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Abstract
This paper starts by exploring models of knowledge in order to place architectural knowledge
in relation to the forms of knowledge that have been developed by other academic disciplines
within the universities. In the light of  suggestions that the low esteem in which architecture
is held within the universities may be due to its basis in practice and its apparent lack of a
coherent body of knowledge, the proposition is made that morphology has a special place in
advancing architectural knowledge because it is able to make the link between design and its
social consequences. Understanding this relationship is vital if architecture is to defend its
position as an art that is of general social relevance as opposed to being the domain of the
socially privileged. Kolb�s learning cycle is introduced as a device to track the forms of  knowl-
edge that are essential to the reflective practice of a genuinely social architecture and to relate
these to the insights into morphology and design that have been provided by space syntax
over the past two decades. �Sheltered� housing for older people is taken as an example of how
a morphological approach can offer an enlightened critique of design guidance that articulates
the authentic experiences of the inhabitants. The creative interplay of intellect and intuition is
considered in relation to how morphology can help to clarify strategic design choices early on
in the design process. The importance of briefing and evaluation are also stressed as essential
ingredients that will enable space syntax to turn Kolb�s learning cycle into a dynamic learning
process. The paper concludes by proposing an ethical framework for design.

Architectural artistry

Architects, landscape architects, interior or industrial or engineering design-
ers make physical objects that occupy space and have plastic and visual form.
In a more general sense, a designer makes an image - a representation - of
something to be brought to reality, whether conceived primarily in visual,
spatial, plastic terms or not. Designing in its broader sense involves
complexity and synthesis. In contrast to analysts or critics, designers put
things together and bring new things into being, dealing in the process
with many variables and constraints, some initially known and some
discovered through designing. Almost always, designers� moves have
consequences other than those intended for them. Designers juggle
variables, reconcile conflicting values, and manoeuvre around constraints - a
process in which, although some design products may be superior to
others, there are no unique right answers. (Schon, 1989, pp.41-42).

Many metaphors have been used to characterise knowledge. Knowledge has been likened to

a landscape, a map, a seamless cloak, a patchwork quilt (Becher, 1989). Taxonomies of  aca-

demic knowledge have drawn attention to distinctions between hard and soft subject matter,

pure and applied fields and natural and artificial systems (Biglan, 1973). However, one of the
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more enduring models of knowledge and understanding is one that was initially derived

from the strategies that university students adopt in order to learn (Kolb, 1981). This draws

attention to two dimensions of knowledge, between abstract / concrete modes of thought

and active / reflective learning styles, and produces a four-

fold typology of knowledge domains in which the design

disciplines occupy the abstract-active quadrant, see Figure 1.

Unlike the arts, natural sciences and humanities, design

is essentially about intervening in the world. Creative de-

sign therefore confronts its author with the greatest of in-

tellectual challenges. Schon�s (1989) influential account of

the designer as a �reflective practitioner� and of the design

process as�reflection-in-action� started from the premise that

the fundamental condition of  design is one of  uncertainty,

uniqueness and conflict. Good design, he pointed out, has

to take account of innumerable interacting factors and the

consequences of ignoring any one variable could result in a

catastrophic failure. He coined the phrase �professional art-

istry� to refer to the specific competences that are cultivated by those who exercise judgement

in such an indeterminate yet practical arena. For Schon, architectural artistry is the paradigm for

knowledge-in-action and design is the process fundamental to the exercise of artistry in each

and every profession.

Yet, according to Sir Graham Hills, compared with many other academic subjects within

the modern university "design occupies a lowly place in the educational firmament because it

appears to lack intellectual content," (Hills, 1994, p.87). It is not perceived to be a substantial,

respectable discipline within higher education. Compared with many other university sub-

jects, the ratio of knowledge (the know-what) to skills (the do-what) and technology (the

know-how) is low for all the design disciplines and whilst knowledge is prized and valued as

the acme of academic achievement, skills are less well regarded and technology commands

little respect. As Hills has put it, "To be called knowledgeable is to be complemented. To be

called skilled less so. To be called a technologist is a faint insult," (ibid., p.89). In order to

counter this culture of  snobbery, elitism and prejudice Hills argues that it is imperative for the

design disciplines to develop a corpus of coherent knowledge.

It was probably not a coincidence that the UK universities during the 1950s, a time when

the profession appeared to �know the answers� and when public confidence in architecture

was high, finally assimilated professional architectural education. However, those who were

setting the agenda for architectural education within the universities were keenly aware of the

profession�s lack of  knowledge and of  the need for a more complete theory of  architecture,

defining this as "the body of principles that explains and interrelates all the facts of the

subject," (Broadbent, 1995, p.20). At the time it was argued that "knowledge is the raw

material for design�It is not a substitute for the architectural imagination, but it is necessary

for the effective exercise of imagination and skill in design". Lack of knowledge, on the other

hand, "handicaps and trammels the architect, limits the achievements of even the most

creative and depresses the general level," (ibid., p.20). As the purpose of  the universities is to

advance knowledge through research, higher education seemed a natural way to further the

search for a more effective theory of architecture. The intellectual tension that resulted from

Figure 1. Domains of

academic knowledge



06.3

Proceedings . 3rd International Space Syntax Symposium Atlanta 2001

absorbing an intuitive, studio-based and practice-orientated design discipline like architecture

into the universities, whose concepts of knowledge tended to be more reflective than active,

was not resolved at that time.

This tension was to resurface many times in subsequent debates about architectural

education, and was usually expressed as an opposition between "education" and "training",

(Nuttgens, 1988). Describing his experiences when setting up the architecture course at the

University of  Edinburgh in the late 1950�s, Professor Nuttgens wrote somewhat wryly that,"It

was clear to me from the start that architecture in the University was not among the reputable

subjects that a university usually taught. Rumour had it that the Professor of English had

remarked at the Senate that if the University were going to teach architecture, it would be

teaching plumbing next." He added, "In fact, as the Professor of Architecture later remarked,

it does now teach plumbing, but calls it Building Science!", (Nuttgens, 1988, p.22). Initially,

architecture had hoped to benefit by drawing on the bodies of knowledge that resided in

other disciplines within the universities. By the early 1970s Bill Hillier (1972) had pointed out

that the then-prevalent view of architecture as a �meeting ground� for related academic disci-

plines such as engineering, sociology and economics was untenable and that architecture had

to build its own disciplinary knowledge base.

In essence this was the task that Space Syntax set itself back in the 1970s and in attempting

to represent architecture as a formal, descriptive field of knowledge the approach we adopted

was both mathematical (abstract) and morphological (active). As Hillier put it,

It is hard to see how such problems  [of representing fields of knowledge]
will be resolved except by novel theories of combinatorial pattern forma-
tion. If mathematics is to justify its claim to be the general abstract study
of pattern, such theories will be assimilated to mathematics, if they are not
part of it�.Whatever the solution, the existence of the knowledge
problem in artificial intelligence research already strongly suggests that some
formal order, of a more or less mathematical kind, must inhere in the
complex entities which we �recognise� so easily in everyday life. With only a
minor extension of  the argument, it may be suggested that this could be a
key to the scientific study of those artificial systems which are defined on a
collectivity, like cities, societies and languages (Hillier et al., 1978, p.344).

Morphology, the study of  pattern and form, is crucial to design because it constitutes an

essential part of its corpus of coherent knowledge. Great architects may well have mastered a

wide repertoire of  forms that they are able intuitively draw on in the exercise of  their artistry,

but they are not expected to talk about it. Academics are less fortunate. They are expected to

demonstrate their knowledge and understanding through discourse and by the production

of elegant academic papers.

The history and evolution of Space Syntax as a theory and a method was set out by Hillier

(1997) in his opening address to the first Space Syntax Symposium. The aim here is to explore

how space syntax can make a contribution to architectural research and design. Psychologists

have established that knowledge and understanding are mediated through three distinct

modes of thought. These have been described as enactive (concrete, experiential), iconic

(visual, diagrammatic) and symbolic (verbal, mathematical), (Bruner et al, 1966). The forms

of knowledge that are celebrated by the universities have tended to emphasise the symbolic,

to the detriment of the other two modes, which is perhaps another reason why historically

the design disciplines have often been portrayed as marginal within higher education. Kolb
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(1983), however, has argued that intuitive understanding is achieved through a �natural�

learning cycle that involves �learning-by-doing�. The analogy with architecture as a reflective

practice is clear and unmistakable.

Figure 2 is a representation of  Kolb�s learning cycle, though as each iteration builds on

previous knowledge it should more properly be envisaged as a spiral, and Figure 3 adapts

Kolb�s learning cycle to show how the practice of  architectural artistry can, in principle, be

knowable. The remainder of  this presentation will try to show how morphology, in the guise

of space syntax, can lay the foundations for evidence-based research and also be the basis of

a more reflective practice, potentially by intervening in each stage in the learning cycle. But in

order to do so, we must first consider the nature and purpose of  architecture.

Architecture as a craft or a vocation

Depending on one�s point of  view, it is possible to hold one of  two completely contradictory

opinions about the nature and purpose of architecture. The first sees architecture as the

product of social elites, a manifestation of unequal social power, wealth and opportunities;

the second would argue everyone is entitled to enjoy the benefits of a well-designed built

environment. Proponents of the first view associate architecture with civilisation. It is inter-

preted as a record of human progress and achievement. The adjective with which it is most

often associated is �monumental�. Supporters of the alternative viewpoint today associate

architecture with democracy. It is interpreted, at least for modern societies, as a general force

for social good. The adjectives with which it is most often associated are �ordinary� and

�everyday�.

The first position depicts an architectural record that is composed largely of palaces,

churches, castles and tombs. As Professor Cordingley put it in his Introduction to the

seventeenth edition of  the all-time great classic text on architecture, Sir Banister Fletcher�s A

History of  Architecture on the Comparative Method (1961),

The history of architecture is a record of continuous evolution, beginning
with the simple and massive forms of Egypt and Mesopotamia, followed
by the more highly developed temple-building of Greece; passing through
the complex types of Imperial Rome, with her multitudinous public
needs, and also through the ages of Christendom, where faith and fear
reared cathedrals and castles, until the men of the Renaissance reverted to
the Classic types for the varied buildings of this great period in human
development. Architecture, striding down the ages, was evolved, moulded
and adapted to meet the changing needs of nations in their religious,
political and domestic development. A glance along the perspective of past
ages reveals architecture as a lithic history of social conditions, progress and

Figure 2 (left). Kolb�s

learning cycle.

Figure 3. Kolb�s

learning cycle

adapted for architec-

tural knowledge



06.5

Proceedings . 3rd International Space Syntax Symposium Atlanta 2001

religion, and of events which are landmarks in the history of mankind; for
architecture is in all periods intimately concerned with national life, the
genius of a nation is unmistakably stamped on its architectural monu-
ments, whether they are Egyptian, Roman, mediaeval or renaissance.
Throughout the history of the human race, architecture, the mother of all
arts, has supplied shrines for religion, homes for the living, and monu-
ments for the dead, (Cordingley, 1961, p.5).

For an architectural theorist of this bent, legitimate knowledge is historical and such knowl-

edge as exists is largely craft-based rather than theoretical. As a practitioner, one�s clients

whoever they may be, are the �movers and shakers� in society. However, for those of  a more

critical disposition, this definition would imply that architecture is inextricably bound up

with inequality and social reproduction and is usually exploitative and possibly oppressive

with respect to the majority of  a nation�s population. In this light, it is interesting to note that

the most recent theoretical contribution to the study of building types (Marcus, 1993) pre-

ferred to talk about buildings and power.

The alternative position regards the profession of architecture as a vocation at least as

much as it is a way of  making a living. This position was particularly pronounced in the UK

in the immediate aftermath of WWII, when an entire generation of young British architects

set themselves the �heroic� task of finding an appropriate repertoire of new architectural

forms for the emerging welfare state. Throughout the third quarter of  the last century, about

half of all UK architecture graduates found a career within the public sector and most stu-

dents were committed to a genuinely public architecture. These social aspirations subse-

quently have been interpreted as either on the whole progressive (Teymur, 1992) or as totally

catastrophic (Crinson and Lubbock, 1994), depending on the author�s view of  modern

architecture and the architectural profession today.

The Smithsons (1970) were later to write of this period

Architecture is concerned with finding the pattern of building and commu-
nications which make the community function, and, at the same time, give
it meaning. To make a community comprehensible to itself  - to give it
identity - is also the work of the politician and the poet, but it is the work
of the architect to make it visible. �The responsibility of architects
working in countries of great social change for directing the culture poten-
tial is very great, and it is mostly being evaded, (A. and P. Smithson, 1970,
pp. 166-167).

The patterns they sought to capture were not those of an imposed, centralised architecture of

state control but a spontaneous and direct expression of the collective aspirations of ordinary

men and women.

"We have to try to re-identify man with his environment - to arrive at an
idea of a city in which every building, every lamp post and street sign will
seem part of a predestined harmony of which man is part. All else is
futile,"  (ibid., p.38). In order to be equal to the task, they also recom-
mended that "the first principle of town development should be continu-
ous objective analysis of  the human structure and its change," (ibid., p.123).

It is unfortunate for those of us who subscribe to the view of architecture primarily as a

"social art" (Hillier and Hanson, 1984, p.2) that public sector architecture in many parts of  the

world is inextricably bound up with building failure, most notably with a legacy of unsatis-

factory social housing. The credibility gap between what the architectural profession offered
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and what it eventually delivered probably has never been wider than in its attempts to

redefine contemporary ways of living in ordinary family housing and in homes for people

with �special needs�, such as frail older people, who are deemed to need extra support through

social housing. Within the UK, the attempt to engineer more egalitarian, utopian forms of

housing in order to achieve �community by design�, has given architecture such a bad name

that responsibility for the provision of social housing has been removed from the architects�

departments of the local authorities and placed in the hands of national and local housing

associations. However, the failure was not in intent but one of knowledge.

With the benefit of  hindsight, the passion and fervour of  this immediate post-war

generation of architects seems naive, idealistic and misplaced, patronising even, but it in-

spired in many of the ensuing generations of architectural practitioners, researchers and

educators a deeply-held and abiding sense of  social responsibility. Indeed, it was largely out

of the attempt to understand the relation between architectural experimentation and social

breakdown that seemed to have occurred on many post-war housing estates that space syntax

itself  was born, (Hanson, 2000). We were later to write in the Preface to the Social Logic of

Space, "It has become clear that a lack of understanding of the precise nature of the relation

between spatial organisation (morphology) and social life is the chief obstacle to better

design," (Hillier and Hanson, 1984, p.x). Within the �space syntax� community it is generally

assumed that architectural knowledge, whether explicit or implicit, is high in social content.

This implies that that the relation between morphology and design passes through society

and that the most important contribution that morphology has to offer to design is in

clarifying the relation between architecture and society.

Today, we rarely speak explicitly about monumental architecture and people have come to

expect that architecture will deliver enjoyment and pleasure, that it may provoke or shock, but

not that it should inspire or awe. Some pundits even believe that the ultimate purpose of

architecture is to make a fashion statement. The public have become the recipients of a

plethora of hedonistic, high profile buildings for culture and leisure that have been stimu-

lated by Lottery funding and the perceived need to mark the millennium.  These are buildings

that celebrate the visitor, the tourist, the nomad. Yet no amount of  �spin� can disguise that

fact that, though promoted as popular culture, most of these projects stand as powerful

monuments to political ambition. Their impact on most people�s everyday existence is mini-

mal. The message may appear transient and ephemeral but insofar as it perpetuates power

inequalities, much of  today�s public architecture is every bit as monumental as that of  previ-

ous eras.

In this light, the apparent recent tendency within architectural education to play down

students� social and political awareness in favour of a more eclectic, fragmentary approach

(Pearce and Toy, 1995) that seems to treat architecture as an offshoot of  cultural and media

studies, whilst understandable, is nonetheless disturbing. So is the fact that many of  today�s

fashionable young practitioners tend to be coy about the social aspects of their buildings and

seem anxious to deflect public attention and debate towards aesthetics, structural and con-

structional integrity and environmental sustainability; that is, towards the materiality, craft

and fabrication of architecture. So far as knowledge and design are concerned, within some

parts of the profession we seem to be experiencing what amounts almost to a collective

denial of  architecture�s social relevance. It is perhaps ironic that this has occurred just at the

moment when the social sciences have finally discovered the significance and power of space.
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The purpose of pointing out these two contending points of view here is therefore not

in order to settle the debate between monumental architecture and the architecture of the

everyday, so much as to consider the consequences for morphology and design of  seeing

architecture as a practice that has high social utility; in effect, adopting the second point of

view. The first is that this defines the client as the ordinary users of  buildings at least as much

as the organisations that commission and pay for them. It also suggests that the ordinary,

everyday buildings like schools, shops, health centres and factories and people�s homes, the

types of  buildings that inform most people�s experience of  architecture, should be designed

as carefully, sensitively and joyfully as prestigious projects like museums and art galleries. The

second is that it becomes incumbent to engage in evidence-based research. The third and

ultimately the most far-reaching outcome is that it establishes an obligation to develop an

ethical framework for design.

Precedents, claims and practices

Most practising architects do not design high profile projects that attract media attention.

Architecture is largely practised as a small-scale profession by practitioners who work alone or

with one or two colleagues to deliver a design service to the public at large. It is here, and not

in the architectural journals or the fashionable discourse of the design schools, that many

architects still fulfil their vocation. It was in one such small, provincial practice that I began my

architectural career, some thirty years ago. The first major project for which I took sole respon-

sibility from design to completion was a �sheltered� housing scheme for older people. The

design took the form of a U-shaped, two storey building that comprised forty-eight rented

flats for old age pensioners on low incomes. The flats, mainly bed sitting rooms, were ranged

around a central courtyard and linked together by an internal corridor. At the centre of the U-

shaped block on the ground floor there was a residents� lounge and dining room and on the

first floor there was a flat for a warden, whose job was to act as a �good neighbour� to the

elderly residents by providing help in an emergency. The design was unexceptional. Indeed, it

exemplified what we now know to have become the most widespread and popular built-

form stereotype for sheltered housing in the UK.

In the early 1970s, this was a new type of social housing for which there were few

precedents. In common with most architectural projects, the design had to balance the many

competing constraints that were enshrined in legislation, space standards, construction, ser-

vices, the site and above all the budget for the scheme. Like most young practitioners, I had

little personal contact with older people beyond the members of  my immediate family. The

social stereotypes of  older people that were current at the time were, by and large, unflattering.

They painted a portrait of  old age as a condition of  poverty, dependency, disengagement, ill

health, frailty, senility and general decline. The main, indeed the only source for design guid-

ance, was provided by central government (DoE, 1968a, 1968b). This guidance, together with

a small number of published examples of award-winning schemes, formed the knowledge

base for the design of  sheltered housing. No one thought of  consulting older people them-

selves about where and how they would like to live.

Today things have changed for the better in this respect at least, and for the past two years

I have been researching the home life of  older people in order to profile the UK�s housing

stock with the needs of older people in mind, (Hanson, 2001). Three fifths of the housing

I have studied has been �sheltered� housing, so that I have had to opportunity to revisit in

some detail the design ideas that informed that early housing project. A major innovation of
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this research, compared to previous research that has addressed the housing needs of older

people, has been the intention to develop a way of classifying the housing stock that took

into account the experiences of  older householders. To this end, the study included a detailed

ethnography of the home lives of sixty older people, living in a wide range of house types

and tenures. A fundamental aim of the research was to be responsive to the voices of older

informants as they described their ideas and aspirations about the kind of housing and

support they preferred, and to voice the views of older householders directly to designers by

articulating their concerns in a way that could influence housing policy and best practice.

As the examples in Figure 4 illustrate, sheltered housing is very different in its plan form

and internal layout from ordinary family homes. A morphological analysis makes this clear.

Despite the differences in built form between the three illustrative examples shown here, the

accommodation is small and the layouts are stereotyped. All the plans combines living with

dining, and the living room is also connected directly to the kitchen. This is standard practice

throughout the sheltered housing sector. There is no space to entertain or for overnight

guests, so offering hospitality becomes more difficult. In many ways, the homes offered to

older people do not comply with everyone�s conception of  a normal family home. This is

nothing less than an invidious but pernicious form of stigmatisation.

Older people tend to have accumulated many possessions over the course of their lives

and seem to be living with �clutter�. Their room inventories are therefore much more exten-

sive than those used by architects when designing social housing. Yet the average living room

in sheltered housing units is so small that it cannot take the furniture arrangements found in

normal family homes. When they first move into sheltered housing, older people are there-

fore obliged to dispose of  their family furniture and buy new, smaller items that fit into the

space. They often experience a compression of their belongings into a home that is decidedly

smaller than their previous residence. Architects tend to make assumptions about how

people should organise their furniture rationally to fit into their living room, but we found

that many older people seem to ignore these functionalist principles and dispose their furni-

ture in ways that suit their particular lifestyles.

In arranging the living room furniture, older people tend to adopt one of two strategies;

a centrifugal tendency that pushes all the furniture to the wall and leaves the centre of the

room clear for circulation, or a sequenced approach that creates a series of sub-spaces within

the room. Despite the lack of space in their living room, many older people had built spatial

sequences three or four steps deep into the room. Usually, these were zoned so as to create a

�privacy gradient� from more social and integrated threshold and sitting areas to more inti-

mate, segregated spaces where they slept or watched the TV. However, few if  any used

�designerly� principles to orientate the room or to arrange their furniture and possessions.

Some older people who are living in sheltered housing are all too aware of the way in

which the design of their home diminishes and demeans them. As one informant explained,

�In other words you�re put into a section where you�re over sixty and the housing that you are

offered is small. �... Now if  you�re going to be put in a little cell or a tiny flat for the rest of

your life, in my mind that is going to bring stress and trauma to a lot of people.�. Another

informant spoke bitterly of the assumptions that she believes lie behind the whole concept

of sheltered housing; �I wonder why it is that they [the designers of housing for older

people] think because you are older you only need enough space to stand up, lie down and sit

to eat.  That�s the impression it gives me.  As long as you can sit down somewhere, you can

Figure 4. Typical

examples of

sheltered housing

units.
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lie down somewhere else and sit down to eat, you don�t need anything else.  And therefore

the space is very confined, very small.  The ceilings are low, the rooms are small, the kitchen,

you couldn�t swing a cat around it.  Because you don�t cook any more, do you?  And you

never entertain.  So what do you want a kitchen for?  You know, that�s the thinking behind

it.�. People with disabilities have expressed similar views. All too often people were resigned

to the fact that this way of thinking about life in old age is inevitable, but it is not always

desirable.

Adequate space is a prerequisite to an older person�s being able to provide a focus and a

centre for family life. Of course, people who are relatively affluent can buy a more spacious

home that suits their aspirations. However, space standards in ordinary family homes in

social housing recognise the importance of these activities by allowing for a �spare� room in

calculating occupancy rates. Older people�s sheltered housing does not, on the whole, ac-

knowledge the importance of  these activities. Yet older people themselves do and several of

our informants expressed the view that the �right� amount of space for older people was a

home that has two public rooms and two bedrooms. The

minimum is, perhaps, a home with three rooms that can

be used interchangeably in the way that some of our re-

spondents have illustrated, to allow for flexibility and

choice in later life.

Of course no one sets out deliberately to design a

disabling and stigmatising environment, a fact which

merely serves to illustrate the value of  a morphological

approach to design. Like most practitioners, I was com-

pletely unaware of the social assumptions that under-

pinned my design solution, though they seem all to obvi-

ous once they have been pointed out. One simply did the

best one could, given the current state of knowledge.

A generation after the first sheltered schemes were first built, conventional sociological

research is now in a position to suggest that the overall built form of  sheltered housing owes

a debt to the architectural precedents of the workhouse and the almshouse, (Fisk, 1999). Fisk

goes on to suggest that ideas about institutionalised living, ageism and paternalism have

been imported into the design of sheltered housing along with the architecture. However,

the extent to which the sheltered housing stereotypes encode social disadvantage in their

space configuration has not hitherto been acknowledged and so the very same housing

stereotypes that I first encountered thirty years ago are still in use today.

The example of sheltered housing illustrates that our understanding of how buildings

and places work socially  must be based on careful studies of urban or building morphology

linked, on the one hand to architects� claims about how their designs are intended to be used

and, on the other, to detailed studies of  how they are actually being used. Frequently, it is

through understanding the mismatch between claims and practices that architectural knowl-

edge is advanced, see Figure 5.

In some areas - notably for co-presence and encounter on traditional streets and in

housing estates (Hillier et al., 1987, Hillier, 1988), in urban public squares (Hillier, 1996), in

buildings for health and welfare (Penn, 1993a, 1993b) and in work environments (Hillier and

Penn, 1991, ) - we know enough to draw together the applied research and case studies into

Figure 5. Learning by

intervening and

evaluating.
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a more general account of the mechanisms that link spatial organisation to social life. In these

areas, we have begun to activate Kolb�s learning cycle; that is, to build step-by-step towards a

virtuous spiral of increasing knowledge, mediated by evaluation, see Figure 6.

However, there are still many gaps in the architectural knowledge base. One such gap is in

understanding the part played by the overall form of sheltered housing and similar building

complexes, in the nurturing of �home� or the development of �institutionalisation�. At the

very centre of any spatial  account of what is meant by home or by institution is an attribute

of the setting that does not need to be explicitly acknowledged in arriving at a social account.

Someone�s home, be it in a room, a flat or a whole house, usually refers to one place, a distinct

physical entity. Institutions usually have at least two spatial reference points, namely, some set

of local constituent dwelling units, be they rooms or flats, and the overall, global building

complex that is formed through the aggregation of  these units, together with their shared

communal features such as a residents� lounge or dining room, staff  and service areas and

common circulation. Spatial accounts usually, though

not invariably, attempt to describe institutions at the

larger, aggregate level. The descriptions that are gener-

ated are normally geometric (Pevsner, 1976, Peace et al.,

1982, Robson, 1997, Morrsion, 1999). A morphologi-

cal approach, on the other hand, is required to solve the

relationship between the parts and the whole in such a

way as to account for the social functioning of the build-

ing, for it requires a generic understanding the interplay

of morphology and design to make the creative leap

from evaluating to generalising, in Kolb�s learning cycle.

Strategic design choices in the design of a building

The term �strategic design choices� was first coined to try to describe the way in which a

designer�s solution space begins to evolve along an underlying morphological trajectory at a

very early stage in the design process. In the case of an urban project this might be a decision

to extend and build on the existing street grid or to interrupt and distort it. In a housing

project, this could be a choice between two elementary spatial gestures like enclosure or

exposure; in the case of a building it might be between designing an open, fluid interior or

one that is subdivided and compartmentalised. In the case of a sheltered housing scheme, it

might be to integrate shared amenities with people�s individual flats or to separate them.

These decisions have far-reaching morphological consequences that eventually serve to

distinguish whole classes of architectural phenomena from one another, but they can be

taken intuitively, without a great deal of  reflection or detailed specification. Having selected a

morphological trajectory, the designer can allow the consequences to emerge as the design

evolves in response to site-specific, environmental, structural and programmatic constraints.

What, then, might such a field of morphological possibilities look like in the design of

a building? The idea that architects intuitively make strategic design choices that guide the

design of a building in ways that produce different global interface characteristics was first set

out in an unpublished paper called �Spatial Choices in the Organisation of Health Centres�

that was written in 1982 by John Peponis and Bill Hillier. It was based on an analysis of

Figure 6. Active

fields in the space

syntax knowledge
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Kolb�s learning cycle
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twenty two health centres and was the product of research that sought to characterise and give

a morphological account of how each building constructed three kinds of social interface

(Hillier and Hanson, 1984, pp. 146-7):

� between doctors, nurses, therapists and receptionists and their patients ,
(I/V),
� among the patients whilst they were waiting to see the doctor, (V/V), and
� between the different categories of health care professionals who made up
the community care team, (I/I).

Previous work had looked at how individual buildings had constructed these different kinds

of relationship but this was one of the first systematic attempts to account for differences in

a sample.

At the time, health centres were a relatively recent building type. Finsbury Health Centre,

designed by Lubetkin and Tecton and built in 1938, was the first modern health centre in the

UK but most were built during the 1960s and 1970s, as part of a drive to take public health

services out of  the hospitals and deliver preventative medicine and health care straight to the

heart of local communities. At the time we were looking at them, they had not had time to

stabilise as a building type. As with sheltered housing, architects were experimenting with

different ways of  organising the schedule of  accommodation in the form of  a building.

There was no intuitive repertoire of design solutions and no consensus existed on the best

way to fulfil the programmatic requirements of the brief. The design guidance on offer

stressed local factors in the design such as how to design the doctors� consulting rooms and

position their furniture so as to support the functional efficiency of the doctor-patient rela-

tionship.

Previous research (Cammock, 1975) had dwelt on such factors as territoriality, zoning and

confidentiality. The questions that space syntax set out to answer were:

� are there underlying morphological principles that seemed to be govern-
ing the design of health centres?;
� could these help structure the designer�s solution space by helping them
to interpret the requirements of  the brief?;
� could analysis identify any trends in the short history of the building
type?

The hypothesis was that the health centre as a distinct building type could be understood as

an expanded form of  doctor�s surgery, in which the simple doctor and patient interface

(Hillier and Hanson, 1984, p.191) was bent either to emphasise the category (status) of  the

doctors or the control (supervision, surveillance) of  patients. This elementary model could

�grow� from a local doctor-patient interface to a global health centre complex by expanding the

waiting areas convexly and / or the circulation system axially. The proposition was that it

could grow into one of four morphological permutations along these dimensions of local

and global interface and category and control relationships. The main finding was that the

cases did seem to fall into these four broad types with different morphological characteristics.

The morphological characteristics of the four types of health centre can be summarised as

follows, Figure 7.

In the first case, the morphological principles are of grouping the different categories of

users together, providing differential access and introducing distance between them. In the

second, the status of doctors is given by their specialism, not space, and greater emphasis is
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given to using peripatetic movement by doctors and other staff  to supervise patients (and

that among patients to supervise one another). In the third type, each doctor/patient inter-

face is constructed separately and repeated in an identical form. The main circulation route

does not play a part in structuring the doctor / patient interface but merely serves to integrate

the building under the same roof. In the fourth and final type, the lack of spatial distancing

combined with the subdivision of waiting areas, splits patients up but keeps them under the

direct control of  doctors and other staff  as they move about the building.

This paper was the first articulation of a more complex theory of interface types at a level

of complexity and wholeness that is equivalent to our current understanding of urban form

or the problems that have beset the design of  social housing. It post-dates the distinction

between �normal� and �reversed� buildings (Hillier and Hanson, 1984, pp. 183-197) but pre-

dates the binary distinctions between �shallow core� and �deep core� buildings (Hillier, 1996,

Orhun et al, 1996 ) and �generative� and �reproductive� buildings (Hillier and Penn, 1991).

Recent work on the design of sheltered housing for older people (Hanson, 2001, Owaki,

2000) has unveiled similar tendencies in the design and layout of these facilities. In the case of

sheltered housing, the older people�s flats are formally analogous to the doctors� surgeries

and the communal areas to the waiting areas of  health centres, the warden�s office is the

counterpart of the reception space and the corridors play a similar role in relating the disparate

parts of the building together. As with health centres, different strategies for organising the

building emerge out of the way in which these functions are related together. The design

choices emphasise different strategies for inhabitant autonomy or staff  surveillance and

control and in so doing, they would appear to encode different modes of institutionalisation.

But whilst these ideas are undoubtedly suggestive, compared with our understanding of

urban form our knowledge about strategic design choices in complex buildings remains

relatively undeveloped.
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Intervening in the virtuous spiral

One of the most important developments in the recent history of space syntax that created

a very obvious link between morphology and design was the setting up of Space Syntax Ltd

in 1989. This was followed in 1995 by the establishment of the Space Syntax Laboratory to

carry out applied research and consultancy. This gave rise to conditions in which space syntax

could be tested in the real world, through a process of  intervention on the basis of  model-

ling and prediction, followed by evaluation, an absolutely essential step on the way to creating

a Kolb-type virtuous spiral.

Hillier has described elsewhere the process, which was road tested on the master-planning

of Kings Cross in association with Norman Foster Associates. He later wrote,

The first step was to study the spatial structure, space use, and movement
patterns in the existing contextual area�Form a design point of  view, the
key product of the study is a spatial model of the contextual area of the
site, verified by its power to �post-dict� the existing pattern of movement
around the site. This allows us to add design proposals to the model, and
to re-analyse it in order to see how each proposal is likely to work within,
and affect, the urban context. We can therefore begin to explore intuitions
as to what kind of a master plan will most successfully adapt the existing
structure of the area and create the levels of natural pedestrian movement
requested by the designers, (Hillier, 1993, p.19).

This article went on to show how space syntax could be used as a design tool to simulate and

experiment with different urban conditions to explore the limits of design possibility for the

site.  An essential ingredient of developing space syntax into a design tool was to turn the

numerical and statistical distributions of  integration values and observed people into visual

representations that could be grasped and manipulated intuitively. Turning syntax from an

abstract, morphological and a mathematical account into a "graphical knowledge interface;"

that is, "a graphically manipulable representation that also accesses contextual knowledge and

precedent databases relevant to both the spatial structure and functional outcomes of de-

signs," (Hillier, 1993, p. 22) accessed the theoretical knowledge that space syntax represented

in a way that could be brought within the scope of architectural intuition.

What we were beginning to develop in the late 1980s was a process that is completely

continuous with an architect�s previous experience of  designing by manipulating what Schon

has called the "virtual world of  the drawing," (Schon, 1989, p.77). A vital ingredient of

architectural artistry is the ability to grasp complex visual patterns and to see through the

graphic language to the actual conditions that exist in the real situation. Hence, a competent

architect is able to move in a drawing as though her were moving through a building.

However, as Schon has pointed out, "the virtual world of the drawing can function reliably as

a context for experiment only insofar as the results of experiment can be transferred to the

built world. The validity of the transfer depends on the fidelity with which the drawn world

represents the built one.," (ibid., p.77). The contribution that space syntax was able to bring to

the design process was therefore that for the first time, the architect could reliably test his

intuitions about animating his buildings or creating life in an urban area. As Hillier has put it,

"Syntactic theories are architectural not only in the sense that they are about architecture, but

also in the sense that they are in the language of  architecture," (Hillier, 1993, p.22).

We can now look back at over a decade of  participation in architectural, mainly urban,

projects, (Major, M., Stonor, T. and Penn, A., 1998). Where, then, does this leave us in

relation to Kolb�s learning cycle? Are we yet in a position to say that the natural learning cycle
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is now complete and that we have secured at least a part of the knowledge base for architec-

ture? The answer has to be, "not quite." For Kolb�s learning cycle to come into effect, two

conditions need to be satisfied. First, knowledge needs to have been deposited at all four

points on the cycle. Second, the cycle has directionality and all the arrows need to point in the

same, clockwise direction for the spiral of  accumulating knowledge to come into being. As we

can see from Figure 8, these two conditions have yet to be satisfied. The transfer of knowl-

edge from good practice into briefing does not routinely take place at the inception of a

project, so that the link between good practice and implementation is made only where the

Laboratory is directly involved in the design process. More crucially, there has been little

systematic monitoring of  the effects of  interventions where space syntax has played a leading

role in shaping the design.

The situation where "we have building sciences but no science of buildings" (Hillier B

and Penn, A., 1994, p.333) has been steadily improving in recent years, but strong links have

yet to be shown between the pre-occupancy, spatial modelling of  a building or urban area,

prediction of building performance at the design stage and post occupancy evaluation of the

building�s subsequent social functioning.

Of  course, all this is possible in theory. As Hillier and Penn pointed

out in the same article, "In the first (social housing) case, we integrate

from community consultation, through local authority planning and

housing management to design and build. At the same time we pro-

vide a tool for long term monitoring so that as time goes on the effects

of successive changes can be continuously reviewed. A virtuous circle

than then be established in local authority housing design and man-

agement," (ibid., p.363). Likewise, in the case of  buildings, "We again

integrate knowledge of the product and its functioning to link be-

tween occupancy and organisational studies, health studies, environ-

mental monitoring and systems of evaluation through to design guid-

ance. Again, we leave a tool for the facilities manager to monitor the

progress of  the organisation in terms of  how it is getting on with its building," (ibid., p.363).

In practice, this might prove to be quite difficult to achieve for although the computer

might hold the key to organising the disparate bodies of knowledge that intelligent building

modelling requires in terms of  the common ground of  its spatial morphology, the interpre-

tation of  that information requires spatial understanding. This replicates for the next genera-

tion of facilities managers, the selfsame problem that Schon described earlier for the novice

designer. To use the tool to evaluate the �syntactic� moves that had been made at the design

stage, a planner or facilities manager would need to have internalised the theory of space

syntax, simply in order to recognise its effects. Interpretation is something that many post-

graduate architecture students find quite challenging even after a year of  full time study.

Unlike design, evaluation cannot rely on intuition. It has to be based explicitly on theory.

The architecture of  the ordinary

One area where in theory it ought to be relatively easy to set Kolb�s learning cycle spinning

into a virtuous spiral of  knowledge is in the design of  people�s homes. Numerous syntactic

accounts exist of the houses that ordinary people build or buy and furnish for themselves

and also about what tends to happen when architects intervene in the housing process,

(Elgohary and Hanson, 1997, Monteiro, 1997). In practice, though, has proved rather prob-
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lematic. On reflection, it is probably quite unusual for a practising architect to be personally

engaged in all four quarters of  Kolb�s learning cycle, though any architect with a serious

commitment to community architecture as it is currently practised would also recognise the

need to make the effort (Hamdi, N. and Goethert, R., 1997). The area where practising

architects have been most lax is in post-occupancy evaluation, which puts them in a poor

position to make a knowledgeable contribution to design guidance or briefing. This is an area

where space syntax research is particularly strong, leaving aside the issue of evaluating its own

design interventions.

Academic research generally is also strongest in the domain of evaluation. The project to

evaluate the UK�s housing stock for older people is already beginning to make an impact on

design guidance,  it is about to influence briefing and at the level of making strategic design

choices we could be in a position to intervene in design projects within the next two to three

years. We are already working with a major charitable housing provider to research the hous-

ing needs of  their clients with a view to restructuring their portfolio of  social housing. This

could include the construction of demonstration projects to test and evaluate new models

for social housing, which brings the prospect of  activating Kolb�s learn-

ing cycle as an iterative learning spiral that builds knowledge about a

major building type- sheltered housing - within reach in the foresee-

able future.

At the urban scale, things are even further advanced. Urban

consultancy within the Space Syntax Laboratory is supported by a well-

developed general theory of the city (Hillier et. al, 1993, Hillier 1996,

Hillier, 1999) that has been tested many times in live projects.  The

missing link here is the need to evaluate more live projects that utilised

space syntax at the design stage.

The more we can secure the knowledge base of architecture by

building theories of architecture, including but not exclusively mor-

phological theories, the more likely it will be that the academic disci-

pline of architecture will be normalised within the universities. Indeed, the universities have

a vital role to play in sustaining a scholarly �space syntax� community, in conducting indepen-

dent, impartial research, in building new and stronger theories and in supporting a more

enlightened professional practice. The added value of a morphological approach is in its

general applicability and relevance to design, particularly to those practitioners who are search-

ing for a more genuinely democratic architecture.

Towards an ethical framework for architecture

Generally, the way forward looks promising and the space syntax community can look for-

ward to securing a knowledge base in the near future that links morphology to design in at

least a few key areas. However, one or two hurdles still need to be overcome, particularly in

respect of all three of the issues that were raised earlier in this paper that result from promot-

ing an architecture of  the ordinary, in respect of:

1.defining the client as the ordinary users of buildings,
2.engaging in evidence based research, and
3.developing an ethical framework for design,
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and so it is perhaps apposite to raise them now, at the formative stage. All three are, in effect,

inter-related and depend ultimately on a view about in whose interests knowledge should be

applied.

So far as defining the client is concerned, a number of city-watchers have recently begun to

express concern that the plethora of high-profile urban design projects which I referred to in

the opening section of this paper, could potentially be socially divisive (Massey et. al., 1999).

Massey observes that, "the point is that the daily rhythms and movements of  cities routinely

code and divide city space on an unequal basis that is rarely acknowledged," (ibid, p.160) and

she then adds that spatial configurations produce effects which can either create new geo-

graphical juxtapositions or new disconnections within urban society. Could the renaissance in

a new UK urban architecture simply be a manifestation of  a struggle for power and resources

between the socially powerful and the socially vulnerable as Massey and her colleagues imply,

and if so how should space syntax respond?

The second proposition was that that it is incumbent for a socially responsible architec-

ture to invest in evidence-based research. This raises two problems for syntax. The first is that

the architectural profession does not welcome criticism. In at least two cases from the recent

past where a �syntactic� account has drawn attention to a dubious morphological design

strategy and linked it to an undesirable social outcome (Hanson and Xu, 1992, de Syllas,

1989) problems arose in disseminating the results of  research to a wider audience. Yet how

can the profession ever hope to regain the trust of the general public unless it prepared to

expose its practice to a more critical scrutiny? The second issue, also a matter of trust, is that

for space syntax to be seen to be offer professional, impartial and rigorous advice, a Chinese

wall may need to be constructed between those who use the  knowledge base to design, that

is, in intervening, and those whose main use is morphological, including using space syntax

analytically to evaluate design outcomes.

The third and ultimately the most far-reaching outcome of a socially orientated practice is

that it establishes the obligation for its practitioners to develop an ethical framework for

design. Konceilik has argued the point thus,

Past generations of designers were able to use themselves as a measure for
the devices, communications and enclosures they developed. This premise
for design activity (I) will call designing for the �self �. Simply put, this
axiom is based on an assumption that �if its good enough for me it
should be good enough for other people� ��.Today, the design profes-
sions cannot use the self  as a measure of  their design activity, as a premise
for their judgement about wants and needs or as a starting point in the
decision about what this thing should be. The young designer must
understand how to design for �others�. (Konceilik, 1998, pp. 113-114)

The more syntax is deployed to support socially disadvantaged and vulnerable groups within

society, the greater the need to de-centre,  if  only to avoid a repetition of  the disasters that

resulted from the last large-scale architectural experiments, such as the invention of sheltered

housing.

In arguing his corner, Konceilik also draws attention to the fact that, even in today�s

knowledge-rich society,  many buildings and artefacts are still very much a product of  the

designer�s intuitions. They are only evaluated afterwards by soliciting feedback from users. He

describes this, rather scathingly, as "the intellectual equivalent of  shoot first and ask questions
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later," ( ibid, p x). He goes on to assert that the onus upon the designer to use an information-

based approach to design has now become an ethical issue for the design professions and

that it should no longer be regarded a matter of individual discretion.

Like many who have gone before, Konceilik advocates that what is needed is an informa-

tion-based approach to design. This, he suggests, depends on amassing sufficient knowl-

edge about the conditions that surround the design task beforehand so as to ensure that all

of  life�s exigencies have already been accounted for at the briefing stage. To the extent that he

is right, the potential for space syntax to guide the relation between morphology and design

at the briefing stage, when the limits of architectural possibility need to be set against the

constraints of the unique design context, may  represent its most vital contribution yet to

architectural knowledge and also to present its strongest claim to be a legitimate academic

discipline within the modern university.
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