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;‘I,,J(\\&lwonship do not offer a realistic solution to the alienmation

ABSTRACT

ENVIRONMENTAL STRESS: AN ECOLOGICAL APPROACH
WITH SPECTAL REFERENCE TO HOUSING

Mete Halit Turan

When elegen:s of the total desigm process acquire an existence independent
of man, objectification, the personalization of the environmental
elements, m’ay lead So alienation. The sources of alienation in the
. enQito;uneucal setting are the atates of overcontrol and undercontrol *

The coffdition of overcontrol arises from extreme vinfluibili:y,
inadequate ref:ognition of design problems, over-emphasis on efficiency,
or a demand for individual conformity. The condition of undercontrol
emerges from a lack of realism in the reiitionship between the desighed
environment and life activities or from the isolation of the individual

. from his enviromment. Most present treatments of the man-environment

s’

problem; they force a passivity upon the individual which is contrary

-

to the pr of human consci

¥ i

Realism in the deaign process cn;n be summarized as eavirommental -
adequacy.r l“lnvirrionmeutal adequacy (provisions for the dynmi.c

.+ characteristics of life activity) can .}ae achieved only through-the
recognition of the dialectics of meaning-value-x}:ed. An individual's

total conception of meaning emerges from consciousness, retrospection,

and the historical social proceas. Value is determined to be a cultural

!




" state if coping 1s unsuccessful. .

product afféct;ing man's social attitudes. -Needs ac&u_r in’'a hierarchical
order in which the }owet needs (physiological) must be satisfied before

the higher needs Apsychological) become dominant.

Housing is a complex process which must be viewed .nc.;t in terms of
separate components, but in terms of their interconnections'.’ The
concept of envirommental stress can be considered as a unit Sufitch links
the differén: but related disciplines of }h&aiology, ﬁisychnlogy,
sociology, architecture, etc., to the housing design process. A
coriceptual m.adel of environmental stress can bé/g'ofmla:ed with
reference to the psysical stress model. Three concepts esgential to
this study are: envirommental load, an imput which poses a threat to
the desire.d level of maintenance of a ay_stem; envirommental étress,

a state which arises ;fr.er etwironmen‘tal loads are introduced; and

envitomﬁen;al strain, a disturbance which results from the stress

An individual's adaptation to the changing envirommental conditions,
within tolerance limits, occurs basically at two levels: by the efforts

of the biological organism and through the cognitive appraisal process. y

—

Maladaptation, or unsuccessful coping with adverse envitomneh\;ﬁ _ofées,
is-1ikely to create a stress state. Stresa situations arising from
prima};' (viscerosenic)‘ngeds are less complex nqd enigmatic than the
secondary (psychogenic) needs, which do not dapend‘upan the direct
impact of sAtimuli as much as upon the individual's cognitive appraisal

of stress situations. Effectance (the desire to explore and manipulate

the environment), is an essential aspect of motivation which must be

incorporat‘ed into the design element. A brief review of ppssible
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stress ‘six:u;_tiﬁn,s in various environmental elements--thermal,: a‘;mospheriér
and olfactory,:Bonic, and luminous—affirms the 'nece-ssity of the
individual's /Atrol.,of his environment, Efficacy of coping depends

upon a lev;l of competence to overcome the impediments of unpredictability,
helplessness, lack of alternatives and choices, and uncontrollability;

the intensity of adversge afr.eteffect; (espef:iall.y those of a

psychological nature) 1s a function of these impediménts.

The process of man's cultural adaptation to the forces of the total
“environment, generé_ting the "mego-enviroument®”, is derived from the

X

3! of his expanded cognitive, psychological capaci?:ies. Man's

. cuICurgl responge to the natural (;;liysical) enviromment occurs
fundamentally ia two forms: exploitation and i'elocation: Ea;:h form of
adaptatian is a cumplaz, multicaugal, and therefore dialectical proceas,

limi:ed in any society by the current state of its culture.

Envirommental dimensions-—afructural elémnts, complexiéy of space,
and degree of flexibility—must be incorporated into Ehﬁ”w process,
as they reflect the dialectical nature of life activity and ecolagical
relations: The degree of Elaxibility in an enviroament is the level

. of controllability and changeability that it offers to 1c§ use_rs:

This flexibility, is c‘.amplementary to the individual's motivation for
col;zpel:ence, and is therefore an essential factor affecting the coping
process. The internal ecological process, an individual's filtering
and appraisal of the euvitomencal :lnput, is ab.awn to depend upon both
structure and the dynamic exchange process betveen man and environment.
Recognition of the linkage between the coguitive process of appraisal
and the structure of a situation allows for an environmental adequacy,

in which human needs are emphasized in the design elements.
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PREFACE

Among the many ambitions of Modern Architecture an attempt was made 'co
free structure from unnecessary ornmamentation; it was an attempt
émphasizing convenience rather :ht;n urchitectmu;al. elegance. An ho{nest‘
effort was made to exclude any superflous elaborations, to establish a
more ‘harmonious and ~compatible liok with nature, and to eiiminate thé
corrupting influences of comscious endeavors to create a man-made
environment. Embellishment, in ig:s decorative sense, has been
elininated to a great extent. However, personalized and biased
characteristics of profesaionally genefated architecture have been
Eransfomgd into o:ﬁet modes . of exp;eésio:%--mo::umentalicy and
technological ab.g:urdity. Although monimental architecture, serving

a priviledged minority, has existed since architectlllre 'became an

4nstitutionalized ph an hasis on technological tours de

force has been a more recent development beginning at the end of the

nineteenth centuxy. .

The one-to-one correspondence between the architect and the priviledged

v\client enabied the architect to expreas hi;nse.lf, his intellectual bias,
and his pergonal feelings toward a certain life style--all this by
fntrv{ulating and translating his client's neeeda into architecture. It
has remained a relationship i;;tveen a status and prestige seeking
cli'enl: and an architect who deaires rgcogni"cion of his artistic

abilities. On the other hand, while the client changed from a private

)




oneA to & more éo]v.lect:lve‘one, the ',emphasia of the a:chif:ect ‘has shifted
from one-dimdnsional aesthetics ‘to narrowly defined an:hropdniorphic
principles, m.at:erial tesources, or apptopria:e tec:hnologiep However,
chis shift in r.he architect's emphasis still did not concern itself with
design as a process; the architect's position has remained predominantly

: that of accepting the num-builc emrirnmem: as r.he end product.

Socié-pclitical, economic and techknologicsl changes were some of the
. major factors which eventually brought about a t:tansfomar.ion of this-
o - relationship. Along with these changes in society, the architect was
f:ompelled to change his perspective as well. He no longer served the

- : pri__viledged client exclusively, but instead had assumed the public as his

2 patron.

However, the nature and attributes of the architect-cliert

relationship remained the same.

Instead of presenting a straightforward

solution to the arc.ﬁitectural problem of the man-environment relationship
and its x;esultir}g artifacts, the architect persisted in offering merelz)
a visual dialogue ‘betwee'n designer and aop’nisticate& obsexver. Conse-
quently, the only apparent change Vl:hat occurred hag been superficially
effective; this change never carried with it a real transfomation from
an abstract into a concrete telationahip; nor has it pene‘trnted beneath
the surface of the problem to a more critical understanding. These
changes ‘aid, hnwev.et, lead the a;ghi!:ecc into an awareness of functional

Y R .
requlrements and the efficient use of man-made sources and their po_:en:ials.

The new role into which he was thrust manifested itself in the belief

. that the architect, could ch the envi and 1y the

social behavier of the pesple as well. .

Housing design, the aspect of architecture suffering the most from this

11




tvpe of exaggerated profcssicnalism-, should not be merely a pl_:oc.ess
of prcxuction and cansumgtioq, where the real use'rs (ichabitants) are -
/w;t Q}I‘from the outside. The a{i;ting conditions that lead to . )
alienation must be cha.nged 80 that the creative and the qualifying -

aspect of consumption (actual utilization of the house) complements

the inherent creativity and responsibility of the design process. To

achieve such a relationship; participatipn of the user is essential Vin

«

this reciprocal process.

Furthermore, housing design is not just a process accmodaciﬁg a
utilitarian and functional role, but a building process and an activity -
.. . accomodating the goal of a “social condenser,” making it possible for

the inhabitants to practice their control over the envifomment according

to their changing needs. Satisfaction of user needs and an enjoyment
. in  consideration of the.environment implies more than a vmrrcwly
def!.ned individual level of gratification with-in the limits of the
inhabitar;t's expefl'iéntial sponténe:lty. Envirommental adequacy
providing the level of enjoyment x'le'eded, is acta‘inable only when
gratification of a need is interrelated with all the other

envirommental needs and controls which are the actions of enjoyment

themselves. . This enjoyment 15 the individual’s comprehension of the
environmental adequacy that allows choice and control of the
enviromental elements. Envirommental adequacy 1is that quality of an

enviromment where form and structural elements are an expression of N

both the use and the user of the enviromment and not an a priori symbol

nor a mechanistic outgréwth of mere function. Although Vitrivius'

traditional principles of good architecture - pamely, utilitas, -
N . B ‘\’
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Firmitas, verugtas - still hold true, nothing much has. been added to

thése\ e;seﬁcial constituents in spite of growimg knowledge, changing

r;eé_a!)d conditions, and the changj.pg client-architect relation;hiy;.
/Design'/and construction experiences of the past few decades have
proven over and over again: that functiom}lim is more ;:han
glorifiéation of the advancing technology; that manb is wore t‘han a
bialogical entity; and that art 419 m;:re‘.than an esptericl expression’

4

of the artist,

. . " It s not the level of technological capability and scieatific
consciousness that fails to achieve an enviromment adequate for the . .
inhabitants' use. It is basically the lack of a realdstic ut;derstanding
of the underlying problem }:hat fails to nourisf: au‘adequan;_ man-

environment relationship. ‘The housge is Qome:hing more thams an

o aggregation of structural elements accomodating congeries of individ;'xalsA

in their needs and providing for their social conveniences. The houée‘ g
enviromment is involved in all the household processes of the
ighabitants; it is, in fact, part of the process, by being the setting
for the actions performed; it is a support system for the individual's

i copirig processes in everyday life; it is a state of mind as well as a
physiéal entity, that extends the range of cognitive abilities .
through environmental mea;;. Therefore, a realistic underatanding of
the housi'ng problem must take into consideration of a broader ecological
view than the limited, s}nrt-sig}xted’definicion of the man-environment

. relationship.

If the dasiguef were to talk about man and his hehavior without some
ecological awareness he would be working in a vacuum. Since this
avareness is determined not only by fhe physical aspects of the man-

iv




environdient reﬂitiom;hip but also by social and psychological

. ré\mificaﬁions, the &esignet's‘comprehex’wioh of the man—euviromem.:

/(elal}'\ionship must go beyond sensory experience and must involve an
unders:anding oE operations of a nature dishinctly other than mere .
.easoning. In other words, the designiprocess must involve an under—
sta;\ding (intellectus) beyond reasoning (ratio). Only by thia
merging of the sensory and it;tellecc_ual knowledge can the design
process distinguish itself from a mechanistic and utppié mode of
i:hinking. By defining the design proceas not as the adoption of a
series of goals through reasoning and volition, but as a simple
extenslon of a praris (here: practical activity exercising a direct
impact on socio-psychological realms of 1ife), which is part of the:
objective reality of human .behavior, can the design vproce-ss serve as
a tool to ,bripg under control tl?e irrational and destructiye aspects
of man's desires with regard to envirommental issueg. By aining the
design process not at the creation of "beautiful" artifacts nor -uc the
pursuit of the designer's personal aims (which evem.:ually became'
exposed as self-ruinous egoisn; and frivolity), but to the critical and
central isﬁules of hcus}ng and society, can the design process a.c:ccmodate
convenience and directness rather than architectu;’al elegance and

sophisticated craftmanship.

It is true that any geration of a ption of knowledge, no
matter-how objective it may bg,_ id the absence of practice can lead to
an over-extension of mere contemplation and abstract thinking. On the
other hand, it is equally important to keep in mind that an over-
extension of practice in the absence of a theuretic;_al un;'lel:scanding can

deviate fron the true nature of the groblén', possibly confusing the
) 3
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means and the end. For any theory to serve practice in the most
A, N .

N - \effective manner, it must, in the first place, depend on prz':ctice, on
&\hdman actl;ali«;*.y.' Reasoning and understanding, practice and theory may
,/be qualitatively different; yet they are oot polar opposites nor are

they totally diverced from each other;‘ rather they are unified on the

basis of human actuality. Within.this actuality the design process

must set for itself as a pri;nary‘l;a_sk' the inhabica;xts' objectification

of design elements and the satisfaction .of human materfal neéde qm{

wants. The -central motif here is the interpretation of man's corgnicive
processes which are far beyond an act of individuality or will, or an
arbitrary convention; they are the reflections developed .from mah'g
material needs as they are manifested in his social life. Since wan's
cognitive processes cannot help. but be affected b); his phyaical’
surroundings and materials needs, and since the cognitive faculties
together with the material potentialities affect his everyday encounter
with environdental dAemands,r the process of cognition and its role 1;i the
man-environment relationship must be included in a comprehensive view of
an entire objective process. The significance of actuality inm cognitive
processes and in return the importance of cognitive faculties in actual
behavior a;zd action are essential issues of the man-environment
relaticnship since thie dialectical process guides a good portion of
man's actions. The importance of the ph}sica]. surrounding (particularly
the housing environment), in :hi:.: dialectical process, lies in the fact
that enviromment has an irreducible impact :nd influence on actuality
and the cognitive processes and also it ‘g\oﬁa through a change by the
combined actions of both. _Therefore, t;he housing -environment is an

intervening variable in the general behayior and action model.

s
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It appears. tihrst‘thg designer, in some compulsive manner, self-
XImsciously A_teAn'ds to intervene in the decision making on behalf of the
L\people for whom Lie is designing. Any novelty which 1s i;lzp‘oducea
rAnto architecture by any means or method, tends to exclude some
important aspects of the whole. While tools ‘of the framework in which .
to operate are greatly emphasized, true pexception and knowledge of
the man-envirome;-n: !'e.latiom;hip seems to be-lacking from the design
process and c;"vff"m““uy from its products. Ccncentrating on only
one or a few of the aspects of a total phenomena, and the sort of
conceptual simplicity that this brings about, has been an escapist but
common activity for architects and administrators involved. The i
consequences of this have been partial solutions which stjzll te:ainA
monumental characteristics. These do ';wt satisfy the true needs of
man nor do they establish apy harmony and concordance between nature-~
man and man-man within a comprehensive view of concrete ec.ological

relationships]

N -
The solution of the housing problem cannot Be :1 basis for solving social
and historical problems in terms of the transformation of social
relations, Ne\-lerthe_‘l.ess, housing plays*an important and a significant
pavn: not only in the e:eryduy 1ife of an individual but in the overall
view of soecial and paychological relations (in gpite of its limited
nature), It is within the housing environment--at least.partially--
that the social sentiments, moods, attitudes, concepts, emorions

‘and prejudices, illusions, and traditiogs ate molded on the basis of
an 1ndividual;s"£veryday experiences and personal observations.

Housing situations as a whole~~in all their historical stages--develop




.

on the basis of physical enviformental

: ‘ces and the socio-economic
conditions. They-are the ramifications of all the forces involved.
And in chis fespecc, they are not independent of the history of social

development nor are they negligible in the development itself.

An individual can i'elal:e co_:an en‘}irument in a human way only when the
enviromnment is related to man ix_x a humane way. What, then, is the nature
of the man-envirotm;ent telationﬁ\ip? What are the.factors, with regpect
to envirommental qualities, that are involved in an adequate relation-
ship? How does the housing eanvironment influence this relationship?
What are the environmental qualiAties that man can use in his daily
coping processes? How are the spatial properties of human behavior
affected by the surrounding envi.ronment? These questions must be
addressed by the designer before any design provision is made to
accomodate a broader scope of objectives rather than ill-defined goals.
The purpose of the conceptual underscan}ding of human behavior end the
enviroment is to detect the uniformities and universals that exist
within the scope of a dia'lectical relat'ionahip. When thesge objective
uniformities in the development of social relationships ‘are traced in
the light of the discovery of the roots of their interconnections, in
the degree of devq}gpment of material needs and production, the designer
cén set true design objectives. These uniformities and these aspects
which are not clearly enough defined to be translated into design
language, constitute the tacil: imperatives of uot only physical
material needs but alin_: taste, conscience and even the most absurd
idiosyncracies. Only when the totality of thege imperatives finds its

way into the design process and when the individual has choice and
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_control over his envir can_this.adeq relationship-b

man and his immediate emviromment--housing--be achieved.. It is not
merely sufficient to provide the most effectively responding environment;
it is also necessary tu.provide an au:ouomu; control over the environ-
ment. This autonomy is essential, for individuals are incli.nled towards
adaptations in accomodating éo any environmental deficiency; therefore,

the environment must be subject to adjustment. This implies an imperative

property for the environment, namely that of flexibility.

Not all the questions raised above do> necessarily find ptaétical .
answers in this study. Design ramifications of such mALLErs are very
complex due to their interdependence on existing conditions—socio-
political, historical, and economical. Answex.:s to some of the issues

related to design and practice which a're raised above are given daily;

‘the basis for these practical solutions lies in exigencies, imediate

needs, availability of resources, in short, primarily in practical
coné.ideracions. No architgctural theory or practice is capable of
changing the course.of practical polities, which is a scrong‘ decisive
factor for practical design solutions ag well as being a dominant
factor in other aspecté of everyday life, Thereforeﬁ. the objectives in
this study have been directed towards the unders:ané':l'ng of the nature Vof
the man-envi;(;:ment relationship rather than in searching for imstant
solutions to problems emerging from the complexities involved. It is
important to realize that no housing study, thereby no housing design,
can avoid conftop:ing such basic and critical issues as the nature of
both human behavior and the immediate environment—housing. The

attempt has not gine beyond the reconsideration of the man-environment
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interaction from a broad ’ ecological petspect:l;re. Litt.:le emphasis
has b:en placed on the practical aspects, not I:hnctthey are unimpor-t_imt
but for the reason that most of present day design considerations and
their applications suffer from a lack of thecretical understanding of
the true nature of man-enviromment interactions. The shallow or nt;n-
existent treatment of theoretical aspects leads to inadequate measures
providing subs:hndgrd. em}ito_lmenta throggh architectural acrobatics, or
by means of a mechanistic interpretation of the ‘critical utgen;:y for

housing and of the true nature of human needs. : -

In this study we are concerned pti‘marily. with the ‘theore!:ical aspects

of the questions posed ‘above, that :I.s., with the ur;derstanding of
different intervening processes invélved with respéct to the {mmediate
environment. Chapter One (Reasons for Concernm) is essentiallsv concerned
wi:th the alienation phenomenon vitpin the realm of the housing
envirglment; meaning-value-need haa been recugnizéd‘as a dialectical
relationship and within the light of this relationship a concept of
enviromental adequacy has been devéloped. In an effort to 1link the
different but related disciplines of knowledge that are part of the

design process, the concept of stress has been introduced. A brief

survey of the use of streass as a unit to combine the different

o

components of a broader ecological relationship i1s given in Chapter

Two (Stress as a Unit). Different envir g--thermal, a pheric
and olfactory, sonic, and'lminous-;lmve been investigated in Chapter
Three (Environmental Considerations) with respect to their -
phys:lc;lo-gical and psychological influences on man's behavior.

Cognitive processes ‘that are involved, especially in psychological




factors due to envirqnmenta]‘. cues and é::lnulations, glve an understand-
ing of the coping processes with regard to enviromental demands.

Further affirmation of the importance of cognitive faculties in

response to envirommental forces (particularly to matural/physical)

has been traced through historical and cultural developaent.
Delineation of ernvirommental dimensions--structural elements,
complexity; of space, and degree of flexibility--has been made to show

13
the dialectical nature of ecological relationships; the structure of

environment and the hange pr betw the individual anfd the
enviromment have been the basic frame of reference by which we have

elaborated on these concepts. A theoretical model of envirommental
stress has been constructed and the concept of environmental flexibility
has been develcped'. Environmental dfmensions and the cuncepl;.ual‘ model
of environmental stress are the main issues dealt with in Chapter Four

(A Concept of Enviroumental Stress). In Chapter Five (Implications on

the.Hnusi’hg-Design Process), with the aid of a Hegelian-Marxian concept,

praxis, the housing act’i;(ity has been defined as a process rather than

a product. In the light of the arguments presented in the previous

chapters the primary conflicts that exist between the individual's®

cognitive processes and the environment are dfscussed; a proposal to
divide the design ¥ tequirements in housing has been made. Fallowing

these arguments a hierarchy of design conaidetations has been

suggested.

T Any at:udy int:et'ﬂed as a preliminary ayntheais of any-aspect of our

knowledgc; is inevimbly indebted to the works of nmany other people;

this study -is no exceptiou. Indeed the present atudy would have been
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Chapter One

INTRODUCTION
REASONS FOR CONCERN
The end result of design is the objecrification of the total design -
process. Under certain cm;ditious this objectified and reified
human activity can lead to the domination of man by his own pn:u']l‘xct:s.1
ObjéctificaEiOn denotes the act of persunaliut‘ion of the’ olsject.:s by ‘

the ind{vidual. Objective reality in an emnviromment realizes man's
s N

1 The phenomenon of objectification became one of the funddmental .
elements in Karl Marx's preoccupation with the threats and promises
of .a new age. As a key element in the concept of alienation which
Marx treats in the Feonomic and Philosophical Mamuseripts of 1844,
objectificancn is an integral part of the substance of his thought
aboyt man's nature. His economic philosophy, which stems ‘from these
key concepts within a sccio-historical ive, Jis a h for
solutions to the problems confronting the 1ndiv:ldual and his relation~
ship to the whole enviromient-—a rapidly changing, industrializing

and urbanizing society. See: K, Marx, Xanl Marwx: Barly mbmge, trans.
and ed. T.B. Bottomore, New York: m:Gzaw-Hﬂl Book Co., 1963

(esp. Aliepated Labour, last section of the First Manuscript,

pp. 120-134). For Marx man's activity of production and: labor which
leads to concrete externalization of his-powera is the essential -, “;
criterion for objectification: "The product of labour is labour which

has been embodied in an object and turmed into a physical thing; this

product is an abaect?-fwatwn of labour. The performance of work is

at the game time its objectificatfon., The performance of work

appears in the sphere of political econony as a vitiaiton of the worker, -
objectification as lose and as sexvitude to the object, and .

appropriation as aliemation.” (p. 122). Later in the Manuscript he

delineates ‘on this.further: "It {s just in his work upon the

objective world that man really proves himself as species-being. This

production is his active species-1ife., By means of it nature appears

as hig work and his reality. The object of labour is, thereforé, the
objestification of man's speciea-life; for he no longer reproduces

hinself merely iutellectually, as in conacfousnéss, but actively and

in a feal sense, and he sees his own reflection in a world which he.,

has constructed." (p. 128). ‘ B

3
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own faculties vhen all objeqta become the ébjectification of Fhe
individual himself.~ In ot:lher wrd;, the objects have to confirm and
realize personal individuality by defining the condié‘icns for material
existence; objectification is the premise and the condition for humap
material existence; it is the creation and control of emvirommental
elements, thereby leading to unfold potentialities and faculties

{cognitive and physical) of man. It should be emphasized, however,

%

that this is not merely an intellectual ph 1;‘the aut:
existence of envirommental elements requires a control over them,
beyond the merely cognitive processes, to overcome the independent

existence of these elements.

When the designed elements (products) ir man's envira\mnenr. acquire an
existence independent of him, autohomous in their functioning, then

man himself becomes a subordinate to these "things". This phencmenon,

‘known as alienation, (a Begelian-Marxian concept), creatés am unhealthy

IFor a further discussion of Hegel's and Marx‘'s explanation of
objectification with regard to this matter, see: S. Avineri, The Soctial
and Political Thought of Karl Marz, Cambridge,. England: Cambridge
University Press,1968, pp. 96-105; R. J. Bernstein, Praris and Action,
Philadelphia: University of Pennsylvania Press, 1971, pp. 42-50; and
also 1. Meszaros, Marz's Theory of Aliemation, New York: Harper asd
Row Publishers, 1970, pp. 61-65. Briefly, the major distinction between
Hegel's and Marx's interpretation of objéctification lies in the
positions that each thinker takes: for Hegel, spirit is the object-
creating force and objectification is defined as the creative activity
of nature and the successive cultures; for Marx objects that man
produces are the- concrete externalization of his powers and faculties,
and it is-this labor power and control that defines the objectification.
Marx criticizes the purely spiritual approach to the real problem of

.the creation of objective conditions: “...to rise it 1s not enough to

do so in thought and to leave hanging over our real sensual lead the
real.palpable yoke that cannot be substilized away with ideas. Yet

. 'Absolute Criticiem has ledrnt from Hegel's Phenanenology at least the

art of changing real objective chains that exist outside me into
mere ideal, mere subjective chaina existing in me, and thus to change
all exterior palpable struggles into pure struggles of thought."
K. Marx and F. Engels, Tha Boly Family, trans. R. Dixon, Moscow:
Foreign Languages Puba, 1956, p. 15.
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,talétionship between the individual and his envi : in the
of hia daily activity. His inability to cope conscimfaly with the
spanﬁneous dex;ands of~.his own, products and his aubject;icn to a real
situation not under his comtrol, tend to make the individual a captive
of his own enviromment. In- the lopg rum, such an antagonistic
relationship, due to the diverted objectification of human activity
as a result of the design process, may lead to "delayed pathological
X

effects"! 1n mag,

The individual's consciousnessd of his housing enviromment, does not
spring from the abstract sphere'of pure thinking but fron the concrete
circumstances of the enviromment's physical conditions and social

. A
relations. H r, this consci is not a mechanical act, but

a complex djalectical process.2 This pr‘oce_ss, as in Freud's theory
of motivation and conflfct (dual-instinct theory), assumes that two
opposing forces with contrary purposes or directions’ exia.t tcvgether.é
The conflict lies between the ;iemands made by the external environment

and those of the 'i;mer self of the individual. Furthermore, the inner

IR. Dubos, So Human An Animal, New York: Charles Scribner's Sons,
1968, p. 148. . .
2The dialectical process signifies that properties of human reason are
not a priort, and that the general trend of the process.of beceming

can only be influenced by concrete situations. The process that leads

to consciousness is the process of reality (concrete situations); this
consciousness leads to a certain kind of action and behavior in that
particular setting; this action or behavior tends to change the
undesirable actual- situatious; and this change brought about by the
action gives rise to new consciousness: .

3For fiore detailed discussion of S. Frewd's “dual-instinct theory”

and its relevance to the dialectical process, see his: New Introductory
Lectures on Psychoamalyeis, trams. J. Strachey, New York: W.W. Horton
and Co., 1965, (1933), pp. 95-111; and Civilization and Its Digcontents,
trans, J. Strachey, New York: W.W. Horton and Co., 1962, (1930), pp.

1
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self may be In conflict with opposing tendencies which may lesd fo the

possibility of different responses to the external envirommental demands.

According to Marx and Engels this consciousness’can be nothing else -
but conscious existence, the actual life process..l During the life

process, interwoven with material activity, the' individual’s conceiving,
thinking and ct;ping processes. develop. The elements of t:h:ls,canscio‘us-

ness are '"...at first, of course, merely consclousness concerning the

immediate sensuous envir t and consciow of the linited

connection with other persons and things outside ‘the. individt;xal. . .'_'2
Although gensation is animal in origin, it is deveioﬁéd ‘beyond the
mere sensory response in human beings to set the basis for human ..
behavior ‘and action. In very broad t;ams, the as;\ml;cions in man-

enviromnment relationship studies tend to be twofold. First, with

the help of ethology, some results of studies made on animals

‘are projected towards man's interaction with the enviromment; second,

a symbolic meaning, which is a direct result of man's cultural values,
is emphasized in the interpretation of the man-environment relationship.

The biggest difference between man and aaimal lies in the nature of

-

this consciocusness which is in fact a social product. For the

~

55-69, However, it must be kept in mind that Freud took a critical
view of Marxism, particularly of the dialectical process (See New
Introductory Lectures..., pp. 176-181). This criticism 1s basically
directed toward thé materialistic (mainly economic) aspects of the
dialectical process and-fails to see in a broader perspective its
‘conceptual -relevance to the very same ph (coexi of

. opposing purpases—-:heir struggle-and unity) that he, himself, argues

with regard to motivation and conflict.

IX, Marx and F. Engels, Feuerbach: Opposition of the Materialistic
and Idealistic Outlook, in, Selested Works, 3 Vols.; Moscow: Progress
Publishers, 1969, v.l. P 25.

2 15id, p. 32.
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animal there is no d;stmction between itself and life activity, -
wh_are'as, for man, this life activity itself is an object of his
consciousness. Certainly, this conscious life acﬁvity 1s different
from the life activity of animals. Although reality strongly proves
this to be the case, some studies of human behavior, and habitat as
well as their proposed methodologies fail to see this basic distinction
between man -ard animal,? The implications of such limited approaches
in the design process result in the idea gha: man behaves like a
mechanism. It is assumed that man does not requiré more than. the

satisfaction of his immediate physical needs.

The adaptation of animals to their .enviromment is of a passive nature;
man on the other hand, actively cha-nge}: his enviro;\nen:. These changeg
are implemented with the aid of ._t'xis physical labor and his mind. At
their highest level of development, animals are capable of merely
Ywollceting the means of sub,sistf?nce, whereas man produces them."3
Evidently, man has' a different relationship with the enviromment than

the animal., This difference aione should make the attempts to apply the

Warx, Xarl Mars: Barly Hritings, p. 127.

25ome of the most influential studiea in the area of ethology and its
rela:ionshipa to man's enviromment have been done by J.B. Calkoun.

For examplé, see: Papulation Density and Social Pathology, Soientific
American, v. 206, n. 2, 1962, pp. 139-148; Design for Mammalian Living,
Architeatural Asscoiation Quarterly, v.l, n.3, 1969, pp. 24-35. See
also: B.B. Greenbie An Ethological Approach to Cormunity Deaign, in
HW.F.E. Preiser (ed.), Bwir tal Deeign R h, (Selected Papers,
4th Interrational EDRA Conference), 2 Volg.; Stroudsgburg, Penn.: Dowden,
Hutchinson and Ross, Inc., 1973, v.l. pp. 14~23; and A.H. Rager i
Ethological Contributions to Understanding the Buman Use of Space,

. Han-Envivonment Systems; v.2., n.2, 1972, pp. 105-108.

3, Glezerman,-Historical Materialisn'As a Science, in G. Glezerman
and G, Kursanov (ed.s), Historieal Materialiem: Basic Problems, tranms.
D. Fidlon, Moscow: Progress Publishera, 1968, p. 33. .

3



£indings from animal studies to that of the human habitat appear

_unacceptable.
At times the manifestation of man's consciousness is carried to
opposite extremes. This happens when the enviromment is treated
primarily as a' symbolic extension of man's, activities.l This -
7 fetishistic chathcte;ization oj, man's enviromment tends to ignore the
material activity of man. Just as re.lig\ion is primarily a ptuduct
of mankind's lack of control over the matural and societal forces,z
so similarily do the mysc:lcal and metaphysical forces, manifest in

some sort of symbolism, become the products oE the 1nd1v1dual -3

inability to control his own immediate environmep\t.

