraction" occurs when the advantageous qualities are 

"recognised" by agents in the development process. The "recognition" is experienced 

among the team members as a new idea. 
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The second step is when this design is described in the specialised professional journals 

relevant to the team members, and by showing this design by graphic image as an 

innovative project. The original project will become a "model ", which other designers 

may use and follow in their works. 

After the adoption of this model by many designers, through practice, its qualities will 

be reproduced in different situations. In this experimentation, the qualities and rules will 

become clearer. In addition, intellectualised discussions of the physical design 

principles will be produced, which underlie the advantages of the new models. 

After that, the process of abstraction has reached its end by conceiving many 

individuals' models which have been abstracted into a single generic "type ". 

After that, the "type" will become one of the assumptions around which the design 

discourse is organised. Then types become deeply embedded in all sorts of legislation 

and knowledge- systems. Also, the type is embedded in the mainstream of development 

culture. 

Some of the types become institutionalised as "deep" types within the overall social 

system of which they form a part and if they are supported by legal institutions, they 

will be resistant to change. This means that the deep form -types may survive against the 

most changeable economic or political forces, and if not eliminated by a form - 

production process, they may contribute to call on a new form -system. 

For example, the type of urban space might be called on to generate surface types, such 

as boulevards or parade around to emphasise the power of government authority, or car 

parks. In each case, when a "deep type" is reused, it will consolidate its 

institutionisation and generally, it will become a fundamental element, which is 

"inevitably" involved in any city structure and will be a "morphological element" 

(Bentley, I., 1999, p.60). 

The deep type cannot be changed easily like the surface types. The vocabulary of the 

morphological elements will contribute to build an institutionalisation of morphological 

elements as a production of the process of form -production and on the other hand, 

generate new types, nearer to the cultural surface. All these innovations still happen 
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unless they are implemented and experienced on the ground. This implementation will 

happen after getting the agreement of the society accordingly. After the test on the 

ground, these innovations could be emphasised as good designs and could be based on 

cultural raw materials, from which, new innovations will be generated by a process of 

typological transformation. If there are some criticisms of the innovations on ground, 

the revised test will reoccur to justificy the deep type accordingly. 

3.6.5 Reflective abstraction 

Abstract logical and mathematical structures are derived from "forms" by "reflective 

abstraction ". A general formation process in nature leads from forms to structure and 

creates a self -regulation for structures. Equilibration accounts by "selection" of the 

actual system within possibilities. The equilibration establishes homeostasis at its 

various organic levels and explains the development of intelligence as well. Every form 

of equilibrium is definable in terms of a "group" of "virtual" transformation. 

Transformation and a state of equilibrium must be distinguished from a process of 

equilibration. This process will be established in the complex systems of higher levels 

and accounts for forms and regulations of the final stage, the operations become 

"reversible operations" (Piaget, J., 1968, p.113). 

Waddington's theory refers to the relation between the "formation" and "response ", and 

the structural changes in its function to meet new social needs. 

3.6.6 Group organisation: 

Hillier and Hanson (1984, 1990) discussed the relation between these two types of 

social structure and social field in relation to the spatial distribution of organisation 

inside and outside the group. 

They argued that the old and new urban surface produces different paradigms of spatial 

organisation which may be the inverse of each other and under different conditions, 

society may generate a spatial order, and may generate another under other conditions. 

Every society has its "spatial groups" of people who live and move in greater proximity 

to each other and to others, and "transpatial groups ", based on the assignation of 
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different labels to different groups of individuals. A "label" grouping was called 

transpatial groups. 

There are two ways of developing such a system, first, where spaces and labels 

correspond to each other, that means all numbers of a spatial group share the same label, 

and second, where spaces and labels are in a non -correspondence relation, so the label 

groups are distributed among various spatial groups. The correspondence principle (or 

so- called territorial principle) depends on the conformation of spatial order and 

transpatial (label) order. The strength of a system will become a function of its stability 

to maintain correspondence, and thus will produce exclusivity, strong rules, strong 

boundaries, and an internally hierarchical organisation (Hillier, B. & Hanson, J., 1990, 

p.141). 

The non -correspondence system, in which the spatial grouping works locally and the 

transpatial (label) grouping works globally across the spatial groups, makes the relations 

between individuals in different spatial groups. The label grouping remains strong as it 

reproduces the relations among spatial groupings. The non -correspondence group is 

strong globally rather than locally, and it depends on non -exclusivity, weaker rules, 

weak boundaries and lack of hierarchy (Ibid.). 

3.6.7 Group dynamics and total field: 

Kurt Lewin is a source of numerous studies of (group dynamics) and generalises the 

notion of "field" for applying the Gestalt structures to social relations, and the cognitive 

field is made of the elements. Lewin proposed the notion "total field" which derived 

from the fact that the dispositions and needs cannot be defined apart from relating to the 

environment by its psycho- biological characteristics, and that will enable one to predict 

and understand the behaviour of human subject. 

So their first "demand value" or "valence" as dynamics of environmental objects and its 

accessibility depends upon the distance and absence of "barriers" (many of them are 

psychological). The correlation of "demand value" of environmental objects and the 

"needs" of the individual will create some sort of field conception (Piaget, J., 1968, 

p.101). 
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Talcott Parsons, of the "structural- functional" method, for him, the structure and 

function both belong to the "total system" which is conserved by "regulations ". His 

theory of "social action" comes to explain the problem of how individuals come to 

integrate communal values. 

3.6.8 Physical and biological structures: 

Man and nature are the source of structure, so physics is an initial domain in studying 

structuralism. Physics and mathematics are related in harmony. The classical stage of 

physics is to preserve the fundamental conservation principles that gave coherence to 

the scientific theory. 

"The structure conceived as the set of possible states and transformations of which the 

system that actually obtains is a special case, moves to the forefront as prior to 

measure" (Piaget, J., 1968, p.38). 

Causal explanation means that operations which are "fit" are "belonging" to the real 

structure, then causal structures means the objective systems of operators in their 

effective interaction (Piaget, J., 1968, p.40). 

Organism or the biological structure is the most complex structure, at the same time, it 

is the ideal structure that represents self -regulation transformations within a perfect 

systematic whole. Through an organism, one can study structuralism from 

interconnected different kinds of structures and on different levels. 

3.7 Organic structure 

Society is like a living creature, all the attitudes and tendencies contribute in an 

interacting process, according to the increasing needs of citizens. The process of 

interaction supposes it takes its opportunity within the capabilities and constraints of the 

rules that control this process. One could assume that these attitudes are not arbitrary or 

artificially imposed in order to avoid the misunderstanding or misconception of the 

orientations of the real subject's needs. The balanced interplay will lead to a state of 

equilibrium. 
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Understanding social structure as a living structure or as an organism, gives the 

advantage of knowing first the nature of the organic structure, which consists of the 

structure's properties in an ideal existence as a generator of all the aspects of structures 

as a whole and second, how the organic structure will be taken as a perfect and a 

paradigmatic structure to describe the social structure. 

3.7.1 Organic structures: 

By the end of the twenties, Bertalanffy emphasised the necessity of regarding the living 

organism as an "organised system" under the title of "organismic biology" and defined 

"the fundamental task of biology as discovery of the laws of biological systems at all 

levels of organisation" (Bertalanffy, cited in Laszlo, E., 1972). This trend occurred in 

biology and in other disciplines, which led Bertalanffy to discover general system 

theory in the Thirties and Forties. 

The living organism is of both a physico -chemical system and the source of all the 

activities of people. A structure is a systematic whole of self -regulation transformations, 

and the organism may be considered as the paradigmatic structure, because it is the 

combination of a complex physical object and the originator of behaviour. Studying an 

organism always requires the process of physics, of "adding on" information, and not 

simple and new discoveries loaded to recast the existing knowledge and give a chance 

for future discoveries. Also the physics attempts to reduce the complex to the simple. 

This continuous process aims to deal with every change in the conditions and situation 

of the organism. The resistance to change and preserving stability and equilibrium is 

one of the characteristics of organism. This characteristic is called "homeostasis" that is 

introduced into biology by Cannon (Cannon, W.B., 1932, 1966). 

3.7.2 Organism 

Mead emphasises through his classic work (Mind, Self and Society), that the 

development of human society, and conscious human communication, is as "an end of 

the process of organic evolution ". He saw that social interaction is generated from the 

socio- physiological conditions that let individuals be aware of themselves by their 

communication with each other, and to adjust their behaviour accordingly (Mead, G.H. 
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& Morris, C.W., 1927(1934)). A self develops on the basis of an awareness of social 

roles and social interaction depends on conscious, subjective communication. 

Also Mead referred to the "organism" as a "physiological system of the human 

individual's central nervous system ", and "The body is not a self, as such; it becomes a 

self only when it has developed a mind in the context of social experience" (Mead, G.H. 

& Morris, C.W., 1927(1934)). But the body has had a secret history (Turner, 1991, p. 

12, cited in Laszlo, E., 1973), or has been an absent presence (Shilling, C., 1993) in 

sociological discourse. 

As Mead said, people are programmed to pick up organised information about their 

environment in the form of objects, and the environment they perceive is merely a 

perspective of the real environment (which Mead calls "habitat "), one of the many that 

are possible. Each organism gets a different environment from the same habitat. The 

world around us then is perceived in different ways (as different environments) by 

different organisms. This perspective is determined by the actions that the organism is 

capable of, by the set of its "organised responses ". In particular, any change of the 

organism results in a change of the environment. The organised objects of the 

environment actually represent our organised responses (Mead, G.H. & Morris, C.W., 

1938). 

The social structure seems dependent on the individual's interaction and communication 

in his society and with the environment, according to the capabilities and restrictions of 

the rules and norms that control this interaction. In other words, studying the social 

structure will be the base for the conceptualisation of social order (Lopez, J. & Scott, J., 

2000). 

3.7.3 Homeostasis 

The internal equilibrium of the body, will make the balance of its proper functioning, 

and involves the maintenance of a constant rate of its internal functioning as a reflection 

and response to the modifications of the environment. This concept was linked to a 

certain mechanism that effected the regulation of the body. This concept goes back to 

the American physiologist Walter Cannon (1932) who wrote in his book The Wisdom of 
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the Body about the control of the physiological equilibrium. Cannon coined the word 

"homeostasis" from two Greek words meaning to remain the same. 

Canon proposed the term "homeostasis" as an explanation of the organism situation in 

which it tries to maintain the needed constancies by adaptively balancing potentially 

environmental energies and stimuli by a process of self -regulation (Laszlo, E., 1973). 

So it is as a cybernetic process which keeps an organism in an ongoing transactional 

relationship with its environment (Ibid.). 

Homeostasis is one of the most remarkable and most typical properties of highly 

complex open systems. A homeostatic system of different levels is an open system that 

maintains its structure and functions by means of a multiplicity of dynamic equilibriums 

thoroughly controlled by interdependent regulation mechanisms. A system reacts to 

every change in the environment, or to every random disturbance, in order to achieve 

the goal of these reactions, which is to maintain the internal balances. 

Ecological, biological, and social systems are homeostatic. Complex systems must have 

homeostasis to maintain stability and to survive. At the same time, it adds on the 

systems very special properties. Homeostatic systems in their internal, structural, and 

functional organisation, contribute to the maintenance of the same organisation. 

Homeostasis is a process of interaction or mechanism which balances various influences 

and effects, such that a stable state or a stable behaviour is maintained. Often that stable 

state or that stable behaviour is essential to assume structural stability. 

Waddington's concept is concerned with growth and development as "homeorhesis ", 

which was taken from the Greek Rheo (meaning to flow). In a homeorhesis process, the 

flow- process is its constant not a stationary state (Laszlo, E., 1973). 

If there is a disturbance which causes deviation to the normal course, a negative 

feedback control mechanism brings it back, not to the state before the disturbance, but 

to a state where it would have progressed if left there without disturbance. 

The flow -processes of this kind follow relatively fixed trajectories, which Waddington 

calls chreods (Chre, fated or necessary, and Hodos, path). The growth and development 
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process follows fixed chreods, which were programmed into the organic system by 

virtue of its genetic structure, and conditioned in its process, according to the 

environment (Laszlo, E., 1973). 

111111ild 

Figure 3 -13: Epigenitic landscape and chreods 

(Source: Waddington, 1977) 

Figure 3 -14: Chreods with different 

path shapes (Source: Waddington, 

1977) 

The concept of homeostasis is not limited to physiology. A "gene system ", is one in 

which genes perform as an orchestra (as Dobzhansky) to form a "genetic homeostasis" 

which represent the genetic whole of the gene complex of the population, who are a 

combination of races furnishing a "genetic pool" (Piaget, J., 1968). 

Homeostasis is: "the process of keeping something at a stable, or stationary, value is 

called "homeostasis ", ensuring the continuation of a given type of change called 

"homeorhesis ", a word which means preserving a flow" (Waddington, C.H., 1977). 

The equilibrium is essential in order to increase chances of survival. The work of C.H. 

Waddington, about "homeostasis" has shown the interaction of the environment and 

gene complex is in the formation of phenotype, through which the gene complex's 

response to the environment's incitation and "selection" operates on these responses. 

Homeostasis is the ability of the organism that is of so regulated internal conditions as 

to preserve a permanent state of equilibrium, this will enable one to see the organism as 

an entirely self -regulating system (Piaget, J., 1968). 
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3.7.4 Self -regulating system 

Chapter Three:Structuralism 

In any sufficiently isolated system -environment context, the system organises itself as a 

function of maximum resistance to the forces which act on it in its environment. The 

principle of self -organisation can be shown as below: 

external adaptive 
forcings constraints = self - organisation 

Natural systems: intra- and inter -systemic hierarchies (Laszlo, E., 1973). 

A highly organised system tends to be hierarchical more than a non -hierarchical 

organisation and the environment that is composed of systems, becomes a system 

composed of subsystems. The natural systems (organisms) adapt to their environments 

through sequences of self -regulation around steady states. The phenomenon of self - 

regulation is interpreted as an instance of adaptation to the environment through the 

maintenance of the steady states of the organism. As the organism is an open cybernetic 

system stabilising itself to the environment, it is dualist view of nature. 

"Self- maintenance" of the complex systems needs a constant openness of systems' 

boundaries for the purpose of the significance of free energies from the environment. 

Self -regulation is a universal system property. The unity of nature could be exhibited 

through environmental processes into physical and social systems (Laszlo, E., 1973). 

In three respects, organic self -regulation goes beyond those of the physical mechanism 

of equilibrium of L E Chatelier: 

1. The self -regulation of an organism is then ensured by organs or regulation. 

2. The structure's functioning is always tied to the functioning of the total 

organism (the relation between the biological structure and function) (Piaget, J., 

1968). 

3. Taking account of meanings. The behaviour depends on explicit meanings, 

while meanings are implicit in all functioning. 

The relation between the organism and its environment is as a cybernetic loop through 

which the organism selects its environment within which it was conditioned. That 
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means the notion of structure as a self -regulating system must be understood beyond the 

individual organism, by understanding the milieu beyond. 

The organism is the connection between the "structure" and "the subject ". The organism 

is represented as a biological whole and a self -regulated system, and one can understand 

it through its "materials" and physico -chemical content (Piaget, J., 1968). 

The steady states of organisms are not entirely stationary and in the function of time, the 

organic system adopts new steady states. The maintenance of these states are by a 

variety of processes, some of them are named homeostasis and the others are named 

learning, the former related to maintaining the existing organic structure, while the 

latter, maintaining the structure by the evolving behaviour patterns, based on individual 

experience. 

3.7.5 Order and hierarchy 

Many systems in different sciences are reconceptualised as dynamic systems, which are 

a set of systems unclear, interrelated, postulated by different disciplines, and situated at 

different levels of organisation in nature. These are systems of physical, chemical, 

biological, ecological, sociological and even political phenomena with invariant 

structures and properties. The system approach is developed in most sciences 

independently. The cosmic hierarchy level serves as a basic level for the terrestrial -type 

hierarchy which is called atom -to- hierarchy the micro -hierarchy, and the astronomical 

hierarchy the macro -hierarchy (Laszlo, E., 1973). 

As a presupposition, the world is at least, in some respects, intelligibly ordered (open 

traditional inquiry) in special domains or as a whole. Investigators who tend to look to 

the phenomena as orderly phenomena are looking at it as a "fact of nature" (Laszlo, E., 

1973). 

Looking to the world as an orderly whole, means that the knowledge of events in one 

domain becomes fully intelligible when brought into conjunction with the knowledge of 

events in the other domain. 
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Theoretical science aims to bring to the highest degree of consciousness and reduces the 

perceptual chaos that began in a lowly and unconscious way with the origin of life 

(Simpson, G.G., 1961). 

It was found even in so- called primitive societies, that there is a high -level of order - 

seeking enterprises (science of the concrete) (Lévi- Strauss, C., 1972). 

The organisation of behaviour in both societies, the civilised and the primitive, is 

looking to order and coherence (Laszlo, E., 1973). 

For organisms' wholeness, the importance of a biological organisation is the mutually 

constituted interrelation of the organic components. The organisms' order refers to both 

the spatial and temporal configuration and sequence of events. 

Spatial order is as a morphology or structure of the organism, while temporal order is its 

function or physiology. For the organism, there is an everlasting orderly process, which 

is sustained by underlying structures and organised forms. Organic forms or structure in 

morphology description are, in reality, a momentary cross- section through a spatio- 

temporal pattern (Bertalanffy, Ludwig Von, 1952). 

The type of spatial order is of (slow -wave) patterns as the morphological order of a 

living organism. In organisms, the morphology exhibits remarkable forms of symmetry. 

Temporal order as a function of the organism is a process of fast process -waves (Laszlo, 

E., 1973). 

Piaget refers to the order and hierarchy of the structure itself on the one hand and the 

structure and substructures on the other. There is no hierarchy without an order. Every 

structure is a form and content at the same time. By this concept, there is order and 

hierarchy in the structure, which is from a lower content and at the same time, it is 

content from a higher form. So there is an order for this hierarchy, with the same 

criteria, structure and substructures all connected (Piaget, J., 1968). 

3.7.6 Field concept: 

The field concept allows the solution of a problem which is insoluble with the 

individuated particles' conception of classical physics (Laszlo, E., 1973). 
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Planck pointed out that one can obtain an adequate version of the laws unless the 

physical system is regarded as a whole. Field theory argues that all the individual 

particles simultaneously exist in space and time occupied by the system. These particles 

give the field its force, mass and charge as well (Max Planck, Where is Science Going ?, 

London, 1933, p.24, cited in Laszlo, E., 1973). 

Physical phenomena are derived as systems contain subsystems. The physics' 

conception in nature forms ordered fields with complex subsidiary patterns and is 

reflected in the new chemistry showing different complex dynamic patterns. In biology, 

the organisms are discrete entities made up of similarly discrete components in some 

mechanistic type of interaction. 

The concept of an organism is the concept of a whole, more than the concept of a 

constitution of discrete parts (organs, cells, molecules and atoms) by mechanical 

interaction. It forms a system within which such elements are apparent (distinct) as a co- 

ordinated subsystem endowed with boundaries composed of semi -permeable surfaces, 

concentration gradients and energy transfer interfaces (Laszlo, E., 1973). 

The organism emerges with its surrounded enviromnent among many boundaries. So 

the system's boundary is not absolute walls but interfaces, permeable to some 

information, energies and substances. 

As a consequence, the ordered wholes in the sciences are dealing with multi- organic 

units: supraorganic systems, which can be analysed to individual organisms as 

component subsystems. 
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Supraorganic systems 

Continuum 

Relative boundaries, with 
still larger systems, 

continental ecologies and 
plunctary economic& 

social systems 

Figure 3 -15: Supraorganic systems (Source: The author according to Laszlo, 1973) 

These supraorganic systems are broken by relative boundaries of larger systems as 

continental ecologies and planetary economic and social systems. In science, the 

discernment of ordered totality is constituted, at the basic physical level, fields, and 

systems within fields at higher levels, then subsystems within these systems, within 

fields, as a complex hierarchy of organisation in nature (Laszlo, E., 1973). 

3.8 Social structure 

Social structure has always been one of the central concepts in sociological theory and 

analysis. The main subject in sociology is organised around the dualism of structure and 

action, especially the meaning of the social action, but there are fewer definitions of 

social structure. 

One of the main definitions of social structure is that "a term loosely applied to any 

recurring pattern of social behaviour; or more specifically, to the ordered 

interrelationships between the different elements of a social system or society" (Concise 

Oxford Dictionary of Sociology 1994, p.517). 

This definition is general; the other definition of social structure is "any relatively 

enduring pattern or interrelationship of social elements... the more or less enduring 
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patterns of social arrangements within a particular society" (Collins' Dictionary of 

Sociology 1991, p. 597), the dictionary says that no single concept of social structure 

exists in sociology, it is a widespread usage. 

The main thing these definitions highlight is the central idea of structure as a pattern or 

arrangement of elements. And the social structure is a pattern or arrangement of 

elements of the society (Lopez, J. & Scott, J., 2000). 

The social structure and its associated terms are used mostly in describing the 

organisation of social life. 

So the concept of social structure refers to a complex articulation of the institutional and 

relational elements of social life. The analyses of both two types of structures are 

complementary, not alternative frameworks of sociological analysis. 

The social structure has to be seen as an embodied structure which is found in the habits 

and skills in human minds and bodies, and allows them to produce, reproduce, and 

transform institutional and relational structures (Lopez, J. & Scott, J., 2000). 

The social structure then is a concept that points to three interdependent aspects of the 

organisation of social life; the institutional, the relational, and the embodied. 

There are different conceptions of social structure; one is the institutional structure, 

which means that the social structure is seen as comprising those cultural or normative 

patterns that define the expectations which agents hold against each other's behaviour 

and maintain the relations between them. The other is the relational structure, which is 

seen as the social structure that comprises the social relations themselves, understood as 

patterns of causal interconnection and interdependence among agents and their actions, 

as well as the positions that they occupy (Ibid.). 

Schäffle in Structure and Life of Social Bodies (1875 -80) talked about the social 

organism in an influential way and he saw social systems as organised around 

differentiated functional structures that operated in analogous ways to the brain, the 

heart, and the stomach in living organisms. And he referred to the central organ in any 

social organism as the system of national economy, the economic system which 

operates the "social process of digestion" of life (Lopez, J. & Scott, J., 2000). 
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Levi -Strauss means by social structure the systems which were formed by the customs 

and the "unconscious structures" underlying institutions (Lane, M., 1970). 

Durkheim used the word "social structure" as an indication to refer to the overall pattern 

of social life in societies studied as wholes. He thought that tribal and modern societies 

were social types or "social species ", characterised, respectively, by "mechanical 

solidarity" and "organic solidarity" (Durkheim, E., 1984). 

He said that social structures are built from "collective relationships" and "collective 

representations" of elements, in addition to the "morphological" features of social life 

which will originate the social facts which every sociological study has to deal with. 

Social facts are those ways of acting, thinking, and feeling that every particular society 

is dealing with and through which it can exercise an "external constraint" over its 

members (Durkheim 1895, cited in Lopez, J. & Scott, J., 2000). 

Social facts as pattern of kinship relations, the grammar and vocabulary of a language, a 

system of economics, and all elements of physical fabrics all have these characteristics. 

They are general, external and enduring. External social facts constrain individuals to 

act in different ways. These constraints limit and orient individuals in types of 

obligations of behaviours, through which people can live, move, and accept such 

organisational systems of traffic, money, and others (Durkheim, E., 1999). 

The social structure of a society, by consisting of the particular complex of collective 

relationships and collective representations, forms and regulations, will give the society 

its specific characteristics. Each member of a tribal society is similar to all the others 

(they have no individual identity) and their social relations can be completely governed 

by their shared representations. In these circumstances, social action is characterised by 

conformity, altruism, and fatalism. 

Durkheim argued that individuals are integrated through bonds of organic solidarity, in 

which it is the interdependence of each upon all others that ties them together. 

Individuality should be regulated by collective relationships. 

Durkheim explored two aspects of social structure: collective relationships and 

collective representations. Sociological analysis was concerned with the networks of 
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social relations that tied people together into groups and larger social systems. The 

concern of some sociologist writers is how they can transfer social relations into 

normative patterns. 

With the work of Durkheim (of both institutional and relational structures), many 

scientists have taken care of his conceptual and theoretical legacy in studying the social 

structure (e.g. Mauss, Levi -Strauss, Foucault, and Bourdieu) (Lopez, J. & Scott, J., 

2000). 

Craib (1992, pp. 157 -65) has suggested that we can find four ways in which Giddens 

could account for the structured nature of institutions while still maintaining that the 

social system itself is not a separate and autonomous structure. One is by determining 

institutions as the collective effect of structured practices; second is through the 

routinisation of practices, the repetition of practices in time and space. A third 

possibility is through the automatic check by which individuals adjust their practices so 

as to preserve a sense of order. Finally, there is the structuring effect of practices on 

time and space. This structuring effect should be the norms of the beliefs and culture, in 

addition to the abilities of individuals in the society and their potential to operate the 

social system. 

There are two concepts of Durkheim's work of social structure which, combined, 

consisted of the collective relationships that form relational structures and the collective 

representations that give rise to institutional structures (Lopez, J. & Scott, J., 2000). 

3.8.1 Institutional structures 

Parsons and his students have often been described as normative functionalists because 

they saw institutional structure as formed from shared "norms ". These norms, in turn, 

were seen as based in a value consensus. 

Structure, according to Parsons, is a "set of relatively stable patterned relationships of 

units ", and he concluded that a specifically social structure is "a patterned system of 

social relationships of actors" (Parsons 1945a, p. 230, 1975, p. 103, cited in Lopez, J. & 

Scott, J., 2000). 
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These patterns of social relations are to be understood, he argued, as normative patterns - 

as social institutions. 

Commons defined social institutions as the "definite and accepted modes of mutual 

dealing" that prevail in a society (Commons 1899 -1900, p. 3, cited in Lopez, J. & Scott, 

J., 2000). They are expressed in common usages, customs, and laws that shape 

individual desires and actions (actions are economic and political). Social institutions, 

for Parsons, constitute the framework or skeleton of a society. 

As cultural phenomena: 

"Institutional patterns are the "backbone" of the social system. But they are by no 

means absolutely rigid entities and certainly have no mysteriously "substantial" nature. 

They are only relatively stable uniform resultants of the processes of behaviour of the 

members of the society" (Parsons 1945b, p. 239, cited in Lopez, J. & Scott, J., 2000). 

Linton held that while the patterns "are carried in the minds of individuals and can find 

overt expression only through the medium of individuals, the fact that they are shared 

by many members of a society gives them a super -individual character" (Linton 1936, 

p. 102, cited in Lopez, J. & Scott, J., 2000). The institutional patterns endure while 

particular individuals change. 

Berger and Luckmann argued social institutions, which are built by the expectations that 

emerge from people's mutual interactions between each other (Berger, P.L. & 

Luckmann, T., 1966). 

Social institutions, then, have a dual reality, being both subjective and objective. As 

subjective realities, they are the "maps" that people construct to guide themselves 

through their social interactions. Because individuals act on their knowledge, and 

because this knowledge is shared, social institutions become "objectified ". They seem 

to the participants to have an objective reality outside themselves. 

3.8.2 Relational structure: 

Radcliffe -Brown has seen that actual social relations are shaped by norms into which 

people are socialised (Radcliffe -Brown 1922, cited in Lopez, J. & Scott, J., 2000). His 
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central conception is that the social relations of any society depend on the existence of a 

sentimental system. These sentiments which Durkheim called "conscious collective" are 

in the minds of the generations through the religious ceremonies and rituals (Durkheim, 

E., 1976). 

The relations are interconnected through causal laws in space and time into systems. A 

system is an organised whole, a set of interconnected elements within the environment. 

The acts of the individuals are interconnected to form social relations that form the 

system which is called "society ". The social system is a system of the individuals who 

are involved in social relations with each other by communication or an exchange of 

ideas between the minds which then produce a complex network of social relations, 

which is called the "social structure" of the society. Social structure, then, is "the sum 

total of all the social relationships of individuals at a given moment in time" (Radcliffe - 

Brown 1940, p. 190, 55, cited in Lopez, J. & Scott, J., 2000). So that people are 

conscious of their relations within their groupings in the society, and then they tend to 

build a set and bond of obligations and responsibility which may become 

institutionalised norms of behaviour. The social relations exist by virtue of norms and 

rules which people apply in their actions. 

Simmel (1908) argued that the society is not a substance in itself, but is a manifestation 

in the dynamic social relations which are happening among individuals, so it is not a 

thing but it is a process. The shared ideas and collective representations which are in 

individuals' minds are the content of social life and the motivations for actions which 

should be expressed externally by objective forms of social relationships. He thought in 

analysing social forms, that it is difficult to separate them from their contents. 

Tonnies (1889) argued that the normal concepts never appear purely, and the social 

forms are always mixed and entangled with each other as they are physical and mental 

phenomena. 

The relations are determined also by the size and space, it depends on the size of the 

group and the space of acting, it is gradient from the individual, dyad (the two -bond), 

and triad as a bonding of three (Simmel). 
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Park and Burgess (1925) argued that the city is not a physical space only but should be 

understood as more than this. It is cultural, institutional reality, in other words "a state 

of mind, a body of customs and traditions ", and it is also a relational reality, produced 

by those who live in it. The city is an ecological and economic unit which is shaped by 

its size, resources embedded in its morphology, and actions of association and 

dissociation of individuals and groups of people who organise their resources within the 

city space (Lopez, J. & Scott, J., 2000). 

The relational structure of the city as a social system comprises a pattern of 

neighbourhoods which differ from each other, according to their conditions as 

residential, business, commercial, and others (Lopez, J. & Scott, J., 2000). 

3.8.3 Embodied structure: 

Social structures should be seen as having institutional and relational elements. They are 

understood by each other. 

The institutional structure of a society is a virtual order; it is a knowledge which is held 

partially by the minds of its individual members. Although individuals may have the 

ability to formulate some of the norms that comprise their social institutions, they 

cannot form the actual motives for their actions. That is why, because they do not 

follow the explicit and codified norms that they use to describe their social institutions 

when they take into consideration the social practices of their society. 

Sociology should concentrate not on how individuals negotiate and create the meanings 

that orientate them in their interactions. The sociological analysis had to take into 

account the interpretative procedures that individuals use to make sense of specific 

interactional situations and without which communication would be impossible (Lopez, 

J. & Scott, J., 2000). 

Giddens, Foucault, and Bourdieu, all focus, in different ways, on what was called 

"embodied structures ". The relational and institutional structures are grounded in 

people's minds, according to the knowledge available to them. This knowledge does not 

consist of separate sets of "facts" and "ideas ", but is a practical capability or ability that 
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is structured into bodily natures of action and that generates normatively regulated 

social actions. 

There is another dimension related to the ontological depth of social structure, and this 

dimension is hidden into human bodies and their ways of thinking, feeling, and 

behaving as a result of their location in social space. According to this point of view, the 

body and bodily presence become important to the production, reproduction, and 

transformation of social structures. The virtual orders of institutions and relations are 

embodied in the human organisms whose actions allow us to understand their existence. 

For both Foucault and Bourdieu, bodies are seen as the carriers of relational and 

institutional structures (Ibid.). 

3.9 Conclusion: 

Structuralism is a method. It is not a doctrine or a philosophy, but it is a technique that 

enables a process for analysis and interpretation to be followed, in other words, a 

methodology. This method seeks to find and discover the interrelated coherences 

between varieties of elements. So that structuralism proposes the idea that many 

phenomena happen in relation to each other and are not separated in reality. Its 

methodological character makes for a certain openness. 

Structure is considered the main and essential core in building this method. Structure 

consists of elements and the relationships between these elements. These elements are 

in a process of interaction and reciprocity for the purpose of integration and to seek 

equilibration. However, the search for structure comes as a result of interdisciplinary 

co- ordination. Therefore, there is no structure apart from construction, either abstract or 

genetic. 

Structuralism as a general method, deals with all aspects of the elements in many 

scientific disciplines in biology, sociology, linguistics, architecture, urban planning and 

others, and has the ability to analyse structures of different scales accordingly. 

Structure is a system of two interrelated structures, one as a tangible or surface 

structure, which is mainly expressed in terms of a physical experience with objects or 

things, whilst the other is the logico- mathematical knowledge that is related to the 
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structure beneath which is called the deep structure. This logico- mathematical 

knowledge is responsive and brings equilibrium to the structure. 

Understanding the hidden structure is related to abstractions of knowledge that is based 

on action, and the subjectivity of human consciousness. 

Structure holds the meaning and symbolism that are produced within the culture of the 

society. Structure behaves as one entity, however, its characteristics are not the 

collection of its elements, it is more than this, so that the structure is described as a 

whole and not an aggregate. 

Wholeness maintains its structure by its self -regulation and homeostasis, and that 

happens, according to the inner mechanism that is controlled by laws of composition. 

Structure is not static phenomena but dynamic and under a process of transformation. 

The dynamism of a structure is controlled by self -regulation and constrained by laws of 

composition, in order to preserve wholeness and transformation, to maintain invariance 

and allow others to change. The aforementioned properties are almost the main in all 

structures and there are other related properties in more specific characteristics or as a 

result of the main properties. 

Structuralism deals with an understanding of new physics, in which there is an 

invariance of ordered structures. This understanding keeps the main whole of invariance 

as a basic for the different processes that occur later. All processes happen within the 

closure or boundary of the structure and under its consideration. The process of 

transformation is a process for enriching the complexity of the structure. 

The environment consists of ordered structures and substructures in different scales. 

There are relationships between these structures and substructures in order to act as one 

entity in the environment in its macro -scale. 

The significance of the idea of wholeness emerges from emphasising all the 

components, the underlying and tangible forces of the structure as a unified entity. The 

process of transformation under the effect of dynamism will lead to form this wholeness 

in which form is considered as content to a higher form and at the same time, it is a 

form to a lower content. 
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Environmental entities and structures are related to people as its main subjective actors 

who generate, rule, develop and build these entities and therefore, undertake all the 

activities. Thus, social structure is the tangible structure that operates as a driving force 

for building and developing environmental entities. 

Social structure can be seen on different levels; as the base and superstructure model of 

Durkheim in which there is a base or "substratum" of collective relationships, as 

representative of systems of morality, economics, and kinship. Above this base, there is 

a "superstructure ", and according to his opinion, there is a relation of temporal causality 

between them. The superstructure is expressed as a collective representation of beliefs, 

ideas, values and symbols. The second is as a systems and subsystems model, in which 

Parsons identified the action systems in which cultural representations and symbols are 

expressed meaningfully. The third is the model of fields and space that depend on 

Bourdieu's concept of fields of activity, through which the social structure will spread 

through these fields. 

The research took into account the different understandings of these three levels, 

according to the different types of structures (mathematical, logical, physical and 

biological or linguistics) and to the scale and aspects of analysis and interpretation. 

The mathematical structure is one of the essential structures. Its base stands upon the 

understanding of numbers and operations. Elements gather in sets as groups. Operations 

are rules for a combination similar to the laws of composition. The logical consistency 

of order and hierarchy control this structure. Rhythm, regulation and operation are the 

basic mechanism for the self -regulation and self -maintenance of the structure. As a 

result, the concept of group was implemented in a wide range of applications. This 

happens as a typology, through which many types can be represented in one 

constructional group. This concept formed what Piaget called "reflective abstraction ", 

which derives properties not from things or objects but from "acting on objects ". 

Reflective abstraction is related to logico- mathematical knowledge as it is linked to the 

underlying structure through which all processes of co- ordination take place as a 

reflection of human actions and good performance. 
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A group holds many essential mathematical characteristics that control its continuity 

and keep it in harmony and convenient to be used in different domains. 

In architecture and urban planning, formalisation or form production happens after a 

process of abstraction, and the process continues and develops via continuous feedback. 

This process of building a model or a type enhances the process of transformation in the 

enrichment of the architectural and urbanism entities and prevents the creation of alien 

insertions or environments within the urban setting. 

The wholeness in the society is represented by the social structure that consists of three 

main components: an institutional structure which is related to ideas, thoughts, and 

beliefs, which all represent the norms that control the behaviours of the individuals in 

the society. The other component is the relational structure, which represents the 

systems of the community. The third component is the embodiment structure, which 

reflects the potential of a specific society by its educated people or the skills they hold, 

and upon whom lies the responsibility of building and developing the environmental 

entities. Social structure, by its three components, will represent at the end the identity 

of the society which is related to culture. 

Architecture and urbanism are a manifestation of this social structure; in other words, 

they are the surface structure for the deep structure of the society. Studies of these 

entities should emerge from not just the physical phenomena of a synchronic 

manifestation but from discovering the underlying structure, with all its components 

that operate and enrich these phenomena. 

For a real understanding of the different notions and properties of structuralism, it 

would be more appropriate to investigate a methodological approach for the 

interpretation and analysis of the empirical case study entities. However, the next 

chapter will explain the real procedures of the mechanism of the dialectic interrelation 

between the deep structure and surface structure. 

136 



Chapter Four 

Methodology (Tool for Analysis) 



Part One: Theoretical Approach 

Chapter Four 

Chapter Four: Methoclologr 

Methodology (Tools for Analysis) 

4.1 Introduction 

This methodology attempts to demonstrate the ways and importance of using 

structuralism as an holistic method and as a tool for the interpretation of the field study 

structures, for the purpose of discovering that environmental structures are systems for 

transformation. 

Case study is so essential in this type of research in order to show the ability of using 

theoretical literature in empirical applications and how to exam the originality of this 

theoretical approach through an inductive analysis. 

Adopting a methodology depends first, on the theoretical background that helps the 

researcher to build a systematic method of dealing with the empirical work and second, 

on a case study area by using all the capabilities of all the available information and 

data which are collected from the area under study, in order to find out the underlying 

forces that form and generate its environmental structures. These forces might be 

apparent or hidden, simple or complex and multiple. 

Essentially, the methodology aims to find the process of transformation through the 

different dimensions of both social and spatial categories of people and context. The 

methodology depends on both the respondent's answers to an open -ended questionnaire 

(discussed later). Recognition of people's ideas and views about their living contexts on 

various environmental levels, from macro- to micro -scale phenomenon is very 

important to enrich the whole understanding of the environmental setting and the 

individuals of their mutual interactions. In addition, people's ideas will enhance the 

practical experience of the research by their verbal and drawn cognitive maps. 
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Social structure is considered as the most essential part in the literature of structuralism 

as was mentioned before in Chapter five. Moreover, Durkheim supports a dualism 

which refers to the fact that man is both an individual and a communal social being. 

And through his concept of collective images, that everything consists of images or is a 

product of images (Riegel, K., & Rosenwald, G., 1975, p.17). 

Halbwachs (1925, 1950) analysed the social conditions of memory through recalling the 

reconstructions of past events by connecting them with conditions of social life. 

For Levy -Bruhl, collective images which are determined by society are also conceptions 

of and located in individuals. On the other hand, traditional language has been regarded 

as a system of elements (words) and connections (associations). So that firstly, using 

people's mental images about their environment in order to understand actually the 

nature of the interaction between individuals and the environment; secondly, to analyse 

this type of interaction, or in other words, the environmental perception that emerges 

from this interaction. Thirdly, the way people tried to transfer and transform these 

morphological, spatial, social phenomena with all their apparent and hidden forces and 

different types, through formalisation and typology processes through time and over 

generations (Riegel, K., & Rosenwald, G, 1975, p.17). 

Perception and cognition will lead, as mentioned before, to form image schemes 

(schemata) as individuals' self -conducted mental structures which are built, expanded, 

and differentiated. All schemas are developed and modified, according to processes of 

adaptation and regulation, therefore, equilibrium. In other words, it is a transformational 

process. 

Building image schemas as Ron Langacker refers, depends on systematic and imagistic 

concepts which are abstracted from pre- conceptual bodily experiences and functions as 

the constituent of more complex notions which provide structure with an abstract 

characteristic (Langacker, R. W., 1991). 

A schema is a recurrent pattern, shape, and regularity in, or of, these ongoing ordering 

activities. These patterns emerge as meaningful structures for us, mainly at the level of 

our bodily movements through space, our manipulation of objects, and our perceptual 

interactions, as meaningful and connected experiences which require some sorts of 
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pattern and order must be existed to our actions, perceptions, and conceptions (Johnson, 

M., 1987). 

Piaget took into consideration Durkheim's emphasis on continuity in the development 

of man and Levy- Bruhl's emphasis on qualitative differences and elaborated his famous 

distinction between functions and schemata. Functions do not exist without schemata 

and vice versa. And he thought that function is the powerful embedded force that creates 

and transforms the structure. 

Piaget's theory ties structuralism to perceptionism as structures that are confirmed by 

observations; structures organise experience, and developments proceed through 

dialectic interactions between psychic activities of the inner biological and outer 

sociocultural foundations (Riegel, K., & Rosenwald, G., 1975, p.23). 

A common definition of structuralism can be formulated after Martinet (1970), as: "an 

approach to the understanding of objects and phenomena in which these are analysed in 

terms of the manner of their internal construction" (i.e., in terms of a structure). This 

definition has three methodological characteristics; first, analysis should take place by 

seeking what is latent in the phenomenon or object of study. Understanding cannot be 

based only on the knowledge of surface characteristics which are directly observed. 

Second, analysis should discover that these latent properties of the object or 

phenomenon are organisational in nature. Third, analysis of recognising that is in the 

phenomenal world, both momentary stability and constant change must be sought 

within the object or phenomenon of study. Piaget discovered through his research on 

intelligence and cognition development that there is a dependable relation between 

intelligence and adaptation and organisation. The functioning and exercise of 

intelligence will influence the formation and alteration of the structure, at the same time, 

this functioning is dependent on the mutual relation and contradiction of adaptation and 

organisation (Ibid.). 
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The methodology consists of two main parts, deductive and inductive: 

A. DEDUCTIVE PART IN THE METHODOLOGY: 

4.2 Methodology of the analysis 

Structuralism is an holistic method and its approach consists of many thoughts that have 

general characteristics, therefore, one could make use of these aspects and thoughts to 

be implemented in many different disciplines. In addition, one can find that there are 

many contributions to enrich this method which have emerged from many disciplines 

which are different from each other, like linguistics, anthropology, psychology and 

others, but they all share the general concepts of structuralism. 

Architecture and urban planning studies is a wide milieu which has an essential and 

influential impact on people's lives. Therefore, there is a comprehensive effect on many 

levels of an individual's life, from the macro- to micro -scale levels, according to the 

size and scale of the phenomena and the inhabitants to whom it relates, and, of course, 

these phenomena are changing continuously, depending on people's needs and active 

actions in their life. Thus architecture and urban planning phenomena are constructs to 

be analysed and interpreted through their internal meaning and influential hidden 

structure of cultural values and systems. This interpretation and analysis will be in terms 

of what is called a deep structure of the system. Implementing a structuralist's method 

by its ideas and concepts will shed light on an essential process in the main route of this 

comprehensive method; it is the process of transformation. 

In addition to Piaget, there are many researchers from different disciplines in 

psychology, anthropology, and linguistics, who have been concerned with structuralism, 

like Claude Lévi- Strauss, Naom Chomsky, Durkheim and others. The author will try to 

make use of their ideas and thoughts which they implemented, mainly in their 

disciplines, after reshaping them in a way that serves architectural and urban planning 

studies. However, the main flow and sequence of concepts and thoughts are according 

to Piaget's thinking on structuralism. 

But why Piaget? The answer will be complex. First, Piaget is considered one of the 

earliest workers who drew on the first essential concepts in structuralism, especially 
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from the point of view of psychology, which is strongly connected to the study and the 

sequence of the research. Second, his main concern is concentrated on the process of 

transformation, rather than the final product; and this comes close to what happens in 

architectural and urban planning studies as one can see clearly when interpreting the 

examples from the case study area, and that is why he was described as a 

transformationalist within other structuralists. Third, Piaget, as it will be come clear, 

considers activity as the main generator of the structure and process of transformation 

and that it is related eventually to activities of the organism through the process of 

adaptation and organisation. As will be clarified in more detail in the next paragraph 

(4.3), this last point actually is the vital point that connects the sequence of the research, 

and operates strongly the process of transformation. 

Piaget through his studies on the cognitive development of children said, that cognitive 

development is a process of changing structure and invariant (unchanging) functions. 

So we have the same function which is unchangeable but with a different structure over 

time, according to the difference in conceiving the surrounding and changes in our 

perception, in other words, our schemas. These structures or schemas are patterns of 

action on the part of the organism; first by physical action (in the sensory -motor stage), 

then mental action (from the pre- operational stage and onwards). So this idea is moving 

from being physical to being mental through the co- ordination of actions. 

People try to experience the environment constantly and continuously, and there is 

always a feedback from this experience to enrich and develop the mental logic and 

abilities to take decisions. This continuous interplay that happens between an organism 

and the environment will move the action into different stages, from the physical stage 

to mental stage and then to build an abstraction for these actions, and by the co- 

ordination of actions a logical structure becomes constructed and reconstructed (Riegel, 

K., & Rosenwald, G, 1975, p.55). This abstraction is called, as it was mentioned in the 

previous chapters, a reflective abstraction, which increases the complexity in materials. 

On the other hand, "logic can then still be seen as the most general of disciplines... it 

remains the tool applicable to all disciplines and theories" (Benacerraf, P., 1965). 

Piaget uses the logico- mathematical process as a representative of abstraction and 

summarises that the importance emerges from the abstraction of the structure and not 

from its formalisation. 
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From linguistics, the author will shed light, especially from the literature of Chomsky 

whose argument comes on two distinct levels: for grammars of the surface structures of 

the national languages and for that of underlying universal deep structure. His concerns 

are about the "generative grammar" which concentrates mainly on two stages of dealing 

with language; first on knowing grammar, and second, this grammar will become 

generative. Chomsky concentrated on transformational rules by which surface structures 

are derived from deep structure (Ibid.). 

Some of Chomsky's followers (Lenneberg, 1967; McNeill, 1968, 1970) have identified 

these universal forms of the deep structure with innate schemata of the organisms. So 

that transformations are related to intrinsic activities of the organism instead of their 

forms. 

The author will try to make use from anthropology, from Lévi -Strauss and his literature 

of biological organism, laws of composition, social structures of kinship, and concepts 

of oppositions. 

To recapitulate, the main literature of structuralism was born outside architectural and 

urban planning studies, but the general definitions of structural ideas and concepts stand 

on the basis of an understanding that the environment consists of entities and these 

entities have structures which will enable the worker in other disciplines to adopt these 

ideas and concepts (Luchinger, A., 1981). 

On the other hand, dynamic philosophy, especially structuralism helps to understand 

many fields related to human understanding (Riegel, K., & Rosenwald, G., 1975, p.65). 

But adopting these ideas and concepts in architecture and urban planning needs to have 

a new understanding of the definitions and critical articulations that influence the 

environmental structure by taking into consideration the main differences between 

architectural and urban design phenomenon and other disciplines' phenomenon, in other 

words, between the organisms or language and built environment structures. 

Anthropology deals with living creatures in the form of ideal structures and language, in 

the form of optimal structures. According to the anthropological view, the idealistic 

forms of an organism enable it to still live and if there is any defect, the organism will 
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die. In the case of language, the elements of the word (letters) and through its 

combination in different words will express its exact meanings. So there are no middle 

stages in these two cases and they should be nearly one hundred percent forms because 

the organism cannot live and the word cannot express its meaning. However, in 

architecture and urban planning studies, the case is different because one can find many 

stages between the primary stage of elements and the complete structure, and these in 

between structures are various in their qualities. The research should take into 

consideration these stages in order to realise the way and process of development across 

all these stages and attempt to look for the types and forms which are moving closely to 

the higher quality. Studying these structures can provide a way of interpretation that 

links the deep and surface structure. Figure 4.1 shows the differences of using 

structuralism in linguistics, anthropology, and architecture and urban planning. 
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Figure 4- 1: The difference between the structuralist entities in linguistics, biology, and 
architecture and urban planning studies (Source: The author, 2005) 
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For this reason then, the author will take into consideration these differences and try to 

accommodate the structuralist's ideas as far as he can and as an attempt to analyse the 

environmental structures and entities. 

4.3 Structuralism of Piaget: 

4.3.1 The basis of Piaget's theory: 

The essentials of Piaget's theory are: 

1. Knowledge has a biological function, and arises out of action. 

2. Knowledge is basically "operative ", it is about change and transformation. 

3. Knowledge consists of cognitive structures. 

4. Development proceeds by the assimilation of the environment to these structures, 

and the accommodation of these structures to the environment. 

5. Movement to higher levels of development depends on "reflecting abstraction ", 

which means coming to know properties of one's own actions, or coming to 

know the ways in which they are co- ordinated (Campbell, R., 2002). 

4.3.1.1 A biological function: 

Piaget's research was concerned with the developmental theory of knowledge which he 

called a "genetic epistemology ". The idea of equilibrium became central to his genetic 

epistemology. Piaget believed that the development of knowledge was a biological 

process, a matter of adaptation by an organism to an environment. 

4.3.1.2 Operative knowledge: 

Piaget believed that knowledge is primarily operative. Knowledge is primarily about 

change and transformation. 

4.3.1.3 Cognitive structures: 

Piaget thought that our knowledge consists of cognitive structures. Some of these 

structures are simple while others are highly sophisticated. He called the simple 

structures sensorimotor action schemes (which are translated to schemata). Action 
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structure depends on some trial and error procedures happening to enable the user to 

conclude a result of a scheme depending on this action. 

The higher level of cognitive structure is involved in logical thinking, like the ability of 

children to act and work with hierarchical systems of classification. So making this 

inference correctly acquires a logical structure. 

Both action schemes and logical structures should be emphasised as operative. This type 

of knowledge came in contradiction with what Piaget called the knowledge of static 

things as "figurative" knowledge. For Piaget, visual perception is figurative. Visual 

images are forms of figurative knowledge so language is as well. In Piaget's theory, 

operative knowledge emerges from the existence of action, and development is achieved 

by the influence of the cognitive structure. And that is because cognitive structures are 

active things, and they represent the interacting with the environment, therefore, these 

structures are naturally in change, according to the experience of being used 

continuously. However, organism and environment are both playing a role and are 

involved in this process of change (Ibid.). 

4.3.1.4 Assimilation and accommodation: 

One makes use of a scheme or a logical structure by applying it to the environment. 

Applying the scheme to a new situation Piaget called assimilation and it is a qualitative 

development, otherwise changing the scheme to make it work again better, or be a 

better fit in the environment, Piaget called this an accommodation and it is a 

quantitative development. One can accommodate by restricting the old and introducing 

a new one (Campbell, R., 2002). Assimilation and accommodation are the two 

complementary processes of adaptation described by Piaget, through which awareness 

of the outside world is internalised. They are inseparable and always found in dialectical 

relationship. In reality, both are going on at the same time (Atherton, J. S., 2003). 

When an organism or individual encounters a new stimulus, an assimilation process 

tries to assimilate it into an existing schema, and the equilibrium will occur in order to 

keep a stable condition. If there is no ability to assimilate this new stimulus, the 

accommodation process tries to modify or create a new schema, and then the 
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equilibrium process takes place. In all periods of cognitive development, this process of 

building schemata upon each other happens continuously. 

Successful adaptation reflects a balance between accommodation and assimilation such 

that new experiences are interpreted in the light of one's views of the world, but one's 

views of the world are subject to change when the evidence against them becomes 

significant (Barnes and Noble, 2005). 

The balance between assimilation and accommodation will achieve an ideal 

development as Piaget described in equilibrium, and the processes and constraints that 

tend toward this equilibrium are called equilibration. Equilibration is the most 

fundamental aspect in development, in addition to another notion that Piaget gave so 

much attention to that is "reflective abstraction" which is responsible for the bigger 

leaps that happen during the process of development. 

Outside Inside your head Outside 

Assimilation: fit 
practice to theory 

Complex but familiar external objects are simplified to fit pre -existent 
categories in your head 

Outside Inside your head Outside 

Accommodation: 
fit theory to practice 

You have to change the ideas in your head to fit the realities of 

external objects 

Figure 4- 2: Assimilation and accommodation (Source: Atherton, J. S., 2003) 

4.3.1.5 Reflective abstraction: 

Building proper cognitive structures based on self -experience depend on our own 

contemplative efforts and the self -discoveries that result from them. Proper cognitive 

structures will achieve the needed understanding to solve problems. 

Understanding is not a static thing. It is always a constantly changing due to every new 

place of information and experience. These quantum changes can occur, bringing about 

a reconstruction of schema that can allow understanding to follow. The restructuring of 

cognitive processes is necessary to lead to a deeper understanding (Shirkey, D., 2003). 
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In some cases, old schema may present such an obstacle that further learning does not 

take place (Skemp, R.R., 1986). 

In the work of Dienes, Piaget, and Skemp in the early 20th century, the concept of 

abstraction occurs when experiences are connected to one another on the basis of their 

similarities between isomorphic structures (Mitchelmore, M. C. & White, P., 1995). 

Skemp summarised the theory concisely as follows: 

"Abstracting is an activity by which we become aware of similarities ... among our 

experiences. Classifying means collecting together our experiences on the basis of these 

similarities. An abstraction is some kind of lasting change, the result of abstracting, 

which enables us to recognise new experiences as having the similarities of an already 

formed class. ... To distinguish between abstracting as an activity and abstraction as its 

end -product, we shall ... call the latter a concept" (Skemp, R.R., 1986, p. 21). 

Abstraction comes from three main principles: familiarity, similarity, and reification. 

1. Familiarity. One becomes first familiar with several examples or contexts that 

lead to construct a particular concept which eventually becomes abstracted. 

These contexts could be objects, operations (as in mathematical teaching), or 

abstract ideas. 

2. Similarity. By finding and making explicit the similarities in these familiar 

examples and contexts of that concept. 

3. Reification'. After exploring the concept in more detail, it becomes increasingly 

a mental object in its own right, recognised from any specific context. Therefore, 

every application of the concept will increase its abstraction and its relation with 

the familiar contexts (Mitchelmore, M. C. & White, P., 2000). 

Sfard (1991) uses the term reification for the final stage of the abstraction process where 

the learner constructs a new mental object to embody a perceived similarity 

(Mitchelmore, M. C. & White, P., 2000). Of course, abstraction is about the properties 

which are common to all the similar structures. 

I Reification: 1: regarding something abstract as a material thing (http: / /dictionary.reference. 
com /search ?q = reification %20). 
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Cognitive theories are providing values in analysing the difficulties and helping us to 

construct logical ideas which are mental objects and these conceptual entities are the 

essence of advanced mathematics. This will lead to the theory of reflective abstraction 

"in which processes are encapsulated as mental objects which prove to be easier to 

manipulate at higher levels of abstraction" (Thompson, Patrick W., 1991). 

After 1920, Piaget was concerned about the difference of being able to do something 

and being reflectively conscious of how to do it. La prise de conscience, becoming 

conscious of your ways of knowing, or of the co- ordinations of your actions, was 

always basic to his theory. Therefore, reflecting abstraction was emphasised in the later 

years as the way in which we become reflectively conscious. 

In reflecting abstraction, as Piaget noted, one will be able to draw distinctions and make 

generalisations that are abstract in different ways. Piaget referred to empirical 

abstraction for the abstractions that come from the specific empirical case (e.g. an 

animal is more abstract than a dog, because it is superordinates to a dog and includes it). 

Some of the abstractions become at a higher level of generalisation as a result of 

continuous reflecting on the many operations, in other words, the reflected are reflecting 

abstractions results which are more general than the results of empirical abstraction 

which could be related to a specific operation only (Campbell, R., 2002). 

MENTAL 
REPRESENTATIONS 

OF "DOG" 

CONCEPT 
FORMATION 

Intension s 

an expression "DOG" 

DOGNESS 

extension 

THE SET OF DOGS 

belongs to 

DOG 1 

concept 

an Individual dog 

Figure 4- 3: A sample meta schema of a thing, of a term, and of a concept (Source: 

Campbell, R., 2002) 
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In Figure 4 -3, the processing of concepts is illustrated by an expression "DOG" (and its 

"connotation" and "denotation "), the proper process of creating a new concept has been 

inserted between the concept and a set of different mental representations of the concept 

(or, different mental representations of an expression referring to an individual that 

belongs to the class of the things the extension of which is the concept). 

The concept of reflective abstraction which was put forth by Piaget and developed by 

Dubinsky could be as a primary mechanism for achieving progression of learning from 

merely knowing facts to the level of understanding concepts (Shirky, D., 2003). 

Reflective abstraction is "as a set of operations on operations" (Piaget, J., 1970). In 

other words, it abstracts and generalises over one's prior ways of co- ordinating one's 

actions. 

Concepts are products of human logical thinking. If the concepts are entities, they are 

either sensible, mental entities such as innate ideas, images, thoughts, conceptions, etc., 

or supersensible entities such as universals, meanings, abstract objects, etc. (Palomäki, 

1994, p. 53. cited in Marjomaa, E., 1997). 

"One important feature of all forms of conceptualism is the assumption that concept - 

formation proceeds through developmental stages of increasing structural complexity, 

where the later stages contain reconstructions of the earlier. These reconstructions are 

brought about by what Piaget has called "a process of reflective abstraction ". This 

process consists of the projection of previously constructed concepts onto a new plane 

of thought, where they are reorganised in accordance with the closure conditions of new 

laws of concept- formation characteristic of the stage in question" (Palomäki, 1994, pp. 

36 -37. cited in Marjomaa, E., 1997). 

As an example of reflective abstraction was given by Piaget and about why 

multiplication is harder to understand than addition, it is because in addition, there is 

only one operation on numbers: the operation of addition, while in multiplication, there 

are two operations on numbers. Piaget said that in order to understand multiplication, it 

is not enough to focus thinking "on the objects that are being put together with other 

objects, and thus on the result of this union. Multiplication also involves isolating the 

number of times that the objects are being brought together; it means enumerating 
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operations as such, not just the results of those operations (i.e., the number of objects 

transferred each time)" (Piaget, J., & Inhelder, B.r., 2000). 

Jean Piaget thinks that a priori knowledge is a dual concept. Creating new knowledge 

is dependent on the combination of two components, first the physical experience with 

the object itself and second, a logico- mathematical knowledge that forms equilibrium. 

"On the one hand, knowledge is never derived exclusively from sensation of 

perceptions but also from schemes of action or from operatory schemes of various 

levels (vertical Decalogues), both irreducible to perception alone, on the other hand, 

perception itself does not consist in a mere recording of sensorial data but includes an 

active organisation which is due to the influence on perception as such of this 

schematism of actions operations" (Piaget, J., 1973 pp. 86, 87). 

The physical experience is one in which the person acts upon the object itself, while 

logico- mathematical Knowledge is achieved not by the physical handling of objects, but 

with abstractions of knowledge based on action. This action is given characteristics (not 

already found in the object, yet not taking any away that are already present). The 

characteristics are given to an object by the subject (being subjective in nature). An 

example of this is when a child learns how to put objects into an ordered system, giving 

these objects a subjective characteristic, like counting rocks and giving them numbers to 

be able to determine the amount present. So the a priori becomes grasped in experience 

and logico- mathematical knowledge, and the physical and logico- mathematical 

knowledge develop in sequence (Physical -> Logico). In other words, knowledge is 

constructed to be an internal reality associated with external elements and there is a 

harmony between (the concept of adaptation/assimilation -accommodation) 

characteristics of the object and the operations of the subject (Eberts, J., 2002). 

Piaget's interest was not in knowledge, per se, but in the process of coming to know: the 

acquisition of knowledge. Logico- mathematical knowledge comes about when an 

individual passes through all four stages of Piaget's cognitive development model, 

starting from the prelinguistic stage. So an individual's thoughts, words, and actions 

meld with external reality (Ibid.). 
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Piaget made two observations, first, that reflective abstraction has no absolute beginning 

and it is started by the early stage of sensori -motor structures (Beth & Piaget, 1966, pp. 

203 -208), and second, the developmental history of mathematics is considered as an 

example of the process of reflective abstraction (Piaget, 1985, pp. 149 -150). 

Piaget distinguished three major types of abstraction: 

1. Empirical abstraction: This is knowledge derived from the properties of the 

objects (Beth & Piaget, 1966, pp. 188 -189). This abstraction is related to the 

external experiences that appear to the subject. The knowledge of these 

properties is internal and as a result from the internal constructions made 

internally by the subject. According to Piaget, this abstraction leads to extraction 

the common properties of objects and extensional generalisations. It is the 

representation of some to all from the specific to the general like colour and 

weight of objects (Dubinsky, Ed., 1991, p.97). 

2. Pseudo -empirical abstraction: It is the intermediate stage between empirical 

and reflective abstraction. The properties appear by the influence of the action of 

the subject on the objects (Piaget, 1985, pp. 18 -19). The knowledge of this 

situation is considered mainly as empirical because it has to do with objects, but 

its configuration in space and relationships are due to the actions of the subject. 

3. Reflective abstraction: Is drawn from what Piaget called the general co- 

ordinations of actions and its source is the subject and it is completely internal. 

Reflective abstraction leads to a very different sort of generalisation in which 

particular laws acquire new meaning (Piaget & Garcia, 1983, cited in Dubinsky, 

E., 1991). 

Empirical and pseudo- empirical abstractions draw knowledge from objects by the 

influence of actions on them. While reflective abstraction interiorises and co- ordinates 

these actions to form new actions, and ultimately, new objects may no longer be 

physical but rather mathematical such as a function or a group (Dubinsky, Ed., 1991, 

p.98). 
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Reflective abstraction is much more completed and according to Piaget "the 

development of cognitive structure is due to reflective abstraction..." (Piaget, 1985, pp. 

143). 

Piaget considered reflective abstraction as a method through which all logico- 

mathematical structures are derived (Piaget, 1971, pp. 342), because all the 

mathematical abstractions are constructed through this method. The nature of reflective 

abstraction differs through a continuous process of experiencing the environment. 

According to Piaget, the first part of reflective abstraction is of drawing properties from 

mental or physical actions at a particular level of thought (Beth & Piaget, 1966, pp. 188- 

189). This involves, among other things, cognisance or consciousness of actions. It can 

also include the act of separating a form from its content. So abstraction is a projection 

onto a higher plane of thought (Dubinsky, Ed., 1991, p.98). Over time, as Piaget said, 

there is "a process which will become increasingly evident over time: the construction 

of new combinations by a conjunction of abstractions" (Piaget, 1972, p. 23) This 

construction will become the essence of mathematical development (Dubinsky, Ed., 

1991, p.99). Many examples of reflective abstraction are derived from children's 

thinking: 

1. Commutativity of addition: Piaget concluded that a number of objects in a 

collection are independent of the order in which these objects are placed. 

Counting the objects and reordering them in different collections, comparing 

these collections and then realising that they give the same result (Piaget, 1970a, 

pp. 16 -17). 

2. Number: The concept of number is constructed by co- ordinating the two 

schemas of classification (construction of a set in which the elements are units, 

indistinguishable from each other) and seriation (which, as we observed earlier, 

is itself a co- ordination of the various actions of pairing, tripling, etc.). 

3. Trajectory: The traversal of a path is understood as a co- ordination of 

successive displacements to form a continuous whole (Piaget, 1980, p. 90). 

4. See -saw: It is a combination of actions on both sides and Piaget saw this as a co- 

ordination of two actions into a single system (Piaget, 1978, p. 96). 
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5. Multiplication: It is the addition of the additions, and it is necessary to 

encapsulate the (mental) action of addition into an object (or set of objects) to 

which addition can be applied (Piaget, 1985, p. 31). 

6. Fluid levels: An amount of fluid in a vessel with sloping sides and markings at 

equal height divisions (Piaget et al., 1977, chapter 7). Piaget pointed out that this 

situation is a "variation of variations ". The first variation must become an object 

to which an action is applied (sloped sides), resulting in a higher order variation. 

There are four different kinds of reflective abstraction as a method in constructing 

advanced mathematical thinking: 

1. Interiorisation: A composition or co- ordination of two or more processes to 

construct internal processes as a way of making sense of perceived phenomena. 

Piaget called this interiorisation and referred to it as "translating a succession of 

material actions into a system of interiorised operations" (Beth & Piaget, 1966, 

pp. 206). The commutativity of addition described before is an example of this. 

2. Co- ordination: A composition or co- ordination of two or more processes to 

construct a new one was distinguished from Piaget's phrase, "general co- 

ordinations of actions" which refers to all ways of using one or more actions to 

construct new actions or objects. Trajectory and see -saw are examples of this 

point (Dubinsky, Ed., 1991, p.100). 

3. Encapsulation: Multiplication, proportion, and variation of variation 

demonstrate the construction which is perhaps the most important in 

mathematics. This is encapsulation or conversion of a dynamic process into a 

static object. As Piaget put it (Piaget, J., 1985, pp. 49), "...actions or operations 

become thematised objects of thought or assimilation ". He considered that: "The 

whole of mathematics may therefore be thought of in terms of the construction 

of structures,... mathematical entities move from one level to another, an 

operation on such "entities" becomes in its turn an object of the theory, and this 

process is repeated until we reach structures that are alternately structuring or 

being structured by "stronger" structures" (Piaget, 1972, p. 70). The idea of 

encapsulating which was applied by Piaget to the relativity between form and 

content represents the relation as "...building new forms that bear on previous 

forms and include them as contents" and "reflective abstractions that draw from 
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more elementary forms the elements used to construct new forms" (Piaget, 1985, 

p. 140). 

4. Generalisation: When the subject learns to apply an existing schema to a wider 

collection of phenomena, then this schema has been generalised. This can occur 

because the subject becomes aware of the wider applicability of the schema. 

If a process is encapsulated to an object as the ratio between two quantities, or 

an addition, therefore the existing schema such as equality or addition can then 

be applied to the schema to obtain, accordingly proportion or multiplication. In 

this case, the schema remains the same but now it has a wider applicability. The 

object changes for the subject and the extended schema now has the ability for 

assimilation. Piaget referred to that as reproductive or generalising assimilation 

(Piaget, J., 1972, p.23) and he called the generalisation extensional (Piaget & 

Garcia, 1983, cited in Dubinsky, E., 1991 p. 299). 

5. Reversal: The fifth point was not considered as past points of reflective 

abstraction by Piaget, but for Dubinsky, it is an additional form of construction. 

This point relates to the subject by thinking of the inverse of the process when it 

exists internally, for the purpose of constructing a new process which consists of 

reversing the original process. (Dubinsky, Ed., 1991, p.100 -101). 

The structure in architecture and urban planning studies is the result of many continuous 

operations. Some structures are repeated in different types and have the same elements. 

The repetition of these structures, especially in complex structures, gives us the 

significance of some structures which are transformed successfully over time. 

Therefore, reflective abstraction for Piaget is the process that involves in the formation 

of elementary logico- mathematical concepts and he also emphasised its active nature: 

"The [mathematical] abstraction is drawn not from the object that is acted upon, but 

from the action itself" (Piaget, 1970, p. 16). Piaget also emphasised the fact that 

abstraction is constructive. Dubinsky (1991, p. 99) claims that "Piaget seemed to feel 

that this constructive aspect of reflective abstraction is more important than the 

abstraction (or extraction) aspect" (Mitchelmore, M. C. & White, P., 1995). 
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Piaget thought that the advanced stage of reflective abstraction would lead to the kind of 

mathematical thinking by which form or process is separated from content and that 

processes themselves are converted by mathematicians to objects of content (Piaget, 

1972, pp. 63 -64 and pp.70 -71). 

4.3.2 The influence of mathematics on Piaget's theory: 

Structuralism, in the philosophy of mathematics, is the view that the proper subject 

matter of mathematics is the relationships between various kinds of mathematical 

entities, rather than the entities themselves (Mark Colyvan, 2005, cited in Dubinsky, 

1991). 

"Mathematics is abstract in the sense that mathematical concepts are formed by a 

process of abstraction -the recognition and reification of a similarity between a set of 

previously unrelated objects, events, or ideas... Mathematics is abstract because the 

constituent concepts are abstract" (Mitchelmore, M. C. & White, P., 1995) 

From the paragraph above and from the subject of reflective abstraction, one can see 

that abstraction and reflection are most important to the understanding of structures. 

This means that in order to describe this abstraction, philosophical investigations will 

connect abstraction and the nature of numbers as abstract entities. Besides, mathematics 

seems at the beginning and as Descartes as a reflection or an ideal abstraction of the real 

world with its properties (Riegel, K., & Rosenwald, G, 1975, p.9) Galileo had written, 

"Nature's great book is written in mathematical language" (Peat, F. D., 1990). At the 

beginning, perhaps mathematicians began their studies with a real concrete problem 

from the physical world but at the end, mathematics has moved away from specific 

cases to focus on more abstract relationships of thoughts, than investigations between 

these relationships (Ibid.). 

For Neumann, mathematics is "relation of the relationships" which is concerned with 

any particular field of mathematics but with the relationships between the different 

fields themselves (Peat, F. D., 1990). 
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Mathematics, obviously, looks like language, the former deals with numbers and 

symbols, is used to make calculations and is of a highly abstract form. Natural language 

on the other hand has all these features enfolded within it. 

Carl Jung spoke of the archetypes which could be taken as those dynamical orders, 

unknowable in themselves, that underlie the structure of the collective unconscious. The 

archetypes are never seen directly but their power can be experienced in certain 

universal symbols. The underlying ordering principles evolve and structures both matter 

and mind. Numbers for Jung are direct manifestations of the archetypes and they 

therefore are a reflection of the basic structuring processes of the universe itself. 

Although, in linguistics "the sign is arbitrary ", the meaning of the world does not lie in 

how it sounds or the way it is written, but in the way it is used. In mathematics, the 

numbers are totally different; they are not arbitrary but have a meaning and existence of 

their own. The philosopher Wittgenstein said: "if you want to know the meaning look to 

the use ", so in his words, the significance of function and then usability appeared as the 

main factors in each structure (Peat, F. D., 1990). 

Leibniz referred to the fact that the basis of knowledge did not lie in the reflection and 

abstraction of ideas themselves but in the relationship between ideas. So mathematics 

began to be seen as a system of operations rather than a reflection of substantive 

conglomerates. These operations and systems are structures consisting of elements and 

relations. However, mathematicians are concerned with "numbers, functions, sets, and 

spaces in order to explain structures (Riegel, K., & Rosenwald, G, 1975). 

Paul Benacerraf in his writings; (1965) and Mathematical truth (1973), said that 

numbers have no identifying features except structural ones, 

objects at all (Benacerraf, Paul, 1965, p.294). 

and numbers are not 

There are other beliefs that there are many operations happening inside an organism in 

order to form the balance or the equation. Frege and Russell think that these operations 

are not equal but of an equivalent nature to achieve this balance (Frege and Russell, 

1903, cited in Riegel, K., & Rosenwald, G., 1975). 

When Piaget began his studies on intelligence and cognitive development on children, 

he emphasised that mathematics, was the generic milieu of his study. So he pulled 
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together ideas from mathematics and mathematical logic that would help him describe 

different forms of human thought. After 1965, Piaget turned his concerns to the 

processes of development rather than to number or physical causality. He and his 

students attempted to isolate the operations of equilibration, or reflecting abstraction, or 

differentiating new possibilities and integrating them into new necessities, or looking at 

the contradictions in one's thinking, or becoming conscious of one's ways of thinking 

(Campbell, R., 2002). From mathematics as logical abstraction, and from Piaget's (1950) 

notion of the individual's intellectual development based on the premise that progress 

can only occur through spontaneous, generative activities of the organism (Riegel, K., & 

Rosenwald, G., 1975, p.22), he intended to use a particular concept from mathematics 

which would concentrate on the importance of organisation, operations, complex 

structures and relations and all in relation to action, directly or indirectly. So besides the 

concept of: 

1. Schemas which is "the structure or organisation of actions... "(Piaget, 1969, p.4), 

Piaget used: 

2. Operations which is "the form of internalised actions..." 

3. Groupings or in other words, the organisation of operations into a logico- 

mathematical order which could be "a certain form of equilibrium of 

operations... organised into complex structures..." 

4. The group that has four combinations of "inversions and reciprocities into a 

single system..." (Piaget, 1969, p.140). The concept of a "group" is essential in 

experiencing the environment and the operations on its structures. The main idea 

concentrate on the ability to group possibilities in different ways; for two 

variables A and B there are four possibilities: 

a. By conjunction: "Both A and B make a difference ". 

b. By disjunction: "It's eitherA or B ". 

c. By implication: "If it's A, then B will happen" (the formation of a hypothesis). 

d. By incompatibility: "When A happens, B doesn't" (the elimination of a 

hypothesis). 

This study will concentrate on the previous four possibilities of the group in 

investigating the entities of case study area in the next chapter. One can operate on 
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the operations which represent a higher level of grouping. For the proposition, such 

as "it could be A or B," one can do four things with it: 

a. Identity: Leave it alone. "It could be A or B." 

b. Negation: Negate the components and replace or's with and's (and vice versa). 

"It might not be A and not B, either." 

c. Reciprocity: Negate the components but keep the and's and or's as they 

are. "Either it is not A or it is not B." 

d. Correlativity: Keep the components as they are, but replace or's with and's, 

etc. "It's A and B." (Boeree, C. George, 1999, cited in Dubinsky, 1991). 

Each structural concept is employed to represent stability entailed in action, such as 

searching, manipulating, combining, separating, relating ...etc. (Riegel, K., & 

Rosenwald, G, 1975, p.70). 

From the recent chapters, activity and the co- ordination of actions as logical structures 

are fundamentals in environmental structures. So the most basic assumptive 

commitment of Piaget's theory is to the primacy of activity, which is obviously reflected 

in the theory through the concepts of assimilation, accommodation and equilibration 

among others. According to this understanding, structure always is under construction 

and "there is no structure apart from construction (activity)" (Piaget, J., 1970), so this 

statement is a faithful reflection between being and becoming. 

The process of adopting activity as the essential driving force in constructing structures 

through assimilation and accommodation in order to achieve equilibrium is dynamic 

and not static. On the contrary, the choice of static leads to a direct "analytic ideal" of 

science. Once the object is taken as primary, the object will be subdivided into elements 

in relation to unidirectional and linear causal sequence. But understanding will be 

different if the activity is chosen as basic; in this situation, the choice is to find being in 

becoming, constancy in change, and stability in instability (Riegel, K., & Rosenwald, G, 

1975, p.65). 
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4.3.3 The main components in Piaget's theory: 

For Piaget, creating new knowledge or cognitive or intellectual knowledge is the 

combination of three concepts of function, structure, and genesis, and one can find these 

three concepts are represented into three components in his theory of cognitive or 

intellectual development, in addition to a fourth component which could be 

complementary to the main three ones: 

1) A functional component. 

2) A structural component. 

3) A stage component. 

4) Structures and substructures' relationships. 

4.3.3.1 Functional component: 

The functional component reflects Piaget's basic commitment to activity, and for him 

"Intelligence is an adaptation" (Piaget, J., 1968). 

Adaptation with organisation constitutes the two given biological unchanging and 

always present functions or activities of the system. 

Adaptation is defined as the more specific activities of assimilation and accommodation 

and intelligence is further defined as the relation of equilibrium between these activities. 

Equilibrium process is an active developmental dimension that accounts for the order 

(diachrony) of the forms which are described by the structural dimension of the theory. 

Piaget described "the development of cognitive functions consists, above all, of a 

process of equilibration" (Piaget, J., 1971). 

For Piaget, activities provide the primary explanatory concepts for the specific 

ontogenesis of the particular structures. So that cognitive structures are developed 

through the activities of assimilation and accommodation (Riegel, K., & Rosenwald, G., 

1975, p.70). That is why every stability or being should be found in becoming, and this 

will lead to the structural component of the theory. 
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4.3.3.2 Structural component: 

Chapter Four: Methodology. 

In structural component, structures are defined by Piaget as: "the organisational forms 

of mental activity" (Piaget, J., 1971) and as self -regulating systems of transformation 

(Piaget, J., 1970). 

Also "structure is a totality; that is, it is a system governed by laws that apply to the 

system as such and not only to one or another element in the system" (Ibid.). 

Piaget employed the concepts of schemes, operations, and their organisation into logico- 

mathematical groupings and the group (Riegel, K., & Rosenwald, G., 1975, p.70). 

4.3.3.3 Stage component: 

The third component in Piaget's theory is a stage component as a task of ordering the 

general forms or structures. 

Ordering forms requires the introduction of a principle of order, which is, an 

equilibration process that defines the direction (from lesser to greater mobility and 

stability of forms) and provides the principle that various forms are distinct. 

Each general form is a level of organisation that has distinctive systemic properties (not 

reducible to other levels), and levels are arranged, according to their mobility and 

stability and not according to time. 

The general holistic programme requires only the representation of structure, while a 

diachronic interpretation requires levels of organisation and their order. Structures and 

stages of structures are simply descriptions of complex behaviours which could be 

shown as a product of the combination of simple elements reflecting an elementary 

structuralism (Ibid.). 

4.3.3.4 Structures and substructures' relationships: 

The fourth requirement of Piaget's structuralism is achieved through the analysis of 

subsystems and structures in relation to the more general structure, and this occurs in 

both diachronic and synchronic dimensions. 
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Diachronically, high level structures are assumed to transform lower level structures 

thus forming hierarchical systems of structures. Synchronically, at each level or stage of 

structures, there is an analysis of the specific structure and substructure relations (Riegel, 

K., & Rosenwald, G, 1975, p.72). 

Each programme is fundamentally designed to explain and understand a phenomenon, 

and thus each programme defines particular tools of explanation. There is a relation 

between these holistic tools of explanation to the empirical world. The important causes 

of adapting a structuralistic perspective to understand phenomena is because this 

approach or method involves a commitment to the idea that understanding and 

explanation requires more than simple determinants (Ibid.). 

The author will use this method that consists of Piaget's components in interpreting and 

analysing case study structures as a systematic operation, in order to shed light on the 

different activities, objects and processes that construct and reconstruct these entities 

and structures, then heightens the co- ordination of actions in maintaining the 

equilibrium and transformation processes as well. 

4.4 Using Ujam's method2: 

Reflective abstraction will be the construction of mental objects and mental actions on 

these objects, and in order to elaborate and extend it to such concepts in mathematics, 

the notion of schema will arise here as a more or less coherent collection of objects and 

processes. Schemas must interrelate in a large complex organisation. 

Sometimes, the term process or mental process is used instead of mental action when 

the author is emphasising its internal (to the subject) nature. The term object will refer 

to a mental or physical object (avoiding any discussion of the nature of distinction). 

Elaboration of a general theory, by isolating small portions of the complex structure, 

and which gives an explicit description for possible relations between schemas, is called 

genetic decomposition of the concept. There is no separation between the description of 

mathematical knowledge and its construction, as Piaget put it "... the problem of 

2 Ujam, F. (2003). Qualitative Method Course, Mphill, PhD Programme, School of Architecture, 

Edinburgh College of Art./ Aspinall, P., & Ujam; F., (1992). 
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knowledge, the so- called epistemological problem, cannot be considered separately 

from the problem of the development of intelligence" (Piaget, J., 1975a, p. 166, cited in 

Dubinsky, Ed., 1991, p.102). It is not easy to observe any of subject's schemas or their 

objects or processes (Ibid.). 

Interiorisation 

OBJECTS PROCESSES 

Encapsulation 

Generalisation 

Coordination 
Reversal 

Figure 4- 4: Schemas and their construction (Source: Dubinsky, Ed., 1991, 
p.106.) 

That is why and where reflective abstraction comes in, although mathematical 

knowledge consists of a collection of schemas, but one cannot know how this 

knowledge exists inside a person. 

The subject will have a tendency to respond to certain kinds of problems in a relatively 

(but far from totally) consistent way which can be described in terms of schemas. When 

the subject is successful, it means the problem has been assimilated by the schema, 

otherwise the subject's schema may be accommodated to handle the new phenomena. 

This is the constructive aspect of reflective abstraction. 

From the above, it is clear that every schema has many different forces which are 

objects and processes. Firstly, the author finds it is more appropriate to make such a 

distinction between these objects (mental or physical) and the processes which vary 

from starting under the influence of activities and then its influence to drive these 

processes through reconstructing the schemas. Therefore, this distinction will shed light 

on the main forces by addressing the schemas and its objects and processes more clearly 

and separately for the sake of analytical and interpretation purposes. Secondly, from the 
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previous definition of Piaget's main components, the main driving force in the 

methodology is the activity as was mentioned before, and according to the main four 

components of the structuralist approach, which is built mainly on Piaget's approach to 

knowledge development activity, which depends mainly on function, which is the most 

essential factor in every structure and leads the other components. The second 

component in Piaget's approach is about the structure itself and the analysis of every 

structure will highlight the main underlying and apparent forces and aspects that 

motivate and enhance the structure. The third stage component is related or may be 

expressed as a final product or a formalisation stage of the structure, therefore, this 

component is related mainly to the objects as physical phenomena. 

The two previous reasons, addressing the forces and responding to the main method of 

Piaget, will be adopted by the author as guidance in analysing and interpreting the case 

study entities and structures on the one hand. The author finds that Ujam's method, on 

the other hand, will enable this study to find out clearly this type of distinction and 

categorisation between the different forces in the empirical research by putting the 

forces into three categories: activities, objects, and aspects in order to solve the 

problem that results from the interrelation between these forces (Ujam, F., 2003). 

However, unity is the main essential aim on which the final interpretation aims to focus 

as the real representation of these forces within the environmental entities. In addition, 

this method gives the author the classification of the different dimensions in the case 

study area, according to the environmental levels from the macro -scale levels of the city 

and neighbourhood to the micro -scale levels of street, building, and other details, by 

which the author will find them ready to discuss the available structures or entities in 

the area. So the author will use and depend on Ujam's method to facilitate and identify 

the respondents' categories and dimensions. 

B. DEDUCTIVE PART IN THE METHODOLOGY 

4.5 Questionnaire: 

The questionnaire was devised mainly according to qualitative research which assumes 

that reality is always changing and human social phenomena are so complex, besides, it 

is impossible and difficult to discover anything according to an exact scientific law. The 

goal of quantitative research is to locate our understanding of the phenomena such as an 

aspect of human social behaviour within the context of a network of other phenomena 
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which together, makes human life. In other words, it is to place human behaviour in 

context. Qualitative research samples are purposefully selected, and by the 

questionnaire of this research, the author hopes to find information -rich cases for an in- 

depth study (Beveridge, S., 2003). 

The questionnaire was designed as the categories in the data represent the phenomena 

being studied. The author determined how the study was conducted and how then this 

study would be placed in its context and in relation to the area of enquiry. 

The author attempted to combine features of both qualitative and quantitative 

approaches by using all open -ended questionnaires with individuals and numeric data, 

which depend on causal relationships that show the relation between cause and effect as 

a sort of quantitative approach, and then he used them in interpretations, correlations, 

and anticipations (Fridah, M. W., 2005). This part of the questionnaire was designed 

hopefully to cover categories such as age, gender, experience or status in a way to serve 

the main aim of the research. The questionnaire was designed to reflect the everyday 

life experience that individuals hold about the context. 

But according to the open -ended questionnaire, and the analytical approach, the 

methodology tends to be qualitative more than quantitative. 

The questionnaire was prepared to let people respond in their own language and 

sketches, however long their answers would be, and their mental images so that they 

could put down a sketch on paper of their city or living zones and show the allocation of 

the main significant buildings, areas, streets and other features as a way of recalling 

aspects, things, entities and objects. This question might enhance or maybe come in 

conflict with their verbal questions (of course, the concentration is on the whole city and 

especially the central core of the city), in other words, it might show confirmation 

(Fridah, M. W., 2005). 

The questionnaire as shown in Appendix (A) is comprised of twenty -eight (28) 

questions divided into two main parts as follows: 

Part one: respondent's personal information, consisting of six (6) questions. 

Part two: respondent's perception, consisting of twenty -one (21) questions. 
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1. Information about the city: consisting of thirteen (13) questions. 

2. Information about the neighbourhood: consisting of two (2) questions. 

3. Information about the building: consisting of six (6) questions. 

In addition, the respondents' cognitive map consists of one (1) question. 

4.6 Sample size: 

Choosing sampling decisions related to the aims behind this research. The principle 

guiding the connection of data samples from a focus population (target population) in a 

qualitative research is not based on statistical theory like in a qualitative one. 

Sample size was shaped as a mixed, purposeful sampling by virtue of the practical 

considerations of the goals of the research which sought to produce a focused and 

intensive study. Efforts were concentrated on producing a rich set of data on smaller 

samples, and to the point of saturation (that is, the point at which no new insights were 

likely to be obtained). 

The number of respondents was thirty -nine (39) and the target population was of 

different categories as will be seen clearly in the empirical work. This type of qualitative 

research looks adequate, according to Silverman (2000), who said that in an 

experimental investigation, the number could be about 30. This number can achieve the 

aim of the research as he argued. 

All the results and their analysis are presented in tables, maps, and charts. The results of 

the quantitative features are shown in tables and charts in order to help the quantitative 

analysis. Of course, selecting the categories in people's answers depends on the 

frequencies in which these answers are mentioned. The highest frequencies will refer to 

what was called the core categories and they will be the main data upon which the 

essential analysis will take place. 

The relationship between the qualitative and quantitative results is very important to 

cover all the reasons behind respondents' answers and they deal with the different 

underlying and apparent forces that relate to deep and surface structure. 
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The significance conclusion of the analysis of selected case study examples is to 

highlight the environmental structures that play as systems of transformation in social, 

physical, cultural phenomena. 

4.7 Conclusion: 

Methodology is very essential through which one could bridge the literature background 

and the empirical research. In this research it will highlight the significance of using the 

main subjects in this research. 

The interaction between man and the environment happens in a way depending on how 

man could perceive the environment by the properties and features that are given by the 

environment and by the actual and perceptual properties and abilities of humans in 

picking up these affordances. Schemas always need to develop through a continuous 

process of cognitive or knowledge development. 

Environment is holistic, therefore, and because of this, the understanding of this 

interaction should be of holistic characteristics. So one should implement and use an 

holistic method to understand and analyse this interaction. On the other hand, cognitive 

development which depends on this interaction is of a continuous nature, so one should 

use an holistic method as well as a transformational method at the same time. 

Structuralism is a method of holistic and transformational characteristics. So 

structuralism will definitely meet the aims of the research in these two main targets. 

Piaget's knowledge development approach was adopted by the study to analyse the 

empirical work as a systematic approach that would deal with identifying the entities 

and structures through its four components. 

Ujam's method also is an holistic method and it would facilitate the classification of the 

different categories and dimensions in respondents' answers. This classification would 

meet the main components of Piaget's approach and it would enhance the influence of 

action through the research. 

The next chapter the author will use the methodology as a systematic way to analyse the 

case study phenomena. 
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Chapter Five: Case Study 

Analysis of the Case Study Area 

5.1 Introduction: 

This chapter expresses the empirical part of the research by using the data and 

information that was collected from people's responses in the case study area as a 

confirmation and practical implementation of the theoretical notions and concepts of 

structuralism through its methodological approach which was built for interpretation 

and analysis. 

Before proceeding further, it seems more appropriate to identify, first the case study area 

and then show the analysis of its environmental entities. 

5.2 The case study area: 

The city of Salt is one of the main cities in Jordan, about 28 kilometres in the north- 

west of the capital Amman, as shown in Figure 5 -1. It is one of the oldest cities in 

Jordan. Its history began about 4500 B.C. during the Bronze Age (Abotalib, M., 1968). 

Its geographical location influenced its importance as a commercial city on the caravan 

routes between the north and south of the region between Syria and the Arabian desert. 

The area is north of the equator between latitudes (32 01' 00 "- 32 05' 00 ") and 

longitude (35 42' 00" - 35 47' 00 "), east of Greenwich (Military Survey, 1991). 

It is a hilly topographical site, average height of 830 metres above sea level, enclosed 

by a deep valley (Military Survey, 1951). 
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Figure 5 -1: Map of Jordan shows Salt city (Source: www.asia -atlas.com /maps/ 

jordan -map.jpg) 

5.2.1 Historical background: 

Salt is one of the oldest cities in the region. It has been inhabited since 3200 -2200 B.C. 

Some findings and houses that were built of brick and stone were found (Abotalib, M., 

1968). 

Roman baths and Byzantine buildings were found in the Aljadoor Valley (Ziadeen, 

F.1982, Duncan, J.G., 1928). 
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After the Christian period, the city of Salt became an important commercial centre in 

the Islamic era (Addabagh, M., 1979). Many Umaia palaces were dispersed around the 

city (Khulaifat, S. and Abotalib, M., 1989). 

The castle was built on the north -west of the old city or the hill called Prince's Hill 

between 1218 -1226 A.D. The city, of a semicircular shape, was spread out from the 

castle's sides. 

The city has been under the authority of the Aiobien since 1260 A.D. (Abotalib, M., 

1968). 

From 1516 A.D., the city was ruled by the Ottomans, Khalifa Saleem the First. During 

that time the city consisted of two neighbourhoods: Alakrad on the west of Alqalaa' 

(the Castle) and the Alawamleh on the east (Addabagh, M. 1979). 

During the 17th and 18th centuries, Salt had its local authority, as a dependency of the 

Ottomans. During this period, the city became three neighbourhoods, Alakrad, Al 

Awamleh and Alktashat, a city of 1560 inhabitants. All its houses were of mud and 

stone, with wooden roofs and the height not exceeding five metres. Each house was of 

two parts, one for the animals and the raised part was for the family. From 1872 to 1891 

its population grew from 5000 to10000 inhabitants. 

The next significant phase in its history began when Prince Abdullah the First came to 

Salt on October 20th in 1921 and took it as the first capital of Jordan. 

Figures 5 -2 and 5 -3 show the historical background of Salt city. 
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EARLY AGES - BEFORE 1517 A.D. 

Stone Bronze Iron Hellnest Roman Byzant. 

Ummayed Abbas, Crusad. Ayublds Crusad Mamluks 

1. Tombs in As- Salalem Area (Bronze Age) 
2. Castle (Ammonities -Iron Age) 
3. Tunnel between castle and springs 

(Ammonities -Iron Age) between 
4. Houses (Ammonities -Iron Age) 
5- City of Jadura (Church, springs) (Roman) 
6. Bath (Roman) 
7. Family tomb (Roman) 
8. Springs 
9. Roman Bath (city entrance) 

10. Salt was a Mamluk Wellayeh 
11. Castle Demolished by Crusaders 

Rebuilt by Mu'azzam Issa 
Demolished by Tatars 
Rebuilt by Al- Thaher Baybars 
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YEAR 1517 - YEAR 1918 (Ottoman Period) 

A. 1517 - 1860 A.D. 

periodlOttoman 

1. Awamleh settlement 
2. Akrad settlement 
3. Castle destroyed by Ibrahim Pasha (1840) 
L. Old Mosque (existed 1812) 
5. Orthodox School for boys (1850) 

Figure 5 -2: Historical background of Salt city (1) (Source: Salt, A Plan for Action, vol. III, 1990) 
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B. 1860 - 1918 A.D. 

periodl ottoman 

1. Latin Convent (1870) 
2. Anglican School (1867) 
3. As- Saraya (1869) 
4. Hammam Street (1881 -1884) 
5. Quteishat settlement (1879) 
6. Expansion of Awamleh settlement 
7. Abu Jaber Building (1892) 
8. Hijazi Telegraph Building (1894) 
9. English Hospital (1904) 

10. Small Mosque (1906 -1907) 
11. Greek Church (1914 -1915) 
12. Roman Catholic Church (1905) Old Building 

YEAR 1918 - YEAR 1950 

period1 Jordan 
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a 

1. English Hospital top floor added (1921 -1923) 
2. Salt Secondary School (1923) 
3. Paved streets (1923) 

1923 Munipality introduced street lights and 
planted trees. 
All houses were given 15 days to 
install k'C's 

4. 3 springs (wells) for men, women, animals 
and public toilets (1925) 

5. Sukkar, Abu Jaber (two of 8 Madafas existed 
in 1925, 6 Khans) 

6. English Church on the ruins of an ancient 
Roman Bath (1926). 
1927 Earthquake 1000 rooms collapsed. 
1928 Municipality installed a sewage system. 

7. Greek Catholic Church (1920). 

Figure 5- 3: Historical background of Salt city (2) (Source: Salt, A Plan for Action, vol. III, 1990) 

5.2.2 Natural resources and potentials: 

The city of Salt is located mainly between two valleys: Wadi Ramimam is the first and 

its tributary, the AlKhada determines its north and north -east border. The second is 

Wadi Shuaib. 

The places of Huda zone, AlHajer Aldayeh, AlMagareeb, Wadi Hawi, Wadi AlHajer 

Aldayeh form the west. Wadi Kusaib, Wadi Almagrift, Wadi Alsalt, and Wadi Albawati 

are from the south. Wadi Alkamaliah and Wadi Albawati, Wadi Abutara are the planes 

facing Wadi Alkabo in the east. 
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The morphological structure of the city consists of valleys, hills, and steep cliffs. Many 

fountainheads, water basins and wells spread inside and around the city which provide 

water to the inhabitants and the agricultural lands as well. 

The city was within the Mediterranean Sea zone so it is influenced by its 

characteristics. The annual rainfall amounted to 607 mm between 1966 to 1995 

(Meteorology Department, 1994). 

The mean yearly temperature is ( +15.9) degrees centigrade. The temperatures differ 

during the months of the year. The coldest season is during January and February. The 

warmest season is during June to September. The prevailing winds are from the west 

and south -west. Its average velocity reads 21 kms/hr. This happens in winter only, but 

mild winds prevail in summer (Meteorology Department, 1994). 

Generally, the climate provides comfortable conditions for human settlement and 

agriculture. 

5.2.3 The physical fabric: 

Many urban forms were found in the city, but the most important are the old city of Salt 

which were spread over the sides of the hilly area of Alqalaa, Aljadaa, and Assalalem. 

These show the indigenous traditional fabric of the city. 

The other new form in the last fifteen years is represented by the new sectors that have 

spread around the traditional city. This style was influenced by the modern style of 

using new materials and ways of construction, which are not related to the traditional 

style of the old town. 

Figure 5 -4 shows the land use of Salt city 2001 (Municipality of Salt, 2001). 
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Figure 5 -4: Land use of Salt city in 2001 (Source: Municipality of Salt, 2001) 

5.2.4 Al -Salt as a case study area: 

It is important and beneficial to take an actual case study as an example to implement 

this theoretical approach. The selection of Al -Salt city as a case study area is for the 

following reasons: 

1. Salt is one of the oldest cities in Jordan. Its history goes back to the ancient eras. So 

it consists of different kinds of historical and traditional belongings. This condition 

enabled the researcher to find the diachronic resources of the environmental entities 

and structures. 

2. The traditional structure was found beside and face to face with its opposition, the 

new fabric that spreads Iaterally. This situation has generated a new attraction and 
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interaction of the relation between the abstraction and the formalisation of the 

entities and aspects in the area. 

3. The traditional structure was maintained within a defined zone of clear 

characteristics. So that within a whole area as well- defined, one can find the 

sequential and network or lattice relations between the structures in correlation with 

their substructures. On the other hand, one can find the relation between the 

different stages of transformation and through the idea of form, content coherence. 

4. The social harmony that preserves its continuation through the same families and 

social groups. The social structure consists of traditional tribes, clans, and families 

in relation with each other. In the city and according to the size of population, one 

can notice and test the social structure through the systems and norms by the force 

of cultural aspects. 

5.2.5 The people who are involved: 

The census of houses and the population for Jordan in November 1979 shows a 

population of 33, 037 persons for Salt. In 1990, this Figure jumped to about 50, 000 

persons. 15, 000 of them lived in the central area of Old Salt. So the annual rate of 

growth between 1979 and 1990 is about 3.0 %. 

The rate of growth was affected by several factors as the official references mentioned. 

The population had reached about 71, 000 in 2000, and is proposed to be 100, 000 by 

2010, depending on an annual rate of growth of 3.5 %. 

All the programmes and policies may still vary, according to the degree and intensity by 

municipal officials and private sectors (Dar Al- Hanadasah report, Salt Master plan 

2000, p.66). 

5.3 Analysis of entities: 

The following chapter will try to study environmental entities from the point of view of 

structuralism. The interpretation and analysis of these entities will be according to a 

systematic process that was distilled from the essential items, especially of the 

understanding of Piaget to the structure as a whole and the transformational attitude of 

Piaget by describing structure as a system of transformation. 
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This systematic process consists of four components which are related to each other, at 

the same time, these entities are of a variety of scale and complexity, according to the 

environmental levels (city, neighbourhood, street, and building levels). 

On the other hand, these entities are studied from the viewpoint of the main issues that 

were mentioned in the chapter on the methodology of the case study which are: 

1. Wholeness. 

2. Mathematical group. 

3. Activity as a driving force of the entity (purposeful structure). 

4. Reflective abstraction. 

5. The formation of reflective abstraction. 

In all these cases, the chapter shows the ability of the culture to enhance the social 

structure to achieve good performance of the entities through the institutional structure 

of cultural norms, relational structure as social systems, and in accordance with the 

embodiment structures of skills and other environmental potentials. 

The questionnaire is of twenty -two questions. This questionnaire was designed initially 

in order to obtain complete information and data about the case study area for the sake 

of when it was started, from the viewpoint of emphasising entities as patterns, according 

to the literature of Alexander's pattern language. However, the continuous searching for 

a tool or a method that would enable understanding the patterns or structures by 

including time as a virtual factor in the structure's development and for a whole analysis 

of the entities as systems of transformation. The other idea is to concentrate on the 

influence of some issues that are intangible as patterns are, but they are the driving 

forces of these entities and give them the intention for effective performance like 

abstraction and action. These issues are related to the norms and systems as well. 

This research used only the information and data as mentioned in the examples of 

environmental entities, whilst the unused data will be used and implemented later in 

future researches which will show then other aspects of structuralism. The significance 

of collecting data and information more than that which was implemented in the 

application of the empirical work, will help the researcher to have a holistic vision of 

the problem under study as it appears in reality. Some information, and in order for it to 
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be demonstrated, should be tested in different situations and it would be wise to build 

another system of interpretation for the purpose of confining the examples within the 

assigned methodology and in order to avoid confusion for the main flow of this 

research. 

The remaining information and data are maintained in Appendix (B). 

The questionnaire shows two types of questions: part one is the personal information 

and part two is about people's experience of the environment. The author will 

demonstrate the answers part one as a premise for the answers of part two, wherein it 

will give an idea about the people and their conditions. 

Part A: The personal information or as they are called (fact questions) is concerned with 

gender, age, educational qualifications, occupation, length of stay and type of 

transportation. The tables below show the numbers and percentages, depending on the 

responses of people. 

Gender Male Female Total 

Number 16 23 39 

Percentage 41.03% 58.97% 100% 

Gender: The sex distribution was sixteen male and twenty -three female. The table 

above shows the numbers and percentages of sex distribution, according to the 

percentages of these two sexes as expressed by the demographic distribution of the 

society. 

Age 
Below 

20 years 
21 -30 
years 

31 -40 
years 

41 -65 
years 

Above 
65 years Total 

Number 7 18 6 7 1 39 

Percentage 17.95% 46.15% 15.38% 17.95% 2.56% 100% 

Age: From the table of ages, one can notice that the respondents grouped into five 

different age groups. The table shows that the second group (21 -30 years) is the 

dominant age group as it represents 46.15% of respondents. Then three groups (Below 

20, 31 -40, and 41 -65 years) are of percentages between 15 -18% of respondents, while a 

percentage of 2.56% is for respondents of age group over 65 years old. One can 

conclude that the youth age groups are dominant in a demographic map of the city. 
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Educational 

Qualification 
University Secondary Elementary Illiterate Others Total 

Number 19 18 1 1 0 39 

Percentage 48.72% 46.15% 2.56% 2.56% 0.00% 100% 

Education: It seems that educational qualifications are more dominant than others and 

the table shows about 85% of the respondents have good qualifications 41.02% of them 

are of higher education. This will enable people to build their perception about the 

surrounding environment with analytical insight, which may enable them later to build 

their schema in convenience to the processes of assimilation and accommodation in a 

more practical and conceivable way. 

Work Student Gov. 
staff 

Self 
employment 

House 
wife 

Retired Total 

Number 11 17 8 1 2 39 

Percentage 28.21% 43.59% 20.51% 2.56% 5.13% 100% 

Work: The results shows there is a wide range of occupations which were classified in 

different groups. Many varieties are included in each type of occupation, for example, 

the student group which represents all students of different kinds and levels of 

education and so on. 

From the above table, one can conclude that the governmental occupations are 

dominant in the labour market in Salt as they represent 43.59% of respondents' 

occupations. The second percentage 28.21% is for the students' group, which related to 

the dominant youth ages in the city. The table refers to the optimistic future for 

development in the case study area because it is related to the main contribution of the 

social structure as systems and norms through the dominant governmental occupations 

and through the students who will be the essence of the embodied structure of the 

society by their skills and expertise. 

Length of stay Below 1 

year 
1 -5 

years 
6 -10 
years 

11 -20 
years 

Over 20 
years 

Total 

Number 1 9 9 14 6 39 

Percentage 2.56% 23.08% 23.08% 35.90% 15.38% 100% 

178 



Part Two: Empirical Work Chapter Five: Case Study 

Length of stay: The table is divided into five periods for lengths of stay in the case 

study area. The dominant percentage 35.90% is for those who have stayed between 11- 

20 years in the case study area. The second percentage is for the citizens who have 

stayed between 1 -5 years and the same percentage is for the citizens who have stayed 

between 6 -10 years in the case study area. The low percentage is for a length of stay of 

below one year. This result shows that about 74.36% of the respondents have stayed in 

the case study area for more than 6 years, about 20.69% of them have stayed more than 

over 20 years in the area. This means that the respondents had experienced their 

environment, and then they can demonstrate their opinions and ideas more clearly. 

Transportation 
modes 

Public 
bus 

Taxi 
Private 

car Walking Others Total 

Number 20 1 11 7 0 39 

Percentage 51.28% 2.56% 28.21% 17.95% 0.00% 100% 

Transportation modes: The high percentage 20% is for those who use public 

transportation to reach their destinations. The second percentage 28.21% is those who 

used their private cars. 17.95% of the respondents reach their destinations by walking 

which helps the citizens to experience the environment in detail. 

Most of them (about 74.36 %) had stayed in the city for a long time (more than 5 years), 

so they had a good experience about their environment which will help them to address 

the environmental entities more clearly and be in contact with their daily problems. 

Educational and governmental sectors influence strongly the respondents' lives. 

5.3.1 Categories by using Ujam's method: 

By using Ujam's method, all the responses that related to the open -ended questions will 

be classified into three stages. First, these responses will be classified into three defined 

categories: objects, aspects and activities. The second stage is to find out the shared 

dimensions behind and which motivate these categories. The final step is to find out the 

main effective correlations, as they are required, between different variables mainly 

related to the main goal of the study. The concentration will be on the two stages of 

categories and dimensions. 
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The holistic image, which was created in people's mind, emerged from the mutual 

interaction between man and the surrounding environment with all its components and 

categories. 

The city is a construction in space (Lynch, 1960, p. 1). In addition to the physical 

aspects, all associations are experienced in relation to their surroundings, depending on 

the sequence of current events and past memories. 

Many responses are mentioned in repetitive frequency. This indicates their importance 

to the respondents, as a physical feature in the city structure, or as adjectival contents 

that give the identity or as a significant activity in people's daily life. 

From the questionnaire results, and by compiling the responses, all answers could be 

analysed through three categories as in the Table 5 -1 which shows the objects, aspects, 

and activities and their frequencies. 

In the analyses of the environmental entities, as it comes late, these categories are 

compounded into complexity, according to their classification within the entity and the 

dominance of its position within the entity. It means that there are some categories 

which are of mixed categories. 

5.3.1.1 Objects: 

Objects mean the physical elements, either they are natural or man -made elements, as 

in the case of the built environment. 

The natural objects are the objects of the surrounding environment, they could be 

geographical like mountains, hills, valleys, lands, which are constant in nature, or 

movable like animals, trees, and all the forms of life. Man -made objects mean the built 

environment that has been created by man. 
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Table 5 -1: Catergorisation of people's responses 

Objects freq. Aspects freq. Activities freq. 

Green areas 118 Traditional 101 Services 88 

Car parking 93 Modernity 96 Accumulative activities 84 

Add space 67 Traffic 95 Recreation & tourism 57 

Narrow streets and Alleys 39 Safety 
1 

94 Changing design 43 

Timber 37 Beautiful 84 Social Interaction 41 

Traditional elements 37 Social relations - 73 Transportation 41 

High rise flats 36 Maintenance 71 Public celebration 39 

Marble 32 Cultural / educational 67 Commercial 36 

,Altai areajSalt Secondary School) 30 Privacy 64 Conservation 33 

Al maidan 28 Style 60 Educational 31 

Tokan house(museum of antiquities) 28 Family 57 Integration 31 

Yellow stone 28 Aesthetic 56 Viewing_ 30 

Modem buildings 26 Crowded 56 Environmental 27 

Local materials 25 Architectural 55 Religion guidance 26 

Doorway 24 Sense of belonging 49 Commerce 21 

Windows 24 Natural 43 Co- operation 16 

Assalalem 23 Recreational 39 Relaxation 16 

Concrete 23 Clean and organisation 37 Change style . 15 

Infra structure 21 Climatic 35 Develop infra structure network 15 

Separate reception room 21 Administrative/ Governmental 32 People gathering 15 

Al Jacaa 20 Historical 30 Residential 15 

Main Market (Al Hammam Street) 20 Central area 28 Utilities 15 

Gypsum 18 Houses 27 Shopping_ 13 

Good Location 18 Pollution 27 
4-Walking 

13 

Modern street network 17 Comfort living 23 Sitting In public areas 11 

Compact planning 16 Prestige 23 Social needs 11 

Aluminium 15 Heritage findings 22 Use of car 11 

Balconies 15 Sense of unity and integration 20 Construction technig_ues 10 

White stone 15 Durable 18 Required products 10 

Abo Jabir building (house) 14 Identity 18 Conference 9 

Paths 14 Building height 17 Entertainment 9 

Al Manshiya 13 Respect 16 Interior decoration 9 

Al Qalaa 13 Economic 15 Building extension 7 

Salt cultural center 13 Ha area 15 Building technology 7 

Stonework 13 Shopping- 14 Generosity 7 

Villa type -13 Calmness 13 Memories 6 

Archway 12 Strong T 13 Administrative control 5 

Minaret 12 Short distance 12 Economic growth 5 

Stairway 12 Focalpoint 12 Functional purposes 5 

Wide door V 12 Accessibility 11 ..Traditional skills 5 

detached houses 11 Healthy 11 Employment 4 

Separate entrance 11 Responsibility 11 1Cultural 3 

Walls 11 Big family and relatives 10 Industrial workshops 3 

Al Safeh 10 Human scale 10 

Arch 10 Hobby 9 

Attached buildings 10 Large scale building 9 

Columns 10 Light weight 9 

Front terrace 10 Spatial Identity 8 

local architecture 10 Time 8 

Traditional buildings 10 Proportional scale 7 

Fireplace 9 Sense of awareness 7 

Allskan 8 Appearance 6 ----- 
Farm house 8 Form and context fitness 6 

Flat 8 Symbol of the City 6 

Historical steps 8 Big city(_pity became bigger) 6 

Ruins 8 Familiarity 5 

Thermal insulator 5 
Separated houses 8 

Shuaib Valley 8 Orgauic_planning, ____ 4 

Wide land 8 Urban discipline 4 

The small mosque 8 Yellow color 4 ______ 
Low ceiling 7 Hilly 4 

Province Headquarter building 7 Do not suit the way of life 3 

Red roof tiles SGermeed) w 7 Noisy 3 

Stone paving 7 Regulations_____ 3 

-Al Jaddour 6 Rough texture _____________ -_3 _ 

Central area 6 Islamic heritage_ 3 ____ ____ 
Manicpality building 6 Birthplace 2 

Combination of Old &Modern Arch Styfes 2 --_--_ ____ - _ Tradition handcrafts 6 

Al Hadidi building 5 Reliious and spiritual symbol 2 _______ 

building height 5 ____ -- _____ ------------- 
Nagb AI Dabbour_______M 5 _ _____ -____ 
Wadi PJ Akrad 5 ____M______________ - _____--- 
Zay recreational area 5 _______ ___-- -----------_____----__----------__--_---- 
Sectorial centers ---- 

4 ------- - - ______________--__-- ---- --- 
Children playgrounds 3 - -_-_ _______ -W- ---- _ --_- -- -_-_W 
Museum 2 
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"The relation between man and his environment is mutual; each shape is shaped by the 

other" (Rapoport, A., 1977). 

5.3.1.2 Aspects: 

Aspects are the second category in analysing people's responses. They mean the 

properties of the image which are perceived. Individuals perceive the physical 

properties while some implicit properties give the objects their real imaginary. The 

importance of meaning as a basic complementary principle is to perceive the 

environmental objects, in addition to the structure and identity. 

These aspects may be economic, political, social, religious, ethnic, historical, 

functional, non -functional, of general significance, convenience, welfare, and others 

that are connected to the meaning. 

These aspects attempt to provoke people's experience toward the surrounding 

environment. In perception, identification of an object precedes the attribution of 

meaning. 

Other cultural components are related to associations, which play as significant 

elements in shaping one's personal accumulative experience. 

5.3.1.3 Activities: 

The third category of the responses is the activity. Activity could be recognised as a 

social aspect that reflects many characteristics, social, commercial, traditional, 

religious, and others, besides it fulfils people's demands and needs by both explicit 

functions and socio- behavioural needs. Various spaces take their importance as they 

were inhabited by their activities. 

Some activities add importance to the places or spaces, according to their relation to the 

public or private communities. Every entity in the urban fabric should have an activity 

to explain the purpose of its existence. 

Activity is very important because it reflects the purposefulness of the existence of this 

entity or structure. The aim of every entity, as it will come clear in the analyses of the 
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environmental entities, is to fulfil this activity because the structure is related to the 

action of the individuals as active and subjective motivators of the entity. 

5.3.2 Dimensions by using Ujam's method: 

Motivating forces are those which drive people's actions, perceptions, and behaviours 

such as social, aesthetic, historical, natural, architectural, spatial, and symbolic 

dimensions. These forces could be externally related to what was considered as 

environmental, like materials, climate, site conditions, or internally related to human 

needs. Dimensions are more incisive than aspects. They may include the three 

categories (objects, aspects, and activities). Many purposes force people to fulfil their 

needs according to their potency and priority in human life. 

Table 5 -2 shows the dimensions of the respondents' answers in the case study area. 
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Table 5 -2: The main dimensions in people's responses 

1- functional freq. 2 -socio- cultural freq. 3 -climatic freq. 
Traffic 95 Safety 95 Narrow streets and Alleys 39 

Car parking 88 Accumulative activities 84 Traditional elements 26 

Services 83 Social relations 61 Compact planning 16 

Add space 55 Family 57 Paths 14 

Changing design 43 Social interaction 41 Attached buildings 10 

Transportation 41 Public celebration 31 Local architecture 10 

Timber 37 Integration 31 Fireplace 9 

High rise flats 36 Traditional elements 26 Local materials 6 

Marble 32 Separate reception room 21 Thermal insulator 5 

Yellow stone 28 Identity 18 Rough texture 3 

Modem buildings 26 Respect 16 
Concrete 23 Co- operation 16 

comfort living 23 People gathering 15 

Infra structure 21 Sitting in public areas 11 

Gypsum 18 gig family and relatives 10 

Modern street network 17 Conference 9 

White stone 15 Sense of awareness 7 

Develop infra structure network 15 Generosity 7 

Utilities 15 Familiarity 5 

Archway 12 Cultural 3 

Stairway 12 

Separate entrance 11 

Use of car 11 

Arch 10 

Local materials 6 

Functional purposes 5 

Total 778 Total 564 Total 138 

4 -Aesthetic preferences freq. 5 -Architectural freq. 6 -way of life freq. 

Green areas 118 Add space 55 Style 60 

Traditional 95 Changing design 43 Privacy 56 

Beautiful 76 Narrow streets and Alleys 39 Sense of belonging 49 

Timber 37 High rise flats 36 Clean and organization 37 

Viewing 30 Houses 27 Conservation 33 

Yellow stone 28 Traditional elements 26 Prestige 23 

Doorways 24 Modern buildings 26 Comfort living 23 

Windows 24 Doorway 24 Sense of unity and integration 20 

Durable 18 Windows 24 Identity 18 

Stonework 13 Concrete 23 Respect 16 

Strong 13 Separate reception room 21 Co- operation 16 

Human scale 10 Gypsum 18 Healthy 11 

Front terrace 10 Building height 17 Responsibility 11 

Traditional buildings 10 Modern street networks 17 Conference 9 

Interior decoration 9 Building height 17 Spatial Identity 8 

Stone paving 7 Compact planning 16 Sense of awareness 7 

Proportional scale 7 Aluminium 15 Generosity 7 

Local materials 6 White stone 15 Familiarity 5 

Form and context fitness 6 Change style 15 Traditional skills 5 

Yellow color 4 Paths 14 Urban discipline 4 

Rough texture 3 Stonework 13 

Combination of Old &Modern Arch Styles 2 Villa type 13 

Archway 12 

Minaret 12 

Stairway 12 

Wide door 12 

Walls 11 

Traditional building 10 

front terrace 10 

Focal point 
Large scale building 

10 
9 

Balconies 8 

Historical stepping 8 

Red roof Tiles(Germeed) 7 

Local materials 6 

Organic planning 4 

Total 550 Total 645 Total 418 
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Table 5 -2: The main dimensions in people's responses /..continued 

7- symbolic freq. 8 -historical freq. 9 -environmental freq. 
Green areas 118 Alta area (Salt secondary school) 30 Green areas 118 
Modernity 96 Main Market (Al Hammam Street) 20 Narrow streets and Alleys 39 

Traditional 95 Al Qalaa 13 Clean and organization 37 

Viewing 30 Stonework 13 Viewing 30 

Traditional elements 26 Walls 11 Pollution 27 

Doorway 24 Historical stepping 8 Environmental 27 
Spatial Identity 8 Shuaib valley 8 Traditional elements 26 
Historical stepping 8 Al Jaddour 6 Natural 25 

Wide land 8 Relaxation 16 
Province Headquarter building 7 Calmness 13 

Generosity 7 Local materials 6 

Manicipality building 6 Thermal insulator 5 

Symbol of the City 6 

Yellow color 4 

Museum 2 

Total 445 Total 109 Total 369 

10 -recreational freq. 11- spatial freq. 12 -spiritual freq. 
Green areas 118 Altai area(Salt Secondary School) 30 Sense of belonging 49 

Front terrace 10 Al maidan 28 Social interaction 41 

Entertainment 9 Assalalem 23 Religion guidance 26 

Farm house 8 Al Jadaa 20 Separate reception room 21 

Shuaib Valley 8 Main Market (Al Hammam Street) 20 Sense of unity and integration 20 

Zay recreational area 5 Al Qalaa 13 Small Salt mosque 13 

Children playgrounds 3 Short distance 12 Minaret 12 

Al Jaddour 6 Separate entrance 11 

Sectorial centers 4 Arch 10 

Children playgrounds 3 Museum 2 

Total 161 Total 159 Total 205 

13 -commercial freq. 14 -educational freq. 15 -locational freq. 

Recreation & tourism 57 Educational (schools) 31 Central area 33 

Main Market (Al Hammam Street) 20 Aftal area (Saft secondary school) 30 Altai area(Salt Secondary School) 30 

Shopping 13 Abo Jabir building (house) 14 Al maidan 28 

Required products 10 Salt cultural center 13 Assalalem 23 

Museum 2 AI Jadaa 20 
Main Market (Al Hammam Street) 20 

Good Location 18 

Modern street network 17 

Hilly area 15 

Al Manshiya 13 

Salt cultural center 13 

Accessibility 11 

Al Safeh 10 

Al Iskan 8 

AI Jaddour 6 

Appearance 6 

Naqb Al Dabbour 5 

Wadi Al Akrad 5 

Zay recreational area 5 

Sectorial centers 4 

Total 100 Total 90 Total 257 

16 -cost/economy freq. 17- heritage freq. 18 -personal freq. 

Maintenance 71 Tokan house(museum of antiquities) 28 Family 57 

High rise flats 36 Traditional elements 26 Big family & relatives 10 

Modern buildings 26 Heritage findings 22 Memories 6 

Local materials 25 Ruins 8 Birthplace 2 

Social needs 11 Tradition handcrafts 6 

Light weight 9 

Time 8 

Administrative control 5 

Economic growth 5 

Employment 4 

Regulations 3 

Industrial workshops 3 

Total 206 Total 90 Total 75 
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In the next items, the author will analyse the environmental entities in the case study 

area: 

5.3.3 Analysis of Assalalem district (from Question one): 

In this example the author discusses the main aspects of structuralism to give a whole 

idea about the analysis and interpretation by using structuralism. In this example the 

study uses the listed items according to the four components of cognitive development 

theory of Piaget: 

1) Functional component 

a) Activity 

b) Adaptation 

2) Structural component 

a) Wholeness 

b) Laws of composition 

c) Transformation: 

d) Self -regulation 

3) Stage component 

4) Structure and substructure relationship 

The first question in the questionnaire is: mention the three most important districts in 

your city. Give two reasons for each. 

The result of this question is shown in the table below: 

Question 1: Mention the three most important districts in your city 

Q1 Districts Freq. Reasons Freq. Total 

1 Assalalem 15 Near downtown area 5 

Historical steps 4 

Social services 4 

Birthplace 2 

Educational services 2 

Architectural style 2 

Residential area 2 
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Viewing 2 23 

2 Al Manshiya 13 Educational services 

Hilly area 

Viewing 

Having traditional buildings 

6 

5 

2 

2 15 

3 Al Jadaa 13 Having traditional buildings 6 

Most historical districts 5 

Architectural style 4 

Historical steps 4 

Hilly area 3 22 

4 Al Safeh 10 Good climate 6 

Relaxation 3 

Modern 3 

Viewing 2 

Residential area 2 16 

5 Al Iskan 8 Residential area 5 

Modern 4 

Social relationships 2 11 

6 Al Jaddour 6 Viewing 6 

Educational services 3 9 

7 Al Qalaa 6 Viewing 4 

Most historical districts 2 

Hilly area 2 

Having traditional buildings 2 10 

8 Wadi Al Akrad 5 Accessibility 3 

Near commercial centre 2 5 

g Al Maidan 5 Near downtown area 3 

Accessibility 2 

Near commercial centre 2 7 

10 Al Maidan 5 Accessibility 3 

(Eastern) Social services 3 

Industrial workshops 3 9 

11 Naqb Al Dabbour 5 Viewing 5 

Hilly area 5 10 

Total 137 
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From the above answers, initially people do prefer two types of residential districts. The 

main selection is according to their location and distance from and around the 

downtown area, that of traditional style and architectural features. Social relations 

essentially affect people's life choice of birth place and family origins. The hilly area 

and the ability to provide services are two other important main choices. The other type 

is of secondary importance as the number of frequencies as districts of open areas and 

green landscape which are considered as places of entertainment and relaxation. 

One of the answers to Question one about the most preferable districts in your city from 

people responses is "Assalalem" district. From the questionnaire, this district scores the 

highest frequencies (15). The reasons for this choice are of the highest frequencies also 

(23 frequencies) and of various attitudes. 

For the purpose of the research, the author tries to explain this entity from the point of 

view of object matter in order to identify it first synchronically as a physical 

phenomenon. 

Assalalem is one of the mountain -side terraced areas which forms the north -east closure 

of the old central cityscape. The old part of this district stretches along the lower 

sections of Mount Al- Buhayra. Assalalem continues from the central area of the old 

townscape to the modern extensions along Amman (the capital) main street. 

The table below summarises the all results of this entity as examined by Ujam's 

method: 

Table 5 -3: Categorisations and dimensions for Assalalem district (Source: The author, 

using Ujam's method) 

Category Reasons Freq. Dimensions 

Q 1 Assalalem district 15 Spatial, location 

Activities 

Educational services 2 Educational 

Residential 2 Socio- cultural 

Viewing 2 Aesthetic /symbolic /environmental 

Aspects 
Social services 4 Functional/ Socio- cultural 

Architectural style 2 Aesthetic preferences 
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Birthplace 2 Personal 

Objects 
Downtown area 5 Location 

Historical steps 4 Architectural/ historical/ symbolic 

Total 23 

1) Functional component 

a) Activity: 

The main functions in the Assalalem district are residential, educational, and viewing. 

The functional activities have developed and preserved its characteristics because the 

majority of the district is a residential area and its main social services are educational 

services in its many varieties which are ranged from nurseries, elementary, secondary, 

professional, and special education school. 

The topographical capabilities of the cliffs on the edges of the district give the area 

different advantages of viewing towards many beautiful vistas. 

b) Adaptation: 

The district was developed gradually from a semi -rural and low density area into an 

urban district during the last century. The holistic activity of adaptation and organisation 

has been translated through a continuous process of firstly, assimilation which is shown 

clearly by the continuous adaptation to most categories and dimensions of the 

respondents' answers. Assimilation to the main function (residential) was shown 

through the expanded new residential neighbourhood in this district towards the north 

and east. 

For educational services, one could notice clearly that this area has many educational 

cultural centres for special education, in addition to schools on different levels as well. 

In terms of viewing, the district enables citizens to have beautiful views towards their 

inner cityscape, and the whole urban space and peripheries Figure 5 -5 shows Assalalem 

district). Viewing will enhance the image schemas of the city in people's minds. Of 

course, this opportunity happens according to assimilation to the spatial and locational 

dimensions of the district on the slope of the hilly area towards the west and south. 
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Adaptation to these topographical characteristics and features has influenced the 

traditional architectural style which has been assimilated by this dimension and 

accommodated by the thoughts and architectural design which preserves its 

characteristics. These characteristics are related to the socio- cultural dimension. On the 

other hand, the traditional architectural style tries to demonstrate the aesthetical 

preferences of the environment and people's cultural values, which sometimes appear as 

whole in social relations or at the personal level, as an individual's birthplace. 

The historic settlement in this area, adaptation to its topographical constraints and the 

initial thinking of climbability towards higher places, tend to follow some climable 

slopes or by making some ramps which go in perpendicular to the vertical slopes. 

Assalalem is very famous for its historical steps and from which comes the name of 

Assalalem as a plural word for Assolam, which in Arabic means stairs. These steps 

enable people to change their vistas according to the height they are on; When they go 

to work people use the stairs to get down to the public urban space easily or they take a 

rest after a hard day, steps, then climbing to reach their destinations (their houses). 

Figure 5 -5: Assalalem district, historical steps and terraces for viewing (Source: The 

author, 2004 ) 

The symbolic dimension of these historical steps is because they are a symbolic 

reminder of rising towards heaven, places of worship, or a high place of power and 
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dominance, and because of their historic value as a well -known feature which was seen 

in all the heritages and traditional places, public and private as well. 

The interaction of man and the environment was strongly expressed through this 

historical adaptation of assimilation to different categories and dimensions, tangible or 

hidden, and by the ability of accommodation to these different forces, a condition of 

equilibration happens. The result of this continuous process the dominancy of the 

activity is the main issue that acts as a trigger to develop this entity (Assalalem district) 

with all its categories and dimensions. 

One could notice that these categories and their dimensions ascend from the physical 

phenomena to the conceptual phenomena and at the end, to an abstraction phenomena 

as a real representation of what Piaget and Kant discuss, the idea of "a priori" (Eberts, 

J., 2002), like the symbolic, aesthetic aspects. 

2) Structural component: 

This component explains the various properties of structuralism especially the three 

main ones, which are wholeness, self -regulation, and transformation. 

a) Wholeness: 

This property in structuralism means wholeness has a greater capability than the sum of 

its parts (Riegel, K., and Rosenwald, G, 1975, p.49). A holistic mentality of 

structuralism considers that the power of every structure or entity emerges from the 

totality of its categories and dimensions, in other words the accumulation of all 

conceptual, emotional, logical, scientific activities (Cassirer, E. (1944), 1974). The 

dominance of these categories and dimensions are mostly related to the social relations 

as they were mentioned by the respondents. Durkheim thought that man is of a dual 

nature, he is an individual and a communal social being, and the study of intellectual 

functions originates from social relations (Durkheim and Mauss, 1963), and the 

recalling of the reconstructs of past events as they were connected to certain conditions 

in social life. So residential, social services, birthplace categories and socio- cultural, 

symbolic and personal dimensions are dominant in preserving and maintaining the 
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whole activity of the Assalalem district, and expressing it as a societal social structure 

on a macro -scale level. 

The perfect whole of a structure is generated from the relation of elements in a system 

under laws of composition (Piaget, J., 1968). These laws control the system on which 

they are applied. One of these rules is associativity (like a system of numbers). One can 

notice that the different elements, which are in the form of categories, are combined 

together to form the whole structure. (The whole is expressed by a profound integration 

between the system (or subsystems within the system), for example residential, 

architectural, symbolic, historical, spatial, etc. and the norms that conform and confine 

these systems for example socio- cultural, aesthetic, functional, personal, locational, etc.) 

The complementary between these institutional and relational structures will generate 

the whole social structure of this district (Lopez, J. and Scott, J., 2000). 

b) Laws of composition: 

The organisation as Piaget referred to is as a second part in addition to adaptation to 

form the activity which is well -identified by laws of composition (Lévi- Strauss, C., 

2001). The organisation is mainly the organisation of hierarchical activities (Riegel, 

K.F.a.R., George Charles, 1975, p.55); however, it is difficult to identify hierarchy 

without order that confines this hierarchy. An example of the order and hierarchy in 

Assalalem district is the order and hierarchy of the residential buildings and houses and 

the relations of staggering and viewing, at the same time preserving and according to 

the socio- cultural constraints. This order and hierarchy are defined with the same 

category and or between different categories. 

c) Transformation: 

This process is one of the main and essential properties in structures and structuralist 

systems. These systems are controlled by specific rules related to the situation of every 

structure as laws of composition. Laws of composition control implicitly the process of 

transformation which is always structuring and structured process. In the example of 

Assalalem district, the process of transformation deals with the different categories and 

dimensions that were collected from subjects' responses. One can notice that this district 

is expanded to cover the area from the centre of the old town of Salt towards the north- 
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east side of the city to include some of the new neighbourhoods which consist of 

different activities, as was mentioned in the activity paragraph. Transformation as Piaget 

referred to it is a process of change and enrichment (Piaget, J., 1968), so one can find 

the different types of the same functions. This process is innate in structure. This means 

that the tendency to transform and complexity is embedded within the structure if it is 

find the ability to have this enrichment and complexity. One can discover this innate 

tendency towards transformation within the different categories and dimensions, as 

objects the locational dimension enables the district to have its extended area towards 

other open areas. On the other hand, the functional, environmental and socio- cultural 

dimensions facilitate the district to be settled as a residential area, at the same time they 

enhance, providing social and educational services and viewing according to this 

expansion. The innate in the personal, aesthetic, and symbolic dimensions are referring 

to the aims of individuals to enhance staying in this district. At the same time, they tried 

to enrich the aesthetical preferences by enriching the architectural style which reveals its 

continuity from the purposeful activities and the historical origins. Transformation 

means a dual or bipolar process, depending on the tension between the duality of 

directions and tendencies in changing and preserving the existing elements and their 

process. In other words, it is a process of structuring and structured nature (a 

combination of transformation and conservation) (Piaget, 1968, p.22). One can find this 

clearly in the tension between the significance of the historical, symbolic, and aesthetic 

preferences; dimensions on the hand and the functional, locational, environmental and 

socio- cultural dimensions on the other. In this case, the research could shed light on the 

transformational understanding of representing these dimensions in a way that will help 

people not to dismiss these values. At the same time, it will encourage them to 

concentrate on the functional dimensions that facilitate their life and preserve their 

socio- cultural values. The social system that expresses the societal understanding within 

this district, tried to get benefits from the modern developments that have happened 

over the last sixty years, by implementing the modern features and services in the 

district and attempting to maintain socio- cultural norms and values. In this case, this 

structure is not static but dynamic as one of the main characteristics of the 

transformation process which keeps the continuity of structure and preserves its 

elements, besides producing other elements that play a complementary role inside the 

structure. In other words, the process of transformation is a comprehensive process that 

has the ability to maintain invariance in certain respects and make changes within 
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recognition. So it is a binding process that helps the structure not to reach its end or to 

be terminated. Depending on this, socio- cultural, functional, some symbolic and 

aesthetic preferences, dimensions and main activities in the district are still invariant, 

but social and educational services and environmental dimensions are changed, 

according to the developments that have happened in time and place. 

According to the group concept, the district was divided into well -defined areas, 

ranging from the old traditional areas to other more modern new developments but still 

within the traditional criteria of preserving the socio- cultural values which were 

expressed physically in the design and use of local materials. The transformations that 

happened vary in accordance with the constraints and permissions, for example, a 

limited transformation might happen in the old areas. 

The process of transformation is the origin of the formation process, which is not ended 

and it is continuous by a continuous moveable construction (Piaget, J., 1968, pp. 22 -35). 

d) Self -regulation: 

This process is controlled by laws of composition; the structure is also ruled by its self 

regulation which means its self maintenance and enclosure. Every entity or structure has 

a boundary that confines its elements and defines its territory. This boundary enables 

spatial transaction and transparency through this boundary without losing its identity or 

overlapping between other entities. This boundary is an important element to achieve 

self -regulation and any transformation cannot go beyond the structure's boundary. 

Maybe one can define the boundary of Assalalem district as a periphery or the edge of 

the area. In the case of Assalalem, and, of course, most of AlSalt city districts are 

identified geographically, in addition to its zoning or communal identification, because 

every district one can say is spread on a defined hilly area. For Assalalem, the most 

recognised boundary is its edge from the Al Maidan Street and the main street t 

Amman. (Figure 5- 6 shows the boundary of Assalalem district). 
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Figure 5 -6: Map of Assalalem district in relation to the downtown area (Source: Salt, A 

Plan For Action, Vol. III and the author's presentation) 

This boundary maintains the identity of the district, at the same time, it permits its 

residents to penetrate to and from the city, first, physically through the historical steps 

because of the closest location of the district to confine and be near the downtown area 

as is mentioned in the object's categories and its dimensions. Secondly, subjectively, is 

by viewing out and in towards and from the city. This boundary, in some places 

especially in the more flat areas, increases its depth to be like a zone in the south, south 

east, and north -east areas and to be more effective in its multi -functions and services. In 

other places, it becomes an edge (Lynch, K., 1960). Figure 5 -7 shows Assalalem district 

as a well -defined structure. 
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Figure 5 -7: Assalalem district, a well defined structure (Source: The author, 2004) 

Assalalem, according to this boundary, is a group of nested entities in different 

hierarchical levels controlled by an order. This order is locally within the district and is 

socially defined by the residents and the tribes that live within its boundary. This social 

boundary could share values and systems with other districts but still there is a 

difference, relating to locational and personal dimensions. 

Therefore, self -regulation is enhanced by different procedures and processes and 

explicitly by the rules that control this district and by the people who act and operate on 

the different entities within its boundaries, in other words, self -regulation is controlled 

by the district's social structure. 

3) Stage component 

Essentially, the methodology aims to find the process of transformation through the 

different dimensions which contribute to construct the whole structure. As Piaget's 

theory of holistic structuralism, knowledge has a biological function as it arises from 

action. Accordingly, structures are operative because of change and transformation 

(Campbell, R., 2002). Transformation through an operative action will generate 

continuous cognitive structures which are enhanced and reconstructed by adaptation 
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into assimilation of the environment to these structures and accommodation of 

structures to the environment. Some of these structures are simple schemes while others 

are higher in classification as they are called logical structures. Building these schemas 

attempts to achieve an equilibration process. This process passes through its different 

developmental stages by actions and processes, from less to higher ordered structures. 

On each level, there are actions and processes of transformation. 

In this component from the holistic approach, the relation between diachronic and 

synchronic dimensions of the basic activity should be taken into consideration. The 

diachronic refers to the growth or development of the phenomena under consideration, 

and essentially, it is the organisation, or order of the phenomena through its history. The 

synchronic refers to the momentary organisation or structure (Piaget, J., 1971). 

The diachronic development of Assalalem district is starting from the beginning of the 

last century as a linear strip along the west and south slopes of Mount AlBuhaira along 

Al Maidan valley. This strip revealed the traditional architectural style of Mount 

AlQalaa in the north and Mount AlJadaa in the west, which was built on the previous 

local style after the mid -nineteenth century. Figure 5 -8 shows Assalalem district after 

1920. 

Figure 5 -8: Assalalem district after 1920 (Source: Salt, A Plan For Action, Vol. III) 

In this stage, the main activity is as a residential area in the centre of the town and many 

of the famous families tried to be in front of the main urban space of the city. This 

position was influenced by the socio- cultural dimension of these families as well. 

However, getting a social influence should be expressed by a well -known and good 

appearance of a location. Taking into account the locational place near the downtown 
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area of good viewing and as a residential area for well -known families of socio- cultural 

values, will lead to demonstrate these dimensions through the architectural style of 

symbolic and aesthetic preferences. Figure 5 -9 an aerial photo after 1917 A.D. shows 

Assalalem district in its early stages and Figure 5 -10 shows a front perspective of 

Assalalem district. 

Figure 5 -9: Aerial photo for the central area of Salt - 1917 (Source: Salt, A Plan For 

Action, Vol. III) 
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Figure 5 -10: Assalalem district (Source: Salt, A 

Plan For Action, Vol. III) 

Chapter Five: Case Study 

According to the main aim of the stage component in the holistic analysis of 

structuralism, organisation with adaptation will form the essential supports on which the 

equilibration process depends. Besides, this process then distils the best representation 

of the results and the role of formalism (Riegel, K.F.a.R., George Charles, 1975). The 

form that results from this process is considered as a content of the higher level of 

formation (Piaget, J., 1968, p.140). This essence of physical structure allows for the 

other process of expressing the residential activity in a higher degree of expansion 

towards the top of the mountain, by beautiful staggered masses holding the same 

influence and dimensions that constrain the initial frontage of the district. In addition, 

this development depends on providing such social services, according to the socio- 

cultural values of the Arabs (Moslems and Christians) in welcoming the guests and 

visitors, especially this city which is on the routes of caravans to the holy areas in 

199 



Part Two: Empirical Work Chapter Five: Case Study 

Jerusalem in the west and Mecca in the south during the journey of pilgrimage, in 

addition to the extended tribes across the region that put people are always ready to host 

as their relatives. One of the socio- cultural values is privacy and the importance of 

visitors, so always there is a well- identified space for the visitors as a guesthouse or in 

small houses as a guest space. The cultural boundary in this case allows the transpatial 

structure which is contributed by the visitors and keeps the social structure as invariance 

(Hillier, B. & Hanson, J., 1990). This situation was demonstrated by a good appearance 

façade designs and ornamentations and of rich doorways and entrances. 

In discussing this stage within the whole stages of the diachronic development of this 

district, one can find the good organisation of the actions and processes that control the 

stability and movability in the equilibration process. This organisation is well -defined 

by the clear relation of the deep structure and the surface structure, in other words, 

between the forces or the activity that motivates specific processes that lead to construct 

a surface or object schemas and then physical settings. This level in the stage 

component had faced the emergence of surface structure conforming exactly to the deep 

structure of the district. 

This formalism will play as a content and facilitate the formation of the higher level in 

the stage component. The second formation will be modified, according to the process 

of adaptation and organisation in a process of enriching the whole structure of 

Assalalem district. 

From Question three, Assalalem district scores the highest responses among the other 

districts in the city, and that is because of the margin of transformation that is allowed in 

the area, in comparison with the other areas, which are older and richer by traditional 

style or heritages. This ability for transformation enables people to achieve some of 

their desires in having the new changes, at the same time, preserving their invariants. So 

in a detailed vision to other districts and their categories and dimensions, one can notice 

that maybe specific services and functions appear in Assalalem which are not mentioned 

in others. But at the same time, these changes could be unfortunately behind some of the 

changes in the surface structure that are not going with the deep structure. 

The completion of the different levels in the stage component will achieve the perfect 

structure. 
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According to the dualistic relationship in the concept of cognition between subject and 

object, the sets of rules and laws form an operational mentality of regulated district. 

Operationalism which is concerned with functional parameters that depend on man's 

discovered "laws of nature ". The essential obvious feature of life is unity, both internal 

and external as the mentality of structuralism inferred (Riegel, K.F.a.R., George Charles, 

1975, p.51 -53). Diagram 5- 11 shows the completion of the stage component. 

TMiV§A-P1i ikIA7O üKiiVi 

EQuïd,l , t. 4f4; 

Figure 5 -11: Stage component (Source: The author, 2005) 

4) Structure and substructure relationship: 

This component is about finding the interrelationship between various structures, 

according to nested structures or between lattice structures. In Assalalem district, the 

main structure is the district. There are two types of relationships between this district 

and the other main structures in the city. There is a tension relationship between the hill 

of Assalalem district and the others that face it of AlQalaa and AlJadaa. This tension 

offers significance to this district, and accordingly, a distinct identity. The deep 

structure of this relationship is the social structure that was expressed by the orderly 

hierarchy of the activities, norms, systems that are housed within the surface structure of 

the district. 

The other relationships are internal between the main structure and other smaller 

structures. These smaller structures are divided into groups, according to the influential 

activities and schemas that are held in the minds of people and their sociological 
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systems. So, one can identify different types of groups either relational structures or 

institutional structures and then the formation of these structures as physical settings. 

According to the Table 5 -1 some relational structures emerged from the social structure 

as a whole, and as an example of these structures; the importance of the origins of tribes 

and families, which are connected to locational and personal matters of birthplace. This 

importance depends on the kinship relationships of the family, then the tribe as a 

reference point with all its associations and history. Social services, like the educational 

services, are another example that depends upon the number of educational institutions 

which Assalalem district consists of schools of different levels of education, and other 

educational and cultural institutions. Assalalem has many of the social and cultural 

centres which express the citizens' traditional habits and customs. These relational 

structures have their own systems of morality, economy, and kinship that function 

within the whole district and then the society in constructing social relations. These 

social, cultural and educational services have their influence from and on the 

institutional structures of ideas, thoughts, and feelings which at the end, form the social 

mind that constructs the social conscious (Lopez, J. & Scott, J., 2000). 

There is always an embodiment structure that is easy to be expressed by habits and 

skills which allows this type of transformation, production, and reproduction of entities 

and structures. In the case of Assalalem district, and from the percentage of educated 

people, in addition to the infra -structure of number of schools, cultural centres, and 

health services like AlHusain Hospital, there is a base for the embodiment structure that 

could precede the whole social structure. 

On the other hand, the physical structure could be separated into different groups of 

morphological settings, ranging from the traditional -style buildings along Al Maidan 

Street, to the other modern buildings towards the top of the mount. 

5.3.4 Analysis of AlHammam Street area (from Question 2): 

In this example, the author demonstrates structuralism by the implementation of the 

mathematical structure into context. The listed items are explained according to the four 

components of cognitive development theory of Piaget: 
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1) Functional component 

a) Activity 

b) Adaptation 

2) Structural component 

a) Wholeness 

b) Laws of composition 

c) Transformation: 

d) Self- regulation 

By conjunction: "Both A and B make the difference" 

By disjunction: "It's either A or B" 

By implication: "If it is A then B will happen" (the confirmation of 

a statement). 

By incompatibility: "When A happens, B does not" (the elimination 

of the statement). 

3) Stage component 

4) Structure and substructure relationship 

Question two in the questionnaire is: mention the three most important areas in your 

city. Give two reasons, for each choice? 

The answers are classified in the table below: 

Question 2: The three most important areas in your city 

Q2 Areas Freq. Reasons Freq. Total 

1 
Maidan area 18 Public gathering area 9 

Central place 8 

Common commercial street 6 

(shopping) 
Cultural area 3 

Accessibility 2 

Important activity 2 

Administrative service area 2 32 

Alhammam street 15 Common commercial street 9 

2 area (shopping) 
Traditional style 8 

Public gathering area 3 
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Architectural style 

Central place 

Heritage findings 

3 

2 

2 27 

Al Saha 9 Administrative services area 4 

Traditional style 2 

Public gathering area 2 

Heritage findings 2 10 

4 Shuaib Valley 8 Green area 6 

Recreational area 5 

Beautiful area 4 15 

5 
Assalalem 8 Near downtown area 5 

Residential area (place of birth) 4 

Important activity 3 12 

6 
AlJadaa 7 Traditional style 3 

Viewing (hilly area) 3 

Near downtown area 3 

Residential area (place of birth) 2 11 

AlKalaa 7 Heritage findings 6 

Viewing (hilly area) 6 12 

Central area of the 
cultural centre 

5 Central place 17 17 

9 Zay recreational area 5 Green area 4 

Recreational area 3 

Beautiful area 2 9 

10 Altai area (Salt 5 Educational services 5 

secondary school) Traditional style 4 9 

Total 154 

Note The repetitive frequencies of five and more were selected and the reasons of two and more. 

The answers are mainly concentrated on the Al Maidan street area and AiHammam 

street area as the two main traditional areas in the city. The reasons reflect the 

importance of these areas as common commercial, administrative services, places of 

public gathering, accessible and of traditional features. These areas provide satisfaction 

for some aesthetic and cultural people's needs as one can go shopping as well as spend 

time and meet others in social gathering areas. 
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Other preferable areas were specified into three types: first, central traditional, cultural 

areas, and a place of administrative services like AlSaha and Salt Cultural Centre. 

Second, residential areas are near the downtown area as AlJAdaa and Assalalem. 

People like to stay near the area of their origins and places of their birth where they 

spent their childhood times and can recall their past memories. This states the relation 

between one and his place. Third, the open areas provide views, open green landscape 

for recreation. These areas have a strong effect on people's life because of the 

topographical character of the land and the influence of the gardens in Islamic religious 

beliefs, which depict the image of paradise. 

From Question two in the questionnaire, asking the respondents about the three most 

important areas in your city; one of the answers was "AiHammam Street" area. From 

the questionnaire, this area scores the second rank of 15 frequencies. The reasons are 27 

frequencies and of different viewpoints. 

By using Ujam's method in categorising the responses and their dimensions, it appears 

that this area has many and different dimensions as shown in Table 5 -4. 

For the purpose of the research and for more understanding of this entity or structure, 

the author tries to explain this entity from the point of view of object matter, in order to 

identify the entity synchronically, as a physical phenomenon. 

AiHammam Street area is one of the oldest parts of the commercial area in Salt which is 

located in the heart of the central area of the city. The commercial area is known in 

Arabic as "Souk ". The "Souk" area was established in the last twenty years of the 

nineteenth century. AiHammam Street was developed between 1881 and 1884. It links 

Al Maidan Street in the east and AlAkrad Street in AlSaha area in the west, so it is 

connected to two main administrative and commercial areas on both sides. Near the 

west end, it comes near to the end of AlKhader Street where there is part of "Khayateen 

Street ", referring to the tailors who occupied this area. AiHammam Street at this part 

was linked to AlKhader Street by "Eskafieh Stairway" where there are the shops for 

shoemakers. Figure 5 -12 shows AiHammam Street and its surroundings, and Figure 5- 

13 is an aerial view of the Soak area in 1918. 
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1. AlHammam street area 
2. AlKhader street 
3. AlSaha 
4. AlAkrad street 
5. AlMaydan street 
6. Khayateen street 
7. Eskafleh staiway 

Figure 5 -12: AlHammam Street and the surrounding area (Source: Salt, A Plan For Action, vol., 

III, 1990) 
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Saraya 1869 

Sukkar House 

Saaha 

Chapter Five: Case Study 

Municipality and Post Office 1894 

Wekalat As-Sukkar 1886 

Great Mosque 
English Hospital 1904 

Mission House 1868 

Water Springs 

Hammam Street 

Bridge 

Abu Jaber House 1892 

Latin Church 1874 

Latin Convent 1870 

Deir Street 

Mouasher House 

Toukan House 

Figure 5 -13: Aerial view of the Souk area in 1918 ( Source: Salt, A Plan For Action, vol., 11, 1990, 

p.4.7) 
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Table 5 -4: categorisations and dimensions for Alhammam street area (Source: the author, 
using Ujam's method) 

Category Reasons Freq. Dimensions 

Q 2 AiHammam street area 15 
Historical, spatial, commercial, 

locational 

Activities 

Common commercial 

street(shopping) + 
9 Commercial 

Public gathering area * 3 Socio- cultural 

Aspects 

Traditional style 4 
Aesthetic preferences, socio- 

cultural, way of life, symbolic, 

Architectural style 3 
Aesthetic preferences, 

Architectural 

Objects 

Traditional style 4 
Architectural, climatic, heritage, 

environmental 

Central place * 2 Locational 

Heritage findings* 2 Heritage 

Total 27 

: this symbol is for the dual meaning of the object and aspect categories for the item 

+ : this symbol is for the dual meaning of the activity and object categories for the item 

1) Functional component 

a) Activity: 

The first requirement of are holistic structuralist's approach is to define the activity 

(function) of the phenomena under study (Riegel, K.F.a.R., George Charles, 1975, p.65). 

So the main activity from Table 5 -4 is commercial, and from the sales occupied 82.10% 

of the area of commercial activities, according to the usage (Salt: A Plan For Action, 

1990, vol. II, Table 4.3, p.4.6) then and according to the first main activity, the area 

becomes a place for public gathering. 

There are many sorts of goods in this Souk. It accommodates a cattle market near its 

end near Al Maidan Street in the east and a vegetable market at its west end. 
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The Souk is in the heart of the commercial area of the city so it becomes the place of 

people's gathering for shopping and meeting as well. Commercial activity is dependent 

on people gathering and vice versa in different percentages and dependency. 

Figure 5 -14 shows many parts of AlHammam Street. 

/I 
AlHammam Street AlHammam Street from AlSaha area 

z. 

AlHammam Street, difference in levels AlHammam Street , way of display 

Figure 5 -14: AlHammam Street Area (Source: The author, 2004) 
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b) Adaptation: 

Chapter Five: Case Sied y 

Adaptation is defined as the more specific twin activities of assimilation and 

accommodation. In the case of A1Hammam Street, the assimilation is an essential 

function of the Souk which is commercial and the dimensions behind this function. The 

proof of this assimilation is the continuity and expansion of the function for more than 

150 years. This assimilation is enhanced by the different varieties of the goods that are 

displayed and presented in the Souk. The assimilation of the acceptance of the socio- 

cultural aspects is to have their control and domination of the activity in addition to the 

commercial part. So the Souk cannot loose its social driving force in maintaining and 

preserving the area and the activity. That is why the public gathering is going in parallel 

to the commercial activity because of this type of communal agreement for this function. 

The first assimilation is for the sensorimotor schemes (Piaget, J., 1968) that put the 

function in its place and start experiencing it over time. The placement of this function 

is influenced by the locational dimension as its central area geographically on an 

approximately flat area and terraces, so spatially, it is a location easily accessible and 

for gathering all citizens around the area, in addition to the consideration of 

environmental, and climatic precautions to be as a preserved area, as it was surrounded 

by hilly, topographical areas, mainly from the north, east, and west, from where the 

windy breezes might come. This location serves to protect the area from severe weather, 

of heat, winds, and snow that affect the city in different seasons. The architectural style 

in this stage is the basic construct and setting that is dependent on the traditional style 

that depends on the heritage examples and architectural skills of using local material 

and the vernacular techniques in construction which are responding to the 

environmental and climatic influences. In other words, the formation of the schemas is 

dependent on providing the essential forms or physical fabric. 

The continuous experience of the activity through the assimilation process will result in 

adopting and perceiving a higher degree of schemas which are cognitive structures that 

deal with the morality of the system (according to the appearance of a socio- cultural 

dimension); in this stage, the adaptation process tries to accommodate new connotations 

of cultural values. The solidity of the socio- cultural values stimulates the traditional 

style in many attitudes to adapt to these higher structures. The accommodation is 

affected by a part of the way of life, in the shopping and gathering in the Souk. Also, 
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cognitive structures attempt to find such a reflection in the architectural style, in relation 

to the traditional style and in accordance with developing aesthetic preferences, in order 

to demonstrate the schemas in their finest ways and, of course, some meanings try to 

borrow their validity from the symbolic metaphors as a way of identifying the new way 

of dealing with life and enhancing the socio- cultural dimensions. 

The aim of the adaptation is achieving equilibration in the schemas. The process of 

mobility and stability through assimilation and accommodation tries to find the relation 

of equilibrium between the activities so as to achieve the intelligence (Riegel, K.F.a.R., 

George Charles, 1975, p.66). 

2) Structural component: 

In this component, the author will try to shed light on the main factors of this 

component; wholeness, transformation and self -regulation, in addition, to talk about one 

or more of the structuralist's notions that related to the entity under study. 

a) Wholeness: 

The essential characteristic of the structure that makes it different from other collections 

of elements is its property of wholeness. 

The elements of the system, according to the wholeness, are in a systematic order. This 

order and according to mathematics, the integers are representing the substructures of 

the whole structure which are separated by boundaries; these boundaries attempt to keep 

the whole system within its regulation and laws. So there are neither continuous 

connections between the structures of these integers nor any overlapping between their 

elements, except the spatial connections through the boundaries. Therefore, systematic 

order is connected to structural properties represented by groups, fields, rings, and the 

like, which represent the properties of the concept of structure (Piaget, J., 1968, p.7). 

The author would like to see the example under study of AlHammam Street area in 

accordance with the concept of integers within groups, and fields. 

The aim of achieving a perfect whole is to analyse all categories and dimensions of 

people's responses, from the point of view of an holistic approach, in which there are 
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purposeful interrelations between them within the whole system. From Table 5 -4 one 

can notice that many of the categories are of dual connotations. The main commercial 

activity referred also to both aspect and objective categories as the activity which is the 

generator of other behaviours and other mental and physical constructs. The plain 

commercial activity enhanced the force of dynamism to the role and controls the 

cognitive structures and then stimulates the economic factor that validates the Souk. In 

finding the real identification of the whole structure of AlHammam Street is mainly and 

as the main dimensions mentioned, as a phenomenological entity, according to the 

historical, spatial, commercial, and locational dimensions. The commercial dimension is 

also subjective of object, according to the movement of goods and objects in the Souk. 

This structure is identified as social structure because of the dynamism of the mentality 

and the norms as institutional structures that operate and control this structure, and the 

systems as relational structures that depend on the morality of trade, economy, and 

business that related directly to the main commercial activity. The other systems and 

norms are from both inside and outside the activity, in relation to the society as a whole 

making a contribution and participating in the social structure in developing this entity. 

It appears dominantly as the power of the environmental and place characteristics and 

this is clear because of firstly, a difficulty of topography, climate, and the location of the 

city, and secondly, which is the more important, is the importance of placing the Souk 

in the city and in relation with the region as the city as a cross -roads between the main 

cities in Jordan and the region which offer the city as a natural stop for travellers and the 

trade caravans (Salt Master Plan 1981 -2010, p.018). In addition to the suitability of the 

soils in the surrounding hills and valleys for agricultural cultivation and the availability 

of water, this has made this settlement as one of the ancient settlements in the region as 

shown as evident in the ruins of its castle and other archaeological and heritage findings 

that date back to the early history of the region. So there are many factors related to 

trade and commerce in the city. The vital constituent of the Souk inside the city is its 

centrality to the area, its location and placement in relation to constituents' forces, 

locally and regionally that sustain the activity and its owners. 

The other forces that play as values for building the institutional structure for this entity 

of AlHammam Street area is the morals and norms which are related to the main 

commercial activity or to the other complementary activities, like public gathering, and 

people's shopping customs. 
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This influential activity of trade attempts to renew many ideas of how to increase the 

ability of investments, benefits and expanded linkages with other regional activities so 

that one can find that there are always new ideas and skills that are contributing in order 

to make new achievements in the market. In AiHammam Street area, one can find many 

skills, handcrafts, industries and different ways of displaying products as embodiment 

structures (Lopez, J. & Scott, J., 2000). These products reveal its thoughts from the 

heritage findings as historical reflections with their symbolic values and aesthetic 

preferences in convenience with recent socio- cultural attitudes and the current way of 

living. 

b) Laws of composition: 

The laws that control the structure's composition are not the collection of the attributes 

of its elements but something different because they are built for the sake of 

constructing the whole system and not for the isolated elements (Piaget, J., 1968, p.7). 

The laws of composition are the rules which enrol the elements within the system, at the 

same time, they preserve the entities as identified structures or integers in a group. This 

group of entities could be related to other entities by transparency through the 

boundaries of these entities (Ujam, F., 2005). This spatial or transpatial structures 

(Hillier, B. & Hanson, J., 1990) might happen under the influence of different fields, so 

the relationships of entities or structures within the cognitive structures of the society 

are controlled by the constraints of the fields and groups. The definitions of these items 

are as they were mentioned in Chapter four of the methodology and the theoretical 

chapters of structuralism. The main definition of the group depends on Piaget's 

identification, while the essence of field is according to the definition of (Bourdieu, P., 

1984, p.175 cited in Lopez and Scott, 2000) about the fields of activity. For Bourdieu, 

the society is a social space that consists of a diversity of fields in complex articulations 

with each other. They are not as simple nested systems and subsystems gathering inside 

each other as the concept of Parsons (Parsons, T., 1966). This social space as a whole is 

organised into a number of different fields of activity. These fields may overlap, 

intersect, and interfere with or reinforce each other's effects. In every field, there is an 

organisation of interests and stakes that conflict, according to the driving dynamism 

behind the development of these fields of action (Lopez, J. & Scott, J., 2000, p.88). 
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In the case under study, AiHammam Street area is under the effects of many fields of 

action which are organised and influenced by specified developmental dynamics. The 

activity of assimilation and accommodation is playing as an explanation of this conflict 

and the equilibration process is as the relation of stability and dynamism in the schemes. 

Bourdieu argues that the habitus I both produces and is produced by the social world. 

People internalise external structures, and they externalise things they have internalised 

through practices. The habitus of Bourdieu is similar to the cognitive and logical 

structures of Piaget, but the latter is more comprehensive because cognitive structure 

depends on the process of reflective abstraction which keeps the structure always in 

equilibrium, while the habitus operates as a structure, but people do not simply respond 

to it mechanically, and when people change positions, their habitus is sometimes no 

longer appropriate, a condition called "hysteresis" ( http: //highered.mcgraw- hill.com/ 

sites/ 007234962x/ student _view0 /chapter7/chapter_ overview.html). 

c) Transformation: 

The structure as a whole system is controlled by laws of composition, which puts the 

process of transformation in order. Transformation is a dual process of structuring and 

restructuring. The laws of this process should be differentiated from the elements of the 

structure because the elements will undergo and experience the process of 

transformation, while the laws are of a binding nature (Piaget, J., 1968, p.12). In the 

case of A1Hammam Street area, the process of transformation appears clearly from the 

construction of this Souk, because this area was established as a linkage between the 

two main longitudinal spines of activities in AlAkrad valley and Al Maidan valley. So 

the activity extended and transformed to occupy this area. This is found obviously in the 

responses of historical and spatial continuation. For the essential activity of commerce, 

the diversity of the products and goods plays as a measurement of the richness and 

complexity of the structure, at the same time, this diversity emerged from the locality. 

This locality was represented in the form of developing systems and values that keep 

and maintain the structure, in addition to the embodiment structures that emerged from 

I The habitus is the mental structure through which people deal with the social world. It can be thought of as a set of 

internalised schemes through which the world is perceived, understood, appreciated, and evaluated 

( http:/ /highered.mcgraw- hill.com/sites /007234962x/ student_ view0 /chapter? /chapter_overview. html). 
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the this locality of skills and crafts as the names of many parts of the Souk referred to as 

Khayateen Street for tailors, and Eskafieh Stairway for shoemakers. 

Other complementary functions that sustain the main activity were established to 

facilitate some parts of the activity, like the public baths which were demolished in the 

thirties of the last century. In Arabic, the bath is called AlHammam and from where the 

name of the Souk came. Another important building in the spiritual life of the residents 

is the Small Mosque which was built in 1906. These two activities are very important in 

the Arabic and Islamic environment and they help the Souk to act well, because of the 

connotation of the pureness and cleanliness, spiritually and physically through these two 

facilities, which therefore, will enrich the values and affect the customs and other 

systematic organisations that hold the commercial activity in faith and honesty. 

From studying this entity, one can notice that the increasing complexity of the 

transformation process and the larger sets of properties were kept invariant, so that the 

structure of the whole system was not jeopardised (Riegel, K.F.a.R., George Charles, 

1975). 

d) Self- regulation: 

Every entity has its self regulation which maintains its structure within its boundary. 

Boundaries separate entities, structures and substructures and give the identity to each 

of them. Boundary for this reason prevents the overlapping which may happen between 

the elements of different structures, so there is no fluency of this type of continuation. 

In the same structure, elements are identified clearly. Accordingly, the concept of 

structure could be represented mathematically by groups, fields and rings. Every 

structure works as a group of many elements as integers. One can understand self - 

regulation from analysing the entity of AlHammam Street area as a group of integers, 

according to Piaget (Piaget, J., 1968, p.7), and fields of action, according to (Bourdieu, 

P., 1984, p.175 cited in Lopez and Scott, 2000). 

So the concept of number will appear in this structure clearly. This concept deals with 

two schemas of classification, the construction of sets of elements and seriation of these 

elements in different actions of pairing, tripling and others. In the case of AlHammam 

Street area, the units of the shops are the integers of the group. These integers are in a 
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classification of making and constructed sets of elements, according to their 
classification of function and at the same time, they are in a seriation of different actions 
of pairing and tripling, which appear clearly in the shops of the Souk. One could see this 

pairing or tripling in the objective elements clearly in the different scales in the city like 

windows. Figure 5 -15 shows the action of grouping into sets of elements horizontally 

and vertically through the stories of the buildings in the northern part of the Souk. 
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Figure 5 -15: Elevations of AlHammam Street (Source: Salt, A Plan For Action, vol., II, 1990) 

Functionally, the construction of the activities' sets are according to the type of the 

products and goods that are occupied in each part of the Souk and the seriation of this 

grouping, according to the influence of the inner forces inside the Souk, and the outer 

forces from the surrounding areas that affected the usage of each part of the Souk. 

These sets of functions are in the action of moving the cycle of the main commercial 

activity. This situation will represent the entity as a whole structure because of the 

relation between the sets of elements that construct this structure and the seriation of 

actions of the whole system. This wholeness of the whole path of the activity from 

different sides will emphasise another main example of reflective abstraction that is the 

trajectory2 ; which is the acknowledgment of the traversal of a path of successive 

displacements to form a continuous whole (Piaget, J., 1980, p.90). 

For Piaget (Piaget, J., 1969, p.140), the "group" has four combinations and reciprocities 

into a single system. The concept of the group will help in experiencing the 

environment and the operations on the structure, and the ability of group possibilities 

2 n: the path followed by an object moving through space [syn: flight] Source: Word.ti'et 2.0, 2003 Princeton Universit. 
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for the main two activities of the entity 

activity (which would be as A) and public 

using the four possibilities of the group 

possible to analyse the genuine responses 

four possibilities are as follows: 

Chapter Five: Case Study 

of AlHammam Street area; the commercial 

gathering activity (which would be as B). By 

for two variables (the two activities), it is 

of the respondents as effective answers. The 

i. By conjunction: "Both A and B make a difference ": 

In this case, the possibility of conjunction is very important to make the dependency of 

each activity on the other. The commercial activity (A) in many cases depends on the 

public gathering activity (B). Turning the cycle of the commercial business depends on 

displaying the products and goods on the one hand and on the other, on the number of 

the public who deal with these goods and the loop of need and demand that will 

increase, according to this mutual dependency between the two activities. From this 

possibility, the shoppers try to be near the public and the location of the Souk should be 

easily accessible from different places. 

This relation is the relation of duality of two main activities. This duality is essential to 

have a successful action which leads to a whole structure. 

ii. By disjunction: "It's eitherA or B": 

In this possibility, the two activities are in relation with each other, and the possibility of 

either A or B could exist in the case of "either" of them as the more effective function 

that influences the main activity. If the assessment is according to the whole activity 

with all its factors socially and economically, the commercial function (A) will emerge 

as the main activity, more than the gathering activity (B) in this case. But if one aims to 

study the entity from one point of view related to social customs or psychological 

behaviour, maybe the second function (B) will arise as the more influential factor than 

(A). As a whole concept and because of the dependency of each activity upon the other 

in different percentages, maybe the possibility of disjunction will not be found. 

iii. By implication: "If it's A, then B will happen" (the formation of a hypothesis): 

If the possibility of the implication of the main function of the whole activity should 

happen first, then it will come as the second function, according to the existence of the 
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first function. In the case of A1Hammam Street area, the commercial function (A) is the 

first affected factor that facilitates the possibility of the second function of public 

gathering (B). That is true because it will give a reason for this gathering and in this 

area. By implication, the entity will be transformed to a more complex and rich 

structure, therefore, many formations will happen by including other factors to enrich 

the initial structure. 

The action of enriching the structure happens by interiorising action which is a process 

that permits one to be conscious of an action, to reflect on it and to combine it with 

other actions. The two function of the activity (A) and (B) will be enhanced by each 

other to form a new combination that allows in to the situation other factors, like (C) to 

enter the structure, this example will be like this formula {(A +B) +C }, The subject must 

construct a mental image involving all the variables, but it is not possible to combine 

with (C) to get the full proposition, without the first process being encapsulated to form 

a new object (A +B) which is a statement that can be conjoined with another statement, 

such as (C) (Dubinsky, Ed., 1991, p.105). 

iv. By incompatibility: "When A happens, B doesn't" (the elimination of a 

hypothesis). 

The incompatibility is not found in this group as a possibility, especially for the 

essential functions of the main activity, because as one could notice before, that the 

relation between these functions is compatible. This possibility happens only during 

eliminating such a strange element from the group. The regulation power keeps aside 

and filters out the ill- formed structures of any interrupting functions that do not belong 

to the main activity. Ill- formed structures are either institutional or relational, and the 

elimination of these structures will maintain the main structure as a perfect structure. 

Such examples of institutional ill- formed structures, which are related to dishonesty and 

cheating, and relational ill -formed structures are related to appropriate regulations, rules 

or the establishing of such systems that are in conflict with the general benefits of the 

local society. The wrong placing of any function inside the Souk will be changed by the 

process of self maintenance and regulation in order to achieve the successful structure. 

All the complementary functions, like baths and the mosque are in convenience with the 

main activity. 
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Self- regulation in the AlHammam Street area entity attempts to achieve the perfect 

structure of the entity as a whole social structure of both systems and values. 

Mentioning the two components of the social structure is essential to shed light on the 

second part of this discussion which is the field of actions. 

Fields and systems are the basic physical ordered totalities, then subsystems, and there 

is a hierarchy for these ordered structures. Fields and systems in the organic wholes 

form the multi- organic systems or supraorganic systems which form a continuum. This 

supraorganic system includes many ordered subsystems which are broken by relative 

boundaries of other systems or fields (Laszlo, E., 1972, p.25). The entity of AlHammam 

Street area is a structure of multi- organic orderly subsystems that are preserved by 

permeable boundaries, but still these systems are affected by other constraints of outer 

fields as dynamic systems. This understanding is close enough to the fields of actions of 

Bourdieu by the concept of overlapping and interpenetrating fields of action which co- 

exist and follow their own specific dynamics (Lopez, J. & Scott, J., 2000, pp.86 -88). In 

the entity under study, the fields of actions differ and have various influences, and there 

are two types of these fields related to the difference in systems and values and another 

complementary third of embodiment structures. These three types will form at the end 

the social system for this entity. Observable examples of these fields from people's 

responses are all the categories which are of dual or triple meaning, like the activity of 

Public gathering which forms in the minds of the people a formation or a product of 

socio- cultural dimension that exists behind it, and as a communal demonstration or a 

societal manifestation in the city through this entity. One can realise these fields of 

actions according to the dimensions behind their categories as multi -influential 

dimensions. So that fields of actions affect the social structure and the groups of the 

structure in different ways. 

Structures attempt to imitate the organic structures in nature by maintaining the 

structure by preserving the equilibrium process that fulfils the aims of the whole 

structure. 

Although the influence of inner forces of structure and the influential effects of fields of 

action, self -regulation tried to create this equilibrium through what is called homeostasis 

and homeorhesis in order to assimilate and accommodate any unexpected force or 
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obstacle. Through self -regulation and homeostasis, the whole will transfer to become 

more than discrete parts (Laszlo, E., 1972, pp.26 -37). 

3) Stage component: 

From the point of self -regulation, the structure should have a level of organisation 

which enables the general form to maintain its systematic properties. The arrangement 

of the transformational forms through different stages continues in order to achieve the 

equilibration process. 

In the previous component, it is clear that one can analyse the entity from the point of 

view of the notions of a group and a field of actions, in other ways by a mathematical 

interpretation of the structure. There are four types of structures, according to Piaget, 

classification one of these is a mathematical or logical structure (Piaget, J., 1968). The 

author will try to explain the stage component through the mathematical or logical 

structure. 

Self -regulation precedes the application of the explicit rules and implicit process of 

transformation. In the first application, as the structure under consideration and as it is a 

mathematical structure, it is an operational system (related finally to institutional 

structures of systems). This type of systems has two sorts of operations; first the same 

operation and second the reverse operation (Piaget, J., 1968, p.15). The operation and its 

reverse will keep the balance or the equation (Frege and Russel, 1903, p.27 cited in 

Lopez and Scott, 2000) of the structure and maintain perfect regulation. The operational 

system already excludes errors in order to maintain the equation. The reverse operation 

(of course Lévi- Strauss also referred to the existing of this operation, in addition to the 

first operation) will contribute continuously and control implicitly the process of 

transformation. So that according to the operational systems of the mathematical or 

logical structures, the structure of holistic characteristics has the ability to form a perfect 

regulation, in other words, enhancing the structure under study by multiple applications 

and it will enrich the process of transformation by structuring and structured processes 

(Piaget, J., 1968, p.15). In the case of AlHammam Street area entity, the whole structure 

in the stage component should be built by the different stages of transformational forms 

and contents and the good arrangement and regulation will achieve this wholeness as it 

appears in the operational systems of the mathematical groups or structures. Here the 
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author will take only the compilation of the four possibilities in the structural 

component (conjunction, disjunction, implication, incompatibility) of the relation 

between the two main functions of the main activity of the entity. The importance 

emerged that these possibilities care for the relations between ideas (Leibniz, G., cited 

in Riegel, K.F.a.R., George Charles, 1975, p.70) or forces (categories and dimensions), 

in other words, the system of operations is essential to be studied in mathematical or 

logical structures or groups. Of course, the abstraction that emerges from these 

operations will develop the knowledge and cognitive structures. The operation and its 

reverse could be apprehended by the equation between the systems and values, in other 

words, between the categories and the dimensions that stand behind the categories. For 

example, there is a balance between the commercial activity and the socio- cultural 

values, aesthetic preferences, and heritage findings that always search to achieve cost - 

benefit analyses in order to act through assimilation and accommodation to keep always 

the whole structure in equilibrium. 

Another property of the mathematical structure is the identity factor that is not changed 

within the operations and keeps the equilibration (Piaget, J., 1968); in the case of 

AlHammam Street area entity, it is the locational, environmental and climatic factors 

and the heritage findings in different percentages. These identity elements are 

maintaining the balance of other factors and achieve the equilibrium. 

4) Structure and substructure relationship: 

In this component, one can correlate the groups and fields of actions as mathematical or 

logical structures of abstraction and concerns mainly for relations. The component from 

this mathematical point of view is attempting to understand the whole structure as a 

"relation of the relationships ", which is concerned with different fields (in mathematics) 

(Peat, F. David, 1990). 

The real situation is that there are different levels of structures and substructures within 

a milieu of fields, but in order to simplify the structure, the author will group the factors 

of the entity of AlHammam Street area, and according to their influences into a simple 

classification of groups and fields: 

a) Commercial. 
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b) Socio- cultural values, aesthetic preferences, symbolic, and architectural style. 

c) Locational, environmental, climatic factors. 

And the fields to: 

a) Way of living, shopping and gathering. 

b) Traditional style. 

c) Central place and spatial. 

The fields will affect the above groups and affect each other at the same time so it is a 

relation of the relationships. There is a balance between the first and second groups by 

the existence of the third group (identity element which is neutral). On the other hand, 

the field of way of living, for instance, is influenced by socio- cultural values and the 

commercial facilities that enable people to deal with this way. At the same time, this 

field was affected by the traditional style which was conveyed and transformed among 

generations and how these constraints enhance or interrupt the centrality of this way of 

living which, in turn, will construct the symbolic and aesthetic preferences of the 

cultural beliefs and values. 

The successful structure will be accomplished by the smooth relation of the 

relationships and this happens in the organisation of a hierarchical system controlled by 

order. This order comes from the rules of action on these factors; this means "acting on 

things" and as was mentioned before, not from the things themselves (Spencer cited in 

Lopez, J. & Scott, J., 2000, p.11). This means again that the actions of operations of the 

social structure of this entity, by its two constituents systems and values, in other words, 

the relations or the influences of these systems and values or concepts and or between 

themselves. These actions require co- ordination to arrange the hierarchical ordered 

whole structure. For a holistic structuralist entity, this co- ordination attempts to achieve 

three things: 

Uniting: The whole systems and subsystems into one whole, but this uniting needs, 

Ordering: This engages the rules to the structure. This ordering will facilitate the 

situation to the third thing, 
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Placing in a one -to -one correspondence: This means arranging a whole into a 

hierarchical unified order (Lopez, J. & Scott, J., 2000). 

This co- ordination of actions on things will lead to create a reflective abstraction as a 

higher degree of cognitive structure, which the author will discuss in one of the coming 

entities. 

5.3.5 Analysis of Toukan House (Museum of Antiquities) (from 

Question 3): 

In this example the author explains structuralism from the point of view of the 

importance of the activity which maintains the validity of the structure. This example 

shows the process of building the entity by all the categories and dimensions in 

enhancing each other. The example shows the ability of affordances in perceiving this 

entity. The same systematic way of analysing the previous examples by using Piaget's 

theory of cognitive development components as follow: 

1) Functional component 

a) Activity 

b) Adaptation 

2) Structural component 

a) Wholeness 

b) Laws of composition 

c) Transformation: 

d) Self -regulation 

3) Stage component 

4) Structure and substructure relationship 

Question three from the questionnaire is: mention the three most important buildings in 

your city, why? Give two reasons for each. The preferred buildings that are cited in the 

table are mentioned by the respondents more than four times, while the repetitive 

reasons are selected as they are mentioned twice and more by the respondents. 
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Question 3: Three most important buildings in your city 

Q3 Buildings Freq. Reasons Freq. Total 

1 Toukan House 28 Traditional style 16 

(Museum of Antiquities) Beautiful building 10 

Museum 9 

Good Location 8 

Historical building 4 

Provide different services 2 49 

2 Salt Secondary School 17 Educational centre 10 

Oldest school in the area 8 

Historical building 5 

Good location 3 

Appearance 2 -)8 

3 Abo Jabir building 14 Large scale building 9 

(house) Islamic heritage 4 

Beautiful building 3 

historical building 3 

Aesthetic façade 2 

Architectural details 2 23 

4 Salt Cultural Centre 8 Provide different services 4 

Good location 2 

Focal point 2 

Combination between Old 
and 

2 

Modern building 

Modern architectural styles 2 12 

5 Small Salt Mosque 8 Traditional style 4 

Islamic heritage 3 

Religious and spiritual 
symbol 

2 

Historical building 2 

Focal point 2 13 

6 Province Headquarter 7 Appearance 4 

Building Symbol of the city 2 

Provide good adds and 
services 

2 8 

7 Municipality building 6 Symbol of the city 4 

Good location 3 
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Modern Architecture 2 

Provide different services 2 11 

8 Al Hadidi building 5 Educational centre 2 

Good location 2 

Provide different services 2 6 

Total 150 

In general, the preferred buildings approximately are those of traditional style and 

functional importance as well as for their symbolic interpretations. 

Toukan House (Museum of Antiquities) houses the museum of Salt's antiquities and 

heritage findings. It is a distinctive building, distinguished by its traditional style and 

central location as is shown in Figure 5 -20. 

Salt Cultural Centre is a modern building that reveals the traditional style that has been 

reflected in its architectural features. In addition, this building consists of many 

functions of communal attitudes like the Library, Salt centre, The Mosque, and City 

Hall. So one can emphasise the reasons for choosing this building is because it is a 

modern building of traditional inspiration with many functions which are essential and 

related to the society. In addition, its central location makes it easily accessible. 

The choice of Abo Jabir building (house) depends on its traditional and aesthetical 

properties. This building is considered as a good example that reflects the traditional 

and local architectural style of the area with its features and details, which are preserved 

till now because of the acceptable construction and good physical condition. 
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Abo Jabir building (house) 

Headquarter Building of the Province of Salt 

Salt Secondary School Small Mosque of Salt 

Figure 5 -16: Some of the main buildings in the case study area (Source: The author, 2004) 
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Salt Secondary School The Municipality building 

Chapter Five: Case Study 

Salt Cultural Centre 

Figure 5 -17: Some of the main buildings in the case study area (Source: The author, 2004) 

The Municipality building was chosen as a modern building in a central location, which 

provides different services and as a symbol for the identity of the city.Moreover, Salt 

Secondary School stands as physical landmark of viewing location on the one hand, and 

as the oldest school in the area, it indicates its educational importance in citizens' minds 

on the other hand. 

This mosque is the oldest mosque in Salt city. It was begun in 1890 with its traditional 

minaret, as it first appeared. 

The headquarter building of Salt's Province appears as the most distinctive 

administrative building which provides the main official services and is a symbol to the 

city in addition to its appearance on a hilly viewing area. 

Al Hadidi building appears as an educational centre at a good location which provides 

many cultural services. 

Figure 5 -16 and Figure 5 -17 show some of the main buildings in the case study area. 

The answers to this question reflect the importance of buildings of traditional, cultural, 

and architectural characteristics; of distinctive appearance and location and related to 

service provision for people. 
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After the general explanation of all the respondents' answers, the author will try to 

discuss the preferred buildings from the recent table and attempt to enlighten the 

essence behind these types of preferences and selections, and, of course, according to 

one or more of the structuralist interpretations, which depend mainly on its properties 

and identifications. 

The author selected the building that was preferred the most, the Toukan House 

(Museum of Antiquities) as an example to be analysed through structuralist terminology. 

This required looking at the results of the table above by making a direct relation 

between the categories and the dimensions behind them, in addition to classifying the 

categories into three components, according to Ujam's method, into activities, aspects 

and objects as shown in the Table 5 -5 below: 

Table 5 -5: Categorisations and dimensions of the Toukan House (Museum of Antiquities), 
(Source: the author using Ujam's method) 

Categories Reasons Freq. Dimensions 

Q 3 
Toukan 
House(Museum of 
Antiquities) 

15 Heritage 

Activities 
Museum ++ 9 

Symbolic, educational, heritage, 
spiritual 

Provide different 
services 

2 Functional 

Aspects 

Traditional style * 16 

Aesthetic preferences, socio- 
cultural, Architectural, climatic, 
way of life, symbolic, heritage, 
environmental, 

Beautiful building 10 Aesthetic preferences 

Historical building 4 
Architectural, symbolic, 
historical 

Objects Good location 8 Locational 

Total 49 

*: this symbol is for the dual meaning of the object and aspect categories of the item. 
++ : this symbol is for the dual meaning of activity, aspect and object categories of the item 

In this example, the author will discuss the continuity and the relation between the 

categories themselves and between them and their dimensions. As was mentioned in the 
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previous chapter on methodology, the interpretation will follow the same sequence of 

analysing the entities, according to Piaget's concept about structures. 

1) Functional component 

a) Activity: 

It is clear from Table 5 -3 that there are two functions of the entity of the Toukan House, 

the first is the museum and the second is providing different services. Through an 

analytical vision OF these two functions, it will be clear that the second function, of 

providing services, emerges automatically from the first function, as a museum. 

This museum is the main repository of antiquities and heritage findings of the traditions 

and history of the city and the region. So it is very important in driving the other 

functions of education and conferences. 

This building was a house of one of the well -known families in the city and it faced the 

central area and was of good appearance, in addition to its beautiful architectural style 

of skilful implementation and detailed features. 

b) Adaptation: 

For Piaget, the activity is the activity of adaptation, in other words, the activity of 

assimilation and accommodation. Function is "assimilation" for the formation of 

structures. "Assimilation" is the process by which the organism in its intersections with 

bodies or energies of its environment fits these in a manner to the requirement of its 

own physico -chemical structures and at the same time, accommodates itself to them 

(Piaget, J., 1968, p.71). 

Psychologically (behaviourally) considered, assimilation is the process that composes a 

function, and by exercising, repetition, and reproducing its own activity, produces a 

scheme into which the objects go with its exercise as (recognitory assimilation or 

generalising assimilation). So assimilation is a process or activity common to all forms 

of life, by continual relating, setting up correspondences, establishing of functional 

connections and it is a character of early stages of intelligence. Finally, assimilation 

builds the general schemata that we call structures. 
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Assimilation is a functional aspect of structure -formation, entering each particular 

case of constructive activity, then will lead to a mutual assimilation of structures and 

establish more intimate inter -structural connections (Piaget, J., 1968, p.71 -72). 

According to the relation between the function on the one hand and the assimilation and 

accommodation on the other hand, one should be aware of the way that enables people 

to operate this function and the forces and dimensions that stand behind the continuity 

and preservation of this function. 

In order to make an easy sequence of the subject, the author tried to arrange the 

categories and dimensions in Table 5 -5 into another diagram, by building up a 

supportive structure consisting of these forces. The aim of this diagram is to understand 

deeply the construction of the structure of the entity as it depends mainly on the activity 

as shown in Figure 5 -18. Within this part, the author will discuss the activity of 

assimilation and accommodation, depending on and its relationship with the affordances. 

First of all, the acceptance of the activity and then the usability is, as it was mentioned 

before in Chapter three on affordances. It means that the object of the entity is located in 

a place where people tried to find, perceive and then recognise its objectivity, in other 

words, its properties and characteristics in order to have the possibility of its usability 

(Gibson, J.J., 1979). 

The environment or the city structure affords this building to be used by people, 

depending on different types of forces (categories and dimensions). These forces 

motivate people to prefer this building. From the literature of affordances, the first 

emphases of the thing is its object within the environmental domain, in other words, 

how it looks and appears, according to the properties of surfaces and edges of the object 

and its location or the position that enables the observer to see this thing. 

From Table 5 -5 the main object behind the selection of this building is its good location 

as an objective category of locational dimension. In addition to the good location, the 

appearance of the building becomes an important factor accordingly. 
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Way of life Sociocultural Spiritual 

Traditional style 

Heritage 
Aesthetic 

9 Preferences Climatic 
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Toukan House: Categories and Dimensions 

Figure 5 -18: Whole structure of categories and dimensions of the Toukan House (Source: The 

author, 2005) 

The appearance of the building that emerges from a location factor leads to create a 

clear image about the thing or the object. Building a mental image depends essentially 

on what Kevin Lynch called (imageability) which also might be legibility or visibility, 

where objects can be seen and presented to the senses. Legibility (or imageability or 

visibility) is the feature of the physical element that enables the observer to build a clear 

image (Lynch, K., 1960). The process of building a mental image depends on the 

recognition and associations about the building, in other words, this type of perception 

and cognition will affect our ideas about our preferences and then usability. Harrison 

and Howard, through their studies about mental maps tried to study the five 
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components3 of Kevin Lynch about imageability by putting twenty -eight factors for 

imageability in order to study the effect of these factors on building a citizen image map 

(Harrison, J.D. & H., W.A., December, 1972). They made a classification of the two 

main groups of components the first group deals with physical components while the 

second group deals with cultural components. However, each group has two divisions as 

in the Figure 5 -19 below. 

Physical Components Cultural Components 
Location A.earance Meanin, Association 

Element 
Type 

Paths 
Parcel of WWI 

Districts 
Pavoni of fold 

Nodes 
'Porto! of told 

Landmarks 
Percent of Idol 

Totals 
Mrcenl of Idol 

Figure 5 -19: Component factors of imageability (Source: Harrison, J. & Howard, W., 1972) 
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Toukan 
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Figure 5 -20: Site plan shows the Toukan House and its relation with the city (Source: Salt, A Plan 

For Action, 1990) 

3 The five components of Kevin Lynch are: Paths, Districts, Nodes, Landmarks, edges, but in their study 
the edges were not included. 
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One can notice the first group of physical components consist of sixteen components, 

seven of them are dedicated to the location and the rest, nine components, are dedicated 

to appearance. By making a revision for the components of location and appearance that 

were mentioned in their study, which are about the prominence of spatial location, 

design, age, size shape and form, activity, materials signs and colours, it seems that the 

entity under study is of good location and appearance as it was shown in the site map 

and images of the building in Figures 5 -17, and 5 -18, in addition to people's responses 

in Table 5 -5 and in Figure 5 -21. From these components, it seems clear that the study 

includes other factors that were related to appearance and of aesthetic concerns, like 

form, materials, colour and signs, while the other concern is related to activity. From 

Table 5 -5 the other basic categories, as the author classified them in Figure 5 -18 are, 

aesthetic preferences as an aspect category and providing different services as a 

functional category. 

The second part, after building the mental image, is the immediate relation between the 

observer and the object, according to the environmental affordances, with its feature 

placing and situation on one hand, and observer's effectivities and abilities on the other 

hand. The final image that the observer builds is a combination of his own cognition 

which was built previously by his associations and the affordances which evolve 

immediately within the environment. The result will enable the observer, as Gibson 

points out to pick up the available affordances from the environment. 

On way to shed light on this stage of emphasising affordances is by analysing the first 

objective force of location and appearance through one of the analytical studies of a 

similar case. The author chose the study by Donald Appleyard about using a predictive 

tool, in order to test why buildings are known. He prepared this study to assist the 

researchers from architects and planners to predict the reasons for preferences and recall 

of some buildings by people in their city and why they miss others (Appleyard, D., 

December 1969). 

Figures 5 -22 and 5 -23 show the three main building attributes of Appleyard: form, 

visibility, and significance. The author will point out the appropriate factors that were 

mentioned within these attributes, depending on people's responses, their mental maps 

and his experience of the area, in order to show a correlate comparison between the 

influence of the location and the real situation of the existing building in its existing 
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setting. The figures show the Toukan House is a building of high form intensity, 

verbally and graphically, high visibility scales and medium significance scales. 

1 A ,. 
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Figure 5 -21: Images of the Toukan House (Source: Municipality of Salt) 
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From the mental maps that respondents have drawn as a response to Question twenty 

two in the questionnaire, one can find easily this building in their sketches. Figures 5 -24 

and 5 -25 show examples of these drawings, which range from the simple to the 

complex. 

The author classified the final results of Question twenty -two of the questionnaire, 

which is: I will appreciate if you draw a sketch or a simple map of your city. Please 

indicate the important places and features. The scale is not important. You can use 

symbols or notes. This classification is into five tables, according to the five 

components Lynch (paths, districts, nodes, landmarks, and edges), and from the table of 

buildings as representative of landmarks, the Toukan House scored the third ranking 

among forty -six landmarks. It has seven frequencies in answers which are equal to 

17.9% from the total landmarks that were mentioned in the answers to this question, 

which is considered as a high percentage Table 5 -6. 

Table 5 -6: Landmarks in case study 
area 
1 Buildings (landmarks) freq. % 

1 Salt cultural centre 9 23.1 

2 Municipality building 8 20.5 

4 

Toukan House (Museum of 
:Antiquities) 7 17.9 

3 University of Balgaa 6 15.4 

5 Salt secondary school 6 15.4 

7 Allatin church 6 15.4 

6 Iicallh centre 5 12.8 

8 Refinnlenl station 5 12.8 

10 Abo Jahir building (house) 5 12.8 

9 Province headquarter buiilding 4 10.3 

11 Almograhi café 4 10.3 

12 Queen Rahnrt college 4 10.3 

13 AI husain general hospital 4 10.3 

14 Civil co- operation building 3 7.7 

15 Police station 2 5.1 

I6 Educational office 2 5.1 

17 Military co- operation building 2 5.1 

18 Gas station 2 5.1 

19 At azariya mosque 2 5.1 

20 Salt development Ibundation 2 5.1 

21 Social development office 2 5.1 

22 Professional school 2 5.1 

23 Om alhusain orphan house 1 2.6 

2 Buildings (landmarks) freq. % 

24 School I 2.6 

25 Salt prison I 2.6 

26 Court house I 2.6 

27 Traditional houses I 2.6 

28 Jadaa mosque I 2.6 

29 Almashar house I 2.6 

30 Small Salt mosque I 2.6 

3I Amman Private university I 2.6 

32 Agricultural office I 1.6 

33 General library I 2.6 

34 Al hadidi centre I 2.6 

35 Abo kora centre I 2.6 

36 Mosque of cultural centre I 2.6 

37 khashman house I 2.6 

38 Civil affairs office I 2.6 

39 Water adminslrativc office I 2.6 

40 Maymona school I 2.6 

41 Civil nlilitary building I 2.6 

42 Post -office I 2.6 

43 Mosque I 2.6 

44 Arab Bank building I 2.6 

45 Draygs Factory I 2.6 

46 Alkhidir Shrine I 2.6 

235 



Part Two: Empirical Work Chapter Five: Case Study 

Form intensity scales (verbal rules) 

Low Medium High 

Movement No movement 

Contour Indistinct boundaries 
hidden by vegetation 
attached to other 
houses 

Size Single -storey buildings: 
houses 

Shape Simple 

Surface 

Quality 

Signs 

Plain white 

Bahareque (wattle), 
mud floors outside, 
no fences 

No signs 

Potential movement, 
parked cars, few 
people 

Semi- detached corner 
buildings 

Two-storey buildings: 
moJie houses 

Two or three block 
buildings 

Coloured 

Modest materials, 
walls, garden 

Small signs 

Many people, moving 
cars, flags waving, 
water falling 

Isolated buildings with 
sharp contours 

Over two-storey build - 
irigs: industrial sheds, 
steel mill, General 
Electric 

Complex building divi- 
ded into several parts 
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Figure 5 -22: Appleyard form attributes (Source: Appleyard, D., 1969) 
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Figure 5 -23: Appleyard visibility and significance attributes (Source: Appleyard, D., 1969) 
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Figure 5 -24: Toukan House as shown in questionnaire of respondents 15 and 19 (Source: The 

questionnaire) 
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Figure 5 -25: Toukan House as shown in questionnaire of respondent 13 (Source: The 

questionnaire) 
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From the past discussion, it seems that the three basic categories and their dimensions; 

good location of locational dimension, a beautiful building and its dimension of 

aesthetic preferences, and providing services and its functional dimension, in addition to 

other dimensions of the second level of compound categories: socio- cultural, 

architectural and historical dimensions are the main forces that bring people to pick up 

the benefits from this building. In other words, the societal and physical setting affords 

people this entity with all these categories and dimensions to be an affordance that 

enables people with its usability. 

From the literature of affordances, the action is the most essential and vital force that 

motivates the process of picking up these affordances. Another explanation is the 

importance of being active in the process of action and Gibson point out the 

significance of the actor as he calls the animal (human) (Gibson, J. J., 1979). In Piaget's 

theory of cognitive development, he referred to the importance of a human to be 

subjective in the environment. This subjectivity is the driving force to motivate the 

process of transformation and then the enriching of the structure under study (Piaget, J., 

1968). His model of knowledge development processes depends on the activity and 

functional component as the first and essential component in this process. 

Action, active actor, and activity of any entity are the main notions that drive the 

categories towards achieving the usability of the entity under study. 

The activity, as Piaget referred, is the activity of assimilation and accommodation. 

Affordances are the first step towards accepting the entity for usability. This usability 

consists of assimilation of the environment into mind's built structures and the 

accommodation of new structures in the mind to the environment. These new structures 

might be built, according to the emerging attributes in the environment. 

In the entity of the Toukan House, the activity of assimilation is dependent on accepting 

the initial or unidirectional and other multidimensional dimensions of compound 

categories which already were being built before in cognitive structures that display the 

building as an environmental affordance to be accepted or as an introduction to the 

whole action. The first activity is to assimilate these categories and dimensions and this 

assimilation will enrich people's mental structures by the process of transformation. The 

result of this enriching and complexity is moving to the other compound level which 

240 



Part Two: Empirical Work Chapter Five: Case Study 

was constructed from both simple and complex categories and dimensions, as shown in 

Figure 5 -18. Some of these dimensions are built upon and as a result of the initial 

categories at the basic level, but others entered for the first time, so one can realise the 

ability of the structure to accommodate new categories and dimensions and to combine 

this bilateral activity of assimilation of the known and new forces to build this level. 

The structure will continue in the process of assimilation and accommodation in order 

to drive the process of transformation, to reach the final target of usability by moving to 

the final level (as in Figure 5 -18) to create new categories and their dimensions which 

are higher in their degree of complexity and adaptation and, of course, which can be 

very close to achieving the usability of the museum's function. 

In this structure one can find that the different categories and dimensions are not of the 

equal complexity and they have completed each other in order to achieve the final goal 

of the building of action. 

2) Structural component: 

a) Wholeness: 

In structuralism, the "whole" has a greater capability than the sum of its parts. A holistic 

mentality of structuralism emphasises that the power of any entity is embedded in the 

integration of its parts, not merely in its temporal or spatial contiguity (Riegel, K.F.a.R., 

George Charles, 1975, p.49). 

The ordered whole is a non -summative system and the concept of wholeness defines 

and possesses the character for the system as a whole, different from the character of its 

parts in isolation. That is why the whole is much more than its parts. There are three 

distinct ways to analyse the complex groups of collections; the number of parts, species 

to which the parts belong, and to consider the relations between the parts (Bertalanffy, 

L.v., 1971). Complex structures or wholes, to be distinguished from being a collection 

or heap and to consider these wholes as "constitutive complexes" which are coming 

from the atom to organisms then societies, should consist of another two properties, 

self -regulation and homeostasis in addition to the aforementioned three properties 

(Laszlo, E., 1973, p.37 -38). 
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In the case study of the Toukan house, and as mentioned in Figure 5 -18, the holistic 

approach should lead to having a global understanding for all parts and their relations 

within the whole system of this structure. Besides the parts and their relations, there is 

another distinct way of knowing the types of these parts or the species to which these 

parts belong and one can notice that there are three types of categories (activity, aspect, 

and object) to which all the forces, categories or dimensions belong. The compilation of 

these forces expresses the wholeness of the structure. 

These relations are, in other words, the effects of the actions that are enrolled by these 

forces in order to achieve the final aim of the structure. These forces are embedded 

within each and form such a nested group of holistic structure. In all stages of the 

process of transformation, there is an "equilibrated interaction" between the perceiver 

and form, in a way that any "perceptual act" can change with the effects of memory and 

maturation (Piaget, 1968, pp.57 -59). 

Relations and, in other words, the relations of relationships within the whole are a 

significant reference and not the whole itself Neither the whole nor the parts of this 

whole is primary, but rather the "logical procedures" that formed the whole. The whole 

at this point is connected to the action procedures and the rules that control the process 

of transformation. The whole is therefore "consequent on the system's laws of 

composition" (Piaget, J., 1968, p.9; p.4). 

In the entity of the Toukan House, the action of assimilation and accommodation as in 

the aforesaid explanation in the adaptation, will connect the basic or initial categories of 

good location, beautiful building and providing services to the second level and play a 

part in contributing to the new level of compound categories and dimensions of 

traditional style and historical building, which in process, will create the whole activity 

of the museum. 

The social structure, as was mentioned before, is of two main parts, systems and values 

that appear clearly in this whole structure. By making a revision to analyse the nature of 

the categories and the dimensions, one can find that most categories of the initial level 

are systems or values while the majority of the categories and dimensions in the other 

levels are mixed attitudes of systems and values. The reason is that the compound 
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structures are obviously a combination of systems and values while the basic level is of 

unidimensional attitudes. 

Therefore, the constitutive whole is the whole of hidden forces and other apparent 

forces and their relations. In other words, the relation is between what was called the 

deep structure and the surface structure of the holistic structuralism. 

b) Laws of composition: 

The rules that control the process of transformation are the rules that control the systems 

and values for the sake of the whole organisation of the composition. In the case under 

consideration, laws of composition are responsible for the order and hierarchy of the 

structure. From Figure 5 -18 the laws of the spatial systems, location and climate have 

an influence on the structure. The building is on the boundary of the Assalalem area and 

on the edge of this boundary facing the main urban space of the central area of the city, 

is a powerful determinant force to give the entity significance, and a high degree of 

visibility. Al Maidan Street is approximately flat with a slight slope towards the central 

area which acts as a foreground that enables people to move easily and facilitates 

smooth accessibility to the building. For these reasons, a good location is one of the 

essential categories in constituting this entity. The climatic dimension is one of the 

dimensions within the traditional style. The location of this building is not affected by 

the harsh weather that sometimes hits the area or severe rainfalls because the general 

solution of the site had determined that the traditional builders had taken that into 

account, and in addition, the internal solutions of the architectural design kept the open 

staircase and corridors away from the open area to the sky, and the rainfall drainage 

system. The other system is the functional system, which is responsible for providing 

many functions within the whole activity of the museum. This museum presents many 

services related to tourism and antiquities, data and information about the history of the 

area to guide the tourist, and the many research groups who spend their vacations on 

excavations from foreign universities, and arranging conferences that are related to the 

historical stages of the region, and the main objective activity is the museum. The laws 

of composition from this functional dimension are maintaining the correlation and 

keeping a balance between all these functions within the essential museum activity. 
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However, the systems that feed each other among the complexity of the categories and 

dimensions are going to create other complex systems of multiple attitudes and criteria 

to be convenient with the new situation of complexity. 

The aesthetic preferences dimension is considered as a value dimension that contributes 

to creating the traditional style and historical building categories. This dimension also 

will become more complicated within the other socio- cultural compound dimension and 

the latter will become the main constituent in creating many systems and values in the 

higher degree of complexity through symbolic, spiritual, heritage and educational 

dimensions and, of course, determining the museum's activity. Therefore, law of 

composition in all these transformational procedures attempt to maintain the order and 

the hierarchy of the categories and dimensions inside the entity. 

c) Transformation: 

The process of transformation leads to enriching and carrying the structure to be more 

sophisticated in a process not happening beyond the boundary of this structure. At each 

stage, the structure is identified and constructed by a new form and this form is a 

content of another form and the structure never stops transforming over time. One can 

imagine that the structure of human knowledge is as an inverted pyramid with its vertex 

is downward and its base extends continuously, rising upward as in Figure 7 -26. 

Continuous 
moveable 

Idea of `Construction' 

Figure 5 -26: Human knowledge pyramid (Source: The author 

according to Piaget, 1968) 

Piaget also inverts the meaning of the duality structure and function as is mentioned by 

Titchener, according to the transformational processes, "structures emerge through 

244 



Part Two: Empirical Work Chapter Five: Case Study 

continuous transformational activities; they are, in other words, determined by 

functions" (Riegel, K.F.a.R., George Charles, 1975, p.7). According to the main 

function of the Toukan House as museum, the process of transformation will enhance 

this activity after passing through many stages of transforming the changing factors, like 

from its residential function to a museum, and preserving the other invariant factors like 

the building itself. Transformation, in accordance with the different categories and 

dimensions in Figure 5 -18, and along with the idea of human knowledge development, 

the forces are transforming through the different levels of this Figure from the basic 

categories and dimensions of one type of systems and values, to the other complex stage 

of categories and dimensions upward to the final level, at this moment, of the museum. 

Figure 5 -27 shows the relation of form and content through the transformation process. 

Form 

SURFACE STRUCTURE Content 

DEEP STRUCTURE 

Form 

Content 

ljîransforrrnition 

Form 

Affordance 

DEEP STRUCTURE AND SURFACE STRUCTURE 

AND THE RELATION BETWEEN FORM AND CONTENT 

THROUGH THE PROCESS OF TRANSFORMATION 

Figure 5 -27: Relation between form and content (Source: The author 

according to Piaget, 1968) 

d) Self -regulation: 

The third property of the whole structure is self -regulation which means that there is a 

self control within the structure to keep and carry on its transformation process, 

according to the laws of composition and all this operation happens inside the 

structure's boundary. The structure under the operation of self -regulation is a structure 

of self -maintenance and closure. 
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One of the most important principles of self -regulation is associativity which means 

that the end -result is independent of the route taken. This principle is not derived 

directly from the observation of the real system, however, but from different prototype 

of structures (Piaget, J., 1968, pp.18 -20). 

The various categories and dimensions that are mentioned in Figure 5 -18 of the Toukan 

House entity accumulated to form associativity and a self -regulated structure. The 

forces are transformed from one stage to the other stage in an associative way, whereas 

the results at the end of each stage till the final result are different from these forces that 

generate and construct them. For example, traditional style is a compound category that 

hides underlying dimensions, simple or complex (associative) and these dimensions are 

made by the contribution of other categories and dimensions from the past level and so 

on. In associativity, the dimension of good location, for example, is embedded within 

the traditional style category without determining exactly the identification of this 

dimension, and dealing with the traditional style category includes dealing with a good 

location dimension but in a way, it differs from dealing with the same dimension 

separately. 

In the same way, the main activity of the museum is associative from all the categories 

and dimensions underlying the visible structure of the entity. So there are underlying 

forces and other tangible forces. Piaget used the term equilibration, meaning, to keep 

the structure in a steady state of self -regulation as the same meaning of the term 

"homeostasis" that is used for more biological structures. 

3) Stage component: 

From the last part of the structural component, it seems clear that there are two kinds of 

forces, underlying forces which are hidden and not tangible and other forces which are 

tangible and observable. The underlying forces are of deep structure and the later 

tangible forces are surface structure. In structuralism, these two types of forces are in 

continuous transformation within different stages, so the deep structure could consist of 

many levels of forces gathered in an associative way and this deep structure might 

transform to an other deep structure by the activity of assimilation and accommodation 

that happens over time through the process of transformation in the whole structure. 

Similarly, the surface structure is the formation or the construction of the underlying 
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deep structure, and this surface structure will change continuously to another deep 

structure, which will be expressed by another surface structure. 

The stage component is the stage of the compilation and arrangement of the all stages of 

transforming, forming or, in other words, mobility and stability within the structure. 

The socio- cultural, spiritual, and symbolic dimensions in the example under study are 

some forces of the deep structure for this entity. At the first moment, the deep structure 

is based on so many invariant attributes which are related to a combination of systems 

of living and values which generate the social structure and are controlled by norms. 

The preservation of the deep structure is by allowing a wide spread of variations in the 

surface structure, derived from the general code of possibilities which has not changed 

in any of its essentials (Riegel, K.F.a.R., George Charles, 1975, p.87). The surface 

structure is the building as first, an architectural and historical building. These 

phenomena of surface structure are invariant, while other surface structure's 

possibilities are changed in convenience with the preservation of deep structure's 

categories and dimensions, mainly socio- cultural and way of life dimensions, in other 

words, preserving the deep structure of the social system with its new capabilities and 

constraints. The allowance of other expressions of surface structure is in the objective 

features and furniture of the changing functions of the building from residential to 

museum. The deep structure of the socio- cultural dimension is transferred from the 

contribution of the traditional style category into more the complex category of the 

museum by feeding the symbolic and educational dimensions. 

So the relation between deep structure and surface structure is the relation between the 

form and content and this relation for Lévi -Strauss is the relation to "reintegrate content 

with form ". In nature as in mathematics, each form is content to a "higher" form, and 

each content is a form for what it "contains ". Every thing can become structured; 

structures are "forms of forms" (Piaget, J., 1968, p.113). 

4) Structure and substructure relationship: 

In this part the author attempts to find the correlation between the entity under study as 

a form and other entities that could be its content. From the questionnaire, there are 

correlations between questions: Question four is: mention the three most important 
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features in your city and Question three which is about the three most important 

buildings in your city. Below are the results of respondents' answers to Question four: 

Question 4: The three most important features in your city 

Q4 Features Freq. Reasons Freq. Total 
1 Doorway 24 Traditional elements 12 

Aesthetic purpose 11 

Prestige feeling 8 

Privacy 7 

Modern 3 41 

2 Stairway 12 Urban spaces connections (paths) 8 

Traditional elements 5 

Services facilities 4 

Social activities 3 20 

3 Archway 12 Urban spaces connections (paths) 6 

Traditional elements 5 

Construction techniques 4 

Social activities 3 18 

4 Minaret 12 Religious beliefs 6 

Focal points 5 

Traditional elements 4 15 

5 Walls 11 Traditional elements 4 

Privacy 4 

Good stonework 4 

Construction techniques 3 

Rough texture 3 18 

6 Windows 10 Aesthetic purpose 5 

Privacy 5 

Environmental purposes (climatic) 4 14 

7 Stonework 9 Aesthetic purpose 4 

Yellow colour 4 

Traditional elements 3 

Construction techniques 3 14 

8 Balconies 8 Aesthetic purpose 5 

Traditional elements 4 9 

Total 149 
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From the table above, the answers indicate clearly that people prefer many features that 

have worthwhile significance for them and at the same time, in traditional style. 

The answers indicate clearly that people prefer mainly the identified doorways as a 

distinguished architectural feature and a good symbol of their houses. This is related to 

the aesthetic purposes and prestige feeling as a traditional style, and a symbol to define 

their private properties (their dignity). Doorways for this reason play as a threshold for 

private and public constraints. 

Other features came as a second preference, like: 

a) Stairways: they were considered as planning features, which related to people's 

life directly as pedestrian walkways on a city topographic nature. 

b) Archways: this feature was considered as a main constructional element which 

has an aesthetic value in the cityscape. It was used to bridge the two sides or to 

cantilever along natural steps. 

c) Minaret: one of the essential elements in architecture of this region. The main 

two traditional minarets in the city are the Small Mosque of Alhammam Street 

and the Grand Mosque. Other minarets are significant landmarks in the 

cityscape at different sites like the Castle minaret and Jad Prophet Shrine 

minaret. This feature reflects the unity of materials and colours with 

homogeneity and integration of the traditional townscape. 

d) Walls: there are basically two types of traditional yellow -stone walls in Salt. The 

first is used in the rural type of one -storey thick, load -bearing rough wall. The 

other type, predominant post -1900, is more geometrically articulated and 

smoothly finished. The unity and homogeneity of the walls are achieved because 

of the unique materials and colours used as well as the scale and proportion of 

other architectural features. Walls play sometimes as boundaries or borders 

towards the outside and in their deep structure interpretations, walls are the 

defendable feature against the aliens as a way of protection and preserving 

identity or for the sake of privacy. 

e) Windows: there are a variety of window designs ranging from the mere 

functional arched opening to the mere sophisticated, articulated, or ornamental 

shapes. These styles reflect the proper utilisation of the period when timber and 

stone were the main building materials. Many window types reflect different 
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g) 

periods. The modern window is a significant feature in the city architecture. It 

refers to the way of looking out through a system of privacy, which was 

transformed by different treatments of coloured glass, shutters and curtains. 

Stonework: old buildings in Salt had a variety of stonework construction. This 

technology with its different techniques of articulated details and decorations 

reflects the embedded culture which was exposed as sculptural elements and 

ornamentations obtained from the local yellow stone. Many forms and motives 

are of Roman and Tuscans influence. 

Balconies: architectural features which are found in most of the 1900 's houses. 

This feature resulted from a cantilevered (I) section of steel of 1.00 -1.50 metres 

on street space mainly with steel ornamentation. This feature enables people to 

go out to the outdoors space and set fresh air. 

Table 5 -7 below shows the correlation between Question three of the important 

buildings and Question four of the important features in the city: 

Table 5 -7: The correlation between the important buildings and the important features in the city 

Q3 Buildings 

Q4 Important features in your city 

o 

CY 

Til 

CJ 

á 
C 

v' 

3 3 

r 
.1) ó 

CJ 

á 
Toukan House 16* 10 10 10 8 7 4 3 68 29.7 

Salt Secondary School 8 6 5 5 5 5 4 4 42 18.3 

Abo Jabir building (house) 8 

8 

6 

2 

1 

2 

5 

1 

3 

3 

3 

2 

3 

0 

3 

3 

32 14.0 

Small Mosque 21 9.2 

Province Headquarter 6 1 3 2 1 4 0 3 20 8.7 

Salt Cultural Centre 5 3 3 2 1 1 3 1 19 8.3 

Municipality building 2 0 2 0 4 2 2 14 6.1 

Al Hadidi building 1 3 4, 1 2 1 1 0 13 5.7 

Total 54 31 30 28 23 27 17 19 229 100.0 
23.6 13.5 13.1 12.2 10.0 11.8 7.4 8.3 100.0 

* 16 from 28 respondents who prefer the Toukan House 

250 



Part Two: Empirical Work Chapter Five: Case Study 
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Figure 5 -28: Architectural features (1) of the case study area (Source: The author, 2004) 
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Minarets 

Stairs 

Figure 5 -29: Architectural features (2) of the case study area (Source: The author, 2004) 
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The author will concentrate on one of the above features, starting from the highest 

scored feature, the doorway. The doorway is the first point that enables people to step 

forward to know others. It is the boundary between the public and the private, inside 

and outside worlds. This means that after steps over this threshold, the environment 

becomes different. It is connotes who you are or who I am. In other words, it is a point 

of knowing each other personally, because of the capabilities of this feature for 

communication and accessibility. According to the beliefs and norms of the people in 

the region, there is a strong definition of the inside and outside because of the influence 

of privacy as an essential constraint in forming the social behaviour and eventually the 

social structure of the inhabitants. This factor, as one of the forces in the deep structure 

of the society, finds its reflection in the surface structure of the physical forms and their 

features. There is another force of deep structure which plays as a deep structure for the 

privacy factor, that is, the family as the initial cell in forming the social structure and the 

community. There is a strong identification of the family as an entity inside its boundary. 

This sharp and clear identification of the family and its boundary leads to a clear 

translation of the deep structure to the surface structure within the form of the house. 

The family identification within a community of social relations that depend on the 

blood relationship tends to preserve its dignity and prestigious status as an enhancement 

for assurance their daily activities as part in building the society. The doorway plays as a 

symbol for the house and the family that live in this house as well. 

Other features although they are about the public -private relationship differ, either 

because they are only of visual accessibility like walls, windows, or balconies or they 

are public features like stairways and archways. So they do not have this interplay of the 

public -private relationship. 

The categories and dimensions of the doorway feature by using Ujam's method are as in 

Table 5 -8. It seems clear that the utmost categories and dimensions are mainly aspects. 

Even the respondents did not mention the function of the doorway as an entrance to the 

building but instead, they concentrated on the other aspect categories of this entity 

within the whole activity of the building. These aspects prove with no doubts that 

people take into account the intimate forces behind the physical phenomena, in other 

words their surface structure is the result or the formalisation of the significant forces of 

the deep structure. 
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Table 5 -8: Categorisations and dimensions for the Toukan House (Museum of Antiquities) 
(Source: The author using Ujam's method) 

Categories Reasons Freq. Dimensions 

Q 4 Doorway 24 Heritage 

Activities 
Entrance(by the 
author) 

Aspects Aesthetic purpose 11 Aesthetic preferences 

Prestige feeling 8 way of life 

Privacy 7 way of life 

Modern * 3 Symbolic, functional, 
Architectural, cost /economy, 
locational, Aesthetic 
preferences 

Objects Traditional elements + 12 Climatic, symbolic, 
environmental, socio- cultural, 
Architectural, heritage 

Total 41 
* : this symbol is for the dual meaning of object and aspect categories for the item 
+ : this symbol is for the dual meaning of object and activity categories for the item 

From Table 5 -8, the aesthetic purposes, according to the "aesthetic preferences" 

dimensions, is the highest score of aspects category of this entity as an importance of 

being a family of nice and handsome situation in front of the society. From the field 

survey, one can notice the types of doorway that are filled with aesthetic symbols and 

ornamentations. This type of doorway will provide an inference to others that there is a 

prestigious status for the inhabitants of this building. This affects and becomes later 

inseparable with everyday activities of the society, in other words, it becomes a way of 

life. 

The influence of the spiritual dimension with all its beliefs, norms, all socio- cultural 

factors, in addition to environmental and its climatic and location dimensions, will 

affect the development of the traditional elements to appear in its architectural form. 

Traditional elements are the highest score in the categories of this entity in a way that 

asserts that these elements are in convenience with the whole tendencies of the people 

in the city. Still some few orientation towards modernity which could achieve some of 

the functional inspirations that relate to the economic dimension of low cost at the same 

time, keeping its symbolic and aesthetic preferences. Traditional elements are produced 

according to the traditional style and the socio- cultural attitudes of the society. The 
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privacy aspect stands as one of the main categories in shaping these traditional elements 

by its solidarity and other precautions of controlling the visual as well as the physical 

accessibilities. 

In the Toukan House, the doorway is one of the beautiful, prestigious, and traditional 

entrances. As shown in Figure 5 -21 the entrance is located as a central prominent mass 

that was added to the main mass of the building. This centrality gives the predominant 

attention to the entrance. The doorway is three- pointed, and arched, of predominant size 

among all the architectural features and openings in the front façade of the building. The 

triple element increases the effect of the centrality therefore the significance of the 

entrance. The entrance was raised to access the main floor above the level of the 

pedestrians on street level. This separation will convey the public zone to the public - 

private zone that relates closely to the building itself and achieve part of the outside 

privacy. The raised entrance reveals implicitly the prestigious status of the inhabitants of 

the building in difference with the others. One other important feature is the stairs that 

are close to the entrance. Of course according to the topographic conditions of the area 

many buildings need stairs to facilitate accessibility. In the Toukan House, there are two 

symmetrical stairs ascending beside the front façade from both sides of the entrance. 

This architectural solution will reveal to observers, by the ascending ramps or stairs on 

the hills, zakkorates, pyramids, and other historical heritages, the prestigious status of 

the inhabitants. On the other hand, the direction of these two stairs are perpendicularly 

positioned to the main door axis, so in this situation, the stairs and the door make a bent 

axis to the house which was found in most houses in the region, for the purpose of 

cutting the visual continuity and in this case, it provides privacy to the house during 

waiting and then entering. 

The doorway is a connotation for the boundary that defines the inside and outside zones 

and to transfer or move from each zone to the other so it is an entrance from one space 

to the other and vice verse. However, the most meaning is towards using the entrance to 

explain moving from the outside to the inside because of the majority, diversity and 

multiplicity, publicity, and movement of the outside in contrast to the minority, 

particularity, privacy, steadiness and calmness of the inside. So the doorway, especially 

the main outer entrance, is the first point through which one might have the opportunity 

to know the structure of the building and in the case under study, the doorway in the 
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Toukan House plays as the first affordance in a sequence of many nested affordances 

within the whole structure of the entity. The same doorway is also a nested affordance 

which consists of different categories that afford usability to the observer or user. The 

doorway in this case with all its traditional elements, affords a successful affordance to 

guide the users (visitors), to bring the observer's attention from a distance because of its 

apparent mass and then facilitate the entering according to the traditional style and the 

social structure that was adopted by the society. 

In the same building, there are two service entrances on each side of the house and 

along two longitudinal stairs; one for the family in order not to interrupt the visitors and 

the other is for the services to the kitchen from the other side. Each stair connects the 

house in the upper floor as shown in Figure 5- 30. 

Main Entrance 

Archway to Service Entrance Service Entrance Centrality of Entrance Mass 

Figure 5 -30: Doorway for the Toukan House (Source: The author, 2004, and Municipality of 

Salt ) 
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Figure 5- 31: Structure and substructure relationship (Source: The author, 2005) 

The author will shed light on the other substructures and their relationships with the 

same structure. 

Stairs score the second feature after the doorway because of its main activity for the 

public and private places because of the hilly topography of the area. The Toukan House 

is located on the edge of Assalalem district, which was famous for its steep slopes and 

stairs (and that is from where it had got its name), so specifically stairs are very 

important and play as substructure of the whole structure. Stairways appear clearly in 

this structure and function strongly in conveying people from outside to inside as 

entrance stairways, or inside the building to the upper floors. 

Archways and arches are spread widely in the old city because of the local construction 

techniques which depends on stone and in order to span a long space, the arch stands as 

the most appropriate element to achieve this, besides the possibility to build upper 

floors and overlapping spaces in such a compact planning and attached building plots. 

Archways, in general, play as entrances to enter a private space in a locality, so it is as a 

threshold space between two spaces in the city. So in addition to its constructional 

function, it acts to complete the enclosure of the spaces or as a point for the 
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psychological separation between spaces and all these characteristics are found in the 

Toukan house. 

The window is one of the architectural features that characterise deeply the city's 

traditional style. The common practice is to cover the window's stone frame around 

with white plaster or paint. The other thing is the existing windows as pairs or triples 

with mostly symmetrical fenestration. There are three types of windows: first, windows 

flush with the exterior walls with or without stone framing. Second, windows with 

ornamental and decorative stone fenestrations, and third, balcony windows with or 

without mullions (Salt, Master Plan, 1981 -2010, p.121). 

In Arabic the word of window is either Shobbak, or Nafithah. The former name comes 

from the mesh or net. For the purpose of privacy people put mesh on the opening in 

order to prevent viewing inside the house. Equally, this mesh protects animals from 

entering inside. The latter name comes from penetration, and one who stands behind the 

window has the capability to penetrate his vision towards the outside. This word was 

used in the Holy Quran, on the subject of penetrating out to the universe and the 

unknown knowledge, so that is why the window is stands for penetrating to new 

knowledge and to the outside unknown world. This meaning is going to be assured by 

the daily function of the window in receiving light and fresh air from outside. This view 

out element is one of the relational spots between the private and public spaces; 

therefore, it should look beautiful as a representation of the house's inhabitants. For this 

reason, windows hold many sophisticated ornamentations, and people in their solutions 

to enrich their spaces, always tried to add greenery and because the window is the 

opening that penetrates light and air, greenery, in many cases, become part of decorating 

this feature. Sometimes in the harsh weather, people add a mesh for protection and put a 

jar of water to be cooled by the breeze that sweeps quickly along the slopes and along 

the narrow allies. The windows in the Toukan House reflect the variety of the windows 

that were mentioned above. Figure 5 -32 shows types of windows and arrangements. 
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Figure 5 -32: Types of windows in the case study area (Source: The author, 2004) 

A wall is a famous architectural and cityscape feature. The wall represent the first 

feature that man built to make a barrier or to confine an area from the looseness. Wall 

remains the essential element on which other features depend like doors, windows, 

arches, balconies and so on. Transparency of the wall differs according to the place and 

the relations between spaces. In Arabic, it is called Gidar, meaning of good performance 

and honesty, because the durability of this element will keep the building secure and 

safe. 

In the case study area which is characterised by its hilly slopes, people always build 

retaining walls in order to prevent the earth from collapsing or moving downward and 

this has changed the topography to staggered steps which enables people to build their 

houses or cultivate their lands. The building materials and the traditional style 

constraints produced a type of thick walls which are very noticeable in the urban setting. 

The Toukan House is one of the structures that represent the wall feature with all its 

characteristics. 

Balconies are another feature which are considered to have public -private characteristics 

but are not physically accessible. This feature allows the inhabitants to go outside the 

building at upper floors and breathe fresh air or to look out to the surrounding area. The 

word for balcony in Arabic is Alshorfa, which means (to look at from above) and its 

other meaning comes from the verb to "supervise" because of the dominancy from 
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above, or to "reach ". In all these meanings, the status of the balcony is the position of 

dominancy, and looking from above. Most of the balconies in the case study area are 

central or asymmetrical on and around the main entrance. In the Toukan House there is 

only one balcony as a roof for the entrance mass. 

Stonework is other important characteristic of the city which exposes a variety of 

stonework constructions. The stone technology with its articulated details and 

decorative craftsmanship reflects the depth and value of the technical and cultural 

achievements of this part of the region and its period. Local yellow stone helped to 

make sculptural ornamentations which are akin to Roman and Tuscan motifs. Also 

many details range from simple to highly sophisticated details. The Toukan House was 

filled with nice proportional stonework details. 

Figure 5 -33 and Figure 5 -34 show the different features in the case study area. 

Finally, the aim of discussing the relationship between the structure and substructure is 

in order to improve the whole structure as an independent entity which consists or 

correlates with other entities in order to form the holistic insight and achieve the 

equilibration that balances the situation of the whole entity. This equilibrium will 

precede the main activity of the entity. 
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261 



Part Two: Empirical Work Chapter Five: Case Study 
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Figure 5 -34: Architectural features in case study area (Source: The author, 2004) 
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5.3.6 Reflective abstraction example (analysis of Questions five, six, 

and seven): 

In this part, the author will take three questions from the questionnaire, and their 

answers will be the content of explaining the process of reflective abstraction. This 

explanation will be discussed within the same analyses' structure that was followed in 

the previous examples. 

1) Functional component 

a) Activity 

i. Empirical abstraction 

ii. Pseudo -empirical abstraction 

iii. Reflective abstraction 

b) Adaptation 

2) Structural component 

a) Wholeness 

b) Laws of composition 

c) Transformation 

d) Self -regulation 

3) Stage component 

a) Content and form 

b) Deep structure and surface structure 

4) Structure and substructure relationship 

The listed items above sheds light on the relation between the different types of 

abstraction in people's responses. 

1) Functional component 

a) Activity: 

As mentioned before, the activity is the activity of assimilation and accommodation. 

This process will enrich the structure and cognitive development and the awareness of 

the outside world is internalised (Atherton, J. S., 2003). Piaget thought that our 

knowledge consists of cognitive structures starting with a simple structure which is 
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called a sensori -motor action structure and ends by a sophisticated structure which is 

called a logical structure (Campbell, R.L., 2002). 

A structural hierarchy is formed of action schemes from the lowest level in sensori- 

motor structures to the highest level of formal operations. This hierarchy is of good 

organisation (Riegel, K.F.a.R., George Charles, 1975, p.81). The internalisation and 

general co- ordination of the actions for cognitive structures are through the process of 
reflective abstraction. 

In this example, the author will shed light on one of the important notions in 

structuralism. This subject relates to concept formation and cognitive development. 

Reflective abstraction is one of the essential topics that explains the development of the 

idea and then the possibility of implementing this idea in many cases which might differ 

from each other. 

This subject could be described in different types and using different types of 

respondents' answers. The author here will use three questions, numbers five, six, and 

seven from the questionnaire in order to explain this topic and within the same structure 

of analyses. 

Answers to Question five demonstrate the important things or features that give the old 

city its distinctive character and it is essential to preserve them. These answers will 

show the final formalisation of the objects mentally and physically that came into reality 

in the environment. 

Question 5: The most important things or features that give the old city its distinctive character 
and people think it is essential to preserve them 

Q5 Things or features Freq. Reasons Freq. Total 

1 Local architectural style 23 Yellow stone 10 

Same building height 7 

Attached buildings 7 

Human scale 3 

Stone paving 3 30 

2 Compact planning 16 Sense of unity and integration 6 

Same building height 5 

Stone paving 4 

Attached buildings 3 18 

3 Narrow streets and alleys 13 Special familiarity 5 
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Human scale 
Proportional scale 
Sense of unity and integration 
Suit the climate 

4 

4 
4 

3 'O 

4 Available activity 10 Required products 7 

Central area 6 

Focal area 3 

Traditional goods 3 19 9 

5 Spatial Identity 8 Human scale 3 

Proportional scale 3 

Sense of unity and integration ') 

6 Privacy 7 Strengthen the social relations 
_3 

5 

Strong social behaviours 4 

Respect of the environment 3 12 

7 Sense of awareness 7 Strengthen the social relations 3 3 

8 Social tradition 6 Strengthen the social relations 4 

Strong social behaviours 3 7 

9 Tradition handcrafts 6 Available traditional skills 5 

Required products 3 8 

10 Local materials 6 Sense of unity and integration 4 

Respect of the environment 3 

Suit the climate 3 10 

11 Form and context fitness 6 Organic planning 4 4 

Total 140 
_ 

Answers of Question six show the most important qualities, elements or buildings 

people dislike in the old city. The answers from this table will put constraints on the 

fmal conclusion of reflective abstraction. 

Question 6: The most important qualities, elements or buildings people dislike in the old city 

Quality, elements, or 
building 

Freq. Reasons Freq. Total 

1 Difficult car 11 Narrow alleys 7 

accessibility Heavy traffic 4 11 

2 Lack of greenery 10 No more space 7 

Poor maintenance 4 

Narrow alleys 3 14 

Pollution 9 Accumulative activities 5 

3 along time 
Heavy traffic 5 

Poor maintenance 3 13 

No more space for 9 Accumulative activities 8 

4 extension along time 
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Breaking the regulations 3 11 

5 Lack of parking area 8 No more space 

Narrow alleys 

Heavy traffic 

Lack of services 

5 

4 

4 

3 16 

6 Narrow streets 8 Lack of service parking 5 

Poor maintenance 4 

No more space 3 

Do not suit the way of life 3 15 

7 Traffic congestion 8 Heavy traffic 4 

Lack of service parking 4 

Noisy 3 11 

8 Crowded 8 Narrow alleys 4 

No more space 4 8 

9 Ruins 8 Poor maintenance 3 

Crowded 3 6 

Total 105 

Answers to Question seven shows the most important habits people are used to in the 

city that gave character. From this table, the answers will lead the 

researcher to the final construction of the ideas in reflective abstraction. 

Question 7: The most important habits people are used to in their city that gave it its distinctive 

character 

Q7 Habits and customs Freq. Reasons Freq. Total 

1 Co- operation 16 Religion guidance 8 

Sense of belonging 7 

Responsibility towards 
community 

4 

Mutual respect 4 

Social integration 4 

Social traditions 3 30 

2 Family relations 16 Family relations and neighbours 7 

Social traditions 6 

Religion guidance 5 

Existing of extended families 5 

Social integration 3 26 

3 Shopping 14 Available activity 9 

Hobby 4 
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Social integration 

Social traditions 

Sense of belonging 

Cultural purposes 

4 

3 

3 

3 26 
4 Walking 13 Sense of belonging 8 

Family relations and neighbours 7 

Hobby 5 

Social integration 3 23 

5 Neighbouring and 13 Religion guidance 7 

good relations Responsibility 7 

Social integration 6 

Sense of belonging 4 24 

6 Sitting in public areas 11 Social traditions 7 

Sense of belonging 5 

Available activity 4 

Social integration 3 19 

7 Public celebration 10 Sense of belonging 3 

Social traditions 3 6 

8 Conference presence 9 Sense of belonging 6 

Social integration 5 

Available activity 3 

Cultural purposes 3 17 

9 Generosity 7 Social integration 3 3 

Total 174 

In this part, the author will try to discuss the process of reflective abstraction as one of 

the main subjects in knowledge development. Abstraction is the activity by which one 

will be aware of similarities (Skemp, 1986, p. 21). 

From the above three tables, the author will classify the categories into three types, 

according to the three stages of abstraction and in each level, the environment affords 

affordances to the users who are by perceiving and using these affordances they are 

contributing for the purpose of developing schema and then the knowledge: 

i. Empirical abstraction: 

This type of abstraction derived its knowledge from the properties of the object (Beth 

and Piaget, 1966, pp. 188 -189). This abstraction is related to the external properties of 

the objects as they appear to the subject. The properties are physical, topographical, 

climatic, materialistic, and so on, or they could be related to mental objects like the 
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norms of customs and beliefs. These latter properties or characteristics are aspects 

which have the power of constraint to confine the behaviour of the people, so they are 

objective and held by all or the majority of the society. Experiencing empirical 

abstraction is related mainly to the objects itself Empirical abstraction is the initial 

abstraction in building the whole aspects of abstraction. The table below gives the 

properties and characteristics of actual objects and mental objects that contribute to 

shaping the empirical abstraction for the subjects. 

Table 5 -9: The empirical abstraction 

Empirical Abstraction Freq. Reason Freq. Total 
1 Lack of greenery 10 No more space 7 

Poor maintenance 4 

Narrow alleys 3 14 

Pollution 9 Cumulative activities over 5 

2 time 
Heavy traffic 5 

Poor maintenance 3 13 

3 Lack of parking area 8 No more space 5 

Narrow alleys 4 

Heavy traffic 4 

Lack of services 3 16 

4 Narrow streets 8 Lack of service parking 5 

Poor maintenance 4 

No more space 3 

Do not suit the way of life 3 15 

5 Crowded 8 Narrow alleys 4 

No more space 4 8 

6 Ruins 8 Poor maintenance 3 

Crowded 3 6 

Privacy 7 Strengthen the social 5 

7 relations 
Strong social behaviours 4 

Respect of the environment 3 12 

Local materials 6 Sense of unity and 4 
8 integration 
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Respect of the environment 

Suit the climate 

Five: 

3 

3 

Case Study 

10 

9 Tradition handcrafts 6 Available traditional skills 5 

Required products 3 8 

10 Social tradition 6 Strengthen the social 
relations 

4 

Strong social behaviours 3 7 

Note: Italic font is for categories of negative influence 

The factors above are listed according to the number of frequencies from the higher to 

the lower. Some of these categories are of accepted effects while the rest are of negative 

influences. The old city and one can notice that people prefer always this part of the city 

but, of course, there are always many defects in the real body of this part because of the 

intensive use of different activities in the area. 

The table above shows many categories, the higher score is for the problems of defects 

in the old city. "Lack of greenery" is a clear defect in the old city because of the 

compactness of the physical fabric which leads to the reasons of no more space, poor 

maintenance, and narrow alleys. The city is surrounded by green areas but inside the old 

city, there are no adequate spaces and the only places that specialise in greenery are 

very rare in some small confined public areas and within the houses as small gardens or 

on balconies. Greenery in people's beliefs alludes to paradise, besides, in harsh weather, 

people are in need of greenery for shade, coolness, in addition to entertainment. Figure 

5 -35 shows types of greenery in the old city. 

Figure 5 -35: Greenery in the old city (Source: The author, 2004) 
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The result of the accumulative activities over time and heavy traffic, besides poor 

maintenance, will cause pollution in different levels and types; Pollution of the whole 

environment, mainly the physical fabric. 

The other problem in the old city that emerged from the compactness and heavy usage 

of the land is lack of parking space. The car was not considered as the main factor that 

affected the city planning in this area at the end of the eighteenth century, so the 

introduction of the car, for different reasons, has had an adverse effect on the built 

environment and been exacerbated by inadequate parking plots. 

Narrow streets are one of the most distinctive features that built the characteristics of 

the old city as many other old cities in the region which were influenced mainly by 

environmental factors and social structures. But because of the planning nature of the 

traditional city, there is no more space either for different activities or for parking areas. 

The Modern life might hold many public possibilities for individuals but lack of space 

and poor maintenance will not allow these possibilities to take place in the old city. 

Ruins are other negative characteristic in the old city. Deterioration in the physical 

fabric takes place continuously because of the crowded area and poor maintenance 

either from the authority and the owners themselves. 

All six features that had bad effects on the old city are not mainly because they are 

unacceptable, but because of the negative results, most of which could be resolved by 

administrative actions. 

Privacy is one of the important aspects and societal properties that control the behaviour 

so it is a mental object as it is a mental belief. The spiritual beliefs of the people in the 

area and the region as a general rule have strong identification with the social 

boundaries and depend on the well -known definitions of the family as a basic unit in the 

society, the tribe or the clan then the society. At each level of these social groups, the 

relation consists of maintaining the personal space, the group space, and then the 

community space. Eventually, each interaction between people should be ruled by 

privacy constraints as a norm in shaping the relations. The reasons behind this factor is 

to preserve good and strong social relations and behaviours which will reflect positively 

on the environment because many of the religious regulations motivate people to 
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maintain the environment as part of the faith that considers everything created is man's 

creation, so there is no right to harm the environment without any wise reason, in other 

words, the environment and all creators have a privacy that should not be destroyed by 

others. 

The other factor is the local materials. A man in the indigenous environments used the 

local materials that were offered by the environment and on which man built his own 

experience. After living in the cave for a long time as the first shelter for man, he tried 

to imitate the physical forms of nature by gathering the scattered pieces of existing 

material in the area in order to build his own man -made shelter. Different environments 

have different materials with different characteristics and properties. Local materials are 

part of the whole variables that are found in the environment which affect each other. In 

addition to its particular properties, local materials were affected by the climatic factors 

and topographic factor as well. In the case study area, man in this area tried hard to use 

the local materials which ranged from stone especially the yellow stone which gives the 

area its distinctive architectural style to timber, then steel and concrete. The main 

material is the yellow stone which appears as a construction material for all the building 

as load- bearing walls, arches, sophisticated features and details. From the majority 

using this material, it seems that man has gained sufficient experience of its properties. 

The reason for using local materials is the sense of unity and integration with the 

environment on one hand and the unity with the others in the same city because they are 

taking the same shelter characteristics through which they will take the same way of 

living. The other reason is respect of the environment, the belief of respecting the 

environment where every product comes from it and returns to it. 

Traditional handcrafts are one of the essential local industries in the city. They present 

some of the experiences and skills of subjects which enable them to handle such 

specific local materials and shape them into useful handcrafts. The handicrafts are one 

of the embodied structures that contribute to the social structure of the city in a 

qualitative way that satisfies people, at the same time, prepares the ground for its 

continuity as the reason confirms this result; the availability of traditional skills and the 

need for these products. Handcrafts from the first impression are the relation between 

man and the material by his own action, but they are put, in this table because it is 

directly related to the object. 
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ii. Pseudo -empirical abstraction: 

Chapter Five: Case Study 

This abstraction appears by the effect of the subject on the object, in other words by the 

influence of the action of the subject on the objects (Piaget, 1985, pp. 18 -19). Of course 

because of the relation of objects, this abstraction seems as objective, but always it has 

the reflection of the action in terms of the situation of object in space. 

Table 5 -10: Pseudo -empirical abstraction 

Pseudo -empirical 
abstraction Freq. Reason Freq. Total 

Family relations 16 Family relations and 7 
1 neighbours 

Social traditions 6 

Religion guidance 5 

Existing of extended 
families 

5 

Social integration 3 26 

2 Shopping 14 Available activity 9 

Hobby 4 

Social integration 4 

Social traditions 3 

Sense of belonging 3 

Cultural purposes 3 26 

3 Neighbouring and good 13 Religion guidance 7 

relations Responsibility 7 

Social integration 6 

Sense of belonging 4 24 

4 Walking 13 Sense of belonging 8 

Family relations and 
neighbours 

7 

Hobby 5 

Social integration 3 23 

5 Sitting in public areas 11 Social traditions 7 

Sense of belonging 5 

Available activity 4 

Social integration 3 19 

6 Difficult car accessibility 11 Narrow alleys 7 

Heavy traffic 4 11 

No more space for 9 Accumulative activities over 8 

7 extension time 
Breaking the regulations 3 11 
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Traffic congestion 8 Heavy traffic 

Lack of service parking 

Noisy 

Chapter Five: Case Study 

4 

4 

3 11 

Note: Italic font is for categories of negative influence 

The highest score of pseudo- empirical abstraction is "family relations" which were built 

on the relationships between people in the area. The action happened as a result of 

social integration, which depends mainly on the initial unit in the society. The relations 

between families are extended, according to the nature of these families as extended 

families with many of them belonging to the same tribe or neighbours. Extended 

families give a good example of social relations especially family relations because it 

keeps the overlapping responsibilities between generations and the connection of every 

member to his own family, at the same time, the extended family consists of other blood 

relatives who could be an elderly grandfather or grandmother. The child in these type of 

families will grow up and he used to caring for others. 

So there are two kinds of norms that rule this relationship, first are the religious 

guidance and beliefs that motivate and encourage people to be in touch with each other. 

"One his brother as he likes to himself' and "he is not a believer who 

slept on a full stomach while his neighbour is hungry" as Prophet Muhammad (GPUH) 

advises. These beliefs encourage people to adopt a culture of social dependency. Second, 

the social traditions by which Arabs express their appreciation to others, either their 

relatives or strangers. The same thing is the "neighbouring and good relations" category 

which was built also for reasons of religious guidance, responsibility, social integration, 

and a sense of belonging. 

Shopping depends on the relation of people with the products or goods in the markets. 

This action depends on the available goods which were begun with the traditional 

handcrafts as local products so there is a relation between this abstraction in this second 

category and the first category of empirical abstraction. Shopping sometimes appears 

like a hobby. This hobby was built on some social traditions and cultural purposes of 

the importance of the good appearance of individuals, families, houses and other 

physical structures or social structures in the community. People used to adopt this type 

of tradition till it became a hobby as part of people's daily life. 
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"Shopping" increases the interaction between people and it contributes to social 

integration. This integration will enhance a sense of belonging to the area. "Walking" is 

the initial way of reaching our destinations within the city. The old city is of limited 

area and of sharp topography, so walking is the most appropriate way of moving from 

one place to another inside the city and outside it within its peripheries. Walking 

became a hobby for many people and it is one of the ways of social integration. The 

other category is "sitting in public areas" which is considered as complementary to 

walking and shopping. It is one of the social traditions that enhances the connection 

between individuals, at the same time, it reflects the relation with the place as an 

expression of a sense of belonging. 

Under the influence of the compact nature of the old city, with its narrow alleys and 

heavy traffic and because of its mixed use, there is a lot of difficulty for car accessibility 

in a sense of fulfilling efficient activities, but there is no more space for expansion 

because of accumulative activities over time which leads sometimes to people breaking 

the regulations. Accumulative activities cause traffic congestion and a noisy 

environment. 

One can realise that the first categories in this table are positive because of the 

importance of the role of the old city, so people tried to carry out their daily life within 

this part of the city and the categories of low frequencies came in the second degree. 

From a simple comparison between empirical abstraction and this table of pseudo - 

empirical abstraction, it is clear that people point out the negative characteristics as 

object properties but when the situation is related to their action with this object, the 

positive characteristics arise clearly. So the main thing here is the significance of the 

actions in ruling the environmental structure. 

The pseudo -empirical abstraction as the second level of abstraction, consists of the 

empirical abstraction inside it as content for its form. This abstraction is considered as 

content to the reflective abstraction in the third and final level of abstraction. 

iii. Reflective abstraction: 

This is the final stage in abstraction in which many procedures of encapsulations of 

forms and contents have occurred within the previous stages of abstracting the 
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processes and actions. Reflective abstraction is "as a set of operations on operations" 

(Piaget, J., 1970). This set is the abstraction after a sequence of co- ordination of actions, 

according to one's priorities. The abstraction process is a process of continuous 

reconstruction for the sake of increasing complexity. (Palomäki, 1994, pp.36 -37, cited in 

Marjomaa, Esko, 2005) 

The table below shows different categories of reflective abstraction examples in the 

case study area. These abstractions are the accumulative processes which take into 

consideration the concept- formation and the reconstructions of the concepts in order to 

form this reflective abstraction in its generalisation stage. 

Table 5 -11: Reflective abstraction categories 

Reflective abstraction Freq. Reason Freq. Total 
1 Co- operation 16 Religion guidance 8 

Sense of belonging 7 

Responsibility towards 
community 

4 

Mutual respect 4 

Social integration 4 

Social traditions 3 30 

5 Spatial identity 8 Human scale 3 

Proportional scale 3 

Sense of unity and integration 3 9 

7 Sense of awareness 7 Strengthen the social relations 3 3 

9 Generosity 7 Social integration 3 3 

The categories of reflective abstraction are of general abstract concepts, which might 

find their influence either in many formations of the ideas in the case study area or by 

implementing or constructing new ideas that depend on these abstractions in general. In 

this part, the author will describe the categories of reflective abstraction of this part of 

the questionnaire. 

"Cooperation" is one of the main concepts of reflective abstraction that deals with the 

keen appreciations of social relations. One can notice that the reasons behind this 

abstraction are the combination of the previous reasons of the abstractions in empirical 

and pseudo -empirical abstractions, besides other reasons related to this level of 

abstraction. This category is a highly qualitative product of social structure that takes 

into account many norms and systems. The norms are of co- ordination of different 

aspects in a social structure which then give this high degree of co- ordination between 
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actions and operations in the social structure. The actions are related mainly to norms 

and operations and are a dynamic expression of systems. The co- ordination, according 

to the priority of individual's concepts, protects the structure from the ill -formed 

structures that are in conflict with the whole structure. Reflective abstraction, through 

co- ordination of these processes and actions, is a reconstruction of the different 

abstractions into reflective abstraction. Religious norms are the most guided norms 

which deal with values and ideals. There is much religious advice about being co- 

operative with others even if they are different in attitudes because co- operation will 

build a solid base for a social structure and all citizens can share its benefits. As 

mentioned before, the other norms are from traditions, according to the norms and 

values that regional tribes and clans express through generations. Both norms take into 

account the mutual respect between people, and responsibility towards the community 

which in turn, aim to social integration which will lead at the end to be conscious of a 

sense of belonging to the society. 

A sense of belonging is a feeling that connects people to their beliefs as a mental object 

or aspect, or connects them to their places. The feeling of belonging is a connotation for 

a good identification with a place. Spatial identification is related to the sense of unity 

and integration between the citizens themselves or between them and their place. The 

other reason of the spatial identity relates to the human scale and proportions of the 

buildings that keeps people familiar with the physical setting. 

Identity from the other point of view is the result of the transformation, production, and 

reproduction of the relational structures and the institutional structures of the 

community's social structure (Lopez, J. & Scott, J., 2000). 

Spatial identity, social integration then social identity will enhance the sense of 

awareness about the whole society and then strengthen the social relations. 

The final aspect of reflective abstraction revealed from the respondents' answers is 

"generosity ". Generosity is the reconstruction of all the ideas of this stage of abstraction. 

After the sense of awareness, social integration and spatial identity, the co- operation 

aspect stands as a prominent aspect which demonstrates the essence of the social 

structure of the society. Whereas "generosity" will appear as the highest quality of the 
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categories of reflective abstraction that generalise and depict the real development of 
social structure. 

The best representation of the results of reflective abstraction is in logico- mathematical 
terms in order to step forward towards the introduction of formalism into the 

structuralist method in holistic structuralism. There are many advantages in this step of 
formalism and also disadvantages, mainly because it may obscure the basic functional 

(activity) - structure problems. Blumstein said, in examining the field of structural 

linguistics: "although formalisation of underlying structures may be essential to 

understanding the actual system to be described, formalism is not the major objective of 

structural analysis" (Blumstein cited in Riegel, K.F.a.R., George Charles, 1975, p.67). 

In the stage of abstraction, the process of reflecting repeats many times till it ends at its 

final reflective abstraction. 

The next step after reflective abstraction is the reflection of the concepts in reality. The 

table below shows the implementation or the formalisation of the abstractions in reality. 

This table will be discussed in the next item 5.3.7. 

Table 5 -12: Formalisation categories in the case study area 

Formalisation Freq. Reason Freq. Total 
1 Local architectural 23 Yellow stone 10 

style Same building height 7 

Attached buildings 7 

Human scale 3 

Stone paving 3 30 
2 Compact planning * 16 Sense of unity and integration 6 

Same building height 5 

Stone paving 4 

Attached buildings 3 18 

3 Narrow streets and 13 Special familiarity 5 

alleys * Human scale 4 

Proportional scale 4 

Sense of unity and integration 4 

Suit the climate 3 20 

7 Public celebration 10 Sense of belonging 3 

Social traditions 3 6 

8 Conference presence 9 Sense of belonging 6 

Social integration 5 

Available activity 3 

Cultural purposes 3 17 
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11 Form and context 
fitness 

6 Organic planning 
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4 4 

This category should take into consideration the problems mentioned in previous tables about the 

same categories 

b) Adaptation: 

As mentioned before, adaptation is the process of two complementary processes of 

assimilation and accommodation that happen continuously in terms of conservation of 

the existing structures by alteration of the environment in assimilation, and alteration of 

the existing structures for the sake of conformity of the environmental requirements in 

accommodation. In actuality, any adaptive act of intelligence is both accommodative 

and assimilative (Riegel, K.F.a.R., George Charles, 1975, p.33). This process will enrich 

the structure and at the same time, this process aims to achieve equilibrium. 

Adaptation appears clearly by understanding the two processes of assimilation and 

accommodation that happen within the development of the concept formation along the 

different levels of abstraction. For example, from the empirical abstraction table, 

privacy, and social traditions as initial properties of the society, they will find an 

enhancement under the influence of assimilation by examining these properties by the 

effect of action on objects in the environment. At this level, some of the pseudo - 

empirical abstraction categories will arise, like family relations and neighbouring good 

relations. These properties in action make the structure of sensori -motor as an initial 

action scheme more general and by continuous repetition; the structure becomes 

stronger and ready for another stage of development. Local materials and traditional 

handcrafts in the empirical abstraction level will find their assimilation in the pseudo - 

empirical abstraction level in shopping as the relation between the handcrafts and the 

action of dealing with them by people. In the presence of action on objects, an 

accommodation of certain actions will emerge to complete the existing assimilation and 

to fit other actions like categories of walking and sitting in public areas. 

The development from the pseudo -empirical abstraction level to the reflective 

abstraction level is following another sequence of transferring categories in a more 

advanced form of generalisation and co- ordination. For example, family relations, 

neighbouring good relations, walking and sitting in the public areas are engaged to form 

part of a sense of awareness which is co- ordination between many actions on objects in 
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the environment. The same categories, and others which are not mentioned by the 

respondents in the questionnaire, contribute in different percentages to form spatial 

identity. These categories, and others which are not mentioned in these tables, 

contribute to form other higher degree of reflective abstraction like generosity and co- 

operation. 

In each stage and level, this process is in progress in forming a higher degree of 

abstracted generalisation and by continuous repetition, the highest degree of reflective 

abstraction will achieve a best quality of abstraction that finds its successful 

formalisation of stronger structures in reality. 

2) Structural component: 

The author will try to explain reflective abstraction from the point of view of structural 

terms. 

a) Wholeness: 

Wholeness in the process of reflective abstraction is the most essential property because 

understanding the idea depends on its wholeness. Wholeness here is the integration of 

all kinds of reflective abstraction in generating this abstraction as a method in building 

this mathematical thinking. 

The idea of wholeness in reflective abstraction could be found in all kinds of reflective 

abstraction. In "interiorisation" the composition of two or more actions or processes into 

one process in a way is not related directly to the initial processes or actions. The whole 

is established by mental construction of an internal process (a coherent totality), relative 

to a series of actions on cognitive objects that can be performed in the mind without 

following the same procedures step by step in forming this cognitive object. 

"Co- ordination" is considered one of the main properties of wholeness because the 

additional influence of the co- ordination on the whole makes it differ from the 

aggregate of elements. This co- ordination is related to self -regulation and then the 

homeostasis of the structure. 
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Whole is demonstrated by the encapsulation abstraction because of the dynamic 

property of the structure. 

In the case of applying an existing schema to a wider collection of phenomena, 

therefore, "generalisation" of this schema will enable the whole to assimilate to many 

subjects and the schema has then a wider applicability. The capability of the structure to 

assimilate to many subjects keeps its equilibrium thus far. So from an indirect 

understanding, generalisation is leading to equilibrium whole. 

The mathematical group is a system of combinatory operation which has the operation 

and its inverse in order to maintain equilibrium in the system (Piaget, J., 1968). 

b) Laws of composition: 

For Piaget, the significant reference is not for the whole but the relations within it. 

Neither the whole nor the parts are primary, but rather the "logical procedures" by 

which the whole is formed. The whole is therefore "consequent on the system's laws of 

composition" (Piaget, J., 1968, pp.4 -9). 

The process of reflective abstraction is ruled by laws of composition that maintain the 

structure and the interiorised processes to happen by the process of assimilation and 

accommodation without losing its co- ordination or playing beyond the boundary of the 

whole. 

c) Transformation: 

"Encapsulation" abstraction is closely expressed in the structure because of the essential 

property of dynamism process in the structure which makes it close to the organism's 

characteristics by mental transformation of a process (which is the interiorisation of 

some action) into a cognitive object. From a mathematical point of view, as Neumann 

said that mathematics is the "relation of the relationships" and in encapsulation the 

transformation happens from "dynamic" operations towards a "static" object. So 

development is no longer characterised by a sequence of synchronic schemata, but, 

instead, by diachronic clusters of transformations (Riegel, K.F.a.R., George Charles, 

1975, p.7). Therefore, the whole of mathematics may be a construction of structure as 

continuously building this "stronger" structure (Piaget, J., 1972, p.70). 
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d) Self -regulation: 
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Interiorisation is the prominent process upon which structure can reflect its abstraction. 

This process happens as a self -regulated system which has the ability of homeostasis to 

preserve the entire whole. Self -regulation and homeostasis are the two properties that 

emphasise the whole from a heap or collection of elements. Through self -regulation, 

certain coherence is established by the relation of operations in the system, such as the 

combinatory operation and its inverse which is associative and connected to the system 

(Piaget, J., 1968). 

4) Stage component: 

a) Content and form: 

This part is about the construction of the schema in the process of reflective abstraction. 

This component is concerned with organisation or the arrangement between the 

different parts of the structure. Adaptation and organisation together should achieve 

equilibrium in structure. For mathematics, entities are moving from one level to another. 

This means any operation on an entity will become an object and the object, and by the 

repetition of this process till a stronger structure is constructed (Piaget, J., 1972, p. 70). 

In this case, the abstraction is the experience of the similarities which are connected to 

each other. 

Through the three principles of abstraction, the arrangement and organisation within 

this component will start by the "familiarity" with different contexts which lead firstly 

to construct a concept. The familiarity with the contexts begins by emphasising the 

properties of the objects in the environment. The environment in this case affords these 

properties as affordances, according to the environmental situation and feature -placing 

of these objects (Strawson, 1959, and Smith 1996). This situation will have the impact 

on an observer's conception of being familiar with this context. The construction of this 

concept will be changed eventually to abstraction. However, these contexts could be 

objects, operations or processes. The abstraction that emerges from the properties of the 

objects is related to empirical abstraction and pseudo -empirical abstraction, where there 

are objects and action on objects which give the familiarity which constructs a particular 

concept. 
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The second stage is the awareness of "similarities" in which the abstraction will be built 

in terms of the building connections between these similarities. In the example under 

study, and by making such a revision to the previous tables of the categories and their 

underlying dimensions, one can find that there are the same dimensions behind many 

categories so there are similarities in their abstraction and therefore, the assimilation 

towards such structures will be mostly similar. When this process is repeated many 

times the encapsulation happens and the object will transform to a cognitive object. The 

repetition will examine the concept in detail so it becomes a mental object. This mental 

object will increase its abstraction whenever it is applied in similar contexts and then 

abstraction will enter into a generalisation of the concept. In this case, the abstraction 

will construct a new experience according to this abstraction. 

The same understanding of Lévi- Strauss that "reintegrate content with form ", and it is 

no way to recall neither forms nor contents to exist per se. The process above, of 

building the abstraction is moving from the familiar to reification, through the influence 

of interiorisation, co- ordination, encapsulation and generalisation in which the final 

construction of the abstraction does not recognise typical steps for this encapsulation. 

For Piaget, the idea of encapsulation was applied to the relativity between form and 

content. A reflective abstraction is constructed from elementary forms that are used to 

construct new forms (Piaget, J., 1985, p. 140). Structure in this case is the structure of 

mental objects and processes will maintain its equilibrium. 

b) Deep structure and surface structure: 

In this part the author will discuss the relation between the content and form or the 

interpretation of deep structure and surface structure in terms of the relationship 

between the reflective abstraction categories in Table 5 -11 and the formation categories 

in Table 5 -12. 

Reflective abstraction represents the culture of the society, because it is related to its 

social structure, in other words to its systems and norms. For Kroeber and Kluckhohn 

(1952) culture is the whole body of knowledge that consists of ideas and values which 

provide people with principles of action, rules of behaviour and legitimating beliefs. 

These factors communicate to form "interalisation" of cultural ideas that form two main 

things first, individual personality and second, a degree of conformity in personality or 
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"character" (Kroeber, A.L., Kluckhohn, C., Peabody, 1952). For Parsons, culture 

consists of beliefs, ideas, sentiments, and symbols (Parsons, T., 1951). While Linton 

defines the culture of the society as an abstraction which was identified from two faces, 

contents which is related to individual minds and artefacts which is related to people's 

production (Linton, 1945, pp.28 -9). Culture, according to these points of views is of the 

contents of ideas and norms and from other side the tangible forms. This bilateral 

relation could be emphasised through deep structure (kernel) and surface structure (husk) 

relationship. 

From Table 5 -11 as example, "co- operation" category as reflective abstraction category 

has the relation with "local architectural style" category in Table 5 -12. The author will 

attempt to find the regulated power that links the two categories and their dimensions. 

the dimensions of co- operation are related to the dimensions of local architectural style, 

for example the dimensions of "religious guidance" and "responsibility towards 

community ", "mutual respect" and "social integration" are related to the dimensions of 

"the same building height ", "attached buildings ", "human scale ", whereas, the first 

group of dimensions from reflective abstraction are dealing with people and the respect 

of each other. This responsibility towards the community tries to dismiss the 

differentiation between the individuals and behave towards them in equality as the deep 

value of the society which is controlled by their norms. In this case the translation of 

these thoughts is towards "human scale" and "building in the same height" in order to 

prevent the domination of one upon the other or breaking his privacy. The religious 

guidance, social traditions and social integration guide people to build a coherent unity 

for the sake of their benefits. For this reason one can find the dimension of attached 

buildings. Dimension of "sense of belonging" and "social traditions" will lead to find 

what is related to the locality like materials, handcrafts and others as a reflection to the 

whole environment, so that one can find dimensions of "using yellow stone" and "stone 

paving ". From this example one can correlate the other dimensions of other categories 

in both tables to discover that all these dimensions enhance each other and play a rule of 

reflecting the aspects of reflective abstraction into reality. Through this improvement the 

coherent of culture will be achieved by its subjective "internal relations between 

meaning components" (Habermas, 1981 b, p. 226). 

283 



Part Two: Empirical Work Chapter Five: Case Study 

Table 5 -13: The relationship between reflective abstraction and formalisation 

Reflective abstraction 

N 

Formation 
Co- operation Local architectural style 
Dimensions Dimensions 
Religion guidance 
Social traditions 

Same building height 
Human scale ti 

N 

Responsibility towards community 
Mutual respect 
Social integration 

Attached buildings 

/ ) Sense of belonging Yellow stone 
Stone paving / 

4) Structure and substructure relationship: 

The relationship between the structure and substructures in reflective abstraction 

appears clearly in "co- ordination" of the processes within the structure. This co- 

ordination represents two types of relationships vertically and horizontally, the former is 

between the kinds of the abstraction and the encapsulation of the process to a mental 

object in vertical process towards reflective abstraction and generalisation. The other 

process is horizontally, in which the interiorisation of different processes are related to 

each other by this co- ordination. 

An example of verticality relationship is the relation of privacy from empirical 

abstraction will be encapsulated into neighbouring and good relations from pseudo - 

empirical abstraction, then into co- operation as reflective abstraction. Another example 

of the horizontal relationship is one in which family relations, neighbouring and good 

relations, walking and sitting in public areas by co- ordination they will interiorised to 

form an abstraction which will lead to a sense of awareness and spatial identity in 

reflective abstraction. 

5.3.7 Formalisation of reflective abstraction (analyses of Questions 

eight, nine, ten, and eleven) 

In this item, the author will discuss the influence of the reflective abstraction results that 

appeared in the previous item (5.3.6), with the same structure of Piaget's components of 

cognitive development: 
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1) Functional component 

a) Activity 

b) Adaptation 

2) Structural component 

a) Wholeness 

b) Laws of composition 

c) Transformation: 

d) Self -regulation 

3) Stage component 

4) Structure and substructure relationship 

The example shows the relationship between the categories and dimensions of the 

abstraction and the formalisation. 

1) Functional component: 

a) Activity: 

First of all, in this example it will be a demonstration of many questions related with the 

subject of reflective abstraction and the implementation of the formalisation categories 

in reality. The first two tables are for the results of Questions eight and nine: 

Question 8: The positive developments that have happened in the city 

Q8 Positive development 
happened in the city 

Freq. Reason Freq. Total 

1 Conservation of 9 Heritage conservation 6 

traditional houses Easy for maintenance 5 11 

2 Traffic organisation 8 More safety 7 

Give services 4 11 

3 Building extension 7 Modernity 5 

Economic growth 5 

Grow of sector centres 4 14 

4 Land organisation 7 Give services 5 

Urban discipline 4 

Modernity 4 13 

5 Development of building 7 Modernity 7 

technology Easy for maintenance 4 11 
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Improvement of 
infrastructure 

7 Modernity 

Healthy 
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4 

4 8 

Total 68 

Question 9: The changes related to architecture and urban planning people would like to 
happen in the city in the future. 

Changes you would 
Q9 like to happen in the 

city 
Freq. Reason Freq. Total 

1 More parking area 19 More safety 13 

Solving traffic problems 11 

Lack of car parking places 8 

Reduce pollution 4 36 

2 More children's 16 Lack of green area 12 

playgrounds For entertainment 9 

Social activity 6 

More safety 5 32 

Preserve old buildings 11 Valued heritage and 8 

3 traditions 
Holding memories 6 

City Identity 4 

Educational purposes 3 21 

4 Develop infra structure 8 Reduce pollution 7 

network More safety 5 

Modernity 3 15 

5 Increase greenery 5 Lack of green area 4 

Social activity 3 7 

Total 111 

From the above two tables, one can notice that the answers consist of the preferable 

developments and the preferable changes in architecture and urban planning fields that 

people had seen and that they would prefer to happen in the future in the city. These 

categories show and embody the activities that forwarded these categories. Activities 

behind the formation of these categories are in two classifications; first, that are related 

to the old city and the categorisations of authentic and indigenous architecture of local 

style, second, the new activities of modern life or that result from the needs of people, 

and as resolving the problems that emerged in the field. Therefore, these activities are of 

different attitudes which at the end will fulfil the aims and needs of the citizens. 
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b) Adaptation: 
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Adaptation is the mechanism of cognitive growth that consists of assimilation and 

accommodation. According to Piaget, assimilation and accommodation are working for 

a balance between the structure of the mind and the environment, at a certain similarity 

or equivalency between them, it would indicate that one has a good (or at least good - 

enough) model of the universe. This ideal state is called equilibrium (Piaget, J., 1972). 

In the case under study, there are three degrees of assimilation and accommodation; first, 

the assimilation will involve the categories that were mentioned in Table 5 -12 of 

formalisation and their capability for formalisation in the field. So some categories from 

Question 8 and Question 9 are assimilated as new objects into the categories in Table 5- 

12 without changing the old schema, in other words assimilating the environment to the 

idea. However, "conservation of traditional houses" and "preserve old buildings" are 

examples of assimilation of the schema of using "local architectural style ". People had 

abstracted the idea of the necessity to use the local architectural style as an authentic 

style which is most appropriate for their socio- cultural aspects and their environmental 

structures, according to the activity of these structures. The assimilation of this case is 

very important and noticeable, because it is preserving the categories from Table 5 -11 of 

"spatial identity" and "sense of awareness" as a higher degree of abstraction which 

identifies "individual minds" and "people's production" as it expresses contents and 

artefacts. This identification will preserve the culture of the society (Linton 1945, pp. 

28 -9). 

Second, some categories in Question 8 and Question 9 are accommodating new objects 

not totally found in the old schema, but certain developments happened to accommodate 

the old schema to the new object in the field. Examples are categories of the old city's 

"compact planning" and "narrow streets and alleys" are not easily assimilated by the 

environmental structures in the field so a specific accommodation happened to generate 

a new object after resolving their problems. Third, the accommodation of a new idea 

that is not found in the old schemata, like the accommodation of "traffic organisation" 

and "develop infra structure network ". 
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2) Structural component: 
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In this part the author will focus on the relation between the action and the need for this 

action in relation with Maslow's hierarchy of needs. 

a) Wholeness: 

The wholeness in this instance is how to see things as whole from different points of 

view, as a cultural whole, a whole action, and a whole for people's needs. In the global 

perspective all these views should be embodied to form one whole structure. 

Wholeness is the whole of the social structure with its social system that represents its 

social institutions. Within this system the whole will be discussed in different terms. 

Structures are in different states of change, according to assimilation and 

accommodation processes that happened continuously, but accommodating new 

structures are according to the normative rules that confirm preserving these structures. 

Culture works as a dominant whole to include people and their actions. 

In the process of assimilation and accommodation, the change is happens either partially 

or totally. This change emerged from the interaction between individuals themselves or 

with the environment. The mutual interaction between individuals leads to the actions 

between people. This action is the motivating force towards turning over the cycle of 

the activities of the society. 

b) Laws of composition: 

Every structure is controlled by rules as laws of composition in order to preserve its 

self -regulation and according to which process of transformation happens. Actions 

between people are also controlled by rules which are represented by norms of the 

society. These norms form normative expectations of other actions. An example is that 

the new accommodations in Tables of Questions 8 and 9 are either partial 

accommodations which constructs their structure from an old category like "land 

organisation" and the old categories, from Table 5 -12 of formalisation, "compact 

planning" and "narrow streets and alleys" which include some problems that need to be 

solved. However, this category "land organisation ", which depends on an action, should 

take place in the environment and will act as a driving force for emerging other 
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normative expectations of other actions (Berger, P.L. & Luckmann, T., 1971), and this 

appears clearly by the same category and "traffic organisation" category to 

accommodate another category of "modern street network" in Table of Question 10 as 

below: 

Question 10: The things that people prefer in the modern city 

Q10 
Things you like in the 
modern city Freq. Reason Freq. Total 

1 Cleanness and 23 Modern planning 8 

organisation Easy to manage services 7 

Use of car 4 

Administrative control 3 

Available daily services 3 25 

2 Modern street network 17 Modern planning 8 

Use of car 7 

Wide land 4 

Beautiful 3 22 

3 Availability of utilities 9 Modern planning 4 

Easy to manage services 4 

Available daily services 3 

Healthy services 3 14 

4 Privacy 8 Modern architecture 5 

Wide land 4 

Modern planning 3 12 

5 Street greenery 8 Relaxation 4 

Existing of children 
playgrounds 

3 7 

6 Separated houses 8 More privacy 6 6 

Total 86 

Normative expectations of other actions will become objective normative patterns, 

which on the one hand, correspond to the original norms of the society which are related 

to the prominent theme in society (Fletcher, R., 1965, and Wells, A.F., 1970), and on 

the other, will produce social relations that regenerate the norms of the society. 

Objective normative patterns will form later social institutions that make a super - 

individual character or become self -evidence for society (Berger, P.L. & Luckmann, T., 

1971). 

These norms will dismiss and eliminate the ill- formed structures that are not appropriate 

with the social structure, either institutionally or relationally. In other words, they 

289 



Part Two: Empirical Work Chapter Five: Case Study 

cannot cope with society's systems or norms. Ill- formed structure is as a result of the 

misunderstanding and the perceived properties of the objects and aspects. People in this 

case will perceive wrongly "false affordances" which lead to this type of ill -formed 

structures (Gaver, W.W., 1991, pp.79 -84). 

Table of Question 11 shows the ill -formed structures that happened not in response to 

the systems or norms of the society as it appears clear from the reasons behind this 

rejection. 

Question 11: The qualities, elements, or buildings one dislikes in the modern city 

Qualities, elements, or 
Q11 buildings one dislikes 

in the modern city 
Freq. Reasons Freq. Total 

1 High rise flats 28 Crowded 16 

Poor maintenance 13 

No architectural details 7 

Lack of privacy 6 

Have no suitable finishes 5 47 

2 Some modern buildings 26 Not nice 14 

No defined architectural 
style 

14 

Poor maintenance 13 

No architectural details 8 49 

3 Weak neighbouring 15 Modern life 10 

No time 8 

Economic factor 6 

Big city (city became 
bigger) 

6 30 

4 Fast traffic 15 Not enough safety 13 

Environmental problems 10 

Make pollution 7 30 

5 Not enough parking area 14 Environmental problems 10 

Not enough safety 10 20 

Total 176 

c) Transformation: 

The idea of a formal system of abstract structures is transformed into that of the 

construction of never completed whole. The "incompleteness" is a consequence of the 

fact that there is no "terminal" or "absolute" form because any content is a form of 
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some inferior content and any form is content for some higher form. So "abstract 

construction" is merely the formalised inverse of "genesis" which proceeds by way of 

"reflective abstraction" (Piaget, J., 1968, p.140). 

Once there is transformation in objects and processes, then the schema will be guided 

by the activities which are controlled by processes of assimilation and accommodation 

in bilateral interaction and change till the structure comes to a state of equilibrium. This 

process of transformation is motivated by actions which put the structure in a position 

that is ready to be transformed. This process does not stop and it is continuous. Before 

this action, the environment affords objects as affordances that enable individuals to 

pick up objects for the sake of usability. 

Transformation then starts by perceiving the actual and perceptual qualities and 

properties of the objects that the environment affords to individuals (Norman, D., 1988). 

If the perceived or apparent affordances are perceptible affordances and not false 

affordances (Gaver, W.W., 1991), then their properties will be seen as advantageous 

qualities of objects which are recognised by the individuals who will try to act and 

experience these qualities in a process therefore, to develop them in some of their 

design as established as a new idea. In this case, the process ends at this moment in an 

object, firstly mental then physical as an artefact or a model which is used by many 

individuals (e.g. designers). The adoption and adaptation of this model will commence 

another process to reproduce other qualities and rules that identify many models after 

intellectual discussions to identify the design principles which are abstracted into a 

single generic type, as the second process ends again in this type. This type becomes an 

assumption that is deeply embedded in the knowledge system or in other words, in the 

mainstream of cultural development (Bentley, I., 1999, pp.59 -60). 

In the example under study, "local architectural style" and "compact planning" from 

Table 5 -12 as an abstraction which finds its reflection in "preserve old buildings" from 

Table of Question 9, another process that demands "building extension" and "develop 

infrastructure network" from Tables of Questions 8 and 9, however, the formalising of 

this idea is into "modern street network" and "availability of utilities" from Table of 

Question 10. So that it is a sequence of transformation between objects and processes or 

processes to transform into objects. Furthermore, these processes are driven by actions 
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which eventually are stimulated by the perceptible affordances of the objects that the 

environment affords to users. 

d) Self -regulation: 

Actions are embedded in structures because of the process of assimilation and 

accommodation that happens continuously. The activity of co- ordinating individual's 

acts in the structure will lead to making reflective abstraction and construction that 

produces the logical structure. 

Co- ordination of actions is related directly to functions that motivate the request for 

actions. This co- ordination should be controlled inside the structure and in permeability 

to outer domains or structures higher or lower in classification. So there is a mechanism 

for this co- ordination that preserves the transformation and dynamic act of the structure. 

Self -regulation acts a mechanism maintaining the structure. The sequence of actions is 

according to the rules or laws of transformation and compositions that keep the balance 

between the transformation and conservation. In the examples under study, the co- 

ordination between actions is very important because of the relationship between the 

change and invariance inside the structure. The case study area as it appears from, the 

answers to the questionnaire, Questions 8, 9, 10 and Tables 5 -11, 12 shows that there is 

a gradient sequence of transformation between the ideas of that arranged from 

assimilating traditional aspects and formalisations towards accommodating modern 

attitudes and inspirations. 

3) Stage component: 

Structure is the result of the final arrangement between the transformational stages of 

the structure. This arrangement is related to the co- ordination of the actions that enrol 

the relations and motivate accommodation towards enrichment and complexity, which 

at the end, will serve the essential activity of the structure. In this component, there is a 

hierarchy controlled by an order. 

Social structure is controlled by its institutional structure as norms and its relational 

structure as systems. Institutional structure is represented by the embedded social order. 

Social order is a human product, or more precisely, an ongoing human production as 
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(Berger, P.L. & Luckmann, T., 1971), and of the influence of divine beliefs which have 

influential effects on norms that affect the systems (Durkheim, 1976). However, social 

order is the result of human activity, whether it is a past experience or contemporary in 

any instant of time. All human activity is subject to habitualisation. Any action that is 

repeated frequently becomes cast into a pattern and any processes of habitualisation 

precede any institutionalisation. Any human activity which has been institutionalised is 

already saying that this human activity has been brought under social control (Berger, 

P.L. & Luckmann, T., 1971). 

Stage component intends to include the transformational forms and contents in each 

level in a hierarchy of order, at the same time, this hierarchy should reflects the 

components of the social structure as institutions and relations through which all actions 

should be arranged. 

4) Structure and substructure relationship: 

In this component the main structure is the final structure that arrives at its equilibrium. 

However, this structure is the result of many processes of interiorisations and 

encapsulations that both generate reflective abstraction. So that the final structure 

suppose to be the end of many processes that are controlled by a variety of actions. In 

the case study area, the final formalisation of the structures as, for example, some 

elements of the physical setting, expresses the processes that are undertaken in order to 

achieve the whole structure. 

A smooth fluency should happen between the structure and substructures which assures 

the transition of the actions and the knowledge of the apparent and perceived properties 

of the objects in the environment easily. In order to achieve this communication, the 

substructure should be of adequate capability to endure self -regulation and 

transformation as a whole. This whole then has the ability to operate, motivate, and care 

for the actions that rule its activity. 

Parsons in his argument on ontological depth of systems argued that systems had 

distinctions from the environment, these systems were differentiated into subsystems 

and the latter are differentiated again into sub -sub -systems and so on. The essential 

point is that these systems and subsystems should be action systems. These subsystems 
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are the core of any social system which Parsons called "societal community" (Parsons, 

T., 1971). 

The correct communications are very important for the sake of achieving transparency 

within the whole system. This transparency is transferred to the next generations and it 

acts as a mirror for the current generation (Berger, P.L. & Luckmann, T., 1971). 

Mayhew says that "the grounding of the normative in the very concept of action as a 

necessary element of an action frame of reference, gives the study of norms a solid 

theoretical foundation ". Norms have special importance in social life; they provide an 

action frame of reference for analysing social structure and its functions. 

As a conclusion for this component, the order and hierarchy of structures and 

substructures are expressed not only by the main properties of the whole but by the 

influence of communications that enhance actions. The subdivisions of systems to other 

subsystems are related to the wholeness of the actions which have happened in the 

subsystem itself as an action system. 

5.4 Conclusion: 

The study has demonstrated in this chapter the main applications of the theoretical 

concepts and ideas of structuralism as a holistic method for interpreting and analysing 

the entities of the case study examples. These theoretical concepts and their empirical 

application relate to the essential mechanism of the relationship between the deep 

structure and surface structure and how it works in reality. 

The outcome of the empirical work will be discussed in the next chapter of the 

conclusion, examining its relation to the outcomes from the other chapters in order to 

present a holistic outline about all the ideas of the subject of the study. 
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6.1 Introduction: 

Any concept or a set of concepts within a theory cannot exist in isolation (Hillier, B., 

1996, p.69). 

Designers should understand the conditions in which theories arise and for what 

purposes and reasons. Theorisation begins when the researcher notes a certain type of 

phenomenon and makes certain presuppositions about it. The phenomenon might be, 

for example, one of surface regularity that one observes in one's environment, while the 

presupposition that one makes about the surface regularity implies an underlying 

invariance in the processes that demonstrate this phenomenon (Hillier, B., 1996, p.70). 

Regularity of the observed phenomenon is not a product of chance, but it is according 

to an order, besides the processes that give rise to the phenomenon. Regularities initiate 

the process of theorisation that relates to the existence of regularities to the invariant 

structure which produces these surface regularities (Hillier, B., 1996, p.72) 

The analytic or scientific theories aim to show how surface regularities arise from the 

invariant necessities that underlie deeply in the nature of things (Hillier, B., 1996, p.72). 

A theory is an attempt to put the invariance in a system of interdependent concepts. A 

theory is a model because it deals with the way in which things should be interrelated 

in order to produce the surface phenomena. This model takes as abstract a form as 

possible. It is an abstract representation of the working processes that produce the 

actual phenomena. The theory enables one to go beyond the actual reality to the 

possible predictions. According to the possible predictions, the model will be more 
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comprehensive to include cases that are not in reality but which may possibly occur 

(Hillier, B., 1996, p.72). 

6.2 A theory of architecture: 

From the previous chapters, the process of building an holistic approach or a theory 

depends, on the one hand, on the sequence and genuine relationships of the ideas and 

concepts that are mentioned in the whole structure of the study, and on the other, on the 

application of these ideas and concepts in reality. 

A scientific theory is a rational construct to capture the lawfulness of how the world is 

and it is analytical in its essence. This analytic foundation gives architecture the base 

that allows architects to build their designs and express their aspirations. 

In architecture, the theory of understanding the environment consists at the same time a 

normative form as guidance for architects for their new designs. 

This study presents an analytic approach to understand the genotype of the 

environmental entities. It also presents the the 

aspects that emerge from the context and which have a higher degree of respect and 

influence in the social structure of the society. As a result, the design that takes into 

account these aspects will enhance the process of transformation to increase the 

complexity of the environmental entities. 

Therefore, the holistic approach or a theory emerges from the main findings of the 

deductive approach of the theoretical background and the inductive approach of 

applying theory in context as empirical work. It is from a combination of the two 

approaches, one can discover the significance of this holistic theory. 

In architecture, there are objective regularities linking the configurational aspects of 

form and space to the behavioural and experimental outcomes. Architectural theory will 

discover the application of the techniques to the analysis of the surface structure and its 

relationship to the deep structure or genotype of the phenomena. The cultural 

manifestation that has its genotype in this culture plays as deep structure. Buildings are 

the embodiment of cultural and typological invariants. Every society tries to express 
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itself through the surface structure as a phenotype, in other words, through architecture 

(Hillier, B., 1996, p.83). 

In many situations, there are multiple levels of invariance; genotypes for genotypes. 

Within these levels, one can build a genuine analytical theory. 

6.3 Outcomes from the inductive approach: 

The applications and significant outcomes emerge from the holistic approach taken in 

the research. Using the theories of affordances and the characteristics of structuralism 

as a method for interpretation, the study sheds light on the main applications, outcomes, 

and contributions, as follows: 

1. Action: action is considered the essential process that happens to motivate and 

lead the transformational process of the structure in relation to the dynamic 

behaviour of its system. Actions are nested processes in systems in a sequential 

or lattice form of actions, and then the process can be defined as the system of 

actions of a system. Actions are the driving force that put systems into operation. 

This operation, according to the structuralist's approach, happens inside the 

structure's boundary under the control of laws of composition. Action happens 

by the influence of the relational structure of norms which provide an action 

frame of reference and which control the institutional structure of systems. 

Actions are justified by norms through a feedback loop that controls the 

necessity and sufficiency of actions. Action is connected to the subjectivity of 

the individuals in the environment and society. The research concentrates on this 

quality, because it is the real force that pushes the structure for the process of 

transformation and enriches the complexity of the structure. This quality 

happens always when the structure seeks wholeness, as in organic systems. An 

organism has the ability to co- ordinate actions, which results in building the 

process of reflective abstraction, which in turn that facilitates its operations by 

generalising processes for similarities. In this case, the systems, in order to be 

workable and to have the ability for transformation, should be action systems as 

a fundamental step towards equilibrium. 
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The research concerned in the importance of activity, action, and subjectivity. 

Activity, whether subjective or objective, becomes the aim of the structure as 

actions are embedded in structures because of the process of assimilation and 

accommodation. The active actor is the driving force in perceiving the 

environment and picking up affordances for usability. 

In architecture, architects and planners have the initial precept of starting the act 

of design and then its viability. The environment is made up of actions that are 

arranged in a hierarchical order of actions, according to the environmental 

entities that are related and united to form the whole entity of the city. Actions 

are different in their undertaking. The most powerful actions are those of 

fulfilling people's needs through utilising sufficient elements economically. 

Architects in response to people's intentions, should study the whole process of 

the design, its implementation, and then the viability of the building or the entity 

under study. These actions should be in harmony with other surrounding actions. 

Architects should be aware of the actions that drive and operate the 

substructures inside the main structure. For example, the sub actions of an 

in a building should be recognised within its hierarchical order for the 

sake of achieving the main activity of the building. Any substructure has its own 

boundary. In the sense of actions, the boundary of any substructure should 

include its sub action as a main condition of the self -regulation within this 

substructure. In this case, the substructure within the whole structure is 

described as an action system (as Parsons concluded). The importance of this 

system is, first, it is a structure, second, it has an operational ability and 

continuity, and third, it has the ability to use the elements inside the 

substructure's boundary sufficiently. Any unusable element is alien, and should 

be removed. The viability of the building is according to the different actions in 

correspondence with each other, but the designer should know the relations 

between these actions, either in linearity or lattice form. In terms of time, the 

form of relationships between actions will customise the viability of the 

structure, because the whole action will emerge after the interactions of the 

actions of the substructures with each other beyond their boundaries. The points 

of the interactions are critical and should be resolved efficiently by designers. 
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The substructures should have their own elements; in this case, the conflicts will 

decrease outside the substructure. Some substructures have intense relationships 

with other substructures, like the activities of services and public places in the 

city. These substructures should be placed in a way that minimises the conflicts 

between the relations in order to let the structure operate easily and sufficiently 

(as mentioned in example five in Chapter Five of the case -study analysis in item 

5.3.7). 

There is another type of action, which is related to the actions of the users. 

People who use this structure should be involved in the process of design, its 

implementation, and then its usability by their participation as active actors, 

perceivers of the actual and perceptible affordances in order to understand and 

use the entities in the right way. 

Therefore, subjectivity is required for both designers and people. 

2. Deep structure and surface structure: both structures are connected as an 

inseparable unity in terms of the understanding of form and content. Surface 

structure as a synchronic appearance of the structure, could be the reflection of 

nested deep structures. Surface structure might be transferred to a deep structure 

and which then has a surface structure. Multiple transformations of structures 

create multi- layering of deep and surface structures. This point is very important 

because it sheds light on the transformation of the empirical abstractions to a 

reflective abstraction through a diachronic systematic process. 

For designers, the process of design does not end with the final product as a 

building, for example. It is a process which continues and the formatic structure 

of the entity, like its appearance, is the objective stage of the process. In other 

words, it is the objective surface structure of the entity. Although this surface 

structure has the synchronic properties of the object, but still it does not lose the 

ability to transform and change over time for the purposefulness of the entity. 

There are other types of surface structure which could be understood and 

included within the concerns of the architects, like the objective appearance of 

the process of using things in the environment as a reflection of a style of living. 

This appearance is influenced by the norms as deep structure, following the 
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constraints of actions, and the immediate response to the systems of the social 

structure of the society. An emphasis on this relationship between deep structure 

and surface structure will enhance the possibility of two things, first, 

understanding the transformation of entities, and second, designers can allow 

their designs to adopt the first transformative process within the same structure. 

Hence, knowledge of the diachronic development of entity is very important to 

architects for the sake of anticipating future expansions. The diachronic 

evolution of the structure relates to the aspects that dealt with this evolution. 

Architects should know the intentions and reasons behind this process. In other 

words, it is the deep structure. The deep structure of the building is not only 

behind the physical structure of the mass, but the deep structure is behind the 

surface structure of the people and then the mass. 

Many common actions that occur in the environment are the result of the 

rehabilitation of many buildings especially in the traditional environments. A 

wrong action is a result of a change to the surface structure, like an elevation of 

a building that does not take into consideration the aspects that lie behind it, 

which enhance and are associated with the overall appearance of the building. In 

this case, one can notice the failure of the form because of the disconnection and 

emergence from within. 

3. Mathematical structure and mathematical group: mathematical structure is 

an abstract structure which consists of numbers as abstract elements and their 

relationships. This structure is of logical characteristics which focus on the 

relationships between the mathematical entities rather than the entities 

themselves. Mathematics is a relation of the relationships between different 

fields in mathematics. Mathematical concepts tend to regenerate a process of 

abstraction. Transformation in architecture tends to create an embodiment of 

meaning and symbolism. In other words, architecture is the metaphor for 

abstractions of culture. 

On the other hand, a mathematical group is an essential concept in identifying 

structures and substructures. The author thinks that this idea is the missing link 

that connects the chain between the separated elements of the structure and the 

final whole, as in the case of organisms and linguistics that seek an ideal or 
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optimum whole. In architecture, however, there are various stages to bridge this 

gap by a range of different whole groups in different percentages of 

performance. So architects and planners are responsible for dealing with this 

range of entities before getting to the final stage, because some of the 

characteristics of the final whole are abstract and more general and seek 

integration in the lower substructures. 

Structuralism in architecture should have middle stages of transformational 

grammar, and what Chomsky called generative grammar should be modified in 

architecture to be generative -group -grammar. 

A mathematical group and structure for designers are the basis of the logic and 

integration of the whole structure. This logic arranges the elements and their 

relationships within groups sufficiently. Designers will decide then the 

limitations of the substructures within the boundary of each entity. The 

mathematical group can give designers, especially architects and planners, the 

opportunity to create the possibilities of producing alternatives and then the 

evaluation of these alternatives to choose the optimum solution. 

4. Reflective abstraction and architecture: this research tried to use and 

implement the concept of reflective abstraction, as a concept borne of 

psychology for the purpose of understanding the different ways and stages of 

cognitive development in architecture. Using this process within a methodology 

in architecture, opens the gate for a real understanding of the relationships 

between the deep structure and the surface structure in its dynamic nature. This 

process enables architects and planners to avoid the synchronic static state of 

structure that may happen along the process of transformation because of the 

process of co- ordination of operations. A static state should be understood not as 

an end of the transformational process but as a state in the process of 

equilibration, which should be involved in generating another action and 

starting another process. 

Architects and planners are decision -makers. Their decisions affect the social 

structure of the society and then the physical setting of the environment. This 

huge influence on decisions should emerge from a correct understanding of the 
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problems under study. The ideas and concept on which architects and planners 

build their decisions are distilled from the long acquisition of knowledge, 

personal attitudes, tendencies and beliefs and the immediate facts of the 

problem which demonstrate it as environmental and societal affordances. 

Reflective abstraction deals with this process of awareness and taking decisions. 

Architects need to co- ordinate actions and relationships. Analytical studies of 

the problem open the way to the design being generalised to solve a wider range 

of problems. Interiorisation helps architects and planners to create their 

solutions from building many processes into one construction as the optimum 

result for the design. This seems clear in the design of a space and the architect 

tries to create wholeness through combining many processes and entities into 

one construction as the aim of the activity of this space. 

Analytical studies, through sharing the ideas with the citizens will shed light on 

the significant notions in the minds of the people who build their schemas of the 

environment. These notions that characterised their social structure and their 

living environment are of different categories and dimensions. The abstractions 

are of different types, according to the relation to in the environment. 

These types will help architects and planners to understand the abstractions in 

more clarity. They can then see the influence of these different types on people 

and the environment. They can decide, according to these types, the various 

actions that will achieve the aims of the design through the hierarchy of the 

abstractions. The awareness of reflective abstraction means a consciousness and 

understanding of the essential requirements of the society. At the same time, this 

understanding will help to know the defects of some abstractions by referring to 

the aspects and dimensions behind these abstractions. Reflective abstraction 

shows the deep structure in its different types and levels. 

For architects, abstractions are the key starting points for design. Every key 

aspect should be further classified into a lower level for other key aspects. The 

process of further classification continues downwards in a descending order of 

classification. In other words, the classification is the opposite of the ascent of 

reflective abstraction. It means that, architects try through this classification to 

find and discover the objective properties that enable them to build a model in 
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accordance with this classification. The classification will discover the empirical 

abstracts and it continues until the architects find it is easy to translate these 

aspects and properties into a tangible design that aims to fulfil the higher 

abstraction. Although architects differ in their interpretations and concepts, but 

still the optimum solution, according to the process of reflective abstraction, is 

close enough to these alternatives. 

5. Reflective abstraction and formalisation (phenotype in architecture): after 

emphasising the process of reflective abstraction and assigning the elements that 

are considered as abstractions in different stages, the study tried to go forward 

and discover the next step, which is more vital in architecture in building 

environmental entities. The author named formalisation as a connotation for 

the objective phenotype of the subjective abstraction. This formalisation stage 

facilitates the interpretation and then the understanding of the environmental 

entities as an embodiment of the social structure that held cultural values. 

The most critical point is architects and planners should understand the proper 

formalisations as products of the process of reflective abstraction. The 

formalisation stage is the natural translation and production of the abstractions, 

so one can test and elicit the essence of the relationships between deep structure 

and surface structure. Perceiving abstractions by architects and researchers in 

order to emphasise and pick up the correct formalisations for the sake of 

building valid entities, is similar to the layman in perceiving affordances in the 

environment in order to pick up objects for usability as an active actor but on a 

specific scale of decision -making and action. 

Architects should know the correlations between people's responses to shed 

light on the categories and dimensions which relate to the different types of 

abstraction and those which relate to formalisation. Assigning the correct 

elements that are related to the two classifications of abstraction and 

formalisation will enable architects and planners to know exactly the intentions 

and preferences of people and then to check the defects that should be rectified. 

6. Reflective abstraction process, vertically and horizontally: to achieve a 

greater understanding of the mechanism of the process of reflective abstraction 
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and in the sence of implementing these ideas within their positions in 

architecture, the author tried to make a distinction between the relations 

vertically and horizontally, especially in architectural structures and 

substructures' relationships. The co- ordination of the processes could identify 

this arrangement: these are different stages of abstractions and an encapsulation 

of the process creates a mental object in a vertical process towards a reflective 

abstraction and generalisation at the top. While the horizontal process is the 

interiorisation of various processes related to each other by co- ordination. 

Architects can make use of this understanding by distributing the abstractions 

along a vertical and horizontal classification. This step facilitates their knowing 

the significance of these aspects and elements. 

7. Reflective abstraction and formalisation in relation to Maslow's hierarchy 

of needs: from the examples of the case study analyses, the author realises that 

the elements of reflective abstraction that are distilled from the characteristics, 

either objects or aspects of the old city, arise to cover the actualisation needs and 

transcendence needs as higher attitudes of growth needs; while the elements of 

reflective abstraction that are distilled from the characteristics of the modern 

city only tend to fulfil the lower needs that are related to deficiency needs. This 

significant result infers that the social structure of the city is still alive in 

people's minds and that they prefer the values which produce the authentic 

traditional style of the old city first. Second, the characteristics of modern, alien 

environments that are not related to these values are not influential and not 

habitual, although of its widespread. In other words, the deep structure of the 

social structure in the case study area is still within its authentic constraints and 

has the ability to transform over time and space. This deep structure has the 

capability to generate surface structure as a truthful expression of the real 

meaning and symbolism of the cultural norms and systems of the society. 

8. Environmental entities are systems for transformation: the process of 

transformation happens while some invariance moves to a higher level of a new 

schema. So there is transformation and conservation. Building a schema 

depends on systematic concepts that are abstracted from the initial experience 

with the objects in the environment. This process provides structure of abstract 
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characteristics. Building a schema emerges through the process of cognitive 

development which is the process of changing structure and invariant functions. 

Schemas are patterns of physical actions and mental actions. The process moves 

from the physical to mental action by the co- ordination of actions. A logico- 

mathematical process is the representation of abstraction. However, 

transformation then leads to reflective abstraction. Thus, a process of 

transformation is not the process of changing from one state to another as 

physical or objective properties, but the process seeks to shed light on the 

logico- mathematical knowledge that is accomplished by knowledge of 

abstraction. This comes when emphasising objects by the concept of new 

physics in seeing the structure of invariant characteristics or relationships, 

instead of being of objective properties. In the case of architecture, the 

quantitative transformation by repetitions will lead then to a qualitative 

transformation. One can test all processes by virtue of this phenomenon. The 

study shows this process in the case study examples. As a result, environmental 

entities are systems of transformation. 

6.4 Outcomes from the deductive approach (the holistic 

approach in architecture): 

The study demonstrates a revision of the theories and themes in architecture. At the 

same time, the study tried to bring out the main positive characteristics in these theories. 

The holistic approach can be taken in accordance with the relationship that links the 

positive potential of architectural theory and the applicability of structuralism as a 

method for the better understanding of the analysis and interpretation of the 

environmental entities. 

After the demonstration and application of structuralism in this research, the holistic 

approach will shed light on the significant notions that characterise the relationship 

between architectural theory and structuralism, as in the following points: 

1. Structuralism as a method of dealing with abstractions, can implement its 

potential for different kinds of structures by the generalisation of the logico- 
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mathematical knowledge. The characteristics of co- ordination, and structuralism 

multiplicity could deal with different attitudes to serve more than one goal. 

2. There is always purposefulness for the structure, by virtue of its meaningful 

validity. This means that the necessity of the structure emerges from its inside. 

Structure and its function are an inseparable whole. 

3. This whole is under a control of laws of composition. The perfect whole is an 

ordered structure. Order classifies a hierarchy of structures and substructures. 

Order and hierarchy create proportional relationships. A hierarchical order puts 

the proportional relationships into a systematic order. A systematic order 

facilitates the systematic operations in the process of transformation. 

Order in this case is not like the order in the classical themes which have a 

physical appearance but which might not be in accordance with the deep 

structure of the entity. 

4. The artefact or type, from the point of view of structuralism, is not confined to a 

morphological stage in time but it is a structure that is under a process of 

transformation. A structure follows a process of assimilation and 

accommodation as an activity for the sake of enhancing the deep structure and 

building a schema that appears as surface structure, avoiding all kinds of 

synchronic stability in the life of the type. 

5. So the vital form is the expression of the underlying structure. 

6. The Sumerians and the Chinese focused on the significance of the surface 

structure and deep structure. 

7. Islamic architecture concentrates on abstraction which is very important in 

building the schema about the environment which leads to the development of 

structures. 

8. Aesthetics emerge from inside as an expression of the ideal fitness between the 

organism and the environment. Adding artificial ornamentation will lead to a 

misconception of the real structure and then will emphasise false affordances 

which creates confusion for the right activity of the structure. For every 

unnecessary addition, the structure will eliminate it in order to achieve and 

maintain equilibrium. 
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9. Function for structuralism is not the same as for modernism. Function in 

structuralism is the essential and dominant component of the activity of the 

structure but not the isolated component as in modernism. In structuralism the 

function is enhanced and is the goal for building the structure in relation to the 

other components. However, there is no equilibrium if function is in isolation. 

Function in modernism is the termination of other goals of the building. 

Function in structuralism is more than its mere usability; it is part of the activity 

of assimilation and accommodation, in relation to the environment. In 

structuralism, function is the essence of creativity and transformation, while in 

modernism, it is the tangible benefits gained from the building. 

10. Structuralism is more than ecological thoughts that are influenced mainly by the 

experience with the environment. Ecological architecture deals with the action 

and reaction of experiencing the environment. The concept of trial and error is 

the primary step in realising environmental factors and elements. The ecological 

concepts stick strongly to the ecology so the essence of its rules emerges from 

the environment. Some concepts still are poor because of an immature attitude 

and lack of experience, skills and technology. In structuralism, the whole 

structure depends on the social structure which could apply beliefs, concepts 

and theories which are not related to the continuous procedures of the 

developments of ecological ideas. But the main condition in structuralism is the 

compatibility of these ideas to the main activity of the structure and its process 

of transformation; otherwise the structure will eliminate these aliens as ill 

structures. 

11 Structuralism in relation to postmodernism; structuralism cares about expressing 

the meaning through surface structure as a reflection of the necessity of the 

activity of the entity that is embedded in its deep structure, while 

postmodernism deals with the artificial heavily imposed meaningful features 

that are added to the building for the purpose of announcing a message to the 

observers. These artificial features do not emerge from the necessity of the 

structure. Imposing an alien feature from outside cannot serve the purpose of the 

entity and the structure, according to structuralism, it will eliminate these ill 

structures as the transformation and development emerge from inside within the 

limitation of the structure's boundaries. 
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12. In Deconstructivism one of its essential attitudes is to deconstruct entities in 

terms of proving that there are no origins for the ideas and concept. In this sense, 

for structuralism, environmental entities do not originate without any purpose 

for evolution. Environmental entities are orderly hierarchical structures of 

mathematical and logical relationships; all structures are in relation to each 

other within this cosmological existing of unity and wholeness. Structuralism 

also gives evidence that not all structures are new, but some are innate and 

inherited structures. In addition, humans are not isolated from the development 

of these entities but play an active part, generating them by construction and 

recognition. 

13 Using technological solutions is not in conflict with structuralism's attitude, but 

without imposing things that are not in the necessity of the structure. From the 

author's point of view, a high -tech orientation has a significant point within the 

whole trend, which is the concentration on the workable system and not the 

individuals. In structuralism, one can find that the importance is for the 

relationships and not the elements by themselves, besides the co- ordination of 

the actions in relation to abstractions. The relationships are invariant while 

elements are changeable. Accordingly, the structure will make a balance, so it 

transforms but does not change the underlying relationships. Focusing on 

technology enforces the entities other characteristics that could be essential for 

the sequence of its evolution and transformation. 

14. The theories of syntactic solutions are either subjective, like Maslow's theory of 

needs or objective, like Alexander's patterns language. The former is implicitly 

included and should be taken into account within the whole process of 

interpretation and then by expressing ideas into reality, especially in architecture 

as environmental phenomena. Alexander's pattern falls in the problem of 

synchronic objectivity as static solutions for environmental entities. For 

structuralism, this situation is considered as an obstacle in the process of 

transformation and cognitive development for building a new schema. This 

situation is contrary to the continuity of fulfilling needs as shown in Maslow's 

hierarchical needs. 

15. The research demonstrates structuralism in terms of interpretation and finding 

the relationships between the deep structure and the surface structure. The 

pioneers of Dutch structuralism, although they tried to point out the 
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purposefulness of the entities, they tended to focus on the systemic grid and 
forms in a way that undermines the importance of deep structure. 

Town Hall in Valkenswaard 

Town Hall in Amsterdam 

Figure 6 -1: The influence of the grid and order (Source: Hertzberger, H. & Rike, 1., 1991) 

6.5 Conclusion: 

After a demonstration of the deductive and inductive outcomes of the study, and from 

the demonstration of the development of the theory of architecture that shows the 

difference in attitudes, in this chapter, the study focuses on the importance of a new 

holistic approach. This approach emerges from combining the advantages of theories of 

architecture and the whole attitude of structuralism, to generate guidance for the 

interpretation and analysis of environmental entities. This approach explains in depth 

the mechanism of the interaction between man and the environment by concentrating 

309 



Part Three: Holistic Approach Chapter Six: An Holistic Approach 

on actions on these entities, instead of on entities themselves as always happens in the 

widespread treatment of environmental problems. This holistic approach depends on 

abstractions that emerge from actions. 
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7.1 Conclusion: 

Chapter Seven: Conclusion 

After the vast development in science, especially in building construction techniques 

and new building materials and the wide spread of settlements, at the same time, the 

increasing needs of new life styles that require to be fulfilled, this has led to a huge 

change in the relationship between man and the surrounding environment. The first 

design attempts tried to represent rules and regulations in relation to harmony in order 

to control the act of building, as in the literature of Vitruvius, or in terms of purpose and 

necessity, as in the Greek concept of telos. Some of the new ideas are unidirectional to 

achieve one goal, like most of the trends that emerged from modernism, like the 

international style, which seeks functionalism as the only priority in design, or 

postmodernism, by its overcrowded and crucial return to meanings and symbolism. 

Other attitudes like deconstruction, which has deconstructivism as its point of reference, 

build all designs on this idea and this is contrary to building cultures and symbolism 

over accumulative associations and order. Some themes are syntactic approaches; one 

took rules as a subjective point of reference to be implemented universally, as what 

comes in Maslow's hierarchical needs, while others tend to be more objective, like 

Alexander in his syntheses of patterns. 

Many ideas, themes and theories over the last two centuries have different approaches 

to forming the environmental entities in architecture. Each theme has tried to resolve 

the problem from its particular perspective. The result, as presented in Chapter one on 

man and the environment is that there are many ideas which have led, unfortunately, to 

the creation of alien environments. Eventually, the environmental entities that emerged 

are not in accordance with human comfort because of the misconception and the gap 
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that happened between the surface structure and the deep structure. Entities in this case 

fell in the problem of demonstrating the false affordances that are inappropriate to the 

cultural meaning and symbolism of the society. 

In relation to vernacular architecture, architecture is not responsible for producing mere 

forms or buildings; it is more than this, architecture is responsible for producing 

environments. In this situation, it means that architecture should be concerned with the 

holistic approach of the environmental entities, by virtue of their relations to human 

actions which are changeable, according to the new expected requirements and needs 

that result from continuous interaction. 

Hence, environmental entities could be seen as systems for transformation. The 

change that comes from inside the structure will enhance the entity by increasing its 

complexity and let it respond to other additional needs. 

The study has emphasised the man -environment interaction and the influence of this 

interaction on building environmental entities, which play a part in a process of 

development and transformation. Consequently, after presenting a general perspective 

on the man -environment interaction, the research advanced a statement as follows: 

The environment consists of entities that offer affordances. These entities are 

responsible for fulfilling people's needs. Architecture and urbanism act as an 

embodiment for cognitive meanings and symbolism which are embedded in 

environmental entities and they are in dynamic change within a hierarchical 

order, in other words, they are systems for transformation. Accordingly, one 

can relate architectural theory to structuralism. 

The research starts with a literature review of the studies and ideas as a theoretical 

background, which support, and as complementary ideas, forward the core method of 

structuralism. 

This literature review begins by explaining some aspects of man -environment 

relationships and a historical revision of some of the main ideas that guided the theory 

of architecture for the last two centuries. Affordances theory is one of the essential 

concepts that the research mentioned in the enhancement of structuralism. 
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The research considered structuralism as the main fundamental holistic method through 

which the author built his analyses and interpretation of the empirical work. 

Before implementing the concepts of structuralism in the empirical work, it is 

extremely useful and practical to build a methodology in order to put the interpretation 

of the empirical work into a defined systematic approach. 

Part Two of the thesis is the empirical work which enlightens the concepts that the 

research aims to fulfil, by five examples selected from the case study area, in 

accordance with the theoretical concepts that the methodology refers to. 

First of all, the conclusion will explain, briefly, the six chapters of the research and the 

related subjects: 

Chapter One: 

The interaction between man and the environment is expressed and demonstrated 

through environmental patterns or entities. These entities are created as a manifestation 

for fulfilling human requirements and needs. These needs are ranged to express every 

detail in human life. Accordingly, these entities should be holistic. Human needs are 

related to each other as a sequential fulfilment, hence these entities are holistic and 

related to each other; they are ordered within an environmental hierarchy and they are 

of different scales and levels. As a result, the environment consists of entities or 

structures and substructures. These structures are holistic, and not arbitrary, but orderly, 

related within a hierarchical system. 

Human needs and the daily requirements in life are contemporary and global, so that 

these entities should have the ability for change and renewal, in other words, 

environmental entities should be holistic, ordered, hierarchical, systemic and dynamic 

under a process of transformation. These entities are influenced by the cultural attitudes 

of the society, and the constraints of nature. Therefore, environmental entities express 

the cultural entities in time and space. 

A clear understanding of the environment will enable man to achieve his actions. The 

definitions of the environment differ but all are related to human attitudes and 

tendencies. The majority of these definitions are related to adaptation to the 
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environment. Adaptation depends mainly on what the environment affords to humans 

and other organisms. These environmental properties are expressed by affordances that 

are given by the environment. 

Chapter Two: 

This chapter demonstrates initially the definitions of a theory, types of theories; 

scientific, psychological and architectural theories. The chapter, in terms of 

psychological theories, provides in more detail the idea of affordances as the 

description of the relationship between man and the environment through ecological 

perception. 

From the point of view of the organism, environmental perception is the holistic way to 

observe and perceive affordances comprehensively and as real. Affordances are the 

only way of observing environmental properties and building an appropriate schema. 

On the other hand, this relation of building knowledge and the schema about 

affordances are related to effectivities as the ability to deal with these affordances. 

Affordances and effectivities are a relation between 

feature- placing. Effectivities are not only actual or physical, as a reflection of the actual 

affordances of objects (as Gibson's theory), but they are more about including the 

perceived affordances which are related to associations and memories. Eventually, 

perceived affordances are related to the mental aspects which sometimes ascend as 

abstracts that are held in the mind. Affordances will lead to creating a spatial 

recognition and senses response for the sake of building a schema. This schema plays 

as a motivation for needs. Thus, affordances are significant in the whole process of 

interaction because each individual can build his own schema that motivates his needs 

and then his actions into environmental entities. Affordances are the possibility of an 

action in the environment. 

The action controls and drives the process of development and transformation. 

Affordances are nested, in other terms; they are grouped into structure and 

substructures. As a result, actions are also grouped, as one action leads to the other 

within a hierarchical system of actions. Affordances are dynamic, according to the 
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changing of feature -placing and continuous situations. Affordances are holistic, because 

they are reflections of environmental properties in relation to the effectivities of the 

organism. Therefore, affordances have the same characteristics of environmental 

entities. As aforementioned, building schema is not just the reflection of the physical 

properties but also of logico- mathematical knowledge. 

Affordances of environmental entities lead to building a schema; hence the apparent 

affordances should be real responses to the abstracts that are expressed by these 

entities. This means that there is a strong relation between the physical properties and 

the logico- mathematical aspects of the schema in order to perceive affordances. In other 

words, there is a surface structure (apparent) and deep structure related to abstractions 

(hidden). 

Environmental entities should have the genuine expression of their apparent perceptible 

and actual affordances, in order to reach the aim of the design to be understood by the 

individuals for the sake of usability. 

Indigenous architecture found the appropriate relationship between culture and nature 

through having genuine responses to people's needs within the complexity of life and 

under the constraints of the environment. 

Vernacular knowledge, accumulated over years, enriches the environmental entities by 

the process of transformation. The designs, types, or artefacts are of an authentic 

correlation between the hidden dimensions and aspects of concepts, beliefs, and logico- 

mathematical knowledge on the one hand and on the other, with their physical 

properties, however, it is an objective- subjective dichotomy. 

So the way to build a schema about environmental entities is through affordances which 

have the characteristic of being holistic, nested, and dynamic. These entities are 

systems for transformation. 

The chapter demonstrates the theories of architecture, the different ideas, attitudes and 

movements, and then the significant notions that are distilled from the theories of 

architecture. The chapter sheds light on structuralist thinking in architecture and urban 
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planning in terms of seeing structuralism as a method for understanding the 

environment. 

Chapter Three: 

Structuralism is not a philosophy; it is a method of better understanding to analyse 

environmental entities. 

Structuralism as a method seeks to find the interrelation between the elements of the 

structure. However, the study tried to shed light on structuralism as a method which has 

many properties and aspects, that is its relation to the society and attributes of cultural 

identification that are related to the social structure of its three components, namely, 

institutional structure, relational structure, and embodiment structure because of its 

significance to people and their lives. 

Structuralism will open the door to understanding the nature of architecture. It means 

understanding the interpretation of architectural phenomena as an entity of the 

combination and manifestation of physical properties and abstracts; the relationship 

between and deep structure. Understanding the architectural 

phenomena depends on building the schema, which relies on the combination of the 

physical experience of environmental entities and logico- mathematical knowledge, 

which emerged from abstractions. 

In Chapter three the main findings about structuralism are: 

1. 

2. 

3. 

4. 

5. 

Structuralism is a method that seeks to discover the interrelation between the 

surface structure and deep structure. 

Every entity consists of elements and the relationships between these elements. 

They are a process of integration and reciprocity for the sake of integration and 

equilibrium as a structure is under a process of construction. 

Structure as the main material of structuralism is expressed through physical 

properties and logico- mathematical knowledge. Hence, structure is a whole. 

Structures are embodiments of cultural meaning and symbolism. 

Structures have structuralist properties: wholeness, through which structure is a 

whole and a whole is more than the aggregate of its elements. It is more related 
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to another two properties of self -regulation and homeostasis, by which 

structure can control its equilibrium under a process of transformation and 

within its boundary. Every structure is controlled by laws of composition that 

provide order and hierarchy. 

Self -regulation seeks processes within the boundary of the structure and there 

are no processes which happen beyond this boundary. Homeostasis is the ability 

to maintain equilibrium and resist change. 

6. The relationship between the surface structure and deep structure could be 

emphasised as the relationship between form and content. In structuralism, these 

two components are the same and structure is a form and content, at the saine 

time, it is an inseparable entity. The new understanding of new physics will 

enable the researcher to see the invariance that gives the structure the 

wholeness characteristics. 

7. Structure has invariance which keeps the substantial properties of the structure's 

identity; in most examples, invariance is related to abstractions and aspects of 

the whole and laws of composition that influence the relationships between the 

elements. The other elements may be changed without affecting the entire whole. 

In architecture, environmental entities have meanings and symbolism as 

invariance, although the changes happen on the surface structure and the slow 

changes on deep structure. In society, social structure has the norms that control 

the systems. These norms are related to the cultural values of the society, the 

embodiment structure (as skills and other environmental potentials) could be 

implemented to serve the structure in its new appearance. 

8. Structures are related to people, their activities, and then their actions. Activities 

are related to the invariance by the process of assimilation and by 

accommodation, structure will fit cognition to the environment, under the 

process of transformation. Action is a response to affordances and as operations 

of activities. 

9. These activities are controlled by individuals in reference to their social 

structure. Social structure is considered at different types of levels; first, 

Durkheim viewed it as a base for collective relationships (systems) and 

superstructure as collective representation (norms); second, it is a systems and 

subsystems model of Parsons for the workability of action systems; third, it is 

the model of fields and spaces that depends on Bourdieu's concept of field of 
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activity. In addition, the study made use of all these ideas, according to the type 

of structure. 

10. Structures are of four types; mathematical and logical, physical and biological, 

linguistically, and sociological. 

11. Mathematical structure is considered as an essential type, in terms of describing 

structure from the point of view of its elements as integers gathered in sets or 

groups. Mathematical operations follow an ordered hierarchy. A logical 

mechanism emerges from this order. The concept is taken into abstraction, as 

an expression mainly of the underlying forces. 

12. Architecture and urban planning are a demonstration of the social structure of 

the society and the embodiment of cultural meaning and symbolism of the 

society. 

Structuralism and theoretical aspects and properties are the literature background 

for the interpretation and analysis of the empirical work. 

In order to explain structuralism and its theoretical aspects with all its properties 

and definitions of structures, its levels, and types, the author tried to choose a case 

study area as a real field to examine the theoretical review. 

The holistic nature of notions in structuralism includes the specific identification of 

each of its properties. The certain aims of the research are related in general to the 

mutual interaction of man and the environment and in a specific aspect, to 

examining environmental entities as systems for transformation. Entities are a 

representation of cultural phenomena, in relation to the process of knowledge 

development of building the schema and emphasising abstractions. Hence the 

relation between the literature review and the empirical work should have an 

overarching methodology that arranges the different notions in affordances and 

structuralism in a systematic approach. This approach enables the study to find the 

easiest and most suitable way to analyse examples of the case study area, and on the 

other hand, it achieves the aims of the empirical work and the confirmation of the 

theoretical approach as well. 
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Chapter Four: 

This chapter is a demonstration of a methodology for the whole research and 

specifically, as a tool for interpretation. Adopting a methodology depends on a 

thorough theoretical background and the richness of the available information and 

data that are collected from the particular area of study. 

This methodology is the link that bridges the theory into reality. Testing entities as 

systems for transformation should take place according to social structure and 

environmental constraints, in other words, in accordance with culture and nature 

within the process of knowledge development and building a schema. 

Structuralism has concerned many researchers and thinkers from different 

disciplines. Their contributions emerged from a general agreement of the main 

issues in the ideas and concepts, although with differences in particular orientations 

of their viewpoints. 

In the architectural and urbanism field, many of these topics could be implemented 

because of the wide range of environmental entities that are included and in 

different sizes and scales. 

The study found Piaget's topic of knowledge and cognitive development is more 

appropriate in analysing the case study examples because it can meet the aims of 

the research by its systematic approach. 

The main methodology of the whole research is in two parts: 

a. Deductive: a theoretical demonstration of the ideas that focus on the holistic 

approach of environmental entities, and a systematic way of how to analyse the 

case study examples. 

b. Inductive: adoption of an empirical work by using a case study area of Salt city 

in Jordan as a real field of information and application. This part of the 

methodology tried to collect and elicit people's opinions and preferences 

through an open -ended questionnaire. 
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The holistic structuralism of Piaget's theory of knowledge development focuses on: 

knowledge has a biological function; knowledge is operative and transformational; 

knowledge has cognitive structures; knowledge develops by assimilation and 

accommodation; knowledge ascends to a higher level of development by reflective 

abstraction which is related to actions and co- ordination of these actions. 

The main three components of Piaget's theory, in addition to the fourth complementary 

component are: 

1. Functional component. 

2. Structural component. 

3. Stage components. 

4. Structures and substructures' relationships. 

The main points in these components are: 

Functional component: 

a. Intelligence is an adaptation, as Piaget said. 

b. Adaptation is the more specific activity of assimilation and accommodation. 

Intelligence is the relation of equilibrium between these activities. 

c. Adaptation and organisation always present functions or activities of the 

system. 

d. The process of equilibration is the first priority in the development of cognitive 

functions. 

e. Cognitive structures are developed through the activities of assimilation and 

accommodation. 

Structural component: the totality of structure by using the concepts of schema, 

operations and their organisation into logico- mathematical groupings and group. 

Stage component: consists of ordering the general forms or structures. 

Structures and substructures' relationships: the hierarchical relationship between these 

structures diachronically and synchronically. 
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The other part of the methodology, using Ujam's method as a holistic tool, helps to 

shed light on the classification of the categories and dimensions in the respondents' 

answers. The method classified the categories in to three types: activities, aspects and 

objects. These categories meet the main components of Piaget's theory. 

The inductive part in the methodology consists of the questionnaire which is devised 

from twenty -six questions. The questionnaire has two parts, the first for the quantitative 

approach of personal, numeric data, whilst the second part depends mainly on a 

qualitative approach of open -ended questions. These questions are classified according 

to the environmental levels of city, neighbourhood, street, and a building. The final 

request is to draw a sketch to recall the city by showing people's preferences of places, 

streets, buildings, features and names. 

The sample size is thirty -nine respondents. The results of the analyses of this 

questionnaire are demonstrated in the form of tables, maps, and charts. 

The research uses part of the data and information to analyse the examples of the case 

study, at the same time, the remaining data helps the author to have a broad perspective 

about all the data that correlated with each other. 

Chapter Five: 

This chapter is a case study analysis that sheds light on five examples of different 

entities at different scales, in order to explain the key concepts that meet the main aims 

of the research. The examples focus on the fundamentals of the theory of knowledge 

development. All the cases are interpreted through a holistic point of view. The second 

point is the definition of structure's form and content. The understanding is that the 

form in a specific structure is content to a higher form and it is a form for a lower 

content, in addition to the importance of affordances in this analysis. 

From the point of view of the holistic characteristics of structuralism, the five examples 

focus on: 

1. Wholeness: the main understanding of the structuralist approach in architecture 

by using the aspects of affordances and the main properties of structuralism. 

2. Mathematical group: with all of its possibilities. 
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3. Activity as a driving force for any entity. 

4. Reflective abstraction. 

5. The formalisation of reflective abstraction in relation to action. 

Chapter Six: 

This chapter shows the emergence of the holistic approach. This approach is the 

combination of the significant notions of the theories of architecture and structuralism. 

It is the product of deductive and inductive approaches that the study followed. This 

approach links the contributions of the architectural theory and the main aspects of 

structuralism: wholeness, transformation, and self -regulation, in addition to the other 

notions and aspects of abstraction, deep structure and surface structure. 

Chapter Seven: 

This chapter is the final conclusion that presents a summary of all the study, its chapters, 

and testing of the statement, the importance of architecture as an embodiment of the 

culture. At the end of the research in building the holistic approach, the conclusion 

presents a rephrasing of the initial statement in its new form. 

7.2 Main findings from the case study examples (testing the 

statement): 

The case study chapter has the answers for the presuppositions that are mentioned in 

the statement, which is mainly concentrated on environmental entities, are systems 

for transformation. These entities, that are mentioned and tested in the case study 

examples, cover all the environmental spatial levels of city, neighbourhood, street, and 

building. 

1. The first example of an entity of Assalalem district shows the property of 

the perfect whole of the structure. Through the interpretation, the power of the 

whole structure emerges from the totality of its constituent elements (categories 

and dimensions) in relation to each other, in other words, the totality of social 

structure and the physical phenomena. The intellectual function and building of 

a schema originate from the social relationship. 
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The variety of the constitutional elements gives the perfect whole characteristics 

of an organism which has a self -regulation within its boundary and has the 

power of homeostasis and homeorhesis. The structure of these characteristics 

tends implicitly to adopt a process of transformation, by virtue of enrichment 

and complexity. In Assalalem district, activities tend to differ in functions, to see 

an increase in these functions and to become more sophisticated like the 

specialisation in educational and health services. This means that the structure 

becomes complex and enriched for the same invariance that labels the activities 

and within the same boundary. The process of transformation would be 

described as innate in structure, it means this property emerges from inside. 

Mathematically, this entity is divided into many groups involving units as 

integers which could be buildings as objective divisions, or social institutions as 

subjective divisions. In most of the cases, both the spatial structure conforms to 

the social structure because of the good identification of the boundaries that 

depend mainly on the relation of public -private threshold. This conformation is 

the strong representation of deep structure by surface structure. This 

compatibility between surface structure and deep structure ecologically affords 

to the observers true apparent affordances, either perceptible or actual for the 

purpose of usability. 

Environmental entities consist of each other forming the totality of the whole 

structure. The dynamism of this organism assumes that dealing with one 

structure comes from sequential actions in form and content, in other words, 

these entities are nested. The preference of Assalalem district by the people and 

the growth of its activities means that the process of transformation is ascending 

diachronically and synchronically. 

2. The entity of Alhammam Street is another example which the study 

experienced from the point of view of mathematical structure that is 

concentrated, in this case, on the idea of a mathematical group and fields. 

Achieving a perfect whole as a mathematical structure should be under the 

influence of purposeful interrelations between the integers of the group, the 

same as for the formula that controls the relationships inside the group. The 

sequence of actions within the formula should happen sequentially because of 

the differentiations in the size of the groups in the case of a nested structure, or 

in lattice resolutions, when some groups are similar and seeking to form a 
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higher sophisticated group. Mathematical structure never accepts an ill- formed 

structure because of the formality of the structure within decisive constraints. 

The logical process of the mathematical structure makes it an abstraction to be 

implemented as a model in many cases, in order to shed light on the real 

emphases of the constituents of the structure under study and the co- ordination 

of actions and processes which may happen. In this example, the study shows 

the application of Bourdieu's definition of field and space in which structure is 

influenced by different fields of activity that overlap each other and affect the 

particular group. 

This mixture, of the mathematical group as an abstract and the fields of 

Bourdieu conveys the problem from theory to practice. The type of commercial 

activity of this entity tends to be local in production and speciality, by the 

support of the social structure. This situation points to the fact that this wealth 

entity demonstrates the best example as a system for transformation. This entity 

was tested by the applications of the four possibilities of combinations and 

reciprocities of the system of the group (conjunction, disjunction, implication, 

and incompatibility). 

In a structure like the Alhammam Street entity, fields and systems are alike in 

the organism; the multi- organic systems or supraorganic systems which then 

form a continuum. The co- ordination of the actions in this structure tends to 

achieve unity, order, and placing in a one -to -one correspondence. Eventually, 

this continuum is the whole of dynamic transformation in equilibrium. 

3. The third example of the case study area is about the influence of activity 

as the dominant factor that drives all the other forces and enhances the 

validity of the structure. The example now is the Toukan House which has 

been transformed to a museum for heritage and antiquities. The main activity is 

determined by the function of the museum. The analyses give the explanation of 

building the structure by the accumulation and enhancement of the different 

categories and dimensions in this building, according to the transformation 

process for the main function of the structure. According to self -regulation by its 

three factors of repetition, regulation and operation, the process of 

transformation will happen continuously by following a repetitive operation, 

under the regulation of the laws of composition; the interpretation shows the 

building of the structures through this process. The activity of the museum 
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becomes the whole form that consists of the content as an inferior structure and 

substructures. At the same time, this museum is the content for a higher form of 

societal purpose or co- ordination related to the social structure, in the case of 

institutional structure or relational structure. 

This entity shows the ability of the structure to be built as a result of 

associativity as one principle of self -regulation. The analysis demonstrates the 

outcome result of the activity at the end of this process of construction and 

transformation. 

The entity gives an example of the balanced relationship between the 

transformation and conservation of the categories and dimensions that create 

this structure. In architecture and urban planning, the rehabilitation of a building 

as a physical phenomenon should be analysed by the relation of the deep 

structure and surface structure, taking into account the determination of 

preserving some factors as invariant while the others could be changed for the 

sake of developing the whole structure and allow the process of transformation 

to be continued within the boundary of the structure. 

The most important process is the co- ordination between all the categories and 

actions in order to reintegrate content with form. The example shows the 

completion of the structure by its substructures that are represented through the 

features that are included within the whole structure. The analysis presents 

different types of features that are preferred by the respondents in the area 

through their deep structure and surface structures. 

4. The other notion that is distilled from the interpretation of the data that 

was collected from the respondents' answers is the idea of reflective 

abstraction. Building a schema for a specific cognitive structure depends on 

adaptation as a process of assimilation and accommodation in the environment. 

This process will enhance the experience of the organism due to new 

information in dealing with objects in the environment. The quantum changes 

will bring out the reconstruction of the schema. The concept of reflective 

abstraction is initially formed by familiarity with many contexts, then the co- 

ordination of various experiences on the basis of similarities and one's priorities. 

Therefore, the reification of the abstracts becomes a material thing or a mental 

object that embodies the perceived similarity. Abstraction is the end -product of 

abstracting. Through the analysis of the respondents' answers, example four 
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sheds light on the three stages of abstraction: empirical, pseudo -empirical, and 

reflective abstraction. In this process, the research shows the influence of the 

deep structure in relation to the surface structure through the answers about the 

most important things or features in the old city, the disliked qualities, elements 

or buildings in the old city, and the most important habits and customs in the 

city. These answers give the different stages of abstraction, in addition to 

answers for formalisation. 

Reflective abstraction is the process that results from the reconstruction of the 

developmental stages of the concept formation that happens by the increasing of 

structural complexity, in other words, reflective abstraction is the product of the 

process of transformation. Reflective abstraction leads to the accomplishment of 

the logico- mathematical knowledge. Reflective abstraction is the operation of 

the operations. The process of the interpretation and analysis of the answers for 

reflective abstraction and formalisation demonstrates the interiorisation that 

happens in constructing one process from the co- ordination of two or more 

processes. Reflective abstraction emerges also from the encapsulation as a 

dynamic process converts into a static object as a thematic object of thought or 

assimilation. This happens to get a stronger structure. Reflective abstraction 

tends to apply the schema to a wider range of phenomena by the characteristic 

of generalisation. 

The case study shows the construction of the reflective abstraction by 

eliminating ill- formed structures as one of the results of the process of 

transformation in building cognitive structures. 

Reflective abstraction is the property that is considered as the higher quality of 

building cognitive knowledge through logico- mathematical knowledge, and it is 

a state within the process of equilibrium that constructs mental objects, as it is 

the co- ordination of the operations. Society can rely on the aspects of reflective 

abstraction in the next process of formalisation of the abstracts into tangible 

phenomena, in other words, into surface structure. 

5. This example is the case of formalisation as the final product that results 

from reflective abstraction, in addition to the power of action. In this 

example, the author uses the answers of the important positive development that 

happened in the city and the changes that one would like to happen in the city in 

the future. The research found that the activities behind the formation of the 
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categories related to the old city of the authentic and indigenous architecture 

and local style, while the new activities are related to the needs' fulfilment that 

emerged from modern life. 

The research shows, in this example, the assimilation of new objects into the old 

schema. This means that researchers could make their confirmation about the 

results of the responses and how much these results can match the social 

structure, and is there any requirement to accommodate a new schema. At the 

same time, one can check the validity of some structures that are very common 

in the society, but they need to accommodate a new schema in order to be 

reconstructed by resolving their problems. 

From the answers to the question about the things that people prefer in the 

modern city and another question about the qualities, elements, or buildings 

disliked in the modern city, the author elicits the influence of the objective 

normative patterns that regenerate the institutional structure of the society. 

Actions are related to norms in forming the systems. Social structure is 

controlled by the social order. Social order is affected by human activities which 

seek habitualisation. Habitualisation, under repetition, becomes cast into a 

pattern or entity which later becomes institutionalised under social control. 

Actions within the process of transformation, and by virtue of the laws of 

compositions, eliminate the ill structures that are given in the answers to 

disliked things. 

This example gives instances of the transformational abstracts into a generic 

type which is deeply embedded into the knowledge system of the cognitive 

structure of people's minds. So there is a sequence of transformational processes 

which starts from the objects and processes, or processes to transform into 

objects as schema. 

After the completion of the points that are concluded from the cases that are discussed 

in the case study examples, the study points out the main subjects that are considered as 

significant outcomes from the research. 
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7.3 Architecture is the embodiment of the culture: 

The research sheds light on architecture and urban planning through emphasising 

environmental entities that are analysed and interpreted in the case study examples. 

These phenomena are as a result of the interaction of man with the environment. 

Transformation from the physical abstracts to logico- mathematical abstracts, in relation 

to the cultural values of social structure by its institutional and relational structures, is 

expressed by the purposefulness and validity of the structure. The validity of the 

structure is controlled by being a meaningful structure which depends on the structure 

and its function. Structure, as the research explains, is of structuralist properties, it is a 

system of transformation in which form consists of content and is included as content to 

another form, so structure is an inseparable entity. Meaningful structure means it is 

under the influence of a process of transformation. Meanings are ascending to a system 

of symbols. The internal relationships between meanings' components will create a 

coherence of culture. These relationships depend on logic, rationality, and stylistic 

resemblance. Understanding architecture through the process of reflective abstraction 

and logico- mathematical knowledge by the co- ordination of actions, in terms of 

mathematical analysis, will connect architectural aspects to abstracts and rationality in 

expressing the cultural values of the social structure of the society. This co- ordination is 

the higher operation towards equilibration and forming mental objects and schema. It is 

the result of the relation of the relationships. Architecture then becomes the 

embodiment of the meaning and symbolism of the society. 

According to this premise, the statement can be rephrased as follows: 

The environment is a whole structure which consists of orderly, hierarchical and 

self -regulated entities connected by subjective relationships that aim to achieve 

equilibrium between conservation (maintaining invariance) and transformation. 

The phenotype or surface structure (as architecture) is the embodiment of the 

genotype or the deep structure of these entities, through the action on these entities 

by the reflective abstraction. 

According to this rephrase, the holistic theory in architecture is the theory of 

understanding the environmental entities by focusing on the importance of abstractions 
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in people's minds. This abstraction will lead to understanding the specific mechanism 

that connects the surface structure with the deep structure of the phenomena. 

7.4 Further researches: 

This research has opened the gate to thinking about many of the ideas and concepts that 

have come to the author's attention during the process of pursuing this study. These 

ideas emerged because of the necessity of determining the research attitudes that the 

author has taken at the different stages of his education, on the one hand, and on the 

other, his intention to develop his professional career as an architect and urban planner. 

Structuralism, with its relations to many disciplines, makes one curious to know the 

relationships that combine all these disciplines together in a frame of unity as a 

reflection of the unity of the cosmology and divine. 

The author intends to make further researches related to: 

1. Elaborating the research in mathematics and reflective abstraction for the 

purpose of more justification of systematic analysis. This point will achieve the 

second point: 

2. Wholeness is the aim of structuralism that achieves equilibration through 

shedding light on the essence of the relationship and co- ordination of actions. 

This point will lead to test: 

3. Typology in environmental entities in relation to invariance and change. This 

point, according to repetition and transformation, will enlighten: 

4. The cultural identity as an aim of the social structure through the 

environmental entities. 

5. The relationship between the notions of structuralism and Maslow's 

hierarchy of needs. 

6. Affordances in architecture by shedding light on more environmental 

applications. 

The research tries to demonstrate structuralism as an analytical method, as an holistic 

tool, and the characteristics of a structure's properties. The research represents the 

relation of the deep structure and surface structure by shedding light on the process of 

reflective abstraction and its application in architecture, besides, its formalisation 
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products as environmental entities. Research shows the way of following a process of 

transformation by virtue of cognitive development in building a schema. This research, 

by using structuralism as a method of interpretation, provides strong evidence that 

environmental entities are systems for transformation and architecture is the 

embodiment of the cultural values that are expressed through meaningful structures and 

symbolism. 
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SURVEY QUESTIONNAIRE 

Aim: 

Appendix A: Survey Questionnaire 

The following questionnaire is a part of a study on Salt City that is concerned with 

investigating of people's perception of their environment. Active contributions will orient 

the research positively. For this I would appreciate if you would fill out this questionnaire as 

completely as possible. 

THANK YOU FOR YOUR CO- OPERATION 

Contents: (2) parts, and (28) questions with sub -questions. 

PART ONE: RESPONDENT'S INFORMATION: 

Name (no obligation) Code No 

Date of interview 

Sex: Male Female c 
Age: Under 20 yr. O 21 -30 yr. 

41 -65 yr. O Over 65 yr. 

Education: University 

None O 
Type of work: Student 

House wife 

Length of stay: Below 1 year 

11 -20 years 

Transportation modes: Public bus 

Walking 

Secondary 

Other 

Gov. staff 

Retired O 
1 -5 years 

Over 20 years O 

31-40 yr. O 

Primary O 
(specify) 

Self employment O 

Taxi 

Other 
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Private car O 
(specify) 
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PART TWO: RESPONDENT'S PERCEPTIONS: 

A- Information about the city: 

Q1: Mention the three most important districts in your city. Give two reasons, for each. 

a) 1. 

7 

b) 1. 

7 

c) 1. 

2. 

Q2: Mention the three most important areas in your city. Give two reasons, for each. 

a) 1. 

2. 

b) 1. 

2. 

c) 1. 

2. 

Q3: Mention the three most important buildings in your city. Give two reasons for each. 

a) 1. 

2. 

b) 1. 

2. 

c) 1. 

2. 

Q4: Mention the three most important features in your city. Give two reasons for each. 

a) 1. 

7 

b) 1. 

2. 

c) 1. 

7 
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Q5: Mention the three most important things or features that give the old city its distinctive 

character and why you think it is essential to preserve them. Give two reasons for each. 

a) 1 

b) 1 

2. 

c) 1. 

2. 

Q6: Mention the three most important qualities, elements or buildings you dislike in the old 

city. Give two reasons for each. 

a) 1 

2 

b) 1 

2 

c) 1 

2 

Q7: Mention the three most important habits people are used to in your city that gave it its 

distinctive character. Give two reasons for each. 

a) 1. 

2. 

b) 1. 

2. 

c) 1. 

2. 

Q8: Mention the two most important positive developments that have happened in your city. 

Give two reasons for each. 

a) 1. 

2. 

1. b) 

2. 
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Q9: Mention two changes you would like to happen in your city. Give two reasons for each. 

a) 

b) 

1. 

1. 

2. 

Q10: Mention the three things you prefer the most in the modern city. Give two reasons for 

each. 

a) 1. 

2. 

b) 1. 

2. 

c) 1. 

2. 

Q11: Mention the three most important qualities, elements or buildings you dislike in the 

modern city. Give two reasons for each. 

a) 1. 

2. 

b) 1. 

2. 

c) 1. 

2. 

Q12: Mention the most appropriate places for these functions (land uses) in the city. Give 

one reason for each. 

Administrative, Governmental 

Commercial 

Cultural / educational 

Recreational / Tourist / Historical 

Others 
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Q13: Would you like to say anything about your city? 

B: Information about the neighbourhood: - 

Q14: Mention three important things you like in your neighbourhood. Give two reasons for 

each. 

a) 

b) 

c) 

Q15: Mention three important ideas you think will develop your neighbourhood. Give two 

reasons for each. 

a) 1. 

b) 1 

2 

c) 1 

2 

C. Information about the dwelling unit. 

Q16: Mention three important changes that have happened during your time living here. 

Give one reason for each. 

a) Activities changes 

b) Space changes 

c) Adding spaces 

d) Opening changes 1. 

e) Overall changes (demolition the old building) 1. 

f) Others (specify) 1. 
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Q17: Mention the three preferable things or elements you would like to have in your house. 

Give one reason for each. 

a) 1. 

2. 

b) 1. 

2. 

c) 1. 

2. 

Q18: Mention which type of house you would prefer to live in. Give one reason for each. 

a) 

b) 

c) 

1. 

1. 

1. 

Q19: Mention three building materials you would prefer to use to build your house. Give 

one reason for each. 

a) 

b) 

c) 

1. 

1. 

1. 

Q20: Mention three elements, you would prefer to use in your house. Give one reason for each. 

a) 1. 

b) 1. 

c) 1. 

Q21: Would you like to say anything about your house? 

Q22: I will appreciate if you would draw a sketch or a simple map of your city. Please 

indicate the important places and features. The scale is not important. You can use symbols 

or notes. 
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The remaining part of the questionnaire which was not used in this 

research: 

Q12: Mention the most appropriate places for these functions (land uses) in 
the city. Give one reason for each. 

Administrative, Governmental 
Commercial 
Cultural / educational 
Recreational / Tourist / Historical 
Others 

Function Places Freq. Reason Freq. Total 
1 Administrative/ 

Governmental 
Outside 
city 

20 Prevent crowds 10 

31 

No traffic problems 9 

Outside & 
inside city 

12 Uses less transport 4 

Prevent crowds 8 

2 Commercial Inside city 27 Short distance 12 

31 

Easy for shopping 10 

Outside & 
inside city 

11 Prevent crowds 5 

Easy for shopping 4 

3 Cultural/ 
Educational 

Inside city 24 Transportation centre 17 

3 8 

People gathering 6 

Outside & 
inside city 

15 Near houses 9 

Pay importance to the 
surroundings 

3 

Prevent crowds 3 

4 Recreational / 
Tourist/ 
Historical 

Inside city 16 Transportation centre 5 

36 

People gathering 9 

Outside & 
inside city 

23 Near houses 18 

Uses less transport 4 

5 Others Outside 
city 

13 Pay importance to the 
surroundings 

3 

29 

Near green areas 7 

Prevent crowds 3 

Outside 
&inside 
city 

19 Recreational area 11 

No traffic problems 5 

Total 165 
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Q13: Would you like to say anything about your city? 

The recommendations of thirty -five respondents can be 
summarised as below: Total 

Hilly city, rural, natural landscape, greenery, beautiful climate, and 
recreational areas. 18 

2 Historical city 16 

3 
Social relationships, harmony and unity, authenticity, clannish 
relations. 12 

4 
Local architectural (Islamic and regional) style with yellow coloured 
buildings, urban compactness and narrow streets. 

10 

5 Mores, customs, norms, cultural traditions. 8 

6 Beautiful city. 7 

7 Traditional style of living, simplicity, generosity and hospitality. 6 

8 
Need to provide services, solve traffic problems, more playgrounds, 
and preserve traditional facades. 

Q14: Mention three important things you like in your neighbourhood. Give 
two reasons for each. 

Things you like in your 
neighbourhood 

Freq. Reasons Freq. Total 

1 Calmness 
9 

Relaxation 9 

18 Comfortable living 9 

2 Social services 
6 

Near services 5 

10 Comfort living 5 

3 Good neighbours 
6 

Enhance social interaction 6 

12 Social identity 6 

4 Green areas 
5 

Beautification 5 

8 Fresh air 3 

5 Good social relations 
5 

Enhance social interaction 5 

9 Social identity 4 

6 Hilly 
4 

Beautification 4 

8 Fabric identity 4 

7 Near city centre 
4 

Enhance social interaction 4 

8 Near services 4 

8 Traditional style 4 Beautification 3 3 

Total 76 
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Q15: Mention three important ideas you think will develop your neighbourhood. 
Give two reasons for each. 

Developing ideas Freq. Reasons Freq. Total 
1 More greenery and 

recreational area 
21 Recreation and tourism 20 

41 Aesthetical purpose 21 
2 Infrastructure 15 Lack of services 15 

30 

Safety 4 

For employment 4 

Environmental cleanliness 7 

3 More playgrounds 14 Calmness 4 

27 

Recreation and tourism 9 

Lack of services 10 

Provide social services 4 
4 More car parking area 14 Safety 14 

28 Traffic control 14 

5 Preserve social relations 13 Enhance co- operation 10 

26 
Cultural memory 11 

Sense of belonging 5 

6 Preservation of old 
buildings 

12 Aesthetical purposes 8 

23 

Sense of belonging 8 

Recreation and tourism 4 
Cultural memory 3 

7 More care for road network 
and traffic control 

6 Traffic control 5 

11 Safety 6 

Total 186 

Q16: Mention three important changes that have happened during your time 
living here. Give one reason for each. 

a) Activities changes 1. 

b) Space changes 1. 

c) Adding spaces 1. . 

d) Opening changes 1. 

e) Overall changes (demolition the old building) 1. . 

f) Others (specify) 1. 

Changes that have 
Happened 

Freq. Reasons Freq. Total 

1 Changed facilities 24 Change of style 15 

24 Interior decoration 9 

2 Changed space 21 Family became larger 10 

20 
Changing design 6 

Privacy 4 

3 Added space 20 Family became larger 12 

15 Privacy 3 

4 Changed openings 16 For beautification 7 

14 Privacy 7 

Total 73 
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Q17: Mention the three preferable things or elements you would like to have in 
your house. Give one reason for each. 

Preferable things or 
elements Freq. Reasons Freq. Total 

1 Green garden 14 Safety 4 

13 

Recreation & tourism 5 

Social celebrations 4 

2 Wide windows 13 Good ventilation 5 

9 Architectural style 4 

3 Large living room 13 Big family 5 

9 Social needs 4 

4 Car parking 12 Safety 10 10 

5 Front terrace 11 Summer facilities 4 

7 Architectural style 3 

6 Additional room 11 Functional area 2 2 

7 Separate reception room 9 Social needs 4 

7 Social celebrations 3 

8 Red roof tiles (Germeed) 7 Architectural style 3 3 

Total 71 

Q18: Mention which type of house you would prefer to live in. Give one reason 
for each 

Preferable house type Freq. Reasons Freq. Total 

1 Villa type 13 Modern 4 

10 Comfort living 6 

2 Traditional style 10 Socially accepted 3 

6 Climatically suitable 3 

3 Flat 8 Enhance social relations 4 4 

4 Farm house 8 Healthy 4 4 

Total 24 
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Q19: Mention three building materials you would prefer to use to build your 
house. Give one reason for each. 

Preferable building 
materials Freq. Reasons Freq. Total 

1 Concrete 23 Durable 7 

2 

Strong 9 

Modern 7 

2 Yellow stone 18 Beautiful 3 

18 

Durable 4 

Traditional 8 

Natural effects 3 

3 Marble 18 Durable 5 

1 6 

Self maintenance 7 

Strong 4 

4 Timber 17 Natural effects 6 

16 

Thermal insulator 5 

Traditional 5 

5 Aluminium 15 Easy to clean 5 

3 

Light weight 5 

Modern 3 

6 White stone 15 Durable 2 

Self maintenance 5 

Natural effects 3 

7 Gypsum 11 Beautiful 3 

11 

Modern 4 

Light weight 4 

Total 107 

357 



Appendix B 

Q20: Mention three elements, you would prefer to use in your house. Give one 
reason for each. 

Preferable elements Freq. Reasons Freq. Total 
1 Timber decoration 20 Traditional 6 

20 

Natural 7 

Beautiful 7 

2 Greenery 14 Beautiful 7 

13 
Natural 6 

3 Marble flooring 14 Richness and prestige 5 

10 
Easy to clean 5 

4 Wide door 12 Functional purposes 3 

12 

Richness and prestige 6 

Beautiful 3 

5 Columns 10 Traditional 9 
9 

6 Arch 10 Traditional 8 

7 Fireplace 9 Traditional 3 

Richness and prestige 4 

8 Low ceiling 7 Modern 3 

Economic spaces 4 

9 Gypsum decoration 7 Beautiful 3 

Total 89 

358 



Appendix B 

Q21: Would you like to say anything about your house? 

The recommendations of thirty -five respondents can be 
summarised as below: 

Total 

1 Using local materials 19 

2 Provide gardens 16 

3 Provide spaces for children to play 12 

4 Detached house 11 

5 Using traditional features 11 

6 Large spaces for social celebrations 8 

7 Provide car parking area 8 

8 House design should consider climatic conditions 8 

9 House design should provide outer spaces like balconies or roof 7 

10 Privacy 7 

11 Houses height not to exceed three storeys 5 

12 House design should consider economic constraints 5 
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The remaining part of the questionnaire which is related to Question 

(22) about the cognitive maps: 

Q22: I will appreciate if you would draw a sketch or a simple map of your city. 
Please indicate the important places & features. The scale is not important. You 
can use symbols or notes. 

pJ1JJ 

`-SV 

l'' 

Figure AC -1: Mental map in questionnaire of respondent 12 (Source: The questionnaire) 
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Figure AC -2: Mental map in questionnaire of respondent 5 (Source: The questionnaire) 
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Figure AC- 3: Mental map in questionnaire of respondent 23 (Source: The questionnaire) 
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Figure AC -4: Mental map in questionnaire of respondent 21 (Source: The questionnaire) 
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Figure AC -5: Mental map in questionnaire of respondent 24 (Source: The questionnaire) 
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Figure AC -6: Mental map in questionnaire of respondent 31 (Source: The questionnaire) 
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Figure AC -7: Mental map in questionnaire of respondent 38 (Source: The questionnaire) 
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Figure AC -8: Mental map in questionnaire of 
respondent 36 (Source: The questionnaire) 

Figure AC -9: Mental map in questionnaire of 
respondent 39 (Source: The questionnaire) 

365 



Appendix C 

! `F<l'i C C"r ä# 

I / / / // 
Yád751/J.V ,t, 

O 

Figure AC -10: Mental map in questionnaire of respondent 7 (Source: The questionnaire) 
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Figure AC -11: Mental map in questionnaire of respondent 8 (Source: The questionnaire) 
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Figure AC -12: Mental map in questionnaire of respondent 10 (Source: The questionnaire) 

Figure AC -13: Mental map in questionnaire of respondent 11 (Source: The questionnaire) 
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Figure AC -14: Mental map in questionnaire of respondent 14 (Source: The questionnaire) 

Figure AC -15: Mental map in questionnaire of respondent 16 (Source: The questionnaire) 

Figure AC -16: Mental map in questionnaire of respondent 17 (Source: The questionnaire) 
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Figure AC -17: Mental map in questionnaire of respondent 20 (Source: The questionnaire) 

O 

Figure AC -18: Mental map in questionnaire of respondent 22 (Source: The questionnaire) 
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Figure AC -19: Mental map in questionnaire of respondent 26 (Source: The questionnaire) 

Figure AC -20: Mental map in questionnaire of respondent 27 (Source: The questionnaire) 

370 



Appendix C 

1 

j r ,, e-, 1;1 
. . 

wVg ,"";F;' 
<< 

Figure AC -21: Mental map in questionnaire of respondent 28 (Source: The questionnaire) 

Figure AC -22: Mental map in questionnaire of respondent 37 (Source: The questionnaire) 
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Figure AC -23: Mental map in questionnaire of respondent 29 (Source: The questionnaire) 
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Figure AC -24: Mental map in questionnaire of respondent 30 (Source: The questionnaire) 
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Figure AC -25: Mental map in questionnaire of respondent 32 (Source: The questionnaire) 
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Figure AC -26: Mental map in questionnaire of respondent 33 (Source: The questionnaire) 
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Appendix C 

Figure AC -27: Mental map in questionnaire of respondent 34 (Source: The questionnaire) 
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Tables of Lynch's five components of imageability in the case study 

area: 

Table AD -1 :Group one : Districts and Areas 

# : A questionnaire number. 

No. Districts & Areas freq. % Notes 

1 Al Jadaa 9 23.1 Hilly(#12)/defined area ( #24) 
2 Allskan 6 15.4 
3 Alghandaq 6 15.4 
4 Al Manshiya 6 15.4 
5 Zay 6 15.4 
6 Wadi Shuaib 6 15.4 

7 Al baggee 4 10.3 

8 Wadi Al Akrad 4 10.3 

9 Assalalem 4 10.3 Hilly 
10 Alazariya 3 7.7 
11 Al Safeh 2 5.1 

12 Cemetery 2 5.1 

13 Al Qalaa 2 5.1 

14 Military zone 2 5.1 

15 Allan 2 5.1 

16 Tree valley 1 2.6 

17 Naqb Al Dabbour 2.6 

18 Salt forest 1 2.6 

19 Attour 1 2.6 

20 Alkhidir 1 2.6 

21 Zain allan 1 2.6 

22 Agricultural land 1 2.6 

23 Roman heritage 1 2.6 

24 Wadi Alhalabi 1 2.6 

25 Al ktaishat 1 2.6 

26 Sawaniya 1 2.6 

27 Bayyodha 1 2.6 

28 Sehan 1 2.6 

29 Lderah 1 2.6 

30 Somia 1 2.6 
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Table AD -2: Group Two: Streets ( Paths) 

No. Streets Freq. % Notes 

1 Maydan Street 10 25.6 Important road (#5,#13,#21)/ main feeder 
to Salt ( #11, #13, #17) 

2 AiHammam Street 10 25.6 
3 Al Yarmouk street 10 25.6 
4 Wadi Salt Street 9 23.1 Important route to the city ( #5)/ street for 

many commercial shops ( #28) 
5 Manicipality street 8 20.5 
6 Al kidir street 2 5.1 
7 Alakrad street 2 5.1 Important spine in the city ( #23) 
8 Al Baqee street 1 2.6 
9 Al azariya street 1 2.6 
10 Om attiya street 1 2.6 
11 Wadi arreeh street 1 2.6 
12 Al ashghal street 1 2.6 
13 Albayadha street 1 2.6 
14 Firdous street 1 2.6 
15 Almoghrabi street 1 2.6 
16 Almanshiya street 1 2.6 Contour roads ( #23) 

Table AD -3: Group Three : Buildings ( Landmarks) 

No. Buildings freq. % Notes 

1 Salt cultural centre 9 23.1 

2 Manicipality building 8 20.5 
4 Tokan house(museum of Antiquities) 7 17.9 Good location (#19) 

3 University of Balgaa 6 15.4 

5 Salt secondary school 6 15.4 

7 Allatin church 6 15.4 

6 Health centre 5 12.8 

8 refinment station 5 12.8 

10 Abo Jabir building (house) 5 12.8 

9 Province headquarter building 4 10.3 Good location/ viewing 
( #5) 

11 Almograbi café 4 10.3 

12 Queen Rahma college 4 10.3 

13 Al husain general hospital 4 10.3 

14 Civil cooperation building 3 7.7 

15 Police station 2 5.1 

16 Educational office 2 5.1 

17 Military cooperation building 2 5.1 

18 Gas station 2 5.1 

19 Al azariya mosque 2 5.1 

20 Salt development foundation 
Social development office 

2 

2 

5.1 

5.1 21 

22 Professional school 2 5.1 
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23 Om alhusain orphan house 1 2.6 
24 School 1 2.6 
25 Salt prison 1 2.6 
26 Court house 1 2.6 
27 Traditional houses 1 2.6 
28 Jadaa mosque 1 2.6 
29 Almashar house 1 2.6 Good location (#19) 
30 Small Salt mosque 1 2.6 
31 Amman Private university 1 2.6 
32 Agricultural office 1 2.6 
33 General library 1 2.6 
34 Al hadidi centre 1 2.6 
35 Abo kora centre 1 2.6 
36 Mosque of cultural centre 1 2.6 
37 Khashman house 1 2.6 
38 Civil affairs office 1 2.6 
39 Water adminstrative office 1 2.6 
40 Maymona school 1 2.6 
41 Civil military building 1 2.6 
42 Post -office 1 2.6 
43 Mosque 1 2.6 
44 Arab Bank building 1 2.6 
45 Draygs Factory 1 2.6 
46 Alkhidir Shrine 1 2.6 

Table AD -4: Group Four : Nodes (Zones of importance) 

No. Nodes freq. % Notes 

1 Main transportation garage 14 35.9 

2 Assaha 6 15.4 Central area of traditioinal buildings 
and architectural style (10,23) 

A place where all traditional routes 
meet together 

A feature (tree) of shadow and rest as 
traditional waiting and meeting area 

3 Central commercial area 6 15.4 

4 Maydan central area 3 7.7 Central area (19) /compactness (19)/ 

Main junction area(5,19,23) 

Main core confined by two hills 

Of multiple functions 

Plain area in comparison to the 
surroundings (31) 

5 Local transportation garage 1 2.6 

6 Sport city 1 2.6 
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Table AD -5: Group Five : Significant Features ( Symbols, Signs, & Complementary elements) 

No. Symbols /signs /elements freq. % Notes 

1 Traffic light in central area 16 41.0 
Main feature (6) / main 
junction (20 ) 

2 Tree in front of cultural centre (12) 5 12.8 

3 Tree in Assaha circle 2 5.1 Shadow area / meeting area 

4 Arreeh junction 2 5.1 

Crowded area in front of museum 
area (26) 2 5.1 

6 Bridge on Salt entrance 2 5.1 

Steep road of Assalalem residential 
area (11) 1 2.6 

8 Bridge on Salt entrance 1 2.6 

9 Olive trees 1 2.6 

10 
Fountain in front of cultural centre 
(12) 

1 2.6 

11 Steep rocky area (12) 1 2.6 

12 Sacrifice statue 1 2.6 

13 Hilly network (13) 1 2.6 
Differences in views and 
vistas 

14 Alkharabsha junction 1 2.6 

15 Omattofah junction 1 2.6 

16 Stairs 1 2.6 In Assalalem area 

17 Place of birth (17) 1 2.6 

18 Skafiya stairs 1 2.6 

19 Slope curved streets (e.g. 27,29) 1 2.6 

20 City centre (29) 1 2.6 

21 Maydan stairs (31) 1 2.6 
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