Alienation

Through the three interchangeable conc‘epts posed by Marx3--alienation,
objectification and fetishiem—we can have & better imsight into th:;.
misconceived assumptions and ptem:i.ses which eventually affect the
man-envivomment relationship. The concept of alienation extends beyond

the oppressed classes of society, i.e. ir is not purely economic in

Isee, e.g.: C. Cooper, The House As a Symbol of Self, Working Paper
Ho. 120, Institute of Urban and Regional Development, The University
of Caliﬂ:mia, Berkeley, May 1971; and alsg, Lord Raglan, The Temple
and the House, London: Routledge Kegan Paul, 1964.  Lord Raglan goes
even further to argue that houses were neither shelters nor dwellingse
but temples-and-that the hotge form in derived from tbe form of the
Canple. ~
2. Novack, The Problem of Alienation, in E, Mandel and G. Fovack
The Marxiet Theory of Alienation, New York: Pathfinder Press, Inc.
~(A Merit Pamphlet), 1970, pp. 38-39.

SMarx, Karl-Marz: Barly Weitings; See also, K. Marx, Capital, 3 Vols.;
trans. 8, Moore and E. Aveling, New York: International Publishers, 1967,
. {esp.v.1, pp. 71~83; v.3, pp. 391-399). .

1
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character. It 1s"a social and psychological r.
that the individual lacks effecfual control over the forces in his

énvi;:onmenc and has not yet o?cained control ove;' the .basic sources
} i of his daily activity. The alienation o-f the inhabitant 1n>t,al£tion

to his enviromment does not only mean that his enviromment becomes

q

merely an object, but tliat the envir an indep
" existerice. The enviromment exists independently of the individual ,

. . .
alien to him, and functions adversely as a dominating power.

The alien nature of the environment forces either passive acceptance or

revolt upon the individual, which is contrary to-the process af
consciousness. The process of conaciousx;ess, as it is related to l:lhe
housing environment, is not a passive act on th@ part of the individual.
Since it is the actual reflection of thé existing housing situation in

which the individual's experience takes place, it has & dialectical nature
- . '

and this invariably acquires an active characcer. The process of ’

consciousness ix ﬁothtng other than an individual's life activity.

In a broader perspective, the phenomenon of alienation can be viewed

as a procesg rather than a set of varianta. Barakat, in an attempt
to approach the problem analytically, describes three stages in this
pro;:e;s': a) sources of alienation; b)' alienation as a mode of
experience; and c¢) behavioral consequences of alienation.! There are

. -both w'ulti-\f_litec'tional and interactional reiationahips between these

. stages. Following -this analytical approach, we shall deacribe each

1y, Barakat, Al%egation: A Process of Encounter between Utopia and
Reality, The British Journal of Sociology, v.20, n.l,- 1969, pp. 1-10.
‘ b




stage in this process within the context of the na_n-euv‘.'.roment

relationship.

Sources of Alienation
The sources of aliemation consist of two major classes: 1) statés of

overcontrol; and 2) gtates of undercontrol.

i. States of overcontrol refer to highly in_f‘la:?ble emiroments or
oversimplified envirm_rnentex and can be de;cribed as the following set
of circumstances: a definite lack of opportunities ifior the inhabitants
to control, manipulate and .influence the elements of thg envitomentv
vwhich :;ct upon their daily activities will probably gventua:e feelinge
of alienation. This state of ‘i:uuer_.lesqnea_s' is primgrily dee to the
hindrance .of real participation in the creation and objectification

of the enviromment by the inhabitante.

1i. Another aspect of the state of powerlessness is the problem of
identity. This is mainly a lack ;:f direct communication between the
designer and the inhabitant. The "alienation of the capacity to
comunicate” as Mandel? calls it, is partially a result of the fact
that the architect deals not with the actual tenant as decision maker
but with the legal client. The new fype of relation;hip wherein the
personal patronage of the past has diminished, is a dilemma which

"impels architects to emphasize their social engineering claims in

e +

g, Perin refers to such envir 8 as captive envir --a
"variant of the structured, directive, and authoritarian environment.
With Man in Mind, Cambridge, Mass.: MIT Press, 1970, p. 43.

2, Mandel, The Marxist Theory of Alienation, in E. Mandel and
G. Novack The Marcxist Theory of Aliemation, New York: Pathfinder %
Press, Inc. (A Herit Pamphlet), 1970, p. 23.

1
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attempts to counter-the imbalance between their ideal self-image and
the actual situation.”l The designer is separated from those for

“

‘whou he is designing both socially and adminiatratively.

\

Hnusin‘g situations and policies wl_:ich lead to such feefings of
alienation are various and numerous. What the official housing policy’
makers and other related agencies try to provide is often
diametrically oppc‘sed to the hierarchical order of thinga that the
families seek. This is especially true for housing developments in
underdeveloped countries where there 1s the preés;ng probiem of
squatter s_et:ie_mep:s. Although the dilemma of squatter settlements is
_ more a social than an urbaniatic problem, the solutions that are proposed
derive from a narrow perspective of mérely ptov,;ding shelter.2 For
instance, Turner's extensive studies in Latin America show that the 10\{
income familieés of the squatter settlements seek secure land tenure,
commynity facilities, adequate dwellings and ut:{lit‘ies in this order.3
Yet,';what the state offers them is exactly the opposite in order of
priority. "§imilar conflic;:ing situations, which become sources of

alienfation, exist in many other developing countries.%

LA, Lipman, The Architectyral Belief System and <Social Behavior, The
Britigh Journal of Soeiology, v. 20, n.2, 1969, pp. 190-204.

21, Tekeii, Gecekondulari Planlama Sorunlari Ve Yollari (Planning
Problems of "Squatters'), ODTU Geligme Dergisi, Ankara, n.2, 1971,
pp. 285-314,

"33, c. Turner, Barriers and Channels-for Housing Development in
Modernizing Countries, AIP Journ., v.33, n.3, 1967, pp. 167-181;
J+C. Turner, Lima's Barriadas and Corralones: Suburbs versus Slums,

T Ekigties, v.19, n.112, 1965, pp. 152-155,

4p.A. Enery, Creative Aspects of Shanty Towns, Ekistics, v.15, n.90,
1963, pp. 268-271.

’
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The uncounsctious ‘impositin'n of middle-c‘l'aas' values upon the desigﬁ“':;f
housing for the lower and working classes ‘is‘no:‘uniéue to the
developing countries alone. The hindrance of p;rticipatim in the
actu;slizatiun of their new enviropment. lead to feelings of alienation
among Boston's West End residents when they had to relocate.! Ror s it
only true for low-income housing. Reynold's ard Nicholson's survey

of  the attltjudes and general gatisfsction of housewives living in
high-rise residential blocks in London\and in Sheffield, shows evidence
of feelings of alienation due to too much enclosure and the tenants'
inability to control their immediate enviromment.? Gottman views these
phenomena of dissatisfaction and alienatfon as res;iting fron§denial of

3
free chojce. A

The designer's social and administrative policy, as distinct and removed
as it 1is from those for whom he dasig;xs. is partially responsible for the
shallow treatment of the ‘housing problem. Efforts t:s gsolve this ’
situation generally do not go beyond relating housing design to housing
values.® Thé crucial relationship, however, lies between the residenu;»'
total set of :{alues and the whole socio-housing enviromment. Household

tensions, :he/conflicting assessments of the different aspects of the

"

1c. W.“Hartman, The Limitations of Pubiic Housipg-Relocation Choices
in a Working-~Class Community, 4IP Journ., v.29, n.4, 1964, pp. 283-296.

21. Reynolds and C. Nicholson, Living OFf the Grousd, Architects’
Jaurn., v.150, 1969, pp. 459-470.

3J. Gottman, The Ethics of Living at High Densities, Fkistics, v.21,
n.123, 1966, pp. 141-145.

43. P. Dean, Housing Design and Family Values, in W.L.C. Hhm:t:;xT
G. Milgram,.and M. E. Meyerson (ed.a), Urban Housing, Wew York: The
Free Press, 1966, pp. 127-138. .
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liviog arrangements,reveal appax:e;:t malfunctioning in the everyday life

of the dwelling.

1ii. The modern idea of effieiency as a way of achi and

is a likely source for the feeling of alienation. Along'wi:i:h
technological advances, the iutilization of technologicsl potentials
increased, and the industrialization of architecture found its place in
the architectural lptocesa. While technology and its means are an
undeniable source of potential, its uciiizatioﬁ and implications do
not ordinarily go beyond the "‘se[arcb for minimm d_imensim{s, assuﬁing

that efficiency and economy are the prime goals' in the man-enviromment

. relationship. . Cor 1y, this mechanically interpersonal relation-
N A
ship helps to bring about the treatment of individuals as numbers or

things.

At present many countries feel the weight of the problem generated by
the "efficiency approach.” Despite the obvious coﬁsequencea of such

a design attitude, extensive studies now going on promote technological
efficiency defined in rather narrow terms.l The issue is seemingly
diyerted from the actual goals in favor of the means to fulfill those
goals. That 1is, the means (in-this case, techmology) are emphasized,
optn:fzed' and utilized in the most efficient way. Somehow, the
des'ig‘ner completely detaches himself from the more critical issues

that he ought to be dealing with. This approach hurts the individual
since, in the design process, the individual's needs become overshadowed

by efficiency of the means, In other wa::!s, man 1s eliminated from

1R. Severino, Equipotential Space:Freedom in Architecture, New York:
Praeger Publishers, 1970.

1
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' the whole ptoc'esrs“of'desi'gn. Material satisfacticns do mot cowplétely

1

satisfy man's fundamental needs.! Under the guise of dndustrialization -

" or rationalization, the other congéituents of the system. are

ignored for the Qake of cheaper and quicker cnnséruccibn.

The-»ccmp!.ex and many sided relationship between man a;xd hie enviroment
tends to be reduced to a mechanical interpersonal relacionship.z When
applied to the deéign process, this approach results in wethods
utilizing rapid construction and a narrowly definec! economy as the

determining factors. The results are socially and psychologically

5, Spencer, et al., Stress and Release in an Urban Estate, London:
Tavistock Publications, 1964.

ZDesign consequences of this tem‘lency can be sléen in, for example:
V.S. D'Souza, Social Structure of a Planmed City-Chandigarh, New
Delhi: Orient Longmans Ltd., 1968. This tendency seems to be very
common among many researchers. A.L. Schorr, for example, spesks about:
housing conditions and their effect upon social mobility. According to
him, architectural, political and social decisions about housing,-

--.Nn0 matter how remote it may seem at first chought affects the
ability of poor people to move up out of poverty." Slums and Social
Insecurity, Washingtom, D.C.: U.S. Government Printing Office, 1966,

P 3. Later on, Schorr com‘ludes that housing plays a role in the

“preventién of poverty," {p. 96). Recently, in his -book Defensible
Space: Crime Prevention in Urban Design, New York: The MacMillanm Co.,
1972, 0. Newman described defensible space as a “.,.living reaidential
environment which can be employed by inhabitants for the enhancement of
theilr lives, while providing for their fanmilies, neighbors, and friends,"”
‘p. 3, and expressed his feearch findings, observations and general
guideunes that emerged from these studies. In spite of some valuable
infortation pertaining to human behavdor and the environment, the book
tegatda, with a simplistic attitude, the man-enviromment relationship:

"...defensible space design also attempts to attack the root eauges of
crime.” (p. 4; italics added). It is evident that the man-eaviron-
ment relationship cannot be reduced to a set of conditions which repteseat
the sole causes for certain behaviors, in this case criminal, and which
derive from outside of the psychological construct, a fumt:lon of
personality structure and sociv-economic conditions. Whatever the effects
of the surrounding enviroment and peripheral stimulation, the drives
or needs leading to criminal actions involve psychological and social
reasons, as well as economic conditions. The dialectical complexity,
that ig ipherent in the man-enviromment relationship, forces us to be
concerned with broad categories of change rather than with real causes
as 1s done in the phyaical sciences.

b
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stifling, visually monotonous buildings which lack capacity to be

adapted to the needs of present day man. Instanges of this type have

Abeen occuring in capitalistl and socialist? countries alike. Large

project dwellings have been dismantled long before the expected life
3

span of the buildings has been reached. Similar dissatisfactions and

complaints are heard from temnants residing in project dwellings in

Pedregulhos, Budapest,3 Halle—Neustadt,“ and in Ankara,S

iv. An oversimplified view of human behavior and & crude standardd-
zation in the architectural elements eventually demand conformity

from the residents beyond their capacities. Such an interpretation of

’ the needs of the individual is another potential source of aliemation.

This absurd uniformity, providing 11tele varia:ion and challenge ia the
living enviromment of the inhabitants, stems from the fact that everyone
{s expected to fit into l;_he mold of an instant enviromment rather than
to live in it across :ix;e. Shad Woods observed _this phencmenon as
desolation: "Cells have been stacked, staggered or spread out in an

endless var':iar.ian of geometrical arrangement to make an endless series

he New York Times, October 29, 1970, p. 47; The New York Times,
June 10, 1973, section 2, p. 24.

2p, Khazanov, Standard Architecture or Architectural Standard,
Arkhitektura SSSR, n.9, September 1970, pp. 30-33.

38.C. Brolin and J. Zeisel, Social Research and Design: Applications
to Mass Housing, in G.T. Moore (ed.), Brerging Methods in Envirormental
Jesign and Planning, Cambridge, Mass.: MIT Press, 1970, pp. 239-246.

AThe Hew York Times, February 25, 1973, p.6.

" 51. Acaroglu, “Gecekondu Alanlar{ Yer Secimi Kriterleri ve Onleme

Yaklasimlari " (Criteria for the Selection of Locations for Squatter
Housing), Project Report, YAE. PR.22, Middle East Technical University, -
Ankara, June 1972, (Mimeographed).
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of virtually :I.denucal housing schemes, from Stockholm to Algieta, anfl
from Moscouv to London...The result is desolation. Fothing so resembles
a plan masse as another plan masse."! This rather dismal view is
based on the products of the contemporary architect's professional
belief system which assumes that the social beor of the inhabitants
is influenced by the physical environment, they are simply molded by
it,2 Further; 'it is a rather confnun assumption among architects and
planners that the builet envitome;:t, prescribed by the designers, cag
bring solutions to most c;i the problems fac:lng‘ society. This mania for
grandiose performance is based upon the inﬁaé;ﬂe interpretation of the .
"master builder's historic role".3

. ) . A
The weakness of such a theory lies in the fact .that there is a difference
bemeen‘the intended and the actual utilization of a space. This is

e-vidently due to unenticipated demands of the fnhabitants and the

crude interpretations of whatever needs are considered at phe design

la, smithson (ed.), Tean 10 Primer, Cambridge, Mass.: MIT Press, 1968,
p. 90.

2There are numerous criticisms written about the architect's
professional belief system. Some of these stress the urgency for a new
role definition to clarify the architect's position in the trimal
relationship of artist-technologist-and so¥ial engineer. See, for
exanple: M. Broady, Social Theory in Architectural Design, Arena,
January 1966, pp. 149-154; also Lipman, The Architectural Belief
System and Social Behavior.

3m a Report on Your Profession, AJA Journ., v.33, n.6, 1960, .
-pp. 115~130, the ATA Comnittee on the Profeassion expresaed their

concept of the architect's role in the following manper: "The total
enviromment produced by architecture in the next forty years can become
greater than the Golden Age of Greece, surpass.the glory of Rome, and
outshine-the magnificance of the Remaissance. Such an era is possible,
provided the architect assumes again his historic role as the master
builder. 1In such a role he must retain the basic control of design, not
only of :Lndlvidual ,buildings but of all design-involved with man-made
enviroment. » Do i1s.
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stage. Obviously the social and psychologicel costs of this demand

for conformity may sometimes be expensive,

Evidence of. nonconforming usage of sp is quite app in many
stud.ieS'chnt attempt to evaluate the attitude of residents toward
their enviranment.! For instance, Cooper repotts- this conflicting
sxtuac:{on. especially for the internal layout and design of houses, .
despite the falct that reaid;nta evaluated some other aspects (e.g.
immediate external surroundings, choice of_imal:elz':lals, social eanviron—
ment) of the design project rather favorably.2 A lack of flexibility,
dormitory characteristics, and a lack of community 1ntegtat£iun in the
new housing developments can be attributed to the fact that everyone
is expected to fit in;o these instant envi/t\onmen:s.:" Unsuitability
of higﬁ-rise‘ residential blocks along the same lines has been the
' resulting factor of the above méntioned characteristics.4 Problems of
individual 'adjusmn_ents, isolation and security, unfulfilled :mot:lonal
responses, and social recognition, as well as the individual's being
deprived of new experiencea are all potentfal sources for the arousal

of alienation, Ward relates this type of alienation to the analytic

-

1y, Rosow, The Social Effects of the Physical Enviromment, AIP Jowrn.,
v:27, n.2, 1961, pp. 127-133.

2c. cooper, Resident Attitudes Towards-the Envivomment at St. Franeia
Square, San Francisco: A Summary of Initial Findinga, Working Paper
No. 126, Institute of Urban and Regional Development, The University
of Califernia, Berkeley, July 1570, -

3. V. Hole, Soeial Effects of Planned Rehousing, Town Planming
Review, v. 30, July 1959, pp. 161-173.

4R, Lal, Living Conditions in Multi-Storeyed Habitations and Their
Soeto=Poychological Impacts, Roorkee, India: Nem Chand and Sonms, 1969;

A.' Stevenson, E. Martin and J. 0'Neill, Righ Living: 4 Study of Family
Life piving in Plats, Carlton, Victoria: Melbourne University Press, 1967.

1
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techniques that are based on "absolute', 'atomistic' or ;deteministic'
notions.! These not only lead to alienation for the residents, but,
according to ngd, also lead to difffculty and dishonesty for the

designer.

i. States of undercontrol refer to 1 envi: . These are

ptopérties ;af normative structure. The laek of realiem in.the approach
to design. and its eventual effett upon the individual is a potential
source for the feelings of aliénation. Different schools of modernism
and formalism, especially in the field of visual afrm, have influenced\
the architectural expression. The various 'Eoms of "ismg"-~cubigm,
expressionism, utilitarianism, futurism,/\et:c.-—in general either assume
" that the human meaning of réality exists in the immediacy of
app‘ear‘ancea (e.g. utilitarianism), or reflect the reality of man.
devoid of any meaning (e.g. cubism).2 The "ismg", which are obviously

anti-realist and a-social in character, eventually lead to feelings of

1a. ‘Ward, Rightness and Wrongneass In the Physical Enviropment, in
G. Broadbent and A. Ward (ed.s), Design Methods in Architecture,
New York: George Wittemborn, Inc. (Architectural Association Paper
No. 4), 1969, pp. 166-178,

2These different movements with regard tq different forms of art,
e.g. painting or sculpture, are one thing; but when transposed to
—~architecture, they assume a different significance altogether. One
particular architectural movement-~-Constructivism—-deserves a special
note, here. Constructivisn, primarily a Post-Revolutionary architectural
movement in the Soviet Union, evolved rapidly together with the other
arts to enhance the.social development of the new era. - The work§that
was done particularly in the housing area by Constructivists such as
M. Barshch, M. Ginzburg, I. Milinis, A.A. 01, A. Pasternak, I. Sobolev,
G. Sum-Shchik, G. Vegman, and V. Vladimirov are significant not -only
for their effective solutions to incorporate the architectural enclosure
inte the new way of life but also for their consideration of the multi-
dimensional issues involved in the housing problem. Economic and .
rational design solutions were not detached from social and
psychological aspects of the complex problen.  Commitment and
consciousness of the Stroikom architects took them far beyond a mere

3
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alienation. Their roots lie in subjective and individualistic idealisn
nwhich quite easily turn into capricious and one-~sided ideas, aveni:uaily
being imposed on the individuals. .'1'hey lack the i'vital 1ipks with life

and {lack] a profound study of human existence,"l as well as contimuity.

;)n the other hand, architectural functionalism (a2 "rational" movement),
which is the architectural counterpart of u:_iiitarinnism, showed a°
déceptively promising impact at the beginning, However, the extensitjiu
of rationalism (or as Meszaros refers to it as "the growing abstraction
from human needs in favour of the needs of the markeﬁ"z) was nothing
more than a conceptualization of nature that was comple:e'ly div::rced
and alienated from man. This was mainly due to the triviality and

. ~
shallowness of the concept which only sought those aspects of the

response to the needs of the day. '"They knew that transformations of
morals and entrenched habits could not be promulgated by decree or with
the wave of a wand,” as A..Kopp expresses their assents and credences in
his Town and Revolution: Soviet Architecture and City Planning 1917-1935,
trans. T.E. Burton, London: Thames and Hudeon, 1970, (1967), p. 140.
M. Gidzburg's own words express the non-utopic role they had adopted in
theix approach to the housing problem in prompting a transformation to a
new way of life: "We consider that one of the important points that
must be- taken into account in building new apartments is the dialectics
of human development. We can no longer compel the occupants of a

* particular building to live collectively, as we have attempted to do in
the past, gemerally with negative results. We must provide for the
possibility of a gradual, natural transitfon to communal utilization in
A, number of different areas... We considered it absolutely necessary to
incorporate certain features that would stimulate the tranaition to a
socially superior mode of life, stimulate but, not dictate.” Shlushali:
Problemy Tipizatsii Zhil'ya R. S. F. S. R. (Minutes: Standardi-
zation Problem of Dwellings in the R.S.F.S.R.), Sovremennaya Arkhitekiura,
n.1, 1979, pp. 4-6, (p. S), quoted in Kopp, Town and Revolution, p. 141.
See also the Appendices given in Kopp's book, pp. 245-260.

1A, Dynshits, Realism and Modernism, in S. Mozhnyagun (ed.), Problems
of Modern Aesthetics, Moscow: Progress Publishers, 1969, pp. 261-298,
(p. 279).

2Meszaros, Marx's Theory of Aliemation, p. 193,
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individual that "correspond to the immediacy of private uﬁility and

private appropriation.”! The are a g 1 depletion and

impoverishment of daily life along with the encouragement of individual's

isolation.

>
Besides the initial momentum which Modern Arcl;itecture gained from

the Cub;.st and Futurist movement at the turn of the century, Banham2

lists thrée predisposing causes or'iginating in the nineteenth centyry-

which acted as accelerators upon this new a}'chitecture: first, the

architect's sense of responsibility to the society (Pugin, Ruskin,

Morris); second, the Rationalist, or strutﬁtgl approach to

architecture (Willis, .Viollet~le~Duc, Angm/a\te Choigy, Semper); third,

uthe tradition of aca4mi:c inst;tuction (Ecole des Beaux-Arts). .None of

these predisposing causes was strong emough to liberate what existed ’
earlier (architectute‘;f the nobility, mommental avchitecture) from

serving tt:e power elite. Nor could Modern Architecture, any more than

its pt_edecessors, desplite all the technologiles which it had at its

disposél, bring comprehensible and sound solutions to the enviromnmental

problems of the masses.

Some short lived wovements (e.g. Futurism, 1901-1914, De Stijl,

-

%
1917-1925, Constructivism, 1911-1932) and some relatively long lived
movements (e.g. Bauhaus since 1919) tried to reject the past of

monumentality and classicism. Attempts were undertaken to purify and

give a new meaning to architecture and to make it equally avatlable to

IMeszaros, Marx's Theory of Alienation, p. 204.

2R. Banham, Theory and Design In-the First Machine Age, New York:
Praeger Pu‘blishers, 1960, p. 14.
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the masges t;ther Ehzm merely to the priviledged. The 1ink between Ty
technbluéy and art was established bu!; 4t could not bridge the )
contradictions betwéen technology, art and ;ociety.l Although
functionalism achieved. some "honesty" in architecture, it is
néverthelesé "in _part, an arbitrary artistic style, whose affinities
with Cubism, Mondrian's geometrical abstractionism, sculptural
cngs:tucl:ivism, rationalistic music and anti-poetical poetry are
evident."? Any design based upon"subjective idealism, individualism, ™~
aethe;:icism or formalism, that is, design isolated from reality, must

vanish before a sound solution can be generated.3

’Furthermre, the 1ndus:r1al revolution, despite all of 1its pocential

created a problem within the system of productinn and the distribution of
wealth. Fitch explains the phenomenon in the following manner :

Industrial civilization, through mass production has made
material plenty a reality for mankind for the first time

1This is very apparent especially in the attempts made by the Bauhaus,
which has been one of the most influential schools in the Modern
Movement. The failure of integrating technology, art and society was
not the result of unconscious or unintentional efforts. Individuals
who attempted to search for sclutions and methods within the context

of social and ecomomic factors were not very encouraged. Furthermore,
some of the leading figures in the Bauhaus movement were even persecuted
for their beliefs and attempts to bring in the social aspects. Hannes
Meyer who was appointed the director of the school;{1928-1930) after
Walter Gropilus, was one of those who was forced out because of his
efforts to tie in the social aspects of the eaviromment with the
technological and artistic aspects, which were being emphasized by the
Bauhaus. See: H.M.-Wingler, The Bauhaus, ttans. W. Jabs and B, Gilbert,
Cambridge, HMass: MIT Press, 1969, (1962), (esp. pp. 139-143, 153-154,
163-165).

28, Mcullen, Art, Affluence and AZwmtwn, New York: Mentor Books,

1969, p. 213.

31, M. Fitch, Ax‘uhttecture and the Bethetios of Plenty, New York:

Columbia Un;lversir.y Press, 1961, . 279.

I3
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in ﬁistoty. It has, by the same process, robbed all of us

of first hand knowledge even of how. the tools of daily

life are-wdde or how they work. It has correspondingly

cripplid our ability to evaluate critically their

practical or esthetic value. It has made the citizen

into an ignorant consumer, the designer into an isolated,

powerless specialist. '
Even well intentioned attempts do not produce more than a certain
amount of fantasy and trivial solutions which forever remain as
extra_mural‘;nvitonment. Collins passes this judgment"...amomg all

- LY

the conflicting ideals of modern architecture, none has proved today of
such importance that it can ‘take precedence over i:he task of creating a
humane enviromment."Z A lack of historical focus and detachment from
real life situations emerge as the main causes for the fatlures of

all of these movements. ~ . N

ii. JIsolation of the individual, which results from the "lack of realism"
in the enviroment, is another source of alienation. The concepts of
suburbia and more recently the concepts of 'planned environments" (e.g.
Columbia, Reston...) are all rather effective in encouraging a gradual

disintegfation of interpersonal relations.3 Object-oriented and

IFitch, Architecture and the Esthetice of Plenty, p. 269. .

-
%p. Collins, Changing Ideals in Modern Arohitecture, London: Paber
and Faber, 1965, p. 299, .

3According to one categorization, “new towna" include "new cormunities
(over, 2500 acres) and "new communities” include "planned reasidential
envit " These ies are also distinguished by their degree
of self-sufficiency which decreases with the flow of inclusion. See:
J.B. lansing, R.W. Marans, and R.B. Zehner, Planned Residential
E‘nuiraments,,:\nn Arbor, Michigan: Survey Res. Center, Inst. for Social
Res., The University of Michigan, 1970, pp. 3-9. The problem of
isolation has long been a dominant igsue among those who study the
sociology and psychology of the residénts living in suburbs and "planned
residentYal environments." For example, H. Gans' studies led him to
attribute (at lease partially) the phenomenon of isolation. to the
physical characteristics of the newly built enviromments. Social

-
’
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impersonal designs at town level or at the residential level tend to
r‘eduche the social individual. In other words, an emphasis on the hmnan
s‘igy\ificance' from a historical and social péint'of view is missing in

these approaches to envirommental design.

Housing design studies and attitudinal surveys taken in different
cultural enviromments tend to agree with each other in'teapect to
problems of isolation and difficulties in adjusting to some unupected_~

situations.}! Complaints of isolation were much higher among those who

isolation, as a result of the inability to get along with neighbors,
incompatibility among friends, and not being able to participate in the
significant community activities are seen ag inevitable consequences of
these rather sterile envirorments. This problem is more predominant
among some women and adolescents who searchfor a social ideritity and
who lock for more interpersonal relations within their limited
capacities. According to Gans, physical isolation, as a result of being
"stuck" in the house and the surrounding community, is more prevalent
among women with small children. ' See his article Plamning for the .
Everyday Life and Problems of Suburban and New Town Residents, in People
and Plans: Eesays on Urban Problems and Solutions, New York: Basic Books,
1968, pp. 183-201, (esp. 184-186). In his other writings these problems
are further confirmed by the people who expressed their idea of such
environments as "too quiet for their tastes, lonely-—-that is, without
street.life-—-and occupied by people concerned only Lti:it:h trying to appear
better than they are." The Urban Villagers, New York: The Free Press,
1962, p. 22. Admittedly, such enviromments may be more suitable for
nuclear families than they are for extended families as W. Michelson
ascertainsin his book, Man and Ais Urban Enwiromment: A Sociologieal
Approach, Reading, Mass.: Addison-Wesley Pub. Co., 1970, p. 79. However,
the problem~of isolation and interpersonal relations which manifests
iggelf in the incongruence between an accustomed life style and such an
enviromment as Michelson points out later is not overcome, (pp. 79-80) .
Writing about the need of an "intimate contact" to surmount "the
autonomy-withdrawal syndrome” prevalent in the urban environmests,

C. Alexander argues that the suburbs have been & poor substitute for the
reasons that push people to suburbs: -"...the suburbs formed by this
w:l,chdraval undermines the formation of intimate contacts in a dévastating
way." The City as a Mechanisn of Sustaining Buman Contact, inm W.R.
Ewald, Jr. (ed.), Bwirommeut for Man: Ths Fext Pifty Yeare, Bloomington,
Ind.: Indiana University Press, 1967, pp. 60-109, (p. 82).

a1, Living Conditiona in Multi-Stoveyed Babitations; Stevenson, Martin
and O‘Neill High meg, Bnle, Social Effects of -Planned Rehousing;

popors,, Some C6 ona Duisned Enviroment, Arena,
Jﬂnuary 1967, pp. 176-178. -
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Hve in th;i.rr.een story slab blocks and six story maisonette blocks,
than those who 1ive in low-rise teriaced houses.l 'Sense of I:elbngi..ng'
to a community in :ams-‘of gocial :lncez‘ac“tioti decreased among the
residents as the floor le-ve.;l.a 1ncrez;aed. 'Belonging to dwelling' (i.e.
identifying with the dwelling, rather than the community) was higher
among the high-rise block residents than the people living in the low-
rise houses. Rootlessness, partially influenced by the lack of a gense
of belonging, is an important f:actor contributing to the attitude of
isolatfon. The 'boxed-in q{xality'. and the "sterility' that Rapoport
reports about are all aspects of isolation.2 Definite adverse effects‘
of isolated environments have ever been c;r;:ied further than merely
feelings of alienation. For example, Hepon argues that prolonged

exposure to completely and hanging isolated environments

may- lead to impaired thinking, disturbed visual perception and other

even more pathological consequences.3

Alienation as a Mode of Experience

The second gtage in ‘the phenomenon of alienation is more of a coping

éxperience. The stage occurs within the internal ecological process

as we shall i{llustrate later in this study. This stage can be ‘viewed
.Aas part of an 1ntervening process. Besic personality structure,

environmental conditions and the requirements of the need system are

factors that affect this coping process as the individual evaluates his

11, Scott, Testing a Housing Design Reference: A Pilot Study,
Avchitectural Association Quarterly. v.2, n.l, 1970, pp. 23-31.

ZRapopotc, Some Consumer Canmenta...

3. Heron, The Pathology of Botedm, Seientific American, v.196,
n.1, 1957, pp. 52=56.

-
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irmediate behavior space. Hence, al:lena::lnﬂ as a psychological ‘property
of the individual, is partially rooted im t.h;: discrepancy between the
individuai's actual surroundings and his expectations of a specific
situation. Strain, the indicator of envirommental loads and stress
states, can be called the index of alienation. It manifests itself .
through such feelings as annoyance, digcontent, helplessnese, anger, etc.

5 .

Behavioral Consequences

The third stage in the brocess of aliemation is the level of behavioral
consequences of alienation. According to Bgrakat, actions and behavioral
patterns can be conceptualized on a retreatism-involvement continuum.l

In other words, an dlienated person's behavior can be explained as
.either retreating from, complying with ami/or, acting upon the
inmediate environment. No matter what the type of behavior, the’
individual's interaction with his énviromment is going to have an
influence upon that behavicz: and the subsequent actions taken. This
intergction is assessed by the individual in terms of his having

control over the envirommental elements. . The higher the degree of controls,
the higher the chances of coping successfully with the demands made

by environmental forces. - It would appear, then, that behavioral
~Eomsequences are not only functions of environmental stimuli and
perﬁonali:y structure (the psychological capacity of the individual)

but they are also functions of the envirommental elements which the

individual can control, manipulate and change. This flexible

characteristic of an enviropment (one that provides the structural

lBa:aka.t, Alienafion...

v
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elements to be acted upon) is an.aspect of the design process, which

© allows the individual to be motivated and to do something ;:bcut the
demands made by the environment thar are conflicting with his own
needs and degires. Alienation, resulting either from states of
overcont{ol or undercontrol in the enviromment, -mn be reduced or even

1] .
eliminated by the autonomy of the individual over his imediate

surroundings.

Meaning-Value-Need

Realism, which is absent in the various links of the Modern Movement
chain, is not a mere copy of reality. It a{so reflects the activity
which is inherent in raality. and it maang\ participating in. the creation
‘of an environment which is in a constant process of formation and
change. The other "isms" (modernism, futurism, functionalism, etc.)
fail to focus attention on human nature and the constantly changing

reality.

Realism in the desigh process is the equivalent of emvirommental
adémacy. This can only be achieved when the design process aims

to comprehend the dialectical complexity of man rather than merely

_'lzeing th; graphic embodiment of discomnected and loose tl"iviality .and

the shallowness resulting therefrom. In other words, emvirommental
adequacy refers to the provieion for the manifold and comstantly
changing relations which man experiences. Stating it more
unequivecally, it refers to an enviromment in vhich human needs are
emphasized in the design elements and the objectification of design

18 significantly human. The very of the pt (envi al

adequancy) then 1lies in the unity of idea and material realization.
- 1
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In his critical analysis of previous interpretations of Marx's theory
of alienation, Meszaros presents the following argument concerning
the concept of realism:

realism reveals,... [with eaviromméntal adequacy] , ‘those
fundamental trends and nacessaty connections which are
often deeply hidden b h ive but
which are of a vital importance fot a real underatanding
of the human motivations and actions of the various
historical situations. This is why mere means and stylistic
aptitudes could never make someone become a real artist...
What will determine whetherthe is a realist or not is

what he selects from a mags of particular experiences

to stand for the given, historically and socially specific,
reality.

The "fundamental trends” and "necessaty cbx_n_agct;ona" in the above

statement are the inter tions b meaning and value, which

have their basis in human needs.

The reality experienced by an individual is not a mere collection of
elemental facts. It coraists of unics in which no part exists by
itself. Phenomenal behavior? {experienced behavior) ,0T one's behavior
in one's own behavioral environment rather than in someone else's_,
assum?sv that the indi.vidual experiences the ;wlxomenc not as facts
and significance belonging to two different realms but in an
"intrinslgally cchérent whole."3 Thus, phencmenal behavior becomes
“ganingful through insight which can also be described as “direct

awareness of determination."® Both "insight" and the 'coherent whole"

ll{eszarbs, Marz's Theory of Alienation, p. 196.

2g. Roffka, Principles of Gestalt Peychology, New York: Harcourt,

' Brace and wm'ld Inc., 1935, p. 40,

31bid., p. 176.

by, Kohler, Gsatalt Peychology, New York: The New American Library,
Inc,, ‘1947, p. 200.

N .
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are functiuns of relations. These relations make-up the structure and
the meaning of the environmental elements. In other words, meaning
consists of relations and mutual dependence ‘that tends to " 'order'

reality”, 1

Norberg-Schulz points out that one experiences a meaning when the

stimilug syﬁbolizea a 'higher' objective.2 To state it differently,

‘the interpretation of the situation, as it is experienced, is meaningful

only after envirommental adequacy has been a!:hieved. Perception gives
the stimulus an.adequate meaniné——an "{ntentional depth."3 One's
actions or behavior becomes 1nten}:innal'when values 1nf2'luence one's
choice of alternatives. In other words, there is an interconnection
between meaning am‘lA value. ~'Higher objects' such as 'home', "town',
‘country' are social attactments and cultural products which are part
of the value system.? Throug}; thege value systems one can understand
the interdependence of the symbol milieu and the physical milieu. It
is through the mutual act of both milfeus that the envirorment offers
rich 'possibilities of identification and becomes meaningful. F;:r

any environment to provide a meaningful interaction between the

individual and his direct actiomns, a superimposed value system for the

~_‘indiv:i.dual must exist,

Ic, Norberg-Schulz, Meaning in Architecture, in C. Jencks and G.
Baird (ed.s) Meaning in Architeoture, New York: George Braziller,
1970, pp. 214-229.

2, Norberg-Schulz, Ecistence, Space and Architecf::«re, Rew York:
Praeger Publishers, 1971, p./;&.

3c. Narberg-Schulz, In en{wna in Architecture, Cambridge, Mass.:
MIT -Press, 1965, p. 31.

I'Narbetg—Schulz, . Meaning in Atrchitecture, p. 225,

1
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How c{oes one then, in reality comprehend the interdei’aendence of !Ehe
s_v'mboi milieu and the physical milieu Px!d interpret the'_si:ua‘cion as *
meaningful? Or, in more general terms, how doe§ the total conception
of meaning acquired by the individual lead to an evaluation phenomenon?
The answer to both of the questions must be sought in the energence of
the total conception of meaning through methods investigating the nature,
essential properties, and the relations between the two different but

x .

yet integrated enviromments. There are certain intuitive and tr\;e
reasons, besides jusé the apparent physica:l aspects, that must be luol.:ed

for. X : '

The individual can comprehend the coherent elements of a uasty through

4 certain consciousness. r'l'his does not mean merely the perception and
comprehension of the external appearance. In the course of an
individual's life experience and in his inte{action with the

enviromment, principles of organization, ‘;h;!.ch aid him in understanding
the environment, evolve spontaneously. Spontaneity here, implies !:wo‘
m;ajor groups of pl.wnomena: 1) submissiveness to over-controlled
enviromment, 2) resentment towards the situation and a desire to change
the in:nediate source of disturbance. 1In either case, the individual
realizes that the enviromment external to him does not exist 1ndépendencly

of him,

A second step in the emergence of the total conception of weaning is
seen in retrospection. Enviromment exists with reference to a certaln
past experience and the kunowledge acquired pertaining to that situatlon.
'ﬂierefore, it is up to the individual's nent{ﬂ: awareness a8s to how the

unity will be fnterpreted through those combined elements. This

s

v




environmental unity is in a process of continual chaige and trans-
formation. Everyday experience is not something taken at face-value
by the individual. The awareness of this continual transformation
results in the development of a filtering process in the mind. The
process filters the fmplications of the new 'expertencet; and their A
presuppositions. Thus, retrospection has a temporal as v;all as a
spatial quality which leads \m the meaning of a certain envirommental

interaction.

Historical-social process is the third step we simll consider in the

'
development of the total conception ofvm‘é/aning. Cousciousness, .as
mentioned earlier, starts merely with the awareness of the immediate
sensuous environment and ‘thé limited humen contact with this
environment. This consciousness reflects the social beins;a.phenmenon
depicted as the material life of society.l To satisfy certain needs
man has to produce material goods-~food, ;iloches, houses, means of
transport, tools, etc. Within this process man is in continual

interaction with other people. Consequently, definite relations are

developed between people. These relations make up the social being.

On the other hand, social ideas, views and sentiments comstitute the

" social comseiousness which develops out of this shared experience.

Tliis side of social 1life is expressed in political ideas, philosophical.

teachings, religious beliefs, artistic works, moral standards, etc.

The relationship between social being and social consciousness is

I61ezerman and Kursanov (ed.s), Historieal Materialism: Basic
Problems, (esp, pp. 7-47).

28"
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significant in undéfstanagthe development of the total cancreption of
meaning. The “historically evolving consciousness™} as it is referred to
by Mannheim, occurs within a structural transition that takes plach in
the social process. Intended meanings become atttibuted meanings within
this transition. vIn rural societies or among squatter settlers the
meaning of a house is intended. Whereas, in today's industrialized
ufl;an societies, the individual has to attribute a meaning to cettgil;
design elements that are intehded by someone else--the desig'nat. s Just
as the concept of meaning has changed while transition occured from .
"folk" to 'class", the interpretation of énvirornz;enm; meaning has
changed as qne mode of building.eonsctuéﬂ.on has ev‘olved to anothe!:.\

The above argumani: suggests several points: neither consciousness nor
total conception of meaning is é:atic; everyday activity in relstion

to enviromment, and what is >actua11y experienced in that envil.:imment,
cannot be understood within the context of the sum of discrete events;
the actions and‘behavior of the individpal are comprehensible only in
terms of meaning which in turn leads to another meaning; interpretation
of a particular situation depends upon a unity consisting of coherent

elements of the environment (consci ) and interdepend of

meanifg. Another result of the total conception of meaning is that
meaning changes not on:!.y within itpelf but also in 1its totality

from one situation to another.

As’stated earlier, alienstion leads to passivity in the individual.

The process of consciousness, on the other hand, requires activity.

1K, Mansheim, Ideology and Utopia, trams. L. Wirth and E. Shils, New
York: Harcourt, Brace and World, Inc., 1936, p. 68.

&
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"Haxvn's alienation fram‘ his environment prevents him from appropriating
the venviromanc as a whole but fotcea’t‘he individual to sharpen his '
sphere of attention on mere utility. Neecliess to say, thilg limitation

leads-to the depletion of human genses. Physical and mentl capacities

are replaced by -the estr of all ‘Thus, meanings and
needs that emetgé under these conditions inevitably are related to

"the immediacy of private utility and private appropristion.”l

X
When the "abstraction” of “formal relationships” is emphasized in the
design process (ﬁs in some of the architectural muva;lenta, e.g. cubism,

de stijl, futurism, etc.) the comprehensible’meaning (realism) is lost

in favor of the dominating presence of material objects. The

[ of this ph n, iag mentioned earlier, is aliemation——
"withdrawal from meaning has been added to the withdrawal from the

object."?

“Formal relations v;ithout any reference to content and meaning",3 as
Arnhein argues, are tendencies for simplicity and stillness emphasized
mainly for opeta:i'onal purposes. However, the egsence of visual
experience cannot be described merely by its physical chatac:eristics-—:‘
e.g. size, distance, orientation, hue, etc. The existence of a percept
zt;es not generate from these static forces alone but mainly from their

activity. The expression and meaning of the enviromment is beyond
X

the "stimulus"--the message reaching the eye from the physical

1Mexazat‘os, Marxz's Theory of Alienation, p. 204.

2, Arhneim, Art and Visual Perception, Berkeley, Calif.: Univeraity
of Cdlifornia Press, 1971, p. 133.

31bid., p. 423.
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environment, which is the explanation offered by the behavioral theorics
of meaning. Ti‘le concept of meaning and the cues from the euvim;uncntul
context even go beyond the dualistic view of neaning (genera{ly
referred to as mentalistic view), which searches for a link between

materfal and non-material events,l

When x;iewed in the light of the argument presented above, it becomes
a.ppatent that meaning must be a“'telation‘afur process concept”2 for,
the development of the total conception of meaning, rather r.hgn a set
of variants. In other words, there is a repreeentaﬁm} mediation

procege involved in the interpr 1on of envir al meaning.

Osgood, Suci and Tannenbaum summarize this phenomenon as follows:
""Whenever some stimulug othér c&n the significate is contiguous with
the significate, it will acquire an increment c;f association with

some portion of the total behavior elicited by the significate as a
representational mediation procesa."3~ Significate refers to any
stimulus which, under a given.situation, produces a predictable pattern

of behavioy.

H‘fA}:teitectutal meaning", according to Eetshbetger,[‘ is composed of

the mentalistic and mediational views. Building upon these views,

~

1.k, Ogden and 1.A. Richards, The Meaning of Meaning, New York:
Harcourt, Brace, 1923,

2.E. 0sgood, G.J. Suci, P.H. Tanienbaum, Measurement of Meaning,
Urbana, I1l.: University of .J1linois Press, 1957, p. 9.

3mid., p. 6.
4R.G. Hershberger, "A Study of Meaning and Architecture,” unpublished

Ph.D. Dissertation, Dept. of Architecture, University of Pemnsylvania,
1969, pp. 37-42. ,

" b
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Hershberger classifies the types of "architectural meaning" as:

1. Presentational Meaning--perceptual representations; 1n:ernniized

‘or reptésencational stimuli; concrete.

2. Referential Meaning--imagined representations; internalized or
r;presencacional stimuli; abstract. '

3. Affective Meaning--further internal responses related to
representations; feelings and emotions brought about by representations.
4. Evaluational-Heaning-—p;nduc: of critical attitudes and ideds
rather th;n emotions and feelings.

5. Prescriptive Meaning--a disposition to respond; "in retrospect,,

becomes purpose.

The implication of this‘interprer.acinn of architectural meaning has been
exercised by modern architects in such a way that th; omission of the
historical-social process in the total conception of meaning has

been inevitable. Furthemore, this leadé to the treatment of values
independently of their social purpocses. However, experience and the
;sécio—historicai study of meaning suggest that cognitive meaning,
meaningful values and social norms cannot, be separate:d from one
another.l The presence of meaning, values and norms in all socio-
cultural phenomena aﬂd the difference of the historical character of
meaning from the other two sCages'oE total conception (consciousness
and retrospection) can strongly be supported by the identity of
meaning, values and norms manifested in the moat diverse individual

observational elements in the environment, carrying widely

“1Meszaros, Marz's .'l‘hsar'y of Alienation, pp. 190-195; P.A. Sorokin,
Soeiety, Culture, and Personality: Their Structure and Dynamics,
New York: Coober Square Publishers, 1962, (1947), (esp. pp. 47-52).

3



different meanings.

One‘s daily activity is not only interpreted in terms of physical
s(;.imuli, but alsa in meaningful relationships. These are in turn

highly dependent upon values. The intercomnection between meaning and
value, and the structure of meaning as well as of value, are the products
of man himself. Both meaning and value are procreations of human needs.
That is, the human need.system is the generative basis for a}I the

values which we_assert.

Sherif defines values as "affectively charged stimuli that cause the
formation of gocial attitudes."l Once a value is internalized by the
individual and a state of readiness is formed in regard to related
environmental objects or situations, then that value becomes a conteat
of the at:i.;nrxde. By no means does this denote a sr.al:il: character,

for needs are of a changing nature. This dynamism is a function of
needs and their gratification. To state it more unequivocally, in
the course of sacialihistory (1.e, man's confrontation with nature
and with himself) "self-constituting self-realization"2 t':f~ man is both

his need and his value.

Every single obje(I:t in his environment affects the individual and
thus occupies a definite place in the human system of values.
Paychology of values is the focal point of the problem of customs,
tradicion, social norms and meaning. The concept of meaning is

revealed as value-bound. In other words, the structure of meaning

M. sherif, The Psychology of Social Narma, New York: Harper and
Row Publishers, 1936, p. 128,

Meszaros, Marz's Theory of Alienation, p. 193.
]
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is linlied to the human structure of values. This e:ie:'ges from the

- self-mediating character of the individusl. The nediation process

in the’ interpretation of meaning depends highly upon the value system.
Value is a cultural product, f.e. culture has not only existence but

also meaning and value. -

Pa-mllel to meaning, value can be conceptualized as a process
“ordering"! man's relationship to nature anmd to othe.r men. Its -
development and character is determimed by the ngture of human needs.
Stated less ambiguously, these are concrete events of all the realms—
physical, psychological and social—condﬁion values. ‘
The historical dévelopment of human needs gives a historical character
to the values which are deep rooted in human needs. This linkage
betveen needs and values suggests that values are not 3ust mere
assumptions of metaphysical characteristics and affective quality.

Nor are they simplistic enough to be reducible to a single value as
some researchers ‘propose for the sake of methodology.2 The character
of values is determined by the nature of the needs. This phenomenon
generates a wide range sfectrum for values within the socio~historical
process. The assertion of these values may vary from a small gesture
to a philosophical argument and from a humbly furnished squatter house
to a fashionably decorated mansion. Whatever the case, 211 of these

values correspond to certain needs. This even includes an alienated

16, Keped, Language of Vision, Chicago: Paul Theobald Co., 1944,
p. 201.

2¢, Alexander and B. Poyner, The Atoma of Pnvirommuental Structure,
in G.T. Moore (ed.), Buerging Methods in Bnvir tal Design and
Planning, Cambridge, Mass.: MIT Press, 1970, pp. 308-321.

1
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value >which is rooted in some correspondingly alienafed need. Value,
thefefore, cannot be fsolated from the rest of rez;lity. The va-] idity
of eliminating from environmental co;xsideratioh not only a wide ranée
of values but values of different levels becomes questionable.
Winkelhake, in his criticism of Alexander's "pattern language",l
refers te such a reductionist attitude as "old-fashioned view of
perceptuai structure"” and a failure to reflect "the differentials of

both language and human value."2

In its broadest scope a need can be defined as "a readiness or tendency
to persist toward and to perf_orm a congimmatory ras;aonse relative to a
certain more or less arbitrarily chosen 'standard' goal object or
situation and to avoid or go away from certain other objects or
situations."3 Need, as it is defined here, is effective for the
exchange process that occurs within the dominance of abstracted systems,
which are the results of selections by the individual according to his

interests or intellectual bias or philosophical viewpoint.

On the other hand, in a2 concrete system (a nonrandom accumulation of
matter and energy in a physical space and time, which is organized into

co-acting with the interrelated elements), the character of need

1c, Alexander, S. Ishikawa, and M. Silverstein, 4 Rattern Language
Which Generates Multi-Service Centere, Berkeley, Calif.: Ceuter for
Environmental Structure, 1968; also: C. Alexander, et al., Houses
Generated by Patterms, Berkeley, Calif.: Center for Envirommental
Structure, 1970,

%. Winkelhake, "Behavior Models"”, Dept. of Arch., University of
Illinois, October 1970, (Mimeographed). .

-3g.c. Telman, A Psychological Model, in T. Parsons and E.A. Shils

(ed.s), Toward a General Theory of Action, New York: Harper and Row
Publishers, 1962, (1951), pp. 279-361, (p. 335).

+
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becomés slightly different. Some researchers evén differentiate by
calling this other type of need a "drive".l Phy@iolggimi drives can
be considered as independent variables of the model presented. The

need itself is part of the major intervening process.

The maintenance of our biological system depends essentially on the

" fulfillment of physiological drives, which can be referred to as the

physioclogically defined conditions. Only after the propger fuinctioni;;g
of the biologvicél system can we speak of fulfilling other needs.

After initiating the physiological can&ition; drives lead up to the
needs (the postulated resulﬁ:ants). Drives such as hunger, thir\st,
temperature regulation of the body, sleepiness, sexual desire, pain
avoidance. and other such fundamental drives are undoubtedly the most
preeminent of all needa. If this is the case, it is chen.qui;e valid

to present the need system in a hierarchical order.?2

The need system can be conceptualized as a set of interconnecting

. domains, each, domain corresponding to a different order of hierarchy of

needs. 1In his hierarchy of needs, Maslow assumes that unless the
basic 'lower' needs are satisfied (a state of proper gratification),
the ‘higher' needs- cannot develcp.3 The ordering of basic needs from
lower to higher runs as follows: physiological reeds, safety needs,

belongingness and love needs, esteem needs, need for self-actualization.

IToiman, A& Psychological Hodel, p, 288.

2. H. Maslow, 'Higher'and 'Lower' Needs, Journ. Paychol., v.25,

1948, 'pp. 433-436; see also J.M. Fitch, American Building: The Environ-.
mental Forces that Shaped It, 2nd ed. rev.; Boston: Houghton Mifflin
Co., 1972.

3A.H. Haslow, Motivation and Personality, New York: Harper and Row
Publishers, 1954, pp. 97-104.



37
Befqre going inte the means for gratification of these needs, El.et
us look at some of them a bit more closely. A hierarchy m;t only
ex{sts among the different clsssified needs but .’Aisa within these
classifications as well. For example, one can ldve without sexual

satisfaction but not with hunger. The corsequences of the failure to

.gratify the physiological drives may lead to pathological and unhealthy

actlon systems. The arrangement of a hierarchy on the basis of the
relacive potency of the needs may not be as clear cut in the higher
needs as it is in the lower needs. Aflfer a high need hag emerged,

the organism is dominated by it rar.hex: than by the physiological drives.
Demination pa;;es from the physiological level to netds that have goals
in the social and psychological levels. The demarcatiot; lines however,
of some of the needs, are not very clear at times. In other words,
there can be diffusion from one level to another. Tolman
conceptualizes this diffusion with semi-permeable membranes between

the domains.l

VIn addition to.the basic needs, the learning process and the psycho-
dynamic mechanism may produce secondary or even tertiary needs.

After a certain level of gratification, the need system in an -
individual, due to vthe bilateral diffusion and the secondary or
tertiary needs (e.g. desire to know, understand and to manipulate) may

ipcliﬂe to confuse the end with the means. Allport's doctrine

of "functional autonomy" states that the means to an end may become

the prime satisfactions themselves. 2 Therefore, not only do the basic

" l7olman, A Psychological Model, pp. 319-323.

2G.W. Allpoft, Pattern and Growth in Personality, New York: Holt,
Rine‘hart & Wipston, 1937, pp. 226-253
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needs and their satisfaction affect our motivations and personality,
and ‘consequently our behavior, but so do the cognitive aspects of

the whole exchange process, i.e. not all behavior is totally

determined by the basic needs. 1In other words, cognitive, conmative

and affective needs act interdependently rather than as isolated

. entities.

A person is not locked up.in a closed box while this process is

occuring. The environment he is in, the situat:io‘n he faces, are
components in this process as well. The “mmn:en:a:"y whole situation,

that is, the momentary structure and the -st:ate of the person (P)\and

the psychological’ enviromment ()"l wii.l affect the psychological

events (e.g. actions,“coping, emotisns, expressions, ete.) and thus

will determine the individual's behavior (B). Lewin has expressed .
this mathematically: B=f(P,E), (everyday behavior is a function of

the personality and the envir ). Eavi is und ood not Lk

only in its physical sense but also in its social and psychological ey

meaning. (See Figure 1.1).

This is not meant to be a study of the theory of motivation and
the development of personality. However, the relative importance
of the physical enviromment and its significance on personality

and behavior becomes obvious when we look at some of the models

that characterize the development of action systems, White's?

. Lewin, A Dynamic Theory of Personality, New Yérk: McGraw-Hill
Book Co., 1935, p. 79.

2R, W. White, Cmpeténce and the Psychosexual Stages of Development,
in R.S. Lazarus and E.M. Opton, Jr. (ed.s), Personality, Middlesex,
England: Penguin Books, 1967, pp. 142-166.

'
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Figure 1.1 I »
GENERAL BEHAVIOR MODEL pr -

Adopted and modified from Tolman (1951).

principle of "effectance" (the desire to_have a direct effer_hn the
environment) emphasizes the importance of the man-environment

relationship.

In his critique of Freud's psychosex\;\al theory and in his analysis
- thereof, White suggests the "effectance” concept be added to the
development model. To White, effectance motivation is an inherent
property of the child, and it helps the child's development of
® " competence. Thus, White proceeds to examine each of the psychosexual
- - . auéeq put forward by Freud and attacks the narrowness of tli:
- instinctual drives-in the development of competence. Acknowledging
the contribution of instinctual energles, White alsq posits that the

{ntrinsical gratification of exploration and manipulation of the
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envi pr .conp e. C ag'a result of

accumulated interactions with the eﬂviroment, will definitely suppctl:
one's confidence in dealing with the various aspecta of :he enviromment.
The significance of effectance, or the desire to explore, to manipulate
and to have a control over the environment will become clear when we

g0 into the stress model and investigate emvirommental flexibility,

later in this study.
«

Among oéhers, Erikson! and Lewin? have pestulated “locomotion", which
can be regarded as a means in chsngingrche structure of the enviromnment
in a child's development. This formulatién is actualiy very much :l.n\
agreement with the competence model. Locomotion becomes an effective
tool to cope with scme of the difficulties resulting from the spatial
order. The concept of competence through an effective cdntrol over the
physical environment takes l;p the whole realm of learned behavior.

This need to mapipulate the enviromment gives the individual an

opportunity to do something interesting in the environment and to relieve

part of the tension built up due to some of the enviromsental demands.

Effectance should not be considered as a viscerogenic l!ml::l.ve.3 Among

1g.m. Erikson, Childhood and Society, New York: Norton, 1950.
2K. Lewin, Principles of Topological Psychology, Wew York: MeGraw-

Hill Book Co., 1936. .

3.A. Murray differentiates between two basic types of needs: primary
(viscerogenic) needs are those based upon the organic requirements for
physical survival, pleasure and avoidance of pain, and fnclude thirst,
hunger, elimination, secretion; secondary (psychogenic) needs are those
independent of direct organic processes and these are actions associated
with inanimate cbjects, ambition, recognition, autonomy, etc. For a
more detailed explanation and clagsification of primary and secondary *
néeds (thirteen primary needs and twenty-eight secondary ones) see his,
Explorations in Pergonality, New York: Oxford University Press, 1938,
(esp. pp. 79-83).

1
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its other. components is the symbolism that the person may at_:uéh to

the ‘meaning ot:ﬂn certain object or to the cutalit:y'of tt;é :Lm':ediate
enviromment. Whether this is part of the individual's unconscious
(Freud), or whether it is the archetype (Jung's term for the individual
unconscious plus a collective unconscious in which are deposited

certain basic and timeless nodes of the psychic -emergy), symbolism

- ean be considered as one of the iuner needs of the higher order. In

<

the housing situation, this type of symbolism™is quite ofte;
exaggera:ed,l ar;d even carried out to.the extent that housing is
regarded merely as a "mediating process of affirmation and denial, a
medium for statements of allegiance and expression of needs."2 Certain
aspects of the houging situation are more or less éymbolically viewed
by the inhabitants and to a degree this is accepted as a fulfillment of
a need of the individuals ccnce:geg.:‘ However, when symbblism takes an
an all-important characteristic, it becomes totally irrational and

unacceptable in our view.

Foc;xsing on !‘:ha means for gratification of the components of the need
system, we will try to look at some of the reflections of this process
on the housing situation. The gratification-of physiological drives
15 not as dependent on preconditions as is that of higher needs. Most

of the lower needs are more bodily and localized, compared to the higher

"leooper, The House Aa a Symbol of Self.

2., Rand, Children's Images of Houses: A Prolegomens to the Study of
Why People Still Want Pitched Roefs, in W.J. Mitchell (ed.),
Proceedings of the EDRA 3/AR8 Conference, 2 Vols., Los Angeles:
Universgity of California Press, 1972, v.l, ch.6-9, p. 6-9-1.

3 Rapoport, House, Form and Culture, Englewood Cliffs, N.J.: Prentice~
Hall Inc., 1969, (esp. pp. 46~82). N

)
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needs.‘ A'1s0, the lower needs are more urgent than the higher ones.
For example, one of the primary needs, the regulation of body
temperature, is graéified by clnthing“a.nd shelter depending upon the
varied external envirommental forces. The first 'goal is to pro;/ide

adequate means for the gratification of the mneeds.

As we go from the primary need satisfaction to the next domain of
needs, i.e, safety, we will be required to make use of additiona}

means for gratification purposes. These additional means can be
depicted as barriers or enclosing units or 1ocke; that may provide
security and protection from some outsidé dangers. 'i'hus, means to '
gratify the lower:‘_need.s are rather easy to define. However, as the
secondary and tertiary need mechanisms- come into focus in this process,
the.needs start being products of abstracted systems; they also become
more personal and idiosyncratic. Whether these cognitivg and
aesthetic needs are learned sublimated ex‘pressions of the primitive
sexual and aggressive instincts (according to Freud), or whether they
are inborn quali:'ies whose expreastons depend upon favorable rather than
unfavorable 1ife circumstances {(according to Maslow, White), they all

modify the individual's actions and behavior.

Actually, the coping mechanism, mentioned later herein, may be substituted
by an expression mechanim:(: certain instances. If we could draw a
demarcation line between the two mechanisms, we could also differentiate
bplr.veen then as "useful" and "useless" behavior, respectively.l Even

though they may be useless, these personal and idiosyncratic

IMaglow, Motivation and Personality, p. 132.

kY
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expressions are going to affect the psychological state of the
individual. Ratijonal and utilitarian means for gratification of the ¥
needs may be supplemented with irrational and non-functional elements
of expression of the individual. In design these non-functional Elements
could be reflécced in the color of the walls, shape of thé fences,

texture of the.door, decoration of the window, choice (if there is any)

of path between two points, etec.

s

Coping behavior characteristically atteémpts to modify the im;diate
space in which be}:avior takes place, wl;e.reas expressive behavior
usually has no effect on the enviromment, except perhaps for a slight
feadback .to the individual from the enviromment. Both the coping

and expressivé behaviors -are tied to motives, beliefs and expectations
concerning the situation ‘:'hich differ from person to person. The
success or the failure of both the coping and expressive mechanisms
are influential field forces that act upon the psychological state of
the person.r -

i ey
The structure of psychological facts and the satisfaction of needs,

especially the higher needs, depend highly upon the structure of the
physical and socia; factors. The influence of external demands can
occur by way of a perceptual process which usually leads to a change
in the cognitive structure of the field. The cognitive process of

appraisal, as a result, will affect our coping process with the

* envirommental situation. This series of events is going to determine

or modify the individual's behsvior in that situation.

Swmmary

-Objectifiéation {the act of personalization of the envirormental
4
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elements) of the total design process may lead to alisnation when

the design elements dcquire an existence independent of nﬁm.

~Most present t;:eatments of the ma';z-environment relations are twofold:
1. ethological studies are used to implement design declsions; and

2. the enviromment is assumed to be a. symbolic extension of man's

. activities. Neither approach is in accord with realitj; ‘neither appreach

can soundly bring solutions to the alienation problem; both approaches
L

- force a passivity upon the individual which 1s contrary to the process

of consciousneas;

~The sources of alienation are states of overcontrol and undereqntrol.
-States of overcontrol (enviromments that deprive/ the individual from
controlling, ‘manipulating and changing the immediate surroundings)
emerge from: 1. highly inflexible éwiramants which cause a powerless-
ness in the individual; 2. the problem of identity (false’
identificatipn of the problem or a problem solving approach which

doesn't idéntify the p':cblen at hand) arit;hgx from a lack of

. comnunication between the designer and the inhabitant; 3. the modern

idea of efficiency, which promotes one aspect of the total scope of
design to be emphasized (e.g. technology, economy, etc.); 4. a demand
for conformity which does not recognize the difference between the
intended and the actual utilization of space.

~States of undercontrol (environments that do not allow or accomodate
for anything beyond an extramural experience) emerge from: 1. a lack
of realiem in which the vital links between life activity and the
design process are not adequately bridged; 2. the isolation of the
individual from his emvironment (this is more evident in concepts such

as suburbih, planned enviromments, etc.)

3



“

i
- 45
-Enuiramentdl ddgquacy {provision for the dynamic¢ characteristics
of life actlivity) can be achieved only through the t‘ecogniltgifmA of
dialectics of meaning-uafue—need. The toral conception of meaning
emerges from conscicuensss, retrospection, and the historical social

process. A study of each aspect shows the importance of cognitive

_meaning. Value is a cultural product which affects the social attitudes.

The character of value is the result of abstract thinking but it is
determined by the nature ;f material needs. Needs are viewed in a
hierarchical ordef in which the lower needs (physiological and safety
needs) must be satisfied before the higher needs (belonging and love
needs, esteem and the need for self-actualization) become dominant.
~-The personality structure and the immediate enviromment are basic
parameters that influence behavior x;nd actions; “effectance” (the
desire to have a direct ‘effect upon the environment) is oné motivation
that must be integrated into the design criteria; “effectance" affects

the coping procegs through cognitive means.
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Chapter Two

STRESS AS A UNIT

" The actions and behavior which take place in a housing enviromment are

inseparable processes from the enclosed space which defines the

boundaries for this setting. Hence, these actions can by no means,

be realistically seen as resting in an-a posteriori relation to the

housing enviromment. To state it more unequivocally, one's sens;

of space and relationship in a housing environment is phenomenal
rather than being depéndent upon some qause—and—effect type of
behavioral cue. Not only is there a complexity resulting from this
phenomenal characteristic, but there is also & complexity resulting
from the wide range of factors that are involved. Acknowledgement of

all ipherent factors, as well as those which are apparent, must be

the primary concern in the design process. Recognition of the fact

that the housing environment conmects with the full range of human
needs, feelings, cultural and idiosyncratic dispositions is not only
a must for a comprehensive understanding of the ecological nature of
the man-enviromment relationship, but alsc a necessity for a sensitive

and realistic interpretation of the life process. Only then can the

 design process become meaningful to the inhabitant in the most realistic

sense.

The wide range of factors that are involved in the housing enviromment

. have been separately the focus of different disciplines. Yet all of
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these Tactors exist invariably as an integrated vhuiz‘;: in the housing
environment. While physiologists concentrate on the relations between
physif:al environmental conditions and the functioning of the body,
psychologists lean towards understanding the behavior of the mind and
its relation tov the physical environment. Sociologists try to establish
a frame-wvork for comprehending and interpreting social and cultural
D-henomena writh regard to the environment. Most of these studies may

be complete within themselvés. However, the designer is left with a
situation in which he must try to understand the essence of the problems
that are relevant to the specific fields of knowledge. He must
synthesize these isolated pie;:es of knov}ledge’ and translate them into

a design language. The insights and findings of the behavioral sciences
or physical sciences co';'et a broad territory of intetrconnections.
Désigners' attempts to achieve the task of interconnection have not
been very successful in most cases. This failure is attributed to the

complexity of ‘the task, to the narrow perspective that the designers

have been used to looking from, or to the lack of clearness of the

’ concepts and the frame-work estahlished by other disciplines.

Whatever the reasons may be, the crucfal problem of the designer still
remains his inability to comprehend fully the human activity and its

relationship to rhe housing enviromment.

One of the more apparent indications of this lack of understanding can
e_aéily be seen in the reductionist attitude of the designers. The
reductignist theory, according to which the problem-solving process can
be reduced to one or another sort of essence, is neither defensible
nor reasonable. Yet, n;ost often operational factors and the necessity

for 2 scientific methodology are presented in defense of this
s
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approach; however, these reasons and arguments are far from sal::f.s-
factory. They are not only self—conl;;'adictory, but they are allso
opposed to human nature. One major shortcoming of this type of
approach is that both the methodology and the built-enviromment
are assumed to be an end preduct rather than a tool and a process.
While advocates of present day scientific methods condemn the
fetishistic character of the intuitive methods, they nonetheless
"
repeat the very same errors that they are criticizing vahementl;.
Even in the most ob;]ective studies or pr?o.jects,- the designer makes
decisions which are based upop intentions and purposes that are the
product of his own intellectual activity. Obviously, these motives
are in an 1 priori relation to the program and the specifications of
the design project.! Furthermore, the génetal tendency seémingly is
to {ocus more elaborately on the methodological issues rathe.i' than on
the problem itself, which is most often ill-defimed. Another pitfall
that lies at the heart of the lm:ltl:cr {s the intentional or
'»unintentional denial of the dialectical camplexit-:.y in the ecological
nature of relationships between man and his environment. Any
unicausational view of human behavior with respect to the housing
environment reduces this complexity and therefore oversimplifies
human nature and all the factors that are relevant to the housing

process.

Housing is a corporate process that cannot be red d to its p

The factors involved in this process, and the wide veriety of

14, Colquhoun questions whether the designer, who is more
teleologically oriented, understands the mental processes that are
involved during the course of a design project. See his article:
Typolpgy and Design Methed, Arena, June 1967, pp. 11-14,
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‘- irterconnections, require the designer to absorb as much material- as
possible from other fields of knowledge in order to propose a design
scheme that is in harmony with teality. Any d;sign proposed not in
accorda;'tce with actual life processes is bound to overlook the
remarkable continuity and the true Characteti_stics of this process.
Therefore, any conceptual model dealing with the housing enviromment
must include an integrating concept that ig applicable to all
different aspects of housing studied geparately in different disciplines
of knowledge. This means a concept relevant to the studies dene in
the physical sciences, physiology, payeﬁology, so;:iolqu, and also in
the fie‘id of architecture, must.rbe 2’ common denominator in cranslatix‘lg
certain requiraner_xts into design language and, prior to ‘th;il:, in
understanding the phename:;a Ehat man is faced with in a housing

envirooment.

With the above considerations in mind, the.concept of stress has been
used in this study to explain the envirommental phenomena. Two
r‘easons have been the guidi(ng factors in the adoption of the stress
syndrome: they are concep‘t;zz and operational. Conceptually, stress
is an integrating concept which éan fundamentally connect the
interrelated but practically isolated dlsciplines of physifff&gy,

" psychology, sociology, architecture, and so forth. Operationally,
stress analysis has a potential to shed light on some of the
phencmenological ptcbl;ams being faced in the housing process, whether
or ;10t solutions are generated. First, & very brief review of the
different stress models will be given. After this review and an
exploration into some speéific environnental considerations in the

light of the stfess syndrome, a conceptual model of envirommental

l
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stress will be constructed.

The term gtress has been endowed with two fund ally different

definitions by physiologists and social scientists. One definition
enphasizes the stimulus condition. To the list of researchers who
dealt with the stress phenomenon can be a;ided some planners and

- designers, who'have been investigating specific issues, such as inter-
actions of man and the physical enviromment. Under this defipition,
stress 1is conceptualized as an agent which forces the individual to
respond to changes in his enviromment in order to maintain equilibrium
in his relationships with the events .occurring in ‘the environment.

For_ example, Basowitz and his associates consider the stimulus that
produces a cor;scious and reportable experience of intenge dread and

a foreboding feeling as stress. ! Hlence, stress is any event that
induces anxiety and that. poses a threat to the integrity of. the
individual. According to this definition, any s!:j.mulu-s condition

that overloads the coping capacity of the individual, causing a
disturbance (mainly an affective response) is considered to be a stress
situatlon. However, the findings of Basowltz and his associates'
extensive research--the paychosomatic research of individuals'
responses in paratr;mp training-~led them to reconsider their position
on the definition of stress. Their new position is to consider strese

as a response to the internal and external processes rather than as a

.stirulus imposed upon the 1nd1viz_iual.2 The shift of their position

1. Basowitz, et al., Anxiety and Stress: An Interdisciplinary Study
of a Life Situation, New York: McGraw-Hill Book Co., 1955, p. 7.

21bid., pp. 288-301.

)
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is attributed to the fact that "stress does not conform to an a priori
value judgment of what shonld happen, but can only be determined by
ohservations of what does happen.”! This conclusion was based on a
wide variation of responses to the exposure to danger and possible

failure,which were believed to constitute threats to the individual.

Janis conceives of stress as a highly traumatic event.2 The

" disruptive emotional impact of stress is viewed in three major phases

of danger situations: 1. threat phase, in which the individual

becomes aware of an approaching danger; 2. z‘lang';r impaet phase, in
which the individual confi_onts the danger in the lmmediate envi\ronment;
3. darnger vicitimization phase, in which the individual perceives his
losses while the dan‘geri has subsided or terminated. Emotional
reactions to the stressful events include apprehensive avoidance,
stunned immobility, apathy and depression, docile dependency, and
aggressive irritability. These emot:.l'onal reactions are affected by

the situational and dispositional deteminanta such as personality
structure, i;ieologies “and rationale, self-conceptions, expectation, the
degree of identification, and so forth. Elsewhere, Janis also argues
that prolonged stress exposures and sudden catastrophies (e.g. natural
disasters and man;made calamaties) damage the sense of self-confidence
about coping with environsmental threats.d As argued by Janis, this may

«even lead to ch in the lity structure.

P

lBasouitz, et al., Anxiety and Stress, p. 288.

2.1, Janis, Problems of Theory in the Analysis of Stress Behavior,
The Journal of Soctal Issuds, v.10, n.3, 1954, pp. 12-25.

31;L. Janis, Stress and Frustration, New York: Harcourt Brace
Jovanovich, Inc., 1969, p. 73.



Inciuded in this category, where stress is defined as a stimulus
situation, are some models which emphasize the alterations inv the
physiological processes.l These psychosomatic models of stress
indica:e the importance and the pathological consequences through

the changes in physiological processes. As a result of the external
stresses, anxiety and fear may be expressed through subjective feelings
of intense dread and discomfort. If the conflif:ts arising from the
stress situation are not i'landled directly through these subjettive
feelings, then the internal dissipation of tension, which will lead to
organic changes, is unavoidable. The psycl:nosomat:lc models of stress
where the severe psychological stress is not believed to occur
independently-of physiological activity, are the closest to the
biochemical models, although the latv:ter‘ conceptualize the stress as an

intervening state rather than a stimulus.

The second Qefi_nitio'n of stress is based upon both stimuli and
responses. Here, stress is viewed as a stimulus situation with the
consequent occurance of responses or changes in the indivi:dual's
behavior pattern. Hence, stress is an intervening state between the

previous constraints and the resulting efforts to reduce these

constraints. Restricted to bioclogical systems, Selye elaborated on

this notion of stress.? This is illustrated in the General Adaptation

Syndrome (GAS) at the physiological and biochemical levels. Any

- stimulus that produces stress is a stressor. The stressor will cause

1r. a1 der, Paych tic Medicine, Ite Principles and Application,
New York: Norton, 1950.

2y, Selye, The Stress of Life, New York: McGraw-Hill Book Co., 1956.
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a s;:/ress condi.tic.n"t in three stages: 1. alarm reaction, in which the
organism is activated to defend itself against the stressor; ‘this
moh‘uilization of the organism's defenses is achieved by the release of
adrenocorticotrophic hormones (ACTH) in the pituitary, followed by the
production of corticoids by the adrenal cortex; 2. gtage of resistanc'e,

in which the organism reverses its reaction from that of the first

stage; feserves of cortocoid are accumulated; and 3. stage of

exiaubtion, in which oncé ag‘ain the reserve corticoid 1; exhausted;
this stage may be terminal and- irreversible depending on the intensity
of the stressor. It is clear from these s‘ca-ges that stress is defined
as the resistive forces or Vadoptive responses mobilized within t‘he

organism in response to the stressors. -

Without changing the fundamental premises that GAS is based upon,
Nohrenwend carried Selayé's studies one step further.! A central
assumption of the GAS is that the individual makes an effort to reduce

constraints. These constraints are-the psychological forces exerted

* consciously or unconsciously by the individual to protect himself from

the harmful effects called for by the events occurring in the environ-
nent. While extending Selye's strictly bilochemical model into the
realms of the social enviromment, Dohrenwend distinguished between two

types of constraints: l. exfernal constraints, those resourcesthat arc

v'EGZilable in the enviromment arnd which the individual can utilize in the

adaptation processes; and 2. internal constraints, those resources that
the individual has by means of ioner drives, desires, and internalized

rules or prescriptions. The nature of the adaptation syndrome depends

1g.p. Dohrenwend, The Social Psychological Rature of Stress: A Framework
for Causal Inquiry, Journ. Abnormal and See. Pasychol., v.62, n.2, 1961,
ppy 294-302.
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on the relatiye streﬁgths and the nature of external and internal
constraints associated with that particular stressor. These n‘;ediating
facl_:ors (the constraints) intervene b;atween the stressor and the
adaptation process. Whether the behavior 1s adaptive or maladaptive,
the in:erveni;lg state (stress) underlies both. The concept of _
constraiats and their relation to the stress state is of significance
to the concept of envirommental stress which is the aim of this study.
» * ' ' -
Mechanic, mrkingrmainly with the problem of the socizl psychology of
adaptation, defined stress as the discomfortihg regpongses of
individuals to particular siltuations.l Stress den.otes a responsé which
is characterized by enntionz;l tension, fear, depression, anxiety,
conflict, and .difficul‘ty in acl_‘]t.\sl:ue‘nl:.2 The stress, acute (temporary
and situational) or chronic (prottacted‘and recurrent) manifests
itself as the substantiai indicator of physiological and pt;ycholcgical

arousal. The utility of this approach, especially in social research,

as !lechanic himself admits in a later study, is rather limited.3

Reconsidering his earlier position, he redefines stress as a

discrepancy between an external challenge and the individual's potential
response. The main reason for this change of position, according to
Hechanic, lies in the measurability of cbjective discrepancies over

perceived ones. However, it seems that this new definition of stress

Ip, Mechanic, Students Under Stress, Glencoe, Ill.: The Free Press,

1962, p. 7.

2D, Mechanic and E.H. Volkart, Stress, Illness Behavior, and Sick Role,
American Soetological Review, v.26, n.l, 1961, pp. 51-58.

Ip, Mechanic, Some Problems in Developing a Social Psychology of
Adaptation to Stress, in J.E. McGrath (ed.), Sceial and Peychological
Faetors in Stress, New York: Holt, Ripehart and ‘Winston, Inc., 1970,
pp. 104-123, (esp. 111~113).

kY
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which is proposed for operational purpose, is very limited in its scope.
Furthermore, it recognizes only a small fraction—that of task

performance, skill, ability, and experience--of the total socio-

nsychological d:nmain.

After a réview of the exigting definitions of stress, Horvath defines
it as a state which may impair psychological functions o\r." cauge
decrement in performance of. a goal-oriented task.l A stage pri.'or to
Selyg's "alarm reaction" is suggested to characterize the organism as
being in a state of dynamic equilibrium instea& of being in a stress
state prior to the threat or disturbance. A stress state occurs when
crucial psychological. variables are exposed ’;o conditions which may
disturb them well beyoxid thelr normal capacities. There are two types
of crucial psychological yariables: one which arouses the Igiologica_l
drives or fear; and the other which constitutes a threa}: to the
personality structure or the ego, thereby arousing anxiety, failure,

and frustration. Regardless of the type, the behavioral manisfestations

of psychological stress are disorganization and disruption.

Lazarus emvhasizes "threat” as being the major intervening variable
in his conceptualization of psychological stress.? The signs of threat
are appraised or evaluated by the cognitive processes. The coping

processes are dependent on these cognitive processes of appraisal.

Ti\erefore, psychological stress snalysis must be distinguished from

¥ E, Horvath, Psychological Stress: A Review of Definitionms and
Experiménta) Research, General Systems, v.4, 1959, pp. 203-230.

" 2R.S. Lazarus, Paychoiogiaal Stress and Coping Process, New York:

HeGraw-Hill Book Co., 1966, (esp. pp. 30-84).
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ot};cr types of stress analysis by the intervening variable. Threat is
characterized by two main properties: 1. antieipation, ':ha:t involves
expectations of future harm; and 2. dependency on copnitions, such
as thought, perceptions, and so forth. The psychological stress
situation, which is analogous to Selye's: physiological stress, is
viewed as an input situation (stimuli), which is followed by the
intervening processes, and the consequent occurrence of reactions.
Stress, much like the te\ms cognition and motivation, 1s a cdllective
term. As cwmed’from the chdracteristics of threat, the
individual's knowledge, beliefs, and past experiences affect his
appraisal. Therefore, the process of appraisal is affected by the
intensity of "the threat as v§11 as by the psychological make-up of
the individual. The term cognitivé, however, does not imply an
adaptiveness in the positive sense of awareness and rationality.l
Rather than the quality of thought, it only implies the existence of
thé thought process. The coping process, in addition to the cognitive
processes of appraisal, also depends upon the appraisal of the coping
activity which is defined as ;:he secondary appraisal. Sources of
information contributing to the secondary appraisal are two-fold,

as in the primary appraisal: 1. factors in etress configuration, such
as location of the agent of harm, inability of alternative coping
actions, and situational constraints; and 2. factors within
raychological structure, such as motive strength, ego resources, and

coping disposir.ions.z In other words‘. aftcr the primary appraisal

IR.s. Lazarus, Cognitive and Personality Factors Underlying Threat and
Coping, in S. Levine and N.A. Scotch (ed.s), Social Stresa, Chicago:
Aldine Pub. Co., 1970, pp. 143-164 (p.162).

2,8, Lazarus, Psychological Stress and Coping h'ogeas, p. 160.

1 .
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deals with the situation itself, the secondary a;;\praisal concerns

itself more with the effect of the primary appraisai.

The stress model presented by Howard and Scott is based mainly upon
an analysis of human functioning in problem solving terms.l Approach-

ing this conceptual problem from the concept of emergy, it is stated

that failure in the mastery of problem solving necessitates an

expenditure of onérgy, which otherwise has no fundamental character
until it is cxpanded. This energy is drawn from the physiological and
psvchologlical resources whicl‘\ are the pnténtial s‘upply of the organism
for maintaining an equllibx:ium and for problem sol\fing. Stress \is
experienced when an excess maintenance of tension exists. Tension
here refers to the st'ate. of mobilization wherein energy and resources
are bound up. The subsequent discomfott.-t.hat follows the failure of
mastery in problem solving is the state of stress. The problem solving
phenomenon -of human behavior is based"on two assumptions: 1. when
the environmental or gelf-induced thtcacs are minimized, the human
orpanism is a; its most comfortable state; and 2. any threat from
the enviromment motivates a response in the human organism to reduce
that threat. Mastery in problem solving situations is accomplished
when homeostasis or a new equilibrium state is established (condition

of dynamic equilibrium). Therefore, any unsolved problem is a

stressful stimulus since such stimulus is considered a threat which

requires excess energy expenditure. Fundamentally, stressful sources

(stimuli) are classified within different envirommental domasins:

1A, Howard and R.A. .Scot:, A Proposed Framework for the Analysis of
Stress in the uman Organism, Behavioral Seience, v.10, n.2, 1965,
pp. 141-160.

‘
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psycholog_ical and socio-cultural enviromments comstitute the symbolic
stimyli: biochemical and physical environments conmstitute ti\e non-
symbolic stimuli. The different environments are also recognized as
internal (psyclhologvical and biochemical) and external (socig-cultu;al
and physical) stimuli. Problems arising from these eumviromments do not

necessarily have to be evénts to produce stress.

In accordance with the above model, Knowles uses the consept of stress

to investigate the. relationship between urban form and stability
relative to the natural eaviromment.l Streés,. in i:'his study is

defined as the envi{&mental condition which calls upon some resp;nse
in the living system. Energy exchanges are required to bring a system
into equilibrium with t.he changing ervironmental conditions (stress). ¢
These cnergy exclg:&nges are referred to as events. An event manifests
itself in a displacement vhich is measurable as well as perceivable.
Such events may be recognized perceptuai:'ly by means of evident
organizational interactions (e.g. the migration of peofle or relocation
of settlements)'. Events may also be viewed as a process, taking

into consideration the temporal and spatial aspects of the variations
and interval of action used to bring the system to equilibriim.

Through these events, the system-enviromment interaction maintains a
steady state, Therefore, to minfmize the st;‘ess, the living organisms
act by means of a series of events. The higher the number of
alternatives for responses, the better the chances to reduce stressful

states.’

T IR, Rnoules, Muons Val'Zey Study: A Natural Ecological Framework For

Settlement, Los Angeles: University of Southern California, 1969,
{esp. pp. 5-16).

3




59
SinccV the purpose here has been to point out the various co;:ceptuali-
zations by different researchers who have dealt with stress phe'nAomena,
no attempt has been made to analyze the individual definitions. The
- primary intention in this short summary has been to Point out concisely
the state of ‘the field for the specific purposes of this study.
f‘urthermare. there are numerous reviews which analyze thege different

models at sov;|e length.l

B .
At this point, before the various envirc{nmental cngsiderations are
explored, it suffices to give the definitions of the key concepts
without any elaboration. Eldboration on these definlt.ions will bé
attempted in the conceptualization of the envirommental stress model
later on. The three kéy concepts that need definitions are
environmental load (force, demand), envirommental stress, and
environmental strain. E‘n’luirormental load is any input that has the
capacity to be a threat to the maintenance of a gystem, to its range
of stable equilibrium, harmony or adaptiveness, and which threatens
the achievement of a state to which sone process is directéd.
Ene“renmental sirass is a state which occurs when the individual is

subjected to environmental load(s). Ewironmental strain is the result

Iror example, see: R. Scott and A. Howard, Models of Stress, in
S. Levine and N.A. Scétch (ed.s), Social Stress, Chicago: Aldine
Pub. Co., 1970, pp. 259-278; also, D.H. Carson and B.L. Driver,
“An Environmental Approach to Human Stress and Well-Being: With
Imiplications for Planning," Mental Res. Inst., University of Michigan,
Proppint 194,Ann Arbor, Jume 1970; at the end of the £ifth chapter,
Settings, !feasures, and Themes: An Integrative Review of Some Research
In Social Psychological Factors In Stress; by J.E. McGrath in
J.E. McGrath (ed.),.Social and Paychological Factors in Stress,
New York: Holt, Rinehart and Winston, Ine,, 1970, there 15 also an

~ extensive bibliography; see: pp. 84-96.

. N
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of stress and the 1nef£ec|:ive coping with a particular load.

Sy

" ~Housing is a complex process in which the corporate process must

be viewed not in terms of separate components but in terms of their
intercomnections. The concept of stress is introduced to form a link
between the different but related disciplines (e.g. physiology,
psychology, sociology, architecture, etc.) and the housing des:!:nn
process.

-A brief review of the use of stress shows that there are fundanentally
two definitions of stress: orive emphasizes the stimu'lus condition a‘nd
the second is b'nsed upon both stimuli and responses.

-Three key concepts to this study are defined: emvirommental load-an
input which poses a threat to the desired level of maintenatfce of a

system; envirommental stress-a state that arises after being

introduced to envi 1 loads; erwilf'omental strain-a disturbance
which results from a stess state if cdping is unsuccessful, The

. . o .
cognitive factors in the coping process imclude emvirommentel elements.
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Chapter Three
ENVIRONMENTAL CONSIDERATIONS

ENVIRORMENTAL INFLUENCES

Human physiological behav;or, in any envirommental context, minifests
the cha:actetiatics of larger ecologicail systems. That is, 1t
exhibits the following four essential properties of the ecological
systems: systems property, historical quality, spatial imterrelation-

! The multi-component

ship, and non-linear structural properties.
atructures and the complex feedback- interactions among them
characterize the sysiemé property of physiological beha\.rio‘t.
Historical quaiicy exists due to the fact l:ha'trsensary responses are

not merely the result of immediate situations but are also the result

. of past events and their relationships with the present situations.

These responses are due to different envirommental events which occur
in more than one location in space. Physiological behavior is thus
operating within a spatial interrelationship. Non-Ilinear structural
property is due to the fact that physiological behavior is not directly

proportional to an envirommental force. For instance, the temperature

‘can be too warm or too cold for human comfort, just as the precipitation

may be overabundant or too little for optimum plant growth.

Furthermote, there is more to the physiclogical response than just a

1 ¢.5. Holling and M.A. Goldberg, Ecology and Planning, AIP :Imu'n.,
v.37, n.4, 1971, pp. 221-230.
)
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stable eqlllilibri\m condition under a given asituation. There are

boundary limits, discontinuities, thresholds and lags‘.

It should be emphasized that physiological behavior is not exclusively
due to the phyéical parameters of envirommental disturbances.

Cagnitive factors, as well as the physical parameters, are the major

determinants of adverse aftereffects of e to envir 1

P

disturbances. It is now widely accepted that the cemtral nervqus

* ~

system and its receptors are easily-acted upon under certain conditions
by these envrionmental factors that oxdinarily do not otherwise affect

\
the organism.! Therefore, the influence of these environmental factors

is not merely physiological but psychological as well.

The interdependent actions of the four characteristics of physiological
behgvior mentioned earlier, produce an internal resilience and
stability. It is within this range that a form of adaptation to

adverse events develops. According to Glass and Singer this adaptation

is a resp to disturk acting upon the internal or the organism-

envirorment equili.l:rim.z Therefeore, efforts by the individual to
reduce stress through the cogaitive appraisal process is one form of
adaptation. Efforts by the organism to reduce stress in order to
survive and function in that particular envirommental condition is

another form of adaptation. However, an organism's adaptation to

.5, Goromosov, The Physiological Basis of Health Standards for
Duellings, Geneva: World Health Organization, Public Health Papers
No.33, 1968, pp. 77-80.

%.c. Glass and J.E, Singer, Urban Stress: Ecperiments on Noise and

" So¢ial Stresasors, New York: Academic Press, 1972, pp. 7~-12.
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environmental :;hanges 18 not effected by pemitﬁi‘ngr la'xger changes in
the piological systems to occur, but basicelly by ﬁcreasi.ng bthe
capacity of the system to cope with the effects of external demands.
Although thege diverse forms of adaptation can be performed by automatic

physiological mechanisms (e.g. thermoregulation mechanisms of the body

irrespective of the climatic conditions;! clothing; passive or active

* -
and planning, mechanical equipment, etc.), adverse aftereffects are

envir 1 control

1sms, such as careful design considerations

inevitable when the adjustive capaciti;as are-overtaxed. This is to say

that adaptation occurs only within the limirs of stability. Sy

Therefore, the upper and lower boundaries that mark the domain of
stability are the mea‘sures of resilience in which successful adaptation
may take place. The adaptation process is neither static nor uniform.
There is a continuing adaptation process with changing stability

conditions -as the biological and psychological needs of an individual,

as well as the external environmental demands that he 1s exposed to,

are copstantly, changing. Depending upon the systems, there is even

the possibility of boundary shifts.

Examples will serve to illustrate the events more clearly. One of the
physiological criteria for body comfort is thermo-regulation. The
body temperature of a healthy person has a rather narrow range of
resilience. Por instance, while the skin temperature has a range of

28°CtIIS°C._1the range for the rectal temperature is usually 37°C70.5°C.

1 These may be skin and capillary vein contraction, shivering, etc.
under cold envirommental conditionms or expansion of arteries and veins,
acceleration of pumping blood for rapid cooling, rise in sweat glands
ptnduz:tion, etc. under hot envirommental conditiona.

1



- Hﬂen the external envirommental conditions ahdv va:iaci:on,k through
heat loss or heat gain, the body can regqlate its own temperature and
functions with no aftereffects noticed by & healthy person. However,
when the external conditions are beyond the adaptive capacity of .the
body (e.g. 40°C), i.e. when the 1imits of the zone of indifferent
metab_olism is overtaxed, the body reacts inadequately, resulting in

somatic malfunctioning and strain,

This can be illustrated graphic{lllr as in Figure 3.1 where the
ordinate (Q - any quantity to be meaeufedi feppesente the body

) temperature. Then the sbtable equiiibrim line will cortespon\d to
37°C or 28"’6 and the upper and lower boundaries will be 0.5°C or 13°C
for the rectal and skin temperatures Tespectively. Hhen the stability
is forced beyond the.distinct boundaries due to severe external
temperatures, then the regulating mechaniem fails to cope with the

stress situation and leads to a straim.

Q

time
Figure 3.1
STABLE LIMIT CYCLE
Adopted from Holling and Goldberg (1971).
. . .
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Anai;her i e of this when the b daries ‘and the equilibrium

points are shifting and changing over a period of time. .In.the past
twenty-five vears the loudest noises in the urban eaviromments have
increased 25 decibels-~from 110 dB(A) to 135 dB(a).! On the other hand
tests aﬁd experiments indicate that long-time exposure to increasing
noises shifts the threshold of normal hearing.2 Tt_xis does not however,
suggest that adaptability is limitless. This case is shown in

A . .
Figure 3.2 where the ordinate represents the sound level, -

time

Figure 3.2
STABLE TRAJECTORY
Adopted from Holling and Goldberg (1971).

IM.c. Branch, et al., Outdoor Noive and the Hetropolitan knvirorment:
Case Study of Los Angeles with Special Reference to Aireraft, los
Angeles: Department of City Plaaning, 1970.

2g.p. Kryter, Exposure to Steady-State Noise and Impalrment of Hearing,
Journ. Acoust. Soe. Am., v.35, n.10, 1963, pp. 1515-1525.

. .
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Man’s Qbiiicy t(; adapt haa allowed him to cope with enviromental ‘
conditions that otherwise may be detrimental to his: health. :Hwever,
this ability to tolerate certain en;rirum;ental predicaments may create
a false sense of well-being. Investigations of isolated phenomena

pertaining to specific envirommental demands may not show severe .

aftereffects but the combination of several factors may very well

produce ._undesired effects. Physically there may be very little
adapmti‘un required by t:l;e human body but the menr._al processés imvolved
in adaptation may produce cumlative effects that can cause unpredictable
and undesireable consequences. One pgrtit;ular environmental iar\ca

(e.g. odor, per se) may not impair a simple activity because of
adaptation brought about by means of the stress responses. However,

the introduction of cognig.i.ve factofa, for example the awareness of a
lack of control over envirommental forces, can burden the individual

with strain over the failure in both the coping process and the task

or act1v1c§ in which he has been indulging.

" 1t should be noted at this point that environmental stresses are

not necessari.l;v additive.! The Gestalt characteristic, or more

11t 1g also true that some researchers, e.g. R.E. Munmn,
Biometeorological Methods, Wew York: Academic Press, 1970, pp. 193-201;
C.E. Wyndham, Adaptation to Heat and Cold, in D.H.K. Lee and D. Minard
(ed.s), Fhysiology, Brwiromment, and Man, New York: Acadedic Press, 1970,
pp. 177-204; D.H.K. Lee and A. Henschel, “Evaluation of Thermal
Environment in Shelters," U.S. Dept. of Health Bducation, and Welfare,

Div. Occupational Health, TR-8, 1963, have treated the problem of

stress within the scope of energy expenditure, assuming that responses
can be ‘additive. That is, situations which require more than a moderate
rate of energy expenditure are considered as being stressful. This
type of treatment is. used for quantification and an easier exhibition
of such states. Nevertheless, as D.E. Broadbent (The Work of the
Allied Psychology Résearch Unit, Forward, Fuman Performance Report List,
9, p. 5, Canbridge, England, Autumn, 1963), queried a decade ago, the
question "Are effects of different stresses multiplicative, additive, or
do. they perhaps even cancel each other?,” still remains to be answered.
3
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. specifically ihe synergistic response, in which the'coo{:emcive‘actinn

R . - .
of discrote atresses 1s .greater than the sum of the effects taken

independently is one type of respomse. On the other hand, there are
cases in which the response may be antagonistic (or compet:it;ve)‘with

a teduction in the total response.l ’ S

Fgmdamentally, adaptation and the envirommeptal stress relationship

may be exhibited by a deficlency in the satisfaction of primary.,
(viscerogenic) and secondary (psychogenic) needs.? Some of these

needs can be manifest (overt) and others ca_n'be- latent {covert).

While primary needs demonstrate more of a manifest nature, sec’undar‘y
needs tend to be inhibited by the in;lividual. While the former

tequire particular envit.omental. conditions, the latter tend to express
v themselves in a wide variety of situations and emvirommental conditioms. .
Stress situations occurring due to primary needs may be exhibited by the
reactions to the organic requirements th;z't are essential for physical
survival, Exhibirion and measurement of stress situations as a result

of the secondary' needs are more complex and enigmatic since theae
involve threats to the self-esteem of the person, which is more
ambiguous than the demands or threats which act upon the biological
organism. ﬁichin the hierarchy of needs, as we climb up the phylogenetic
secale, the exhibition of stresa situations becomes more obscure for the
regson that "stress reactions become less dependent on the direct

impact of stimuli and more contingent on associated cues that signify

1g.E. Munn, Biometeorologioal Methods, p. 6.

“2R,A. Murray, et al., Explorations in Peveonality, New York: Oxford ,”
University Press, 1938, pp. 76-85.



t:he :lnplica::[m and consequences of theae stimuli. oL Sl:x‘essea
resulting from secnndary uneeds have been mainly exhibited by the
annoyance and displeasure of the :l.ndividunls, and by the disruption of

task performance or other behavior.

Thermal Emjirorment

The stresses that result due to thermal envir are fund tally

functions of the radiant and ambient air l:empetatures, the mois!:ute
content of the air, and the air movement. vhich in return affect the
radiation, convectionm, evaporation and conductfon rate of the body.
Consequently, the conditions 'gavarable to appropria;:e thermal conlf'arr.
in a dwelling aFe highly dependent upon the generag\ climatic conditions,
the planning and lay out of inhabited. areas, the de;ign and construction

of dwellings, and some other factors that i:nfluence the i{nternal

microclimate.

Although stress situations resulting from thermal conditions may not

be severe enough to threaten the organism dramatically, the strains

they can produce may result in an annoyance or discomfort level,
especially in a housing environment. 'Thermal stresses may not completely
impair a task performance but may adversely influence a person's

thermal condition as well as his sense of well-being.

Even. though the thermoregulatory mechanism of the human body is
efficient in coping with different enviromental demands and in

establishing an equilibrium with the external enviromment, the

prolonged and excessive use of the cortically regulated reactions does

not imply that they will indefinitely provide optimum conditions for
.

161098 and Singer, Urban Streas, p. 6.




57 the u‘:ganisﬂ. Studies in this Iine ahow evidences of undesiresble

physiological changes tha: frequently lead to pathological effects.
Stress-sitvations that lead to a lesser degree of discomfort are more
common. Thermal discomforts that may result from excessive air niption
and air strat'jificatiob,z clothing factora in different psychometric
conditions,d task interference and others are some of the examples

of this type of strain.

.
~
The combined effects. of envirommental. factors (particularly thermsl
factors that affect the human body simltaneousl‘y) have been studied for
- . - il
@ loug time and consequently this has led to the defining of a zone of

thermal comfort. This zone is concelved of as a set of envirommental

(thermal, in this cage) één&itious under which minimal demands are made

upon the human th 1atory hanigm. Although this.zone of thermal ,

comfort is quite uncertain, since it varies with age, type of activity,
clothing, state of health, metabolism rate and so forth, the range is
sufficiently broad to be valid. Within this rather flexible range of

indices the indi\;idual is both objectively and subjectively conmfortable.
There is no real criterion by which comfort can be precisely

13, Aronin, Climate and Avchiteoture, New York: Reinhold, 1943;
C.S. Leithead and A.R. Lind, Heat Stress and Heat Disorders, Philadelphia:
F.A. Davis Co., 1964, (esp. pp. 195-226).

2y.H: Severns and J.R. Fellows, Air Conditioning and Refrigeration,
New York: John Wiley and Sonms, 1958, pp. 44-56.

3T Inouye, et al., Compariﬂon of Physlological Adjustments of Clothed
Women and Men to Sudd in Envir Heating, Piping and
Air Corditioning, v.25, n.5, 1953, pp. 125-130; F.N. Craig and E.G.
Cummings, Thermal Influence of Sunshine and Clothing on Men Walking im
Humid Heat, Journ. Appl. Physiol., v.17, n.2, 1962, pp. 311-316.

4R,D, Pepler, Waruth and Performance: An Investigation in the Tropics,
Ergono:nics,- v.2, n.l, 1958, pp. 63-86.
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evaluat:ed.l Perhaps the best way to define a confox::able condition 1a "

DL 70
that of a situation in which discomforting and irritating feelings do
not exist. A comfort zone which has been used and improved considerably,
especially. in the last decade, is still not sufficient to bé

accepted as an absolute set of standards. Although boindaries have

been set, there are likely to be situations of stress. Thqse could be
conditions that are near, these boundaries at points away from the

center of fhetml neutrality. Even though the strain that ;esults

from these stresses 18 not Bignificant:ly detrimental, exposure to the

edge conditions for extended periods of time is not, recommended .2

In Man, Climate and Architegture, Givoni warns us not to confuse thermal
comfort with thermal balance,3 Admittedly, thermal balance is a
necessary condition for comfort. Nevertheless, it can also bé achieved

under uncomfortable conditions since it 1is ‘dependent on the functioning

- of the thermoregulatory mechanism. As long as :hié activation of the

thermoregulatory mechanism is within the boundaries of stability, that
is within the limits of the system's resilience, the possibility of

.
stress occurence is slight. Yet attainment of the thermal balance does

not necessarily wean that comfortable conditions bave been reached.

This point becomes even more important in the psychological
of the thermal conditions. Subjective sensory responses depend maialy

upon the self-evaluation of the individual and they are not unequivocal

Ly, Olgyay, Design With Climate, Pri H.J.: Pri University

Press, 1963, p. 18.
2Ibid.

3p., Givoni. Man, Climats, and A.mhtteatura, Rew York: RElsevier,
1969, p. 47.




as they may be in the evaluation ¢;E phyuiologiu;l ::upcugea.l,'
Consequently, the interpretation by the designer cf the comfort
zone as the abasclute standard provides no flexibility for the inhabitant.
This lack of coantrollability on the inhabimntg part myvlea;i to

stressful situations under different circumstances.

Maintaining an euvi:_omnent within the limits of ‘the thermal comfort
zone does not imply conﬁtnnt, non-changing thermal conditioms. The
invigorating effect of slight fluctuations 1n thermal conditions of
enclpsed spaces (especially in the air mc;venent). is a common ex\perience
to everyone. In addition to preventing the feeling of monotony, the
slight fluctuations in ;he indgor climate improve the effectiveness of
vascular response to thermal stimuli.l Therefore, the provision for
slight fluctuations can be viewed as a stress reducing tool both at the
physiological and the psychological ;evelal Ackerman's study of 2
classroon situation demonstrates this aspect rather convincingly.z
According to this study, students were able to work better under
programmed fluctuations of an indoor climate than in a thermal

environment that was kept constantly at a precise level.

.
The paycholosiml' features of exposure to extreme thermal Fonditions
manifest themselves in behavioral changes, The indices of the strains
resulting from the thermal forcea may be found in the form of aggressionm,

hysteria or apath&. It is also noted that this may take the form of

1Goromosov, The Phyaiological Basis..., p. 21.

23, Ackerman, “Indgor Climate Seminar on Human Biometeorology," U.S.
Dept. of Health, Education, and Welfare, Public Health Serv, BPubl.
999-AP-25, Wash., D.C., 1967, pp. 133-144.
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mild psychoneurosis.} Admittedly, there are very few cases of true

psychotic rcactions. Nevertheless, the usual disturbances, as mild
\

as they may be, have to be taken into account when one 1s concerned

with the total sense of well-being of the individual.
N
Although acclimatization can be achieved without severe discomfort, the

;;oesibility of strain which the individual develops is not ruled out.2

This is true for both temporary and chronig eaposures to thermal forces.

Of course, the directness of these stresges still remains a very

difficult problem. That 1is, due to the compiadty of human behavior it
'

is not certain whether the thermal streéses are what specifically bring

out the underlying psychopathological patterns in the individual or

whether similar reactions would come out under other types of stress

such as sensory deprivations, fatigue, sleep deprivation etc.

In normal houging situations the threats resulting from thermal

stresses are ot as severe as some of the studies, which were conducted
under extreme conditions, have indicated. Studies conducted to measure
the effect of thermal stresses on the performance levels of mental and
physical tasks are more applicable to housing situations than the
studies that are conducted in severe thermal conditions. The general
consensus of these types of studles is that a considerable deterioration

is evident in all the tasks at temperatures between 28°~30°C.3 The

1H‘yudh.sm:, Adaptation to Heat and hold, p. 192,

2p.F. Iﬁmpietro and R.F. Goldman, Tolerance of Man Working in Hot,
Humid Enviromments, Journ. Appl. Physiol., v,20, n.1, 1965, pp. 73-76.

“3N.H. Mackworth, Researches on the Measurement of Human Performance,
Med. Res. Conv. Spec. Rep. No. 268, London: H.M.S.0., 1950; R.D. Pepler,
Warmth, Glar€ and a Background of Quiet Speech:a Comparison of Their
Effec‘ts on Performance, Ergonomies, v.3, n.l, 1960, pp. 68-73;
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tagks in vhich the performance levels were studied range from simple
ones, such 26 the controlling of small mechanical ap’e.ta:{&m, ':o more
complicated ones, such as coding messages. The variety.and nature of
these experiments are compatible with the housing situations since very

similar types of work take place in the daily activity of a household,

_such ag: housewives operating anything from washing machines to mixers,

children doing schoolwork ranging from mental multiplication to
concentrated reading of u;:e complex materiai, etc. Any type'of low
achievement on :aék performance or any ‘damaging mistakes that may be a '
result of the thermal strese may not tge gevere. enough to have apparent
manifestations but the poseibility of strain, especially the
accumulation 6f straigs, is a psychological burden which affects the
well-being of ‘the individual. ' '
These thermal stresses are definitely not isolated from the other
influences acting upon the individual. Social and cultural stresses at
a general level and stresges due to inonotony. boredom, etc. at a more
apecific leve]:, are ‘only gome of the many forces that act upon people.
In other words, the totality of the persomality structure is under the
influence of environmental demonds. Hence, the individual differences,
socio-cultural mkéup, the level of adaptation and so forth, contribute
a significant amount to the coping process of each individual. Under

similar enviromnental conditions the elderly may require higher

- temperatures,l the ethno-cultural differences may make one group

—_—

1.J. Grieve, Thernal Stress in a Single Storey Pactory, Ergonamics, v.3,
n.4, 1960, pp. 297-306; J.K. Page, Eumen Thermal Confort, Architects'
Journ., v.137, w.25, 1963, pp. 1301-1308,

If, Meyer, ‘Housing the Elderly, Air Conditioning, Heating and
Ver}ﬁlaﬁng, v.59, n.3, 1962, pp. 50-54.

™,
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more aggreaaive,l and the higher metabolism rate in some groups may

require less clothing and lower indoor tmpe:aturea.z'

These and other evidences, though not conclusive, are convincing
enough to ‘enphés!.ze the importance of the total control over the
thermal enviroment by the individual or individuals. A study,
;:t.mducted in England,” in vh}lch tenants' reactions to different methods
of controlling the various‘heating systems were studied, affirms the
necessity of the regulation of the thermal envirooment by the
individual.? This becomes even more sig-nifica;\t nn_d essential today
because of the wide application' of mastrodnced and high density‘

housing.

Individual control does not mean merely the comtrol of the mechanics
of the heating-cooling system. The design process should provide
more controls of a pgasive mature (i.e. 'contré;ls that emerge out of
design conaﬁerations such as orilentatjon, mterials.. the placing‘ and
aize of openings, etc.) rather than centrols of an aotive nature

(L.e. 1ls of the hanical system). This is not only important in

order to reduce the aliemation of man from his immediate surroundings

but also for ecologicsl purposes. Indeed, the modern mechanical

1J'.S. de Ridder, The Personality of Urban Bantu and its Tribal Roots,
Mine Medical Officers Assoc., Procedings S. Africa, V.65, 1965, 52 f.,
cited by C.E. Wyndham, Adaptation to Heat and Cold, p. 190;

J.A. Hildes, Ecologic end Ethnic Adaptatfoms, in D.H.K. Lee and

D. Minard (ed.s), Physiology, Bwiromment, and Man, New York: Academic
Press, 1970, pp. 149-154. .

29,6, Edholdm, Problems of Acclimatization in Man, Weather, v.21,

_ 1966, pp. 340-350.

3E.A. Milroy and G.A. Atkinson, Heating for Bigh Density Housing: A
Guide to Modern Methods in Use, Building Research Current Papers.
Deaign Series No. 26, 1964,

T
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systems are sufficiently capable of coping with the extermal thermal
denands. However, it has been shown that some favot'able indoor
conditions may alsc be attained by simpler measures through inherent
design considerations.! Passive controls l:;ut only help to. redﬁce the

stress situations that can become a3 physin':al threat, especially to the

- urban environments, but they alsc cut down comsiderably on the main-

tenance expenditure of thg active systems which are usually causing
. ~
other types of stresses.Z

The total dependence upon modern methoda of technology in coutrolling
indoor climate has influenced the d@élumenc of two different ht'nt: -;113h1y
related problems. First, the enclosed enviromment becomes almost a
wachine to live in atvthe risk of multi~sided stress situatioms that

the individual has to cope with constantly. These states of stress

manifest themselves both on the physiological and psychological levels.

1 M, Turan, "Environmental Influences on the Evolution of Housing in
Hot-Arid and Marine-Cool Regions in the Pre-Industrial Period,” College

" of Architectute, University of North Caroline at Charlotte, October

1972, (Mimeographed).

21":ne1:gy utilized in heating and cooling homes in the United States,

for example, consumes almost as much energy as all of the industries
do. The statistics of 1967 indicate that almost ome-third of the

total energy consumption ia taken by homes. An average home requires
approximately the game amount of energy used by the average family car
(about 17.5 million keal/yr. (70 million BTU/yr.), or the equivalent

of 900 gallons of oil). The waste heat that is released to the external
environnent from epace heating is about 10 million tons, which is
epproximately half of that of the industries. It is also apparent that
the “heat island” phenomenon in urban areas is not only due partially
to this wante from the homes but it alsc contributes to more energy
expenditure in the homes. See: S.F. Singer, Buman Energy Production
as a Process in the Blospheére, in A Scientific American Book, The
Bioaphere, San Francisco: W.H. Freeman and Co., 1970, pp. 105-114;
also: J.T. Peterson, Climate of the City, in T.R. Detwyler (ed.),
Man's Impaot on Bwiromuent, Bew York: HMcGraw-Hill Book Co., 1971,

pp. 131-154; W.P. Lowry, The Clinate of Cities; Sotentifio American,
v.217, n.2, 1967, pp. 15-23.

1
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The ichabitant is left powerless and without having any effect over the
enviroment. The lack of eontzollability and the presence of monotonous
feelings, as well as other devastating effects within today's dwellings

are all partially the results of the design §nd-cons:ruccion deficlencies.

The second problem, partially generated by the substitution of only

: technological measures for conditions which require real design

considerations, 1s of a bigger and more physical nature. Thig problem
1s easier to recognize because olf its scope and overtness. The high
energy-consumption type of maintemance in all seasons makes today's
dwellings one of the major contributofs to the he;t island effects

that are expe;ienced in most of the urban areas.

Atmospheric and Olfactory E?wirmne;rt

In a housing environment the stress states which arise due to
atmospheric reasons are primarily the .functions of the intensity of
odors and irritants, such as dust; smoke and fumes, and the
contamim;ion. level in the air contributed by gases and airborn
bacteria. Impurities in the indoor atmosphere and. the deterioration
in the physiochemical properties of the air lead to adverse physiologi-
cal and psychological effects on the inhabitants. The strains caused
by these undesireable properties of indoor a%r may not be as
threatening as those caused by the high concentration of air pollutants
found outdoors, especialfy 1n the urban areas. Nevertheless, this is
a diaFomfotting simation.’ Repulsiveness and unsavoriness of an .
obnoxious odor in insufficiently ventilated rooms may even cause
feelings of apptession. As a regult of these strains, the ability to

work is reduced, and rest and relaxation is disrupted.

kY
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While an excegs amount of carbon dicxide, resulting from metabolic
proccasen, can increase the respiration rate, and in so d;:ing thrust
an’additional load on the respiratory system, highly toxic carbon
monoxide can produce more adverse effects .on cognitive Aabiucvy and
psychomotor functicning.l 1In dwellings the principal sources for
theae- gases are the devices used for domestic purposes, such as
heating and cooling. Am?ng the air pollutants which c.”an cause gtrain
are sulfuric gases. A suificient concentration of sulfur di«;iide, for
instance, can la;a.d to respiratory ‘irri:taq.umz This ‘gas can also
reduce normal visibility and cause eye i;rinatimis.-" Sulfuric gases
may be generated by the acémnu].ntiun of urine from dogs and cats.?
This is a 111-<ely source -in today's high-rise dwellings where pets are

allowed.

Although the majority of air-born bacteria are non-pathogenic and
relatively harmleas, they are however‘ potential sources for
physiological strain. ‘They attach themselves to dust particles and
settle upon most surrounding surfaces in the immedfate enviromment.
Later on, a disturbance of these surfaces will cause éhe bacteria to
disperse into the air. Therefore, the preseance of dust within enclosed

spaces also means the existence of bacteriasl organisms. The total

1goromosov, The Phystological Basis..., pp. 40-43.

2, Heimann, Air Pollution and Respiratory Disease, U.S. Dept. of

Health, Education, and Welfard. PHS Div. of Air Poll., PHS Publ.
No. ]257, Washington: U.S. Govermaent Printing Office, 1964.

33, Harkins and S.W. Hicksie, Studies on the Role of Sulfure Dioxide
in Visibility Reduction, Journ. of Air Pollution Control Aassociation,
v.15, n.5, 1965, pp. 218-221.

4y, Sux_nnet,, Ultra-Violet Deodorisation of Air, Instn. Heating and
Vgntilating Bngre. Journ., v.19, n.195, 1951, pp. 327-350.
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elimination of all bacteria is almost impossible since there is a

continuodg contamination from the occupants.

Nature has its own ways (e.g. precipitation, ultra violet radiation,
filtering through vegetation, etc.) of_ reducing the bacteria suspended
in the outside air thus maidtainins a certaiP balauce;l On the other
hand, the design of indoor spaces does not generally provide any of
these natural amenities, due to both impracticality and often sheer
negligence. The excessive dilution of the infected open air and the
germicidal effect of sunlight reduce thé bélcte!{is almost to a

. - 1
2 Whereas, micro-organisms found indoors reveal the

negligible level.
fact that enclosed, non-ventilated spaces have bacteria suspended in

the air at a level ‘8.3 times that of the outdoor air, and, ventilated,
encloged spaces have bacteria at a level 4.6 times that of outdoor y
air.3 Another study showed the bacterial- counts in a diningroom and

in a bedroom to be 620 per cu. m. (65 per cu. ft.) and 1425 per cu. m. o

(150 per cu. £t.), respectively.“

The reduction of communicable diseases caused by air-bornm bacteria
can be achieved by means of passive and active design controls,

Passive controls 1m:1ude~: proper ventilation (to dilute the indoor
infection by uaing excessive amounts of outside air); providing the

penetration of direct sunlight. Active controls include: vemtilation

1y.m. Fiteh, American Building: The Evwirommental Forces that Shaped
It. 2nd ed. rev.; Boston: Houghton Mifflen Co., 1972, p. 62.

2y4.F. Wells, Sanitary Ventilation, Am, Journ. Pub. Health, v.38, 1948,
pp. 775-780.

k.. Ku,ehner, Bacteria and Odor Control Problem in Occupied Spaces,
Heating, Piping and Air Conditioning, v.24, n.12, 1952, pp. 113-119.

‘I’Sumet, Ultra-Violet Deodorisation of Air.
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by mechanical means; anpluying gpecial lamps to compensate for
enviromnmental deficiency in ultra-violet radiation; the use of chanicnl
vapors; precipitation (electrostatic precipitation and the filtering of
dust particles from the circulated air); the application of high
temperatures (heat) to the indoor air. Some of the active controls
may not be economically feasible or practical for application in today's
dwellings. However, their use ’may be required in areas where purer
indoor atmospheres are very kx:x:itica]. (e.g. libraries, hospitalsy
laboratories, computer banks, etc.). The employment of mechanical
equipment does, however, have some adverse ct;nsequences.l " The vésge
mafetial that these mechanical controls put out imto the external
environment in gignificant amounts is another atmospheric load that

must be coped with, physically, phyaic;logically and psychologically.

The presence of vdors caused by domestic activities and by the
occupants. {body odors) may also lead to stressful states. Summer
classifies odors according to their sources and by subjective

descriptions of them: 1. foul odors--a) faecal, b) caprylic,

¢) fishy, d) garlic, e) sulfuric; 2. p odors iacal;
3. repulsive odors; 4. burning odors.2 The sources for foul odox:s
are usually the bar.hx.oon and the kitchen. Odors of a caprylic and
sulfuric nature may be due to pets being kept indoors. Pungent odors
may be generated by negligence in the kitchen (e.g. rotten fish or
meat) or by the hwman body itself. Some plants and bed-bugs give rise

to repulsive odors while burning odors arise from tobacco being

~1g, J, Butcheon, et al., Observation of the Urban Heat Island In a

Small City, &;411. Am. Meteorological Soc., v.48, n.l, 1967, pp. 7-9.

ZS\mger, Ultra-Violet Deodorisation of Air.
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smoked in a housing environment.

Odor control is integral with psychometric control. While extreme
tr:em;vyeratures may slightly reduce the ability to perceive odor, both high
and low humidity reduce the activity of the semse of smell. For
example, cooking and smoking generate an ;dor that is independent of the
" humidity in a room. A high relative humidity is desireable t‘o lower
the sense of smell.l However, with odors arising from linole:m, paint
and upholstery where the source of smell is intrinsic, 2 lnu;r

relative humidity is advantageous. Ventilation, or thelreplaqa\nent of
the air within an enclosed place with-air from out;side, has a direct
positive effect on the reduc‘tian of odors. Therefore, air velocity

and circulati;:n, within a room, have great significance in the coping

.with stress situations which arise from odorants.

The sensation of freshness, as opposed to the feeling-of stuffiness, is
fundamentally created by the varisbility of air movement. It is,
nevertheless, integral with the other psychometric controls such as
air temperature and humidity. Basically, the sensar;ion of freshness is
a stimulation experienced by the exposed skin and nasal paasg}gea of

the individual. The lack of this stimulation leads to the séagmnt
and musty air which creates an impression of stuffiness. While more
general design features such as the location of the kitchen in relation
to the rest of the living quarters do have great influence on the
quality of the air in an apartment, the specific design considerations,
SUCYII ;:ls the mmber of windows and their distribution in a room, are

important as well. Although there are recommended minimm standards

IR,L. Kuehner, Bunidity Effects on the Odor Problem, Heat, Pipitg
and Air Conditioning, v.27, n.9, 1955, pp. 155-158.
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for the fr y of air repl calculations indicate that most
¢ - .
of the rooms (especially those with windows on only one wall) do not

meet the criteria set by these standards. !

Nausea, headaches and adverse effects on respiration are gome of the
more common physiological reactions to odora.z Psychologically the
iinportance of olfaction lies in the following reasons: a) olfaction is
one way for the organism toimske coutact with the enviromment alled learn
to discriminate among the significant aspects of the surroundings,
b) olfaction assists the organism to acquire‘m{ aesthetic refereace of
. the immediate eaviromment.3 'l_’he psychuloéiul edvex:se effects are'
accelerated as Fhe concentration or the intensity of the ador is
increased. Although 1uv}esiigatious ghow that olfactory adaptations
(e.g. sensory detection, energy difference that an observor can detect)
are relatively short, they also confirm that the hedonh?- range for
different odorants is very large and thek'olfactory gystem has a
remarkable ability to analyze these diverse odorants.4 Furthermore,
c.he unplaasam:nésa and the discomfort generated by the olfac‘.;to:y
enviroment is more dependent upon the type of stimulation rather thas
the magnitude of the stimulation. Since the type of stimulation is "

~— agsessed by the cognitive process, the impact of the information

Lgoromosov, The Physiological Basis..., pp. 45-46.
21bid., p. &b,

3.3, Shoben, Jr., Some Observations on the Learaing of Olfaction,
Am. Perfumes Cosm., v.78, n.6, 1963, pp. 44-46.

. 4T, Engen, Psychophysical Scaling of Odor Intensity and Quality,
“Annals of the New York Acadeny of Seiences, v.116, art.2, 1964,

- pp. 504-516; W.F. Kerka and C.M. Humphreys, Temperature and Hmidity
Effect on 0dor Perception, Am. Soc. Heat. and Vent. Eng. Trans.,
v.62, 1956, pp. 531-552.
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overload (or underload) upon the perception system is likely to lead to
strains 1f the individual’cannot cope with the atress state. It
appears that the efficacy of coping with the strese state, arising
from the hedonic range, is a function of nutlonly- the intgnsity'of the
enviroomental force, but of an individual's appraisal of it. Contextual
variables, such as controllability, predictability, and choice,
assoclated with that particular environmental load, will affect the'

. .

-~

appraisal process.

Sonte Envirorment.
The major factors leading to the stress state characterized by noi\se,
are functions of many things: the type of noise (continuous or
interrupted), the over-;zll"level of nbise, the spectrum of noise (low
or high), total exposure Quration, the condition of an i.ndivj.dual's
hearing mechaniém and previous noise exposure(s). These factors lead
to three fundamental adverse effects on man: 1) the temporary and
permanent hearing loss, 2) interference with voice communication
(.speecff‘ dismpt-ion) and 3) changes in performance capacity. These
effects may be accompanied by stress astates of a psychological nature
wvhich may manifest themselves in the arousal of feelinge of fear,

apprehension, annoyance, dissatisfaction or auditory fatigue.

In the light of the parameters stated above, noise, then, can be
defined as any sound that is physiclogically stimulating and averse,
subjectively annoying and unwanted. The effect of noise is not a

sensory motor effect but rather a perceptual one.! This perceptual

Ip.E. Broadbent, Perception and Communication. New York: Pergamon
Press, 1958, pp. 81-107.

1
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characteristic adds to the complexity of the whole system in the gense

that acoustical stress cannot really be 1solated from the rest of the

environmental stresses and analyzed ind dently, This ph is

-basically due to the fact that non-auditory physiological and

paychological resp to envi 1 noise tially result from

3
combined effects of specific behavior activities and noise, rather than
noise per ge.

i
o

Admittedly, the properties of acoustical ex;ergy {such as frequency,
intensity, octave band, etc.) are very important in regard to stress.
Nevertheless, the siguifi:cance of -the psychuloéical dimensions of
these properties (e.g. picch, loudness, perceived noisiness, etc.) and
other subj-ective evaliative criteria that affect one's auditory

perception is equally important.

Although basic personality variablgs account for a latge portion of the
variance of noise effects, the properties of the noise itself are no
less significant. The information and the meaning of the "unwanted"
sound are primarily those properties of noise chA: influence the stress
state. Tl:ne nature of the information content and its load (overload
or undethad) is significantly important in the selection prucegs of
pact of the information by the nervous system. According to Broadbent's
theory, the capgcity of the perception systes is limited and heace the
system filters out part of the infbrmation before reaching the sense
otgans.l Although the filter has a bias towards a novel event (it is
thia phenonenon that causes the disruption) it is also highly affected

by the meaning of the noise. The impact of imnate {structural) and

lproadbent, Parcsption and Communioation, (esp. pp. 40-45, 190-196,
1+ 251-256) .
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acquired aspects of the meaning of unwanted gound are mainly dependent

upon the individual's past experience with that particular noise.

Tt;e acoustic forces which may lead to stress states, especially in a

housing envi are 1ly d by subjective reports of

annoyance. The noises in dwellings are .3ena_x'n11y low-frequency sounds.
Although they are low im intensity, prolonged exposure to them makes
them one of the most common envirommental forces with :_he potential of
causing a stress state. Studies of rfmctioxw to moderate a;d low

inr.eusify ds have d ated that long periods of exposure to

certain sounds may lead to strains puch as functional disturbarces of

the central nervous system.l These disturbances are exhibited in a

variety of ways. They.range anywhere from riction to fatigue,
from decrease in productivity to emotional effects. Among other
factors affecting the degree of ammoyance are such properties of sound

as aperiodicity and unexpectedness. Studies of responses to the sound

of aperiodic and umexpected nature suggest that stress situations

generated by' these types of noises have a more averse i.ﬁpact on the

individual.? This high rate of information that reaches the aural
o

information channels causes more unpleasant and even deleterious

effects than that caused by monotonous noiges. This phenomenon is due

mainly to a deficiency in the coping process.

1y,v. Grimaldi, Sensori-Motor Performance Under Varying Nolae
Corditions, Ergonamics, v.2, n.l, 1958, pp. 34-43; H.J. Jerison,
Effects of Noise on Human Performance, Journ. 4ppl. Psychol., v.43, n.2,
1959, pp. 96-101; A.F. Sanders, The Influence of Noise on Two
Discrimination Tasks, Ergonamics, v.4, n.3, 1961, pp. 253-258; H.E.

von: Glerke, On Hoise and Vibration Exposure Criteria, Archives of
Emwirommental Health, v.11, September 1965, pp. 327-339.

2ganders; The Influence of Noise... ; Broadbent, Perception and
Communication.
1
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Sonic stresses do not necessarily lead to a complete mental block or
te a paralysis in nm:-ne particular function. Instead they iea(i to
\;ﬂdet cases of strains. The wandering of atteantion, slight signs of

fatigue, irritatiom, distraction, etg. a:e"only some of the aspects

of general discomfort caused by stresses ‘due to acoustical forces.

. These types of stresses are more relevant to the housing enviromment in

which conditions for normal relaxation and simple tasks are disturbed.
1,

Milder cases of strain, of course, do not rule out the possibllicy that

higher levels of Qound may lead to strains of a more severe nature,

such as nervous, psychic, cardio-vascular and other types of dist‘)rders.

With the 1ncrgaaing mechanization and urbanization of society, the
problem of noise is gfsining more urgent attention. The problem of
noise is due not only to industrial expansion but also to the changing
pattern of daily life in which people, especially ian the urban areas,
cannot find rest and quiet even inside. their dwellings. Insufficient

protection against loud sounds, which ceme from either outside or

inside the buildin.g, interferes with rest and aleep; causes fatigue,

reduces task performance level and, in some cases, may eveu result in
pathological reactions. Although there is behavioral and autonomic

adaptation to noise, people nevertheleas pay a psychic cost for the

noise which surrounds them.

Certainly, there is a great difference between laboratory testing and

1g.D. Kryter, et al., dous Exp to I ittent and Steady=~
State ‘Noise, Journ. Ascust. Soc. Am., v.39, n.3, 1966, pp. 451-464;

R.C. Davis, A.M, Buchwald, and R.W. Franipan, Autonoaic and Mascular
Responses and Their Relation to Simple Stimli, Psychol. Monographs,
v.69, No. 905, 1955.

1
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the veal 1ife situation, as Hawel convincingly atgues.l Honetheless,
:his difference does not exclude the lik,el:lhnc"»d of equipotent‘redctions
in both the housing euviromment and as obs;rved in an experimental or
artificial setting. Prolonged and tepe'titive».expoeutes to noise at
varying intensities does cxist in dwellings. In the houaiﬁg enviromment,
there 1s also exposure to unpredictable noise as well as to high
intensity‘sm'mdg. no matter how short the duration. Although it is
generally agreed that noise,‘per se contributes few deleterious..
consequences, its insiduous character may lead to deep-er physiological
and psychological effects. An essential facter that should be
considered is that noise is one of the eﬁviromental forces which \
people frequently encounter. Many studies have indicated that noise
praduces-psychophysiolag;.cal effects.2’ Other studies have pointed up
the effects noise can have om task performance.3 On the c-:ther hand,
there are also comprehensive reviews of systematic research on noise

which conclude that it is not directly harmful to people, nor does it

interfere with paych perfor 4 » it has also been

gshown that strains develop after the sonic forces have ‘been terminated.

ly, Hawel, Persomality, Situation, Activity, and Sound as Parameter

of the Evaluation of ‘Noise, in W.Taylor (ed.) Proceedinge of the
Symposium on the Phyeical Effectas of Noise, Cardiff, England, September
1967,

2g.p. Kryter, Exposure to Steady-State Noise and Inpairment of Hearing,
Journ. Acoust. Soc. Am., v.35, n.10, 1963, pp. 1515-1525; T.G. Atherley,
Noise as a Stress Phenocenon, im W. Taylor (ed.) Procsedinge of the
Symposium on the Paychological Effeote of Noise. Cardiff, England,
September 1967; D.E. Broadbent, Effects of Noises of High and Low
Frequency on Behavior, Ergonamice, v.l, n.l, 1957, pp. 21-29.

3p.g. Broadbent, Effect of Noise on an 'Intellectual' Task, Journ.
Acoust. Soo. Amar., v.30, n.9, 1958, pp. 824-827; Jerison, Effects of
Hoise on Human Performance.

4R.D. Eryter,’The Effects of Noise on Mari. Hew York: Acadenic Press,

1970:’Glnu and Singer, Urban Stress, pp. 23-44.
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In other words, the aftereffects appeared following the adaptive
coping process.l Thca; strains, developing as a corbined rééulé of
the acoustical forces and the conditions of the cognitive overload,
are basically the products of a noise of unpredictable and/or an

uncontrollable nature.

The sources' of noise in a housing enviromment are many and various.
They can be classified into«two categories: outaide and 1ns:l.de_§_ources.
Among the sounds that penetrate into.dwellings from the outaide, or
street, are those generated by tranap;artatinn. ' The noise from "‘“‘m
vehicles may reach a level of 80-90 dB-A.2 A nunbex; of surveys,
conducted in various countries, have reported that there has been a
continuous increase im the level of tracsportation noise.3 This
increase is also being sugplmented by the sound of high-powgred
equipment (e.g. mowers which reach the level of 96 dB-A), a;.rplanes,
air-coudiiione:s, etc. Besides these mechanicel noises, there are
other suunds_vhich can be found outside the home, such as children's
v;:ices, the banéing of trash cans, the barking of a dog, eté. These
may be lower in intemsity, but still they may be high enough to inter-

fere with indoor activities and even cause some adverse effects.

161ass and Singer, Urban Stress, p. 44.

2, Cohen, J.R. Anticaglin, and H.H. Jones, Noise Induced Bearing
Logs-Exposures to Steady-State Noise, Proceedings of the Sixth Congress
on Brwirommental Health, Chicago (Am. Med. Assoc.), April 1969,

Figure Y., p. 9.

3Branch, et al., Outdoor Noiee in the Metropolitan Enviromment: See,
also: Sir A. Wilsen (Comittee on the Problem of Noise), Noise, Final

Report. London: EMS0, July, 1963. Wilson's study is very comprehensive

on noise pollution as well as in the explanations of general effects
of noige nnd,noiae in cities, buildings, etc.

kY



The noises generated by indoor sou:ces may not reach.as high an
“intensity as those whi::h come from the outside. However, chdies have
shown.that noises of a low-intensity can be a disturbing fa;tor.l
Furthermore, some domestic noises may reach levels of 80-85 .dB-A'

{e.g. the flushing of toilets in lavotories--80 dB-A;. boiler furnacé-~
8? dB-A; music on the radio--85 dB-4, et:c.).2 Noises which originate
within the building, be it conversatiom, mechanical nois;as, or music,
gain mich greater volume an& th;:s create more disturbance im a Wulti-
family dwelling. Residents living in multi-family dwellings are very
much aware of these "vicinal"? noises Hh}ch n;ay range from the sounds

of normal conversation, a child's crying,to the slamming of doors."

It is the and ly the disturb d by these

penetrating noises,that is significané no matter what the physical

measurement of the noises may be.

Karagodina has.established a definite relationship between the noise
intensity coming from within the multi~-family dwellings and that coming
from outside sot;tces, both for the various construction typea and plan

lay-outs.s This study also reporta on the complaints coming from the

lD A. Laird and K. Coye, !’sycholngil:al Heasurenents of Annoyance
as Related to Pitch and Loud Journ. t. See. Am., v.1l, 1929,
pp. 159-163.

2Goromosov, The Physiological Basie..., p. 72.
3L. Ruper, Nefghbor on the Hearth, in H.M. Proshansky, W.H. Ittéison,

and L.G. Riviin (ed.s) Bwirommental Psyohology: Man and His Fhysical
Setting. New York: Holt, Rinehart and Winston, 1970, p. 248,

YGoromosov, The Fhysiological Baeis..., p. 72.

‘51 L. Karagodina, Characteristics of Noise Levels Inside Apartments
of Dwelling Houses in Moscow, Gigiema i Sanitariia, v.24, un.12, 1959,
pp. 7-11. ‘
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resident:sv about " the noises encountéied in apartment houses. In a
different study a "sym:h-etic noise irritator” was used to obse‘rve? and
test the changes and functional disturbances of the higher nervous
systen in nan, 1 Pgychophysiological tests of motor-conditioned
reflexes, motor activity during sleep, skin-galvanic reflexés and the
dif_fetentinl noise threshold values suggest that the maximm permissible
intensity of noise in rooms of an urban dwelling is approximately
35-37 phons (this value is nb:'lul: 35 dB-A at a frequency of 1000 Ex).
The acceptable limits for noise during the night time 18 about 25 dB-A
at a fre:fuency of 1000 Hz. Thevae values were ;nenmed for rooms hav%ng

a normal amount of furnishings and having closed windows and doors.2

These values are of great importance in order to establish the minidal

standards for building materials and to recommedid a spatial

organization with regard to acoustics. BHowever, it is even more

important to understand the association between the noise (especially
the unpredictable noise) and the behavioral deficiency, as well as how
these stress situations are coped with by the individuals. The
comprehension of this phenomenon 1s critical since it is directly
related to the man-enviromment interaction, not only in terms of the

sonic enviromment,but the entire enviromment.

Anong others, Glass and Singer have emphasized the vital importance of
unpredictable and apericdic noises.? The importance of intermittent
lp.R. Weinshtein, P.J. Leushin, and A.J. Shafir, Physiological and
Hyglenic Background for Determining Maximum Permissible Noise Intensity
in Multi~Story Apartment Houses, Gigiena i Santariia, v.25, n.3, 1960,
pp. 23-29. N

ZGoronmsov, The Phystiological Basis..., p. Th.

3¢1aas and Singer, Urban Stress, (esp. pp. 45-107).




" noise lies not only in its deleterious effects but also in'its

resemblance to the nn;lscs that individuals encounter in hodain;
enviromments. Although there may be. gsome adaptation to this type of
noise, the tolerance limits of adaptation are mot brpad enough to
decrease task degradation. This is especially true when complex tasks!
and tasks requiring ]l.ona-tem vigﬂancez are involved. Since these
task cperﬁt:lonu involve cognitive processes, one of the chata:teristic;
of the developing stress i; that of overloading. Noise, as an“input

to the organism, overloads. the subject to such an extent that adequate
information processing that concerns the taak at hand is prevence‘# from
occuring., Furthermore, task'deg:adation continues, especially with
intermittent noises.3 This phenomenon ie attributed to the aperiodicity
of the noige. The intensity of the ;l:tdins, as a result of these types
of sonic forces, indicates that unpredictability of the noise 1s an
important fac;:or in the coping process., That is to say, unpredictable

noises cause more adverse strains than predictable ones.

Addressing thésd.ves to the question of why there is a diéference
between strains produced by the predictable and unpredictable noises,
Glass and Singer conducted experiments concerning controuability."‘

The results show a éonniderahle decline in the levels of strain that

are produced by the predictable noise. The explanation that the suthors '

propoge for the effects of perceived control is very much in line with.

lGrimaldi, Sensori-Motor Performance...

2proedbent, Parception and Cammunication, pp. 108-139.
3Giass and Singer, Urban Stress, pp. 45-59.
A1pid., pp. 61-86.

s
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the helpl and pat: levels of an individusl. encount’eri;g
a stress state, as mentionmed earlier in this study. Tﬁe ni:ﬂi:y to
have control over the environment induces a sense of competence in the
individual. Thus, having control cver the emirormental forces, the

individual's coping process b

more ful in dealing with

the threats that may lead to atress states. The effectiveness of stress
deper;ds partially upon the individual's evaluation of the envirommental »
forces along with his ‘mm ability to cope with them. Thus, the cognitive
factors brnughf into play in the coping process depend a great deal aon

the controllability over the particular -enviromment.

-

v

Luminous B?wirannent

The luminous forces which lead to stress states are fundamentally
functions of the illumipation level (brightness), distribution,
direction and color of light. The basic adverse effects that may
regult from a dysfunction of any of the above mentioned parameters
include acuity deficiency, changes in the performance levels,
discanfott. and visual fatigue. Observations and»s:udi;as have also
shoun that besides these subjective aftereffects of lighting conditious,
there are more severe long-term physiological strains genmerating from
11lumination. ! ‘These phyaiological disorders may range from changes in
the mus'cu.lnr tension to the malfunction of the adrenal gland.2
Purthermore, Wurtman even argues that light is the second most

£
important emvironmental input (after food) in controlling the biological

14,1, Logan, The Relationship of Light to Health, Illum. Engng.,
v.62, .3, 1967, pp. 159-167.

%, Luckiesh and F.K. Moss, A Correlation Between Illunination
Intensity and Rervous Mascular Tension Resulting from Visual Effort,

‘Jom'n. Exper. Psychol., v.16, 1933, pp. 540-555.

)



rhythns and bodily Functions.l

Stress stateg may occur as a result of either natural or artificial
1igh;: sources, Too much or too little lisl;f: intensity coming f_ro::
these ‘sources, modified by the other envuomnta'lvfactora such as

the physical characteristics of matural objects and other things
};tesent in the immediate enviromment, will affect the ability of the
eye to see. The process of vision is éependent not oaly upcmvt‘:‘he
optical properties, that is, the ability of the eye to get a clear
image, but is also dependent upon the paychopﬁysical properties.

These properties are fundamentally the relations between the imagé and
its interpretation by the brain. The envirommental a‘spects of these
pa?'(:hophysical ptoperties ‘are of interest to this patticu.let study.
There are basically two areas of vision that the eye sees: & ‘narrow
area of gharp central vision (foveal vi‘sinn)‘ and a larger area of out-
of-focus baci:.ground {peripheral vision): Sensations of detail and
color are included in the foveal vision, whereas brightuess and mass
are principally characteristic of peripheral vision. Foveal vision is
cued by the information gained through peripheral vision. While
concentration on a particular object may be taking place in the foveal
area, the peripheral viaion area is comatantly searching and trying to

identify any new information cues in the general orientation of the

visual world., From this phenomenon of semsory behavior arise two

aspects that are significant from the environmmental point of view.

First, the structural qualities of the enviromment, enhanced by the

" lighting conditions, ixelp in the visual task of “spatial orientation.

——————

1R.3. Wurtman, Biological Inplications of Artificial Mlwdoation,
Illim, Z-Mgng., v.63, n.10, 1968, pp. 523-528.
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Second, the effect of lighting on the detailed ‘central task-vision is

crigical since the cssential information points are défined and’ the

accuracy of visual copmunication is assisted by lighting.

The inbalanced manipulation of these visual cundiiiuns is’ generally
expressed by visual clutter and by glare. These two d:lat\.u'bing

factors are analogous to "unwanted” noise in a sonic enviromment
because they ate the "unwanted” lights in the visual field.l The
information reaching the eye, just as in the case of the auditory
system, goes through a filtering process in which part of the information
may be filtered out. The filteripg capacity of the perceptual sys‘tem is
basically a fun_ctiun of adaptation and visual acuity qf the eye.

These psychophysical prbpertiéa of the visual process are dependent on
the immediate enviroment.:!l ccn@itions (visual field)--brigh‘tness,
contrast and color. Any act of fixation, that is the cgmbined effort
of the eye and the brain to concentrate upon a particular object or
part of the visual field, n§y be distracted by the envirommental

conditions.

The "unwanted" lights in the visual field can be viewed as overload

or underload information that reaches the eye. In the case of
overloading, meaningless or confusing spatial cues are the forces which
act upon the viun&lj and appraisal process. Impairment of vision may be
due to uncomfortable and dazzling or even blinding effects in which
unfavot,able adaptation conditions are prevailing. Or, as mentioned

above, environmental conditions may lead to strains of less magnitude.

1 R.G. Hopkinson and J.B. Collins, The Ergonamicg of Lighting,
London: Macdbnald and Co., 1970, p. 25.

il
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While high brightness, which impinges 1ike a navelﬁeveﬁ: upon the
filtering process, may distract attention (phototropism - ;n'ﬁvolunmry~
turning towards the direction of the 1light source),l emotiomal reactions,
which are due to shifts from black and gray colors to bright ones, may
cauge 4int:etfetence in the intellectual funttioning of the individual. 2
On the othé: hand, as a ]c.’ou contrast situation affects visual acuity,
thig diat‘x'action may result in other types of strains such as the

-

5.
wandering of attention, task interference, etc.3

Experiments and studies, ‘vhich were conductéd in order to investigate
various aspects of the visual fleld, have established quite
convincingly tl»mt a definite relationship exists between the luminance
level and the visual pérfdmance. In attempts made to relate the
artificial laboratory conditions to real situations and to make the
laboratory data wore comparable with practical experience, some studies
even used simulators which enabled the researchers to establish

"f1eld factors.? Observation techniques have been developed to atudy

the dependence of accurate recognition upon lumipance contrast.? These’

lR.G. Hopkinson and J. Longmore, Attention and Distraction in the
Lighting of Workplaces, Engonamics, v.2, n.4, 1959, pp. 321-333,

2p.E. Harris and R.E. Bills, Psychological Consideration of Color
Selection, The American School and Univ., v.25, 1953-54, pp. 157-160.

3H R. Blackwell and 0.M. Blackwell, The Bffect of Illumination Quantity
Upon the Performance of Different Visual Tasks, Illum. Egng., v.63,
n.4, 1968, pp. 143-150.

"n.n. Blackwell, Development and Use of a Quantitative Method for
Specification of Interior Iliumination Levels on the Basis of Perfcmnce
Data, Illum. Engng., v.54, n.6, 1959, pp. 317-353.

5R.H. Boynton and R.D. Miller, Visual Performance Under Conditions of
Trangient Ad’npmuon, Illum. Engng., v.58, n.8, 1963, pp. 541-550.
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and man.y other studies convincingly argue that the upward changes of
envirommental lm\inancerof ten result in an improvement in v:l.a{m:).T
performance. However, there is still :an ambiguity in deternining a
conclusive relationship between the visual f£ield and the behavioral
aftereffects, due to ti:e corplexity ;f the process. This uncertainty
is due as much to the transitional adaptation as it is to individual
differences. The varied characteriatics of the everyday visual
enviromment do not make the l;esull:a of transitional adaptation atudies
easily and directly applicable to the designed el;vi.l:u:»n:‘nanta.1 Most of
the establi.ahed f1lumination sgandards are apt’:cified according to the
size of the visual task and its contrast Vvich the background brightness.
Yet, it has also been shqu'n that various qualitative aspects of

artificially lit enviromments may lead “to anozolous judgments. One

- study goes even further to question the validity of some of the values

(e.g. the ratio of 1llumination of the task enviroment to the
surrounding emiironment) recommended in the Illuminating Engineering

Society (IES) code. 2

In spite of the ambiguity about the exact comfort limits, the studies
have been successful in establishing upper and lower boundaries in
which human comfort can be attaixlgd. One of the phenomena used to

establish a b dary is the ‘ pt of fatigue. Another is boredom.

The prolonged action of a visual stimulus is followed by a rapid
decrease in the sensitivity of fha eye to visual stimmli. This decline
ir.m. Plynn and A.V. Segil, Architectural Interior Systems, New York:
Van Nostrand Reinhold Co., 1970, pp. 94-97.

2y, Hewitt, D.J. Bridgers, and R.H. Simons, Lighting and Enviroonment:

Some-Studies it Appraisal and Design, Trans, Iilum. Eng. Sooc., v.30,
6.4, 1965, pp. 91~110.
A
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in sen‘siti.vity»my manifest itself in muscular activity of the:éye
or a general feeling of tiredness. Pain in the eyeballs, the décline
of acuity of perceived images and sub_-jective ccmplaint§ (such as
discomfort sensations) are symptoms of visual fat;l.sﬂ.g,;lw?estum
differentiates between visual and retinal fatigue by claix;z.ing that
v_ision involves motor function as well as sensory prccesses.2 The
degree of visual fatigue has been estimated through various symptous
by different researchers. ‘Studies have been conducted to measure the
fatigue range from the blinking rate of the eye:” to the exposure time
(perception time) needed in order teo perceiv.e Landolt rings (hrakel\-x
circles) accurately."’ Most of these sf\;dies have attempted to observe
fatigue through- the tas_k perfornances that theA subjects were asked to
do. Although there seems to be a coniienzus in the relation between
the complaints of tiredness on the part of the subjects and the illumi-
nation levels, still no clear relationship exists between the subjective
feelings and Ehe objective score. Furthémore, the subjective expression
of fatigue and discomfort sensations after working on a task is

considerably significent and different for each individual.d

lﬂopkins and Collins, The Ergonemics of Lighting, pp. 129-150.

24.C. Weston, Visual Fatigue, Trans. Illum. Eng. Soc., v.18, n.2,
1953, pp. 39-66.

34. Luckieeh, Light, Vision, and Seeing, New York: Van Nostrand,
1944, pp. 205212,

43.8. €ollins and B. Pruen, Pérceptinn Time and Visual Fatigue,
Brgonemice, v.5, n.4, 1962, pp. 533-538.

Sg. si and J. Brozek, Effects of Illumination Level on Visual
Performance and Fatigue, Jowrn. Opt. Soo. Amer., v.38, n.&, 1948,
*pp. 384-397. ’

4
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Whilé vigsual fatigue is defined as a weariness resulting from the
exertion, both bodil& and mentally, of trying to see.an excess of
visual stimuli, boredom is the reauit of low sensory 1nput.1 This
is sm: to sensory deprivation where the level of stimulation has
been reduced from .che normal range of expasure to which .the individual

""""has become accustomed. © Although after a short period of deprivation
.there may not be a general loss of cognitive functioning, there is
still evidence of the deteérioration of task performances.2 Other
studies along this line show evidences of adv.e:sa»effects on cognitive
and learning processes whenever ind:l.vidmls. are subjected to prol\onged

periods of sensory deprivation, (i.e. darkness and silence).3

Light, r nded by West éan od the adverse effects (strain)
caused by visusl boredom. 4 Sunlight isbpreferred over artificial
lighting mainly because ;’f the variations of brightmess, chromaticity
ang! brightness ratios. These variations are mporcantv not only in
reducing boredom, but also for the phys.iological equilibrium of the
‘human body. Observations have shown that the deprivation of sunlight
over extended pericds of time can produce not only physiological

disorders but can also lead to the development of pathological

—~

lyeston » Visuzl PFatigue.

2. Goldberger aud R.R. Holt, Experimental Interference With Reality
Contact: Individual Differences, in P. Solowmon, et al., (ed.s)
SGensory Deprivation, Cembridge, Masa.: Harvard University Preas, 1961,
. pp. 130-142.

31.p. Zubek, W. Sansom, and A. Prysiazmiuk, Intellectual Changes During
Prolonged Perceptual Isolation (Darkness and Silence), Canad. Journ.
Peychol., v.14, 1960, pp. 233-245.

"‘Heaton, Visual Patigue.

1
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tsyr:q:n:tm."..r1 Although the biological actions of different 'ii{\ds of
radiant énergy and their geparate contribution to the !;o}:all effect of
sunlight are very complex, it has nevertheless been proven that
ultraviolet radfation provides vitamin D, which s es_aentiai for the
human body. The different methods of artificial lighting (e.g.
fluorescent lamps) vhich-are used to compengate for an envircmmental
deficiency are far leaa‘ adequate than sunlight. They are inferior to

sunlight in their value and especially in their biological ‘éffectiveness.

Within the last decade a new trend has d'evéloped for windowless
buildings. The enviromental arguménta for this new idea put ‘forth
basically arée the following reasons: a) establishing optimum micrlo-
¢limatic envimmeni:a; b) providing non-distractive working conditions;
¢) reducing the risks of damage through rioting or vandalism; and d) .
decreasing the initial building costs. ~Admittedly, the heat exchange
of well insulated gsealed buildings ia less (especially in colder
clima_tes). However, the cost of permaneat lighting, heg:ing and
cooling equ;.pment, as well ag the maintenance cost's, have proven to be
much greater than was estimated. Furthermore, the output of these
electrical and mechanical equipments is one of the major contributing

factors to the pellution of the 21 envi ed by

the urban areas. The studies of the attitudes of the individuals
working in these windowless buildings, although not conclusive,

are certainly not negligible. Depending upon the type of enviromment
and’ the activities that take place therein, the effects of external
stimuli deprivation vary in degree. Among the psychic costs

lGoreonosov, The Physiological Bagia..., pp. 48-52.
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that people pay for having to work and spend long periods of -time in

- ¢ this type of closed envir is cl phobia or the pe i fon of
1e.1 A common complaint often heard is that people dislike working

and living without any sensory contact with the outside envirenment.

There have been great technical advances in':he field of artificial
1ighting since the dsys of gas lampa. Improvements have bgen nade
based both on the gquantitative and qualitative meagurements. Tl;ne
minimm standards required of fndoor illumination have been increased
ten times in the past four decades. Bowever; this progress in
artificial lighting has grown inversely with the treatment of natural
light in the de:?ign process. The growing size of buildings, dependence
upon active environmental cbnt:ols, and many more factors cause the
designers to pay less or ingufficient attentim; to the provision of
direct sunlight. Direct sunlight is generally regarded as a thermal
problem and the visible part of the spectrum is believed to produce

only visual sensation.

It is true that infrared radiation can cause overheating thch can
lead to unfavorable thermal conditions. However, it is also a known
fact thit artificial lighting can also produce a sufficient amount of
hea:.2 The substitution of artificial light for direct sunlight can
produce severe limitations and burdens. Additional stress states,
due to the imadequacy of artificial illumination, nrevthrust upon the

individuals, Inherent controls (passive) in the design process and

__lﬂopkinson and Coliins, The Brgonomice of Lighting, p. 266.

ZJ K. Page, The Role of Lighting in the Search for Better Interiors-
Some Problens, Irans. Illum. Eng. See., v.27, u.4, 1962, pp. 153-163

s
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the c;:nttollability over natural and artificial lighting within the
dwelling, that ghould be provided for the inhabitants, can help to

avoid the difficulty arising from atressful states.

In the 1ight of the above discussion, it can be said that the

practical design considerations for daylight as well as artificial

’ lighting do not only depend upon the amount of light needed or on the

problem of glare, but also upon the surrounding enviromment. . The
lighting does not only have to suit a particular task but it also
should suit the interior of a space and thie individual'e continually
changing needs and moods. 'Psychulogfcal factors, not simply the‘
physical parameters of the luminous forces, are the important elements
in generating adverse‘ afi:eteffecésr bg no account should lighting be
considered as merely a source, whether it be from the window or amy
other light opening or light fixtures. The whole enviromment is
involved in-the process of reducing ox"‘ eliminating the stress states
-
with which the individual has to cope. Oue of the characteristics of
the mrnundi;xg environment 18 its flexibility and openness to
controllability. It 1s thié'charact.eristic of the enviromment which
praovides in the individusl's cognitive processes of evaluation, an
ability to cope with the situation. Glass and Singer's argument about

the influence of controllability on the success of the coping ptoceasl !

is applicable in the case of the lLuminous enviromaent as well. The

- electric shock experiment, which was conducted in addition to the

noise experiments, illustrates the effect of controllability and is

1Glass and Singer, Urban Stress, (esp. pp. 138-153).

.
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ccnvincing avidence in generalizing the findings of :he noise
experimeats.l To recapitulate: the negative effect of the pexceived
lack of control over stimlation in the coping process is no less

significant in the luminous enviromment than it s in other environments.

RESPONSES TO NATURE

One of the tools that man has developed to free himself from the
restricting limications of hls natural environment is the spatia'l
enclosure. This enclosed environment, which Fitch refers to as the
"mego-environment” (architectural), is an int;.rface between the mic)\:o-—
environment (the organism) and the macro-environment (terrestrial).z

This development is one gf the relationships of a broader adaptive

process that takes place between the organism and_its natural enviromment.

There is hardly a natural énviroment in vhich human life could be
perpetuated had not man developed an adaptation to the c;anstantly
changing forces of this habitat. Thus, adaptation has provided man

with the ability.tn transcend the limitations of his hiolegir;:al faculties
and his natural environments. While among lower animals, adaptation
takes place basically by means of genetic mutation, i.e. biological
adaptation, man accomi)lishes this by means of both biological and
cultural adaptm:ions.3 By culture, we mean the integral whole

consisting of tools, artifacts, the organization of social actions,

1glags and Singer, Urban Stress, pp. 109-120.
2pitch, American Building, pp. 16-19.

-31, Dobzhansky, Mankind Evolving, New York: Bantam Books, 1970, (1962),
(esp. pp. 1-23, 53-78); P.B, Medawar, The Meaning of Fitness and the
Future of Man, in Y.A. Cohen (ed.), Man in Adaptation: The Biosocial
Background, Chicago: Aldine Publishing Co., 1968, pp. 27-37.

A
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beliefs, attitudes, ideologies, in s'hurl: all of those exosonatic means
employed to maintain lﬁe in tle natural enviromment. ' Mniﬁted;.y,
biological edaptation has been a significant contribuiing factor in
man's life, especially when viewed in the broadest context of
evolutionary processes. HNevertheless, it would not be exaggerated to
state that cultural adaptation contributes a paramount potentiality for
adapting to changing enviromments. Man's ability to come to terms with
and make the most of the ch?nnging enviromment lies in his cultitral

capacity to adapt.l

The socio-cultural system, man's own creation, evolves by means of‘the
individual's psychological structuralization in an or;anized goclal
system. Through the mfusicn of appraisals that 1nyolve cognitive,
affective and evalvative x_raluea, the socio-cultural system ephanced
the potentialities for man's survival and adaptation; cl}e functioning
of ti’:ﬁ socio-cultural system is very much dependent upon the
psychological factors. Hallowell attributes this dependence to the
fact that "...sc;cially sanctioned values that characterized them
[snciocult:ural systena] wvere linked with the cognitive processes,
motivations, and need satisfactions of individuals through the

formation of a new and distinctive type of personality organization

lt:‘.u:l(:l.u-nl adaption to mature does not necessarily mean that culture is
deternmined by envirommental conditions. It would be a gross miscon-
ception to assume that the physical envirommental elements are the only
Factors imnvolved which characterize a culture, It is a two-way process
as R.A. Rappaport states: "...it should be kept in mind that although
it is in terms of their conceptions and wishes that men act in nature
it 1s upon.nature herpelf that they do act, and it is nature herself

_ that acte upon men, nurturing or destroying them." Nature, Culture,

and Ecological Anthropology, in H.L, Shapiroe (ed.). Man Qulture and
Society, London: Oxford University Press, 1971, pp. 237-267, (p. 246).

]
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molded in the socialization process."l

It is thie cultural capacity, the ability to learn, accumulate and
transmit experience within a social context, that led to ome of man's

responses” to nature, namely the meso~envi. The meso-envir

provided the means to a terrestrial exi: as pposed to arb 1
survival. The built environment became part of the broader adaptation
process in order to face the rf.alities of the physical environment.
Man's built environment has developed as his learning increased t-t:fuugh
his expanded psychological capacities. Hith the accumulation of
experience and thought, the cognitive processes function at much '
higher levels and broader faculties in coping with the possible stress
states that may be: due to the natural forces. Basically, the natural
forces that act upon the housing environments consist of climatic
‘(sun, wind, precipitation), éeographic (alope, hydrology), pedoiogic
(soil types, drgj.nage, erosion) and vegetational forees. In addition
to these natural forces, the availability and type of materials that
can'be utilized for bullding construction are significant. Less
frequently recurring events such as earthquakes, floods, droughts,

tornadoes, fires, etc., are definite sources of stress states. The

immediate strains that arise from such hazardous threats cannmot only cause

dysfunction but even a threat to life.

Man's cultural response to mature consists fundamentally of two forma
of ‘adaptation: 1) exploitation, and 2) relocation. Both of these

aodes of ienponse are bounded by space (apatial aspects) and time

1.;.1. Hallowell, The Protocultural Foundations of Human Adaption, in
Y.A.. Cohen (ed.), Man in Adaptation: The Biogooial Baskground, Chicago:
Aldine Publishing Co., 1968, pp. 62-75, (p. 72).

1
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(temporal aspects). Furthermore, either of these forms of adaptation
or their cozbinmation are limited within themselves. Each fﬁm :of
adeptation is unique for a particular emviromment. Their occurrence

T

is not

or the. cholce of but 1s in a concrete

relation to specific envirommental forces. Accordingly, each form of
response is limited, for any society, by the current state of the
culture, that is the nature of the social organizatiom, productive

s

forces, economic structure and so forth. Therefore, it would be a

serious mi p ion to that- r

.to nature develop only

P

within the realm of physical envirommental forces. The adaptive |
process, in the built enviromment, is as much cultural as it is physical.
The process is of an ecological nature, that is, it involves the

conservation and dissipation of energy, the maintenance of a mutual

balance between man and his envi , and ad ion (biclogical

and cultural). ‘

In order to meet his needs, man exploitg the sources of his environment.
'i‘o create suita'ble indoor living conditions, he must turn the available
materials to practical use. This transformation process is not always
an incorrect utilization of the available means. However, it is
certain that any traﬁfomcinn procees brings about a change, whether

it be big or small, in the ecological structure of that eaviromment.

While the purpose of the meso-envis 18 to red the stress

-states which may develop due to the physical envirommental forces,

the built enviromment may create additional strains upon the

_ enviromment itself. In return, man has to cope with the newly

developed physical forces as consequences of his owm activity. Once
s G -

the 1stab111ty conditions of the ecological structure are forced beyond
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the limits of resilience, there are reciprocal effects of chl}ging
patterns of human attivity upon the enviromment. Thus, man does not
only adapt to changes brought about by the physical emirommental
forces but aleo copes with the alterations in the ervivomment that he

himaelf produces.

"Two types of stress should be differentiated at this point.

The physical envirommental demands may cause a stress state if. the

capacity of the individual's coping p 18 not ad te h

to meet the magnitude of the thzeatl When' th.e resources to be -
utilized in the coping procésa are insufficient with regard to ti‘me
demanding stimuli, stress states are very likely to oceur. The
resources may range aﬁywhere from the individual's biological response

capacity to the tools available, from personality structure to the

ability to 1 the envir t in that particular gpace and time.

The demanding stimuli, in this case the natural forces acting upon the

individual, are basically of two types: those that are met in daily life

more frequently than others, such as strong wind, rain, blowlng dust,

sumner heat, etc.; and those that are ed less freg 1y,

such as eatthqmikes, floods, storms, etc. An individual's coping
process is limited by hie refponse capacity and by the purpose. The
purpose, the intended or desired result, depends upon the preferential

hierarchy of needs and values, which gives rise to decision rules that

" make a preference between altermatives.l If the choice of alternatives

is very linited, then it is wore likely for the coping procesa to

have more difficulty. in dealing vith the demands. Therefore, situations

1.c. Hﬂlét, Living Syai:m: Basic Concepts, Behavioral Seience, v.10,
a.3, 1965, pp. 193237, (esp. pp. 231-233).
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where the putx;ose and the envirommental demands are incompatible

are potential sources for atress states.

The second type of stress gtate is that which springs from man's
activities and his impact on the envirorment. Any type of activity

that may result in an evident response in the natural éyatmn is

- .
" conceptualized as a' load acting upon the environment. If this evident

response manifests itselfi with some undesireable effects (str:ains,

such as erosion, the vanishing of vegega:ion,_ etc.) that cause some
changes in the ecological balance, “then the conditions that arise from.
man's activities are considered to be stress states for the eaviromment.
Nature's coping process consists only of the response capacity.
Therefore, for the matural system, the choices of alternatives are very
much limited. The cognitive\capacity, which is a unique characteristic

of man, does not exist in the natural enviromment.

There has a.l.ways been temptation to attribute the explanations of
historical and cultural phenomena to the physical enviromsental forces.!
Envirommental determinists have the advantage of ptt;viding empirical
pheaomena from which a straightforward analysis can be carried to
exhibit the cause and effect processes. This approach represents not
only a very short-sighted view but also an oversimplified perspective of

the ecological relationship. The empirical phenomena thit can be

‘presented for the purpose of analysis may be acknowledged, on a closer

inspection, as not being as independent of the other cultural influences

1g. Muntington, Civilization and Climate, (3rd Ed.), New Haven: Yale
University Press, 1924; E.C. Semple, Influences of Geographic
Prwiromment, Hew York: Russell & Russell, 1968, (1911), (esp. pp.
1-73, 473-520, 557~637).

3
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as théy nay appear . - The migleading simplicity of positivistic
empiricism -and the neﬁt schematic straightforwardness- of phﬂostbphical
formalisn are mot consistent with ché cmpléﬂties of a dislectical
framework that exists in the man-enviromment relationship. The
complexity of human sctivities and 1natitut1:ns lies in t.he social
order rather than in the direct envirommental factors. This complexity
increases as the social organizations and other cultural influences
develop to higher levels. ‘The impact of envirommental forces f;u be
more easily detected in simpler societies. In other words, physical
enviromental factéts, which have prov*ded t.he principal stimulus ‘r.o
further the development of built-environments, are more readily seen in
the earlier and less cqnplex gocieties. For the purpose of clarity, o

in showing the influence of natural Enrcea, some past cultures will

_ be investigated.

Exploitation

One form of adaptation to natural forces is exploitation. A case
én:udy, explaini‘ng thig adaptation form, is selected to focﬁs on the
Anasazi culture, which existed in the San Juan Basin.l Today more
commonly referred to as the Four Corners (Utah, Colorado, New Hexico,
Arizona), the San Jxx;an area 1s considered for gseveral reasons. It is

an area-large encugh (approxicately 30,000 square miles) to provide a

1The principal sources that were utilized for the study of the Anasazi

.culture are: A.V. Kidder, An Introduction to the Study of Southwestern

Archasology, New Haven: Yale University Press, 1924, (esp. pp. 165-253
and 323-351); H.M. Wormington, Prehistoric Indians of the Southwest,
The Demver Museum of Ratural Bistory Popular Series, ¥o. 7, 1947,
(esp. pp. 27-117); E.P. Dozler, The Pueblo Indians of North America,

- New York: Holt, Rinehart and Winston, Inc., 1970; R.B. Marcus, The

Fivat Book of tha Cliff Dwallers, Hew York: Franklin Watts, Inc., 1968;
more speciffc ref - are made sep 1y in the text.

' ’
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sufficient mmbé!: of examples over a widely spread territory gc that
generalizations that can be derived are not subject to a épec;.fic
locality. Yet, it is small enough to have similar enviroomental
condi.tions in the different settlement locations so t:har.l any diversity

from a set pattern of planning, building and construction systems

. can be easily atertbuted to forces other than natural omes. Further—

more, a great amount of material, regarding a sequentiml develgpmen: of
built environment over a ;eriod of two thousand years, has been
documented. Not only are these archaeological aud anthropological
studies valuable guides today, but 5190 most of the ruins are still in ’
relatively good condition to provide concrete evidences for carrying on
field studies as well as for guiding the observer to further delineate
the ecological rélationship betveen man and his environment.l The .

San Juan area basically consists of prairies, mountains and terraced
mesas. It rests on a plateau at a highax: elevation than its surrounding
areas. ,Drai;nage sources which have foﬁd numerous gorges in the
tableland have been the major element in the farming capacity of its
sedentéry iphabitants. In addition to the aeasonalJ;y running streams,
the small springs which appear at the heads of gorges or the bases of
cliffs made the occupancy possible. A typical, hot and arid inland
climate prevails over the whole area: seasonal and diurnal temperatures

fluctuate considerably (with very cold winters and chilly nights, even

‘in the summer); major precipitation occurs in mid-suzmer with heavy

downpours; reiatively strong winds during the daytime are considerable

IMuch tnformation has been set forth by the many studies which have

been done about the various Indian settlements in the Four Cormers area
of the Southwest. In addition to what thege studies have shown, I have
used my owh research and field studies in that area to carry out further
ccf(‘.am aspects which have not been denlt with by the other researchera.
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factors; cimr, cloudless skies enhance the re-radiation from the
earth at night; major vegetation consists of scattered trees
{ponderosa, pinyon) and shrul;a {nowhere in the area are there dense

trees in the sense of a forest).

The A 1 cultural hough a continuous one, has been

dividéd into two major successive periods: the Basketmaker period amd
the Pueblo period. Architecturally this division seems appropriate‘
since major developments in dwellings are occ!u'j.ng accordingly. )
However, a more detailed classification, éuggested by Roberts, may

be useful in seeing the developmental stages in cheir'housing
environments: the Basketmaker period (0-400 A.D.), the modified

- Basketmaker period (400-700), the Developmental Pueblo periocd
(700—1-100), the Great Pueblo period (1100-1300), the Regressive Pueblo
period (1300-1600), the iﬂiscor;lc Pueblo (1600-the preseut).l Thé
dates given here, of course, are not precise dates, they are meant only

to give a cloge approximation.

The early Basketmaker stage is a transitional one between the "food
gathering and hunting" form of life (the Desert tradition) and the
gedentary agriculturist gettlement (Anasazi). The shelters of thi;
Nuperiod are going through a similar .transition stage as well., From
caves on cliff sides, large tree trunks and flimsy brush shelters,
people of this era are gradually transferring to semi-subterranean
dveliinga. The houses of this perfod are basically built over circular

depressions. The saucer-shaped excavations are covered with wood set

lF.H.H. Roberts, Jr., A Survey of Southwestern Archeology, American
Anthropologist, ¥.37, n.1, 1835, pp. 1-35. {p. 32).

s
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in mud mortar. The 1l'oof rests on the inclined walls made out of small
timber aund pileces of branch which are heavily filled with wud. ‘The
roof structure is monolithic with the walls. There are nc indicatiouns
of any openings except for ;n entrance passageway dug into the ground.

The heating was. acepmplished in the fire-pits situated in the center

of the circular layout.

There must have been two major problems that the occupants of t‘hese
dwellings had encountered. One is venl:il!ation aod the other i;vater
seepage into the dwellings. The smol;e from the fire coulgl not have
very easily escaped from the one access to the outside. Mmictedl‘y,
these people spent most of their time outdoors. Nevertheless, on long
winter nights they must have faced a significant problem with the fire
in an almost totally enclosed space. The second natural force

with which the builders nf these dwellings had not dealt, 15 the rising
of the water-table (especially in the rainy seasom) andv conseguent
water seepage through the earth wall dug into the ground. Granted
that this is no't the case for these semi~subterranean-houses built :I.;x
front of large rock shelters worn out by the action of weathering,

the problem still exists for the dwellimgs that were built at the base
of \the cliffs and evéu on top of the mesas. Since some of the farming,
as primitive as it could have been at this period, was done on the
mesas, the water table muat have been rather close to the surface
particularly during the rainy seasons. Their response to t-he water

problem at a later stage (elsborations of this respomse will be

discussed in the Great Pueblo pericd) give convincing clues to validate

the hypothesis presented here.
’
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The growing dependence upon ag‘ricultura required more permanent types
of dwellings and settlements. Hence, as the people of the f{odified
BRasketmaker period became more invelved in an intensive agriculture,
the changing living patterns and past experience.led to further e
developments in the semi-subterranean dwellings. The pit houses were
lined with stone slabs. Not only were they lined with stox;e slabs,
but even plastered with mud on the inner face. This is the first
effective response to the :mter problem. There is also evidedte of
adobe bricks being- placed over the stone slsba.l The covering
structure over the pit is not differen;, construction—wise, from that
of the previous period. Bowever, there is one major development in the
roof. This is the opening provided 1n the center of the roof directly
above the fire pit. Along with the ;nume tunnel, the roof opening
supplied sufficient amounts of air to circulate within the dwelling.
Later, the opening in the roof became the ;ajar entrance. A ladder
leading dcﬁﬁ 'to the dwelling was placedbin this opening. Although
reduced in size, the earlier entrance was atill kept for ventilation
purposes. These early developments were to be the basis for the later
architectural details. For example, the Kiva (an underground rocm
used mainly for religfous purposes) conmstruction was based entirely

upon the principles of the early pit houses.

At first, this pit was circular but later in the period it became oval

-and eventually rectangular. Constructionally there should not have

been miich difference from one ic shape to her. Several

. posaible explanations can be given for this particular shape

Iyormington; Prehistoric Indians of the Southwest, p. 50.

3
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cr;inaformtion. Pirst, the people of this period lived in villages
which consisted of irregularly grouped houses, Toward the énd of this
period, a tendency for joining several individual units had emerged
(the concept of row houses). Shapes other thm; rectangular -ones may
be harder t; obtain for the p&posu of- joint construt;:ion. Secondly,
the occupanta of the pit houses had to depend upon the heat gain of
the walls and the roof, and their heat retaining capacity. Chilly
night temperatures (eve; in the smer) and the cold wintertemperatures
demanded the maximm posaible amount  of heqt to be stored by the

surfaces during the daytime so that they could release the heat to
. il

the inside of the dwelling when it was ded. Rec lar shapes have
greater surface area to enclosed aren ratic than the rounded shapes.
This means that more heat is stcr:ed in the walls. Although larger
surfaces have the capacity to store more heat, they will also release
heat more quickly than smaller wzalls. But a combination of materials
(mud, woo'dv. stone) which was used in the construction, created a long

time-lag (the difference between the time of maximmvsurface temperature

and heat gain on the outside surface of the wall and the time of

maximm surface temperature and heat loss to the air on the inside of
the wall) of about eight to ten hours which made possible the use of
heat that was stored in the walls without too much heat loss. Thirdly,
the separation of living quarters from the ceremonial chambers was
first started during this perfod. A differentiation of functioms

was not only expreased in terma of separate spaces but also in terms of
sep;arate shapes. Specialization in the social activities was reflected

in the built envirorment through this type of differentiation.

Construction began with the digging of the pit. A wooden roof frame
s
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wa:s set-upon the four major structural poles. Small pieces of ticher
were set at intervals in an upright but inclined position, t‘enting-on
the roof frame and all along the periphery of the pit, forming the
semi-conical structure. Branches and other small pieces of wood were
used to £111 the space between the timbers making up]‘:he structure of
the inclined wall. The roof was built in the same mancner. Then the
whole structural timber wall was covered with heavy mud. This vas the
begiming of wattle and\ daub :onst;uccion, although at a ve{y primitive
level. This type of consfmcdox; is-alaso gefen'ed to as jacal

construction.

4 \

The extensive and free use of wood for comstruction and heating purposes
became a ma'jOt issue in the later pericds. The tree liges had already
been pushed out to far away places fr@ the settlements. This was the
result of almost seve;x centuries of exploitation of the eaviromment.

A vegetation, or;gina.lly not very dénse, became eve;l more scarce. The
uood to be used for construction purposes had to be brought from
considerable distances. This phenomenon was ome of the stimuli that
eventually led to the search for different means of cunatruciion. that

appeared in the later stages.

From 700 A.D. on an intensive experimentation in housing began.
Multiple as well as single unit dwellings were basically omne story
structures until the Great Pueblo period. Masonxy com;:ruction
started to replace wattle and daub conatruction. Hasonry was done
vi;:h either fabricated adobe bricks or stomes. The growing use of
masonry construction can be pattia}ly attributed to the increasing

scarcity of trees as well as to the advancing construction knowledge.
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Admittedly, the new construction system adopted by the rpLe'oﬁ}e of the
Anasazi culture, had some advantages over the jacal 'cunstr;xction, such

as, easler construction, more effective in solving some of the problems

d by the (e.g. ventilation or water geepage), more

flexibility in tems of the spatiel ar 3 dating the idea

_of communal living which began at this time; and better congtruction

material with regard to structural capacity and thermal resistivity.
N ,
However, the state of vegetation at that time must have been bne of the

more influential factara in the transformation from jacal to magorry

congtruction. By the begimming of the eighth y, the ptration

of population in some settlements was significant endugh to reinforce

the hypothesis stated here. For 1 tions in hwestern
Utah uncovered about ten settlment:s with as many as three hundred
surface dwellings in each village.l 1If the population per room is
conservatively assumed to be two and qne -half to three persons, then

there were entire pueblos with as many as seven hundred and fifty to

. nine hundred persons. Considering the available resources of the

enviromnment and the time span {about seven centuries) these
concentrations of population were not insignificant with regard to the
exploitation of the matural resources in order to satisfy their needs,

namely, housing and heating needs.?

<

17,0.Brew, Archaeology of Alkali Ridge, Southeastern Utah, Papers of
the Peabody Musewn of American Archaeology and Ethnology, Harvard
Univergity, v.21, 1946, (esp. pp. 106-202); the author also gives
descriptive architectural information pertaining to different periods
and di the develop of house architecture which £inally led
to the multi-story dwellings, (see: pp. 92-96 and 215-226).

zkploir.auan in this case was not merely a function of the economic
determinisn which seeas to be the prevailing issue at present. In his
book, Dasign with Nature, Garden City, New York: Doubleday/Hatural
H.iptory Press, 1969, I.L. McHarg argues that the present day econoaic
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At the- end of the Devalopmental Pueblo period and particalarly in the

Great Pueblo period, the advancing architecture led to large mlti-story
magonry buildings among the cliffs (e‘.é. Mesa Verde) and on the valley

floors (e.g. Chaco Canyon). The most p d ct eristics of

these ‘latge dwellings are their deaign and.their orientation fot-:h{e
purpose of utilizing and maximizing the solar enex'gy.l ﬁe aemi-
4cix:z:u1ar arc or the rectangular U-shape layouts of the multi-gtory
dwellings, oriented principally to the south (some were oriented towards
the southwest or southeast) led researchers to hypothesize the direct
relationship between the orientation and tl;e a.tepped-up construction to
the utilization of the energ& received from the sun., This hypoth::sia

15 even more strengthened when the cliffs behind the dwellings are
taken into considerati;)n. The c1iffs on the east or north side of the
large apartment houses acted as reflectors for the sunlight, This
phenomenon almost doubled the effect of the heat gain that was
necessaty‘fot indoor living conditions; ‘especially at night. Therefore,
in this manner, the maximum exposure to the sun was furthex" augmented

by the reflection effect of the cliffs.

There 1is, however, need for careful study of all of the facts before

accepting the hypothesis stated above as true in all cases. Although

ns are fore ep 1 in nature, which is quite removed from the
empiricisn of early men. "They [the early naﬂ tried to understand
the phencmenal world and through behavior, placation and sacrifice,
dinminish adversity and increase beneficence. This early empiricism

' remains a modus vivendi for many tribal peoples motably the American

Indian—and conspicucusly the Pueblo--today." pp. 25-26.

Iraken from personal conversation, I have had with Professor R. Knowles -
of the University of Southern California; this has’ also been one of the

) major issues analyzed in a paper that was mentionsd earlier: Turan,

“Envirommental Influenceg..."

1
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there is much convincing evidence to support the idea of a Link

between the built-envir and 1 s there are also

numerous proofs to the contrary. Several pueblos in Chaco Canyon, -

for example, v;te not built with the sage orientation. FPurthermore,

they were built on mesas instead of on the valley floors so that they
received no advantage from the sunlight being reflected by the cliffs. '
Admittedly‘the number of euci: deviations from the general rulc;.. was few
(only three out of a total c;f twelve large ﬁueblns found in Chaco

Canyon, an area abu{xt eight Piles long and two miles wide).

Reverthelegs, reconsideration of this hmthesis seems inevitable qntﬂ
the true energy exchange relationship and the other social factors
involved are established on firmer groucds. Almoest all of the farming
was done with the aid of flood i;:rigaﬁon”in the valley bottoms and

some ditch irrigation on the mesa tops. To compensate for the deficiency
of rain in some relatively dry seasons, _steép channels, known as )
arroyos, wereié:ut into the fleed plains. ‘ The arroyos helped to lower
the water table .on the mesas and provided more water for ditch irrigation.
However, this response, to the periods of deficient rainfall bfoughr. with
it greater ecological consequences. The farming along the flood
irrigation areas (the valley bottoms) became almost obsolete since
watering of the areas depended upon the gurface run-off water coming
from the mesas. The arroyos not only deprived the flood irrigated
valley bottaus of water but also dissected the fields on the mesas,
t;ausing erogion and eventually the loss of some of the valuable farming

land. N

The reasons for lowering the water table were two-fold. One, as

alrea‘dy nentioned, was neant to prevent the water seepage from entering
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the pithouse‘s. Slabs of stone covering the excavated surfaces were

one of the mecessary, although not' very effective, means of deélix;g with
the problem of water penetrating into the living and otorage areas.
Therefore, lowering the water table was a second step in copiug with
the situation. Another reason for lowering the water table was mainly
for. the purpose of achieving more effective irrigation. The Jong

term impact ;nd results of this response to the water problem, whatever
the major :éasans may have b;an. were rather costly i}zv terms of the

ecological relatiomship.

The Great Pueblo period, in which supéerb dwellings were constructed {
(e.g. Pueblo Baniﬂto in Chaco Canyon and Cliff Palace in Mesa Verde)
came to an end toward the' enri of the thirteenth century-‘A There are
basically three different tl:leories (as well as some other suggestgd
cauges) which attempt to explain the complete abandomment of the great
houses. One theory relates torthe naturai' causes, specifically the
series, of drought periods {a the latter half of the thirteenth ¢:enl:ul‘y.l
Trée ring tecords-, which date back to the last guarter of theb century,
support the theory of the progressive dessication of the Southwest.
The gradual migration from the pueblas, which finally left these very
unique dwellings deser.ted, ig attributed to this disastrous drought.

A second theory attributes the mass migration from the pueblos to the

1g.L. Hewett, J. Henderson, and W.W. Robbins, The Physiography of the
Rio Grande Valley, Bulletin 54, Bureau of American Ethnology,Washington,
1913; the “Great Drought" theory gained more support with the development
of tree-ring readings by A.E. Douglaa. For example see his Bating
Pueblo Bonito and Other Buins of the Southwest, National Geographic
Soctaty, Contributed Teqhnioal Fapers, Pusblo Bonito Series, Washington,
n.1l, 1935.
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actions of the inhabitants themselves.! This theory is basicnl:!.y
t.mill: upon the suggestion that the econoay of the farmers cfb this era
was upset by the peosple themselves, through actions such. as cutting in
arroyos, and not necessarily by the severe drought alone. Yet, still
a third theuﬁ 1s advanced, that the nomadi¢ tribes were attracted to
the wealthy and ragher ‘confortable -1ife style of the pueblo pe.nple.é
This theofy acknowledges the impact of the iphabitants of th:lsk;ea
upon the enviromment, but a;:guea that the people were mot only }idaptegl
to the arid condiciﬁns_ of their enviromént for centuries, furthermore
they shaped their culture on this vital factor. Therefore, the .

migration must have been due to some external factor.

.
Hhatev‘er the causes my‘hav‘e beeén, aridity, the impact of the people
upon the enviromment, the attacks by momadic tribes, or a combination
of these,3 the people of. the great pueblos had to establish new
set:lementa in different locnti;na. uu:h“u in the basins of the Little
Colo:ado and Rio Grande rivera. After a period of 1nstabﬂ@ty and

population shifts, new ities were founded with g tendency for

building larger houses. Magonry and floor construction were even more

lJ.'r. Hack, The Changing Physical Enviromment of the Hopi Indians

of Arizona, Papers of the Peabody Museum of American Archaeology ard
Ethnology, Harvard University, v.35, n.l, 1942, (esp. pp. 76-80); the
"Arroyo-Cutting" theory is further supported by geological surveys

which found correlations between the periocds of depositions and erosions.
See: K. Bryan, The Geology of Charo Canyon, New Mexico, Snithsonian
Misoellaneous Colleotions, v.122, n.7, Publication 4140, 1954.

ZKiddex', An Introduction to the Study of Scuthwestern Avcheology; alsos
sce: H.S. Gladwin, A History of the Anctent Southwest, Portland, Maine:
Bond Wheelright Co., 1957.

.‘"BThere are also advocates of multiple causes which explain the

wigrations.  For example: 8.C. Jett, Pueblo Indian Migrations: An
Evaluation of the Possible Physical and Cultural Determinanta, American
Antuzuzty, v.29, n.3, 1964, pp. 281-300.
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refined in some cases, such as in the Puye and the Tyuonyi cliff and

. mesa ci‘uelunga. A concern for the natural forces, backed up by security

reasons, was & main factor considered fﬁ the comstruction of these
dwellings. It was not until the middle of the sixteenth century, when
Spanish troops threatened the settlements and ‘Navajo harassment began,
that secuzity became a more crucial factor than that of the forces of
the natural enviromment. The(pueblo Indinns were forced to build their
dwellings on the mesa tops. Some of these mesa top pueblos are s;:i;l
inhabited by a few ofr the Hopi tribes (e.g.k Oraibi, Ralpj; and Acoma).

Needless to say, by this time the matural ‘forces, which very much
effected the indoor comfort conditions of the pueblo Indian homes,
were being dealt with by n;ote sophisticated architectural elements
inherent in the design process. This is not meant to suggest that the
significance of the natural forces had been reduced. The design
responses had to satisfy the basic needs b‘éfure they could gratify
security and other needs. With the expansion of knowledge anq
accumulation of experience, secondary needs could be comsidered without
upsetting the effectiveness of the coping processes dealing wi‘th the
more primary needs. However, this does not necessnt}ly mean that the
ecological relationship is not effected. Nor does this indicate that
stress situations, which may be the result of natural forces,are

completely eliminated.

Relocation
The second major form of adaptation to the rnatural f&cea is relocation.

'fl;ne explanition for this form of adaptation will be presented with a



-

S 120

" case study focusing on the Paiute Indians.! This group; a platesu

branch of the Shoshoneans, occupied a large valley in eagt-central
California. The valley, approximately 3200 square miles, has a major
axis in the north-south orientation ﬂm a twenty-five to fifty mile
basis in the east-west direction. On the west are the';;wu‘ing sierra
Nevada mountains and on the east the valley is bmmded‘by the White
and Inyo ﬁounmins. This basin, known as Owens Valley, e:!:gnds to

. ,
Yoro Lake in the north and to Ovens Lake in the south.? -

Contrary to the San Juan Valley are;. Owens Vélley' is a fiepression
sque:azed between mountain ranges and it primarily consists of a semi-
arid upland bgsin at a general -elevation of thirty-five hundred feet.
Any precipitation coning fron the east or west is stopped by the
mountains surrounding the valley, causing arid cﬁitions for most of
the year. Although the ;:ultu?s which inhabited such platéaua are
generally referred to as having lived & Desert Tradition, the environ-

ment is far from being a true desert. In gpite of the high altitude,

sunmer daytine. temperatures sre relatively high (32°-38°C ‘or 90°-100°F).

The winters on the other hand, are considerably cold. A typical

IThe name "Paiute” has been spelled differently by various authors.

For example: “Piute,” or "Pahute.” Also, this branch of the Shoshoneans
have been referred to as "Mono" or VPaviotso." "Paiute” has been
adopted here for it is used more extensively than the others.

,?Thgz principal sources that were utilized for the study of the Paiute
Indians are: E.S. Curtis; The North American Indian, 20 vols.; New York:

- Johnson Reprint Corporation, 1926, v.15, pp. 53-85; C.D. Forde, Habitat,

Eeonomy and Society, Wew York: E,P. Dutton & Co., 1963, (1949),

pp- 32-44; R. Enowles, Owens Valley Study: A Natural Ecological
Framework For Settlement, Los Angeles: Univeraity of Southern Californis,
1969; ‘J.H. Steward, Bthnography of the Owens Valley Piute, Berkeley,
calif.: University of California Press, 1933; wore specific references
are made in the text.
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hot-arid inland climate dominﬁtea, especially in the lower depteuaiona‘

of the basin., Not le are there significant fluctuations between

“seasons but there are also fluctuations in the diurmal temperatures.

Typical of hot-arid climates, the major precipitation occurs durj.ng the
summer. The rainfall, differing from the San Juan area..is scanty and
comes in the form of 1light thundershowers. The precipitation is even

lower in i)]acea that are situated away from the mountain ridges. There

q

in snows. ,*by the

are mumerous stresms feri h‘y the high

end of sprimg, these streams dry aﬁd vaﬂiah‘in “the sands and gravel of
the basin or flow into the a»hauaw salt lakes of the valley. The‘
vegetation is distinctly grouped into l;orizontal belts. While on the
valley floor, patches 9f bunch grass, sage brush and other scrub
dominate, a belt of grassland ;ccupies the lower slopes of the
mountains. Dense coniferous forests cover the high bordering ranges.

In between the high ranges and the graqsla}ida', thinner- woodlands of pine
and junipe:-ﬁinyon are found. Willow and other deciduous trees grow

L

along the streams.

The Pajute Indians lived a rather secluded existence in this area uatil
the second half of the nineteenth century. Since the time of their
arrival in Ovens Valley (about 1150)1 until almost the twenmtieth
century, they remained a food gathering soclety. Without significantly

gxploicing any particular emviromment for a certain lepgth of time,

- the people of this Desert culture lived by a continuous relocation

process. Their resp to envi 1 conditions was a rhy’tl‘mic

change of location dependent upon natural intervals. The natural

1R.C. Euler, Southern Pafute Archeology, American Antiquity, v.29,
n.3, 1964, pp. 379-381. :
b



recurrences, -mainly the energy events which vary at certain time
'fut:ervala, were the main stinmuli for their relocation respéns;. Being
highly dependent upon what existed in their immediate enviromment,

the group had to move to more favorable locations, to keep théir
existence (barely at a survival level) going. A-acable relationship
_to matural recurrences was established. This resilience of stability

wap bounded by spatial and temporal dimensions. Since the capacity of

A
any ecological syatem lies in between the range of enviromental

conditions, the existence of the P: ute Indisns depended upon their

’ 4
limited capacity.to respond to the changing enviromental conditions.
The need for food and shelter dominated this response and the need

system appears not to have developed to higher levels.

There were basically two types of settlements: a) a semi-permanent and
fairly large winter settlement and b) tporar; and scattered family
residences. . These two types of settlements were in direct accord with
the activity that they performed depending upon the season. Food
-gatheting toel; place at all times except in wintertime. Families spread
out during this period and this gave them the widest territorial
boundaries, although no distinct territorial vights veré established.!
The wide territor:l.e;s expanded each family's (or group of families)
coverage area for food. Hence, this maximized their choice and

‘g:ullection. The extensive storage of food, to compensate for the lack

- of vegetables during the winter months, is a feature that is not

charaéteristic of other groups of food gatherers, such as the Semang

of the Malayan forests and the Bushmen of the Ralahari Desert.?

Yporde, Habitat, Economy and Soeiety, p. 34.
2kid., p. 36.

.
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Generally, the surplus of food couecged during the. favorable wmonths was
sufficient to last out the unfavorable pericd, and so the fqnd gathering
activity was not carried cut in the winter ti;ne. Therefore, being
closer as a group in the semi-permanent. settlements during the winter
months did mot interferc with the subsistence ecoin'my of the Paiute
I‘ndiaua. This also gave them the opportunity to execute most of their

social and cultural activities (as few as they were) as a group.

*

The gemi-permanent villages, situated at the meeting line of tt?e
Sierra Nevada Mountains and the valley Eioo‘t', were on the lower end

of an alluvial fan.l This location was-not only a place well protected
from the severe winter winda coming from the mountains on the west, but
it was also in -close proxibity to the favorable places to where they
migrated each spring and summer. These villages were situated at a

slightly higher elevation than the swampy lands of the river basin.

The level of sophistication of these dwellings was nothing comparable to
those of their contemporaries living in the San Juan area. The house

was either a conical shape or a dome shape structure built out of

juniper or willow poles and covered with dried tule reeds or tall grasses.
The poles were set glong the periphery of a shallow pit dug into the
ground. The pit vags about four meters (12-14 feet) in diameter. The
poles were bound together at the top. This st.ructure was covered on

the outaide with astout bark strips and grass, thatched in place by

horizontal battens which were laid on the covering and attached to the

frame. At the top of the structure, 1n the center, there was a smoke

- hole. The fire pit was directly below the smoke hole. A door opening

’ AT
IRaowles, Owens Valley Study, pp. 11, 14-15.
1
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was l;afc on the east side and it was framed with huvier poles to provide
a little more structural stability. A blanket made of rabbit ;kins
served as the door. 1In addition to éhis type of dwelling (known as
the uik{up)l in each village there was-also another enclosed space
called the sweat house. Slightly larger than the'vildup, the sweat
house was built in the same manner but more carefully and with a

deeper pit.
. B

The dwelling served several purpoges rather effectively: it kept the

e

rain out; due to its overall shape it responded to the strong winds of
the winter with the aercdynamic features required of such flimsy '
structures; and it provided the enclosed space needed for the functioning
of the 1ntend;ad indoor activities. Due to its material characteristics
and its conmstruction, it could not retain any heat indoors unless there
was a fire kept 1it conti.nuously. The choice of the locazi;vn of these
geni-permanent settlements were, therefare, dependent upon the proximity

of available firewood, or, specifically the wooded areas.

In the springtime, the group moved to a alightiy higher elevation in

the valleys along the Sierra. Later in the summer, they moved to an
even higher elevation where they found the coolness of the high plateau
region quite comforting.?2 Toward the end of sumer, when conditions
would permit them to make the passage, they migrated into the mountains

on the east, where they spent the remaining time wuntil winter set’ in.

‘Before the harsh winter conditions began, they moved back to their

gemi~permanent villoges with all the surplus of food that they had

Iforde, Habitat, Ecomamy and Society, p. 34.
g ?

2Rnowles, Ouens Valley Study, p. l4.
1
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collected in the course of the :hréa pre\;!.ous moves. - The distribution
and ‘nature of the water supplies suggest that these senaonalieltocation
patterns were entirely feasible for th.eae Indians, in spite of ﬁhe
fact that they did not utilize an:l.nn'ls for transportation. Wedel,
writing about other similar groups, argues that tra.vel in and through
the region, except in times of severe emvirommental conditions (e.g...
severe drought or winter amﬁn). would have been practicable for
experienced plainmex?.l '.l'hi:a was necessary mot only for immedidte
survival but-alse for the long term maintenance of an ecological
balance. Since the areas they mhabi:ed_‘ during petic;ds ‘other thao
winter were not always the exact same locations, they maximized their
chances of collécting food by alternating territories yearly and

seasonally.

During the food gathering activity, their dwellings were ‘nothing more
than unwalled.shelters which provided shade and kept the area dry
against the light summer showers. A square roof of grass and brush,
sﬁpported by fou.x' poles or simple wind-breakers built up with stakes
and brush, were the only types of shelters used. These shelters were
very often not used a second time. There was even a tendency to
demolish the winter ﬁausen with the intention of rebuilding them in a
different location in the fall.2 Infrequently, at some intervals this
was done, and favorable locations on the Inyo Mountsins were found.
They migrated there for the fsll season but would remain there

throughout the mild winter.

~1g,R. Wedel, The High Plains and Their Utilization by the Indians,

American Antiquity, v.29, n.l, 1963, pp. 1-16.

2cuzgxs, The Narth American Indians, v.15, p. 62.
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In this a\_;'rvival plan, it seems apparent that there was extensive use
of Ehe forests. After seven centuries of exploitation of the scarce
wooded patches in the San Juan area, the Anasazi culture had to adapt
to the chat}ging enviroment with different means. Despite almost seven
centuries of habitation in one valley and an ur.ravagaht use of the
available resources, the Paiute Indians did not have to change their
traditional way of 1life because of an environmental cause. At%mitt:edly,
the Owens Valley area, especinfly on the higher ranges, is much ric-!;ter
in terms of vegetation than the San.Juan ares. Nevertheless, their

choice of relocating th lves every and every year was not

1

due to chance but to the accumulation of exi)exience and the knowledge
gained from this experience. As primitive as their existence may have

" been, some cognitive process must have been the guiding factor in their
relocation each year. As Knowles argues, cyclical relocation must have
been a purposeful response to maximize choic; and minimize envirommental

stress which might be directly due to the enviromental conditions.l

An entirely different culture, but ome which has been responding to
the enviromment with this type of adaptation (relocation) is that of
the pastoral nomads of central Asia (Razak, Kirghiz and Kalmuck).
i"rheir residence patternslahow a great sinilarity with that of the
Paiutes. An exceptionm to this is the mobility and portable qualities
of their Yurts (a Turkic word for “home"), which are transported o
every vnew location. ) Tnlike the high ranges of the Sierra Nevada or
Inyo Mountains, the high plateaus of central Asia are not covered with

dense foresta. Therefore, every possiblie means of conservation as well

IRnoules, Owens Valley Study, (esp. pp. 5-64). -

1
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as the‘ maximum use of the yurts nust be made by the.wa in oxder to
maximize the cholce and minimize the envirommental stresses.’ This
traditional type of housing, which has remained unchanged for centuries,
has been the response of the Turkic peoples to their natural enviromment

and has provided the satisfaction of all their needs.

The rather unique characteristics of the yurt were basically influenced

by the life activity of che\namds, their living pattern and the

envi 1a ds. 1Its £ » vhich satisfied the needs of the
nomads as well as the conditions of the enviromnent, have been the
major determining factors in its use for centuriea. The evolution:

of the yurt, its long existence and its portable advantage as a
permanent home, ‘are all -part of the adsptation process‘ resulting from
the cognitive ability of the people. The nomad's perseverance in using
the yurt for as long as 1t lasts is directly related to his éognizance
of the long-tg_m ecological concerns. Due to the econcn;y of scarcity,
by which the nomad has to live, his long term use of the yurt increases
his choice for dther life activities eo that the long term reciprocal
effects of his response to nature, as a result of this type of housing,
is decreased. Therefore, it can be seen that this procéss, derived
from nature, 15 one which inherently considers the eaviromment as a

whole and it is not impermanent as centuries of use have proven.

To. recapitulate some of the important factors concerning man's
consciousness and liis existence in the natural enviromment:

A- Man é:ploit:a and transforms the sources in hia satural enviromment

..to satisfy his needs. -This need satisfaction can also be achieved

through relocation. The process takes place according to the current
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state of‘ the productive forcés, the social organization, tools, and in
ghort the culture. ) : ‘
B~ The spatial distribution of the human population and the uneven
development of human activity 1s de:emined by the differentiated
natural enviroment gnd the material conditions oE 1ife in that
particular habitat.

C- The differentiation of mman activity over space :i.s also dependent

upon the historical social }xoceases taking place in different areas.

) 'J’.‘hereiore, personaﬁcy structures and socmjnrganizatipna in the

historical development influepce the nature of the human activil:y,‘
whether that influence is direct or indirec:. .

D~ Man, the biosocial bgi_.ng pound by his natural phyaical enviromment
and the economic structure of ﬂ;e eociul ‘organization to which he
belongs, makes up the patterns and the apatial structure ::f the
settlementa,

E~ The mnmi'iing of cheice, within stable boundaries, to reduce the
enviromental stress conditions depends not only upon the natural
environment but also upon the cognitive capacity, vh:l.éh develops
continuously over a person's lifetime. Cognizance of the surrounding
environment leads to.a broader conscious existence, the actual life
process. This is a function of the social relations as well as of the
concrete circumstances of the enviromzent's physical conditions.

F- Man's responses to nature do have reciprocal effects. Activities

i’.hat ate\gerf d in the environment have an impact upon the -

‘surrounding habitat. The magaitude of these reciprocal effects, which

-man must in turn encounter, depends upon the broad ecological

relationshiprrather than upon gome fleeting or isolated incidences.

1
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-Characteristics, such a'sg systema property, historical quality,k
spatial interrelatiomship, and non-linear structural properties, of
larger ecological systems exist in physiological behavior; the °

interdependent actions of these ch eristics d an internal

resilience and stability (psychologically as well as physiclogically)
developing forms of‘adnptatiun to the changing envirommental conditions;
adaptation, within toleran:;e limits occurs basically at two levels:

by the efforts of the ‘biological organish and through the cognitive
appraigal process. ) ’ \

~Maladaptation to changing environmental conditions (or unsuccessful

coping with ad envi 1 £ ) is. 1ikely to create - stress
state; stress situations nx‘iainé fto:; primary (viscerogenic) needs are
less complex and enigmatic than the secondary (psychogenic) meeds;

the cmplnlt{ of stress situations arising from secondary needs is
basically due“ to the fact that these situations do not depend upon the
direct impact of atimuli as puch as they depend om the stress situations
arising from primary needs. l

-A brief review of different envir 5 = th 1, atmospheric and

olfactory, sonic, and Tuminous — affirms the pecesaity of' the individual's
control of his environment; studies indicate that not only the physical
parameters, but also pasychological factors, are important in generating
adverse aftereffects; these psychological factors have to do with the
;_'ognitive processge which affect the efficacy of coping; efficacy of

coping 15 affected not only by the intensity of the envirommental force, -

“but also by the individual's appraisal of it and by the type of

stimulation {another evidence of the importance of cognitive processes);

1
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efficacy of coping depends upon a )2 : level to overcome

unpredictability, helplescness, lack of alternatives and ého:l';:es, and
uncontrollability which act as impediments to the coping mechanism;
intensity of adverse aftereffects (especially those of a psychological

) of envi 1 forces 18 a-function of these impediments,

whereas ful coping depends as much upon predictability,

conttolinbility, and choice as it does on persomality structure and
the type and intemsity of the envirommental force. r

~Man's needs and his cultural capacity; the latter being 2 result of his

needs and cognitive ‘abu.i.ty, g the "meso~enviro: " irx‘ order
to provide terrestrial existance as u;:posed to arboreal survival;
this adaptaciaﬁ process i.s derived from the faculties of cognitive
functioning and man's expande& psyéholngical capacities as-a-response
to the forces of the total (physical, social, psychological)
enviroment;’ the cultural response to‘nstural (phyaical»)_ﬂv ment

{

occurs fundamentally in two forms: exploitation and relocation; each

_ form of adaptation is concretely related to specific envirommental

forces and is limited by the current state of the culture of any
society; explotitation occurs as man turns available materials to
practical use in order to survive,and this transformation process,
while bringing about a change in the ecological relationship, tends

to reduce the stress states arising from physical environmental forces;

‘relocation occurs as man moves his spatial activities from one

envivomment to another in order to maintain e certain balance with
the énviroment and to enhance the ecological relationship; neither
form of adaptation {a without complexity, nor are they straightforward
enough to allow for a cause-and-effect type of explamation for these

]
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adaptation processes; due to their nature these adaptat'iuns must be
studied within a dialectical framework.

~-Exploitation isd ated by the A 1 culture of the San Juan

Basin; di:.t'ferent cultural stages show different housing developments
in response to nature; man’'s jmpact on the immediate .physic‘al
environment and the influence of the physical environmental forc¢es on
zan'e building end spatisl activity have been shown,

'-Relocation 1s viewed through'the Paiute Indians of the Owens Valley
in California; reaponses to major changes in the climatic factors
takes place with resettléent in a more favorable enviromment; this

. v
movement follows the cycle of the climatic conditions while increasing

man's choice and control over the enviromment.
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Chapter Four

A CONCEPT OF ENVIRDNMENTAL STRESS

Py

‘ENVIRONMENTAL DIMENSIONS

"For a’'long time different ach;ols of human ecology proceeded on ™

premises that did not take into . the diff in human

behavior either as functions of individual or group dissimilarities.}
i}

Ecological theory, regarding the character of space and the niture of

.activities taking-place in that space, has been mainly systematized

with an economical analysis. Thal:_ is, the Qrenises on which different
ecological perspectives are based were strictly economical in nature.z,
Ti-ne relation of épace to the activities that take place in that space
is conceptualizéd within the limits of impédment and expenditure.
According to this conceptualization, the spatial organization.imposes
certain obstructions which I:h(: ixri‘ividnal wust overcome in order to
maintain an equilibrium in his relations with the enviromment. The
individual's effort to overcome these hindrances requires some

expenditure, ;nd the individual tries to find a balance between the

overtaxing, inpeding denands of the enviromment and his expenditure.

lgee, for example: A. Hawley, Human Ecology: A Theary of Community
Stt'uctux'e_, New York: Ronald Press, 1950.

2This has been especially true with the Chicago urban school whose
approach is deeply rooted in classical ic theory. Ci ity as
a-basis, ecological relations (spatial order, ‘growth, land values, ete.)
in urban societien were gtudied with the social forces such as competition,
dominance, invasion, and succession. See: R.E. Park, E.W. Burgess,
and R.D, McKenzde, The City, Chicago: University of Chicago Press, 1925.

! ~
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However, a kc‘lose examination of some of the relatively recent studies!
shows that in reality, the ecological relationship is more than an .
economic ecology as Firey pointed out almost three decades ago.?
Indi(ridual and group differences, with certain sentiments and symbolism,
are also involved in the exchange process that takes pl;sce between the

individual and the enviromment.

Anpther hard pressing issue in human ecology that must be emphasized‘
here is the direct analogy which has beén; drav!n from its biological
counterpart .‘3 According to this outlook the individual in his problem-
solving attempt makes his decisions rationally in order to cope with '
the overtaxing requirements., The choices made are meant to minimize the
. harmful aftereffects while méxiﬁxizit;g the personal gg}ns and maintaining
an equilibrium. This optimization (or -rather suboptimization) process
tha.t seeks to explain a cuta:h.: pﬂenmencn 1s treated not in its
entirety, but in part.% In addition té the dssumptions that are “rooted
in paychological hedonism, there are alsc the underlying assumptions of

the mechanistic autlr‘:ok that lead to such a conceptualization.

In attempting to build into the design process a more accurate

TPor exemple, see:, 0. Lewis, La Vida, New York: Vintage Books, 1965;
H.J. Gans, The Urban Villagers, New York: The Free Press, 1962;_J.F.C.
Turner, Barriers and Channels for Housing Development in Modernizing
Countries, AIP Jowrn., v.33, n.3, 1967, pp. 167~181,

2q, Firey, Sentiment and Symbnlim‘ as Ecological Variables, An. Soc.
Rev., v.10, n.2, 1945, pp. 140-148,

3pawley, Human Ecology, (esp. pp. 41-63).

4This type of an approach is quite apparent,for example in B. Fuller's
wotks. The gigautic'dome to cover the entire midtown area of New York
i8 ‘designed, accotding to Fullér, to “fulfill the needs of mankind -
regardless of natural environment.". Quoted in S. Moholy-Nagy, Matrix of
Man, New York: Praeger Publishers, 1968, p. 13.
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represe‘héal:ioq of this mechanistic approach designers and researchers
construct theix;f argumenfa on cet;;ain premx'pposicionm Fundame:italiy,
it isra.ssumed that: the enviromment consists of p;rts, which. fit
together; the design process may provide the means for a "good" fit;
and, once the interaction between man and his ‘envirox:men: starts, the

1

congequences can be predicted. Therefore, according to these

. assumptions, through the component parts of the environment and their

ultimate connections, all the Lphentmena of the environment can be™
perceived by the individual, Furthermore, é.laix;rlng to know the working
of the whole mechaniem, ciesigners not only try to improve .the systen .
and accomodate the needs of the people, but also_ expect certain

behavior and actions withip predictible limits from the inhabitants.

This is a materialistic point of view. However, it is a mechanistic
r;lateriaz;lstic outlook. Its c.:lrawbacks and limitations lie in its
reductionistic attitude. All phenomena are reduced to the game system
of mechanical interactions. ‘The changes that are acknowledged are
merély L} repetitio;x of éhe same kinds of mechanical processes, a
cycle of the s;:e changes. Admittedly, this attempt is a slight
improvenent over the individualistic and idealistic approaches to
design. Mechanistic mfez‘ialism ig not capa@:le of giving an account

-
of the individual’e social and paychological activity.

Contrary to the assusptions'of the mechanistic materialist point of

ez exanple, see: C. Alexander, Notes on the Synthesis of Form,
Cambridge, Mass.: Harvard Univeraity Press, 1964; R.G. Studer, The
Dynamics of Behaviour-Contigent Physical Systems, in G. Broadbent and
As-Ward (ed.s), Design Methode in Arehitecture, Rew York: Ceorge
Wittenborn, Iac.(Avchitectural Association Paper No. 4),1969, pp.
35-70; B.C. Brolin and J. Zeisel, Mass Housing: Social Research and
Design, Architectural Forum, July-August, 1968, pp. 66~70.

A
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view, the inhab:ltants‘ behavior and actions in an enviropment are not:
a) based on changes that are vooted in permanent and stable things
with fixed characteristics; b) ruled only by changes that occur in
the external enviromment; c) always directédT toward ap optimm in"a

\ .
simplified rational way; d) necessarily the results of ag-ultimate -

decision; e) isolated from the rest of the total emviromment.

:Mechanistic materialism perceives the enviromment as & complex of exist~
.

ing artifacts and things. However, a more realistic ecological approach
must comprehend all the proceases involved in the man-environment

relationship with regard to the structure of an enviromment. .

Structure, here refers to an,orde'red arrangement of constituent
components in a three dime:'mional space.’ Thetefc;re. all the elements
t_hat form the physical se:tix)g are components of the enviromen_tnl
etructu.ta. Not only the structural elements themselves are of
ﬁnpéttance in understanding the enviromenéal phenomenon,but also their
relation to each other and to the inhabitants. Spatial organiz.afion
and Aqual.ity is dec;_minad through these relations which are pr;)ducts o.f
both c'he euclidean and the topological characteristics of an enclosed
space, a micro-enviroment.l While size, dimension, etc. constitute
the euclidean properties of a structural element, the topological
relationships consist of Gestalt concepts such as proximity, separation,

order, enclosure, and continuity.

l’l’hese, needless to say are Plaget's explanation for space conception
of children. The theories advanced to indicate the nature of psycholog-
ical ‘processes required to mediaste spatial properties are developed on
the findings of Geatalt psychology. See: J. Piaget and B. Inhelder,
Tha Child's Conception of Space, trans, F.J. Langdon and L.J. Lunzer,
New York: W.W. Nortom & Co., 1967, (1948); K. Koffka, Principles of
Geatalt Peychalogy, Hew York Barcourt, Brace & World, Imc., 1935.°

+
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.
The processes that are involved in the interaction of the individual
and the enviromment are referred to as exchange processes. All A
change interactions that occur through this process take place in a
time dimensjon. Therefore, the structure-process coahinatidn has

both spatial and temporal charac:erisr_ics. While structure is a

static arr of envi 1 at a given time in
_three—dimensiomil space, the 'process is a dynamic component of the
cvétall interaction. As a tesu].f: of an exchange process,structure
may change over time. Depending upon the nature of a process
(reversible or irreversible), change in the structure, that comes about .
momentarily with the funccioniﬁg of the system, occurs accordingly.

That is, if the change is very great it umlly induces an irreversible
change in the structure. The replaceaent of furniture in a living

room is a change of a reversible nature. Whereas, construction of a
bri.ck wall for the p.;lr‘pDBEB of making a partition is faf an irreversible

nature.

Due' to the dynamic characteristics of processes, the reductionistic
assumptions of mechanistic materialism must be replaced by a
materialisa that’will provide an understanding and the necessary
ggcmnodationa for the tme'be.havior of the iphabitants. The compie:d.:y

that ig acknowledged but not taken inte by the hanistic

school must be interpreted inm its realistic, dynamic meaning. The
complexity is not a static one but a dinslectical one, Sttuctv.;re
without process is a void. On the other hand process without structure
. is impossible. Processes are not b'r_oua!xt. into action only by external
enviromén:al forceg. There are those inner :ln:pu]:ses of development in

’

man that set precedents in future actioms and behavior. The cognitive,
s .
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conativ;a, and &ffectivé aspects ‘of the mental process are inherent in
all processes. Moreover, changing and developing requirements of
mental processes, along with the changing needs, demand a transformation
and chan»ge in the structure. Neither the changing processes nor the
required structural changes have a set ultimate form of co-existence.
%ns:ead there is a diversity and a development from lower to higher
complexity. This phenomenon does not take place im a vacuum. Neither
’ the procegs nor the structure are independent units. Therefore,.the
ecological relationship must be understood between them in their
relation and 1nterconne‘ction rather than their being two separate

compartmentalized units.

It is contrary to the naturé of human behavior and mental-processes
to think of environmental artifacts as having fixed properties.
Structure, the actual physical settimg of the enviromment, cobes iato

being, exists but is not {1y a pet fixture'of the’

enviromment. The development and the {n:ocess, in which every

structural elepent exists only in connection with other elements, . go

through several and tr ions depending on the changing
needs of the inhabitants. Changes in needs may occur’ on short-term

basis (e.g. daily) cr‘chey may come about in longer terms.

In everyday life there are certain expectations and desires. There
are also realizations of these tendencies and inclinations. In a
h}'{uging enviromment, just as in a broader enviroment and.in.a longer

- time spa‘.n.‘ these expectationa and desires are not always realized to
-the level which a person may anti::ﬁ:par.e. Moreover, there may even be
oppesing chatncgeriatica betwet;,n the expectntiut‘\s, the physical settings

1
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and' the actual occurences, Dtalectios r;wogmfseé that the struggle of
the opposite aspects, chamaterisﬁaav,_ and tendancies of evaz.-y '
phenomenon manifests themeelves in a unity which leads to fuvther
development of the individual's mental process and‘the transformation of
the structural emironment. The essence uf‘fhe dialectic ;s the notion
that everything is simultaneously united and divided into opposites

that are mutually exclusive.

. .
When the individual’s cognizant faculties, his competence over the
immediate enviromment, are effectual Min cupin.s with the situation, the
resulting state is of a nonstress nature. The cont.:radiction in this
instance is non-antagonistic in character. Whereas, when a streass
situation arises, the cSnttadi::cién\ bat\qe_en the expectation, the physical
setting, and tl:ne realizati_on is antagoni?tic in character. While non-
antagonistic contradictions are necessary for vitnlity, Aam:iagonistic -

tensions may be averse and harmful.

A-mother may desire and expect to be in visual contact with her child
who 18 playing outdoors. Her being indot;rs nay be in contradiction
with the child being outdoors, eapeci.ally»vhcg visual’ contact is not
possible. She has to choose between the opposing forces, desire and
expectation on one hand and the realization of that need on the other.
There is no optimization between the two tendencies. If she decides to
continue her work, the worry and persistent concern is constantly in
her minq. Neither her cognizant faculties nor her competence over the
imediate eqﬁ:lroman:nl acruc:ur:s are effectual in this case. An
“antagonistic contrndicéion is heading i:o a stress state, manifested in

a cangtant bégry, an aggravation and annoyance, as a result of mot

k]
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being able to control certain envirommental f,m:chrs.

On the.other hand some contradictions cdn be handle_‘.d by reducing or
eliminating the stress state. Assuming that her mental process insists
on t;he expectation and desire of seeing her chiid, the contrsdiction
can be resolved by competence (or controllability) over the immediate '
environment that will provide a visual access between the kitcheq. and’
outdoors. Although there still may not be an equilibrium between the
expectation, the physicai setting and -the realization og the immediate
goal (that 1s, a cl..ose surveillance in ch!:u instance), the mth?r is
not necesgarily in a state of stress. Sinc_e the task in the kitc/hen
was important enough not to allow her to go. out, she ig par:iall&
achieving both caska"vithaut any sériot;s interruption or amnoyance.

Although the physical setting is still in opposition with.the desire

and exp 1on petence over the environment or anm ability to

control certain aspects of the structural elements is sufficient to

' handle the contradiction. In this instance the contradiction is not

of an antagonistic nature.

Structural Dimensions

In a housing enviromment the totality of facts, events and artifacts
are not only necessarily perceived but exper'ienced as well. . Although
very difficult to distinguish ciearly, the difference between ;
perception and experience, here, is made on the basis of participation..
Admittedly, both require a conscious effort to apprehend reality in the

immediate emvironment. Furthermore, neither of them are passive

receptions of iupruaioné.» However, experiende denotes a state of

being enga'ged in an actiyity or participation in an event, whereas

1
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pa‘cep;ion is :éferred to as a conscious observation or awareness of

the elements of an enviton:xén:. ‘Yet:, both of them are cgmpléneritary o’
each other and both ar.e_ ‘deveioped in ;ne's 1life ncci';ity with ré;ard

to the total enviromment--physical, social,,cultural and psychotogical. )
The conditions that wake up the experience - inclpd;z not only
_perceptions and sensations from different ﬁet‘ception nodaiities, but
also processes that involve tiental activities which are not petceptions.l
Moreover, one perceives spontaneuusly before a neutal structural’

analysis is done, while experience occurs auccessively by an action

performed upon the atruccuta.l elements.

.

Structural elements that form the enviromment are both perceived and
exﬁeriénced. T};ey are, 'in addition to their physical dimensioms, built
up through generalizations and-differen:; levels of exp;rieues. All
these proper;ie‘s of sttuct.ural elements, apart from their ac?ual
physical dimengions, ane, then, the result of tepresenti“ng'phennmena that
-
are the products of mental processes. Obvicusly, the fimportance of the
representing phe'nmnem, or more precisely, the hierarchy of i)henomena,
depends upon the hierarchy of needs. For imstance, the orientation
and locatjon of a couch in.a living room may not be as important when
one uges it to take av nap as it would be in a small gathering situation.
Not only does proximity to other structural alements (such as the wall,
windows, chairs, etc.) become more significant in the latter case but

its entire topologjcal qualities--continuity, separation, order, etc.-—

gains an overall importance. Or, one does not think of a window as an

JAnong many researchers who make a distinction between perception and

experience in space are: C. Norberg-Schulz, Intentions in Architecture,

Cambridge, Mass.: MIT Press, 1965, pp. 22-23; 5. Hesselgrenm, The

Language of Architeoture, Lund, Sweden: Studentlitteratur, 1968, p. -329.
Al
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_aesthetic( phenomenon before needs such as ‘visu'al comrmnication with
the external em;imment-, lighting requirements and security needs ‘that
may partially depend on the sttucturalle_lmenc are.grntified and

s
secured.

The dependence of repr ing of str 1 elements upon

the hierarchy.of needs is in accordance with Plaget's explamation of

perceptual and ptual sp 1 1n the case of visual p_erceptign,
physical dimensions (size, shape, texture, etc.) are recognized..
through an almost inetantanet;us structuralization. Yet this pure and
simple perception continues with a perceptual activity augmented by !
comparisons, transpositions, anticipations and so forth. 'Hhile
effects of simple (mechanical) perceptions remain fairly constant, the
effects of percep'tual activity are progressively developed as the

experiential phengmena develop with time through the everyday activities.

Thus, the perceptual phenomenon that starts with a aénsori-motor activity

ig developed into a ptual ph with the exiet of
topa'iogical relations and the actions of the individual. ’i'herefore,
the representing phenomena are imvolved in the whole process as a

result of one's experience. The conceptual space constitutes "

oo @

‘compl'ete reconstruction .of physical apace, made on the basis of the
subject's own actions and to that extent, based originally upon a
senaori-m;tor, and ultimately on a mental representation of space
determined by the coordination of these actions."? It is apparent from

this aspect that the representing phemomena that lead to a conmceptual

ll’mget and Inhelder, The Child's Conseption of Space, pp‘. 451-457:
ZIbid.», P 7'7.

3
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space are by no means mere imitations of the corresponding structural
elements but rgthu the outcome of experiential actions performed by

the individuals., Therefore between perceptual and conceptual space,

there are systematized actions that are internalized by the individual.

The spatial concepts that the internalized actioms or the séhana
,prese;\t are the reaulta.of. concrete operations rather than an
intellectual abstraction of the properties of structural elements. .
Plaget's Teasons for this phenomenon is that "... thought can only
replace action on the ba'si's of the data, ;thich action itself providas."l
On the other hand, the actions themselves are generally aimed at a
certain purpose or goal that must fulfill the satisfactinnv of a need.

- Therefore, the role of the immediate emviromment in the gratification
of a need is both on’a physical and a mentalv level. That is, étr_uc:ural

elements are influencing factors in one's actions and behavior both as

physical entities and as the result of mental processes.

Following this argument, it bggomea more apparent that one should look
at the structural dimensions not merely as elements that make up the
perceptual world but also as intervening variables and parameters in
one's interaction with the enviromment in daily life. As needs develop
~~to higher 1évels (such as esteem snd self actualization) the aesthetic
qualities, which may be a function of "architectural contradictions’ or
"tensions" as Venturi argues,? may be augmented as high pr:i,oi'ity

parometers of the design process. But firat, the "lower" needs must be

ll’:lgget and Iohelder, The Child's Conception of Space, p. 453.

2R, Venturi, Complexity and Contradiction in Avchitecture, New York:
The Museun of Hodern Art, 1966,

3



satisfied before such a step is taken to create a visu: gratifying

environment. This does not mean that method and phenomenon cax; be

" isolated from the ideological content as some would atgue.'l On th;z
contraﬁ, .neither can be isolated from the other since they do not
exist outside tl';e'bounds of each other, As we' discuéaed e;arliet,
qualitative aspects, such as aesthetica, are interpreted as meaningful

only after the envirommental adequacy has been achieved. Furthermore,
N < -

this is ted to the superimposed value system which .:li'.ae}.f 1‘9‘"3

prodict of the nature Vof needs. This, ob\;iﬁu.sly, is not true only for

designérs but for everyone. Therefore, the layman, the non-designer,, -
has his own sphere of interpretation based upon his own experienc;.es,

emerging from his ‘own cognizant faculties. This interprétation does

not necessarily co-j.ncide with that o_f the designer. The occupant's - .
interpretation of environmental qualities is not only a function of

the pure petceptu;al phenomenon, as has been emphasized by most

degigners, but also the product of the occupant’'s own experiences in

that environment. - h

The enigma of structural dimensions lies in broader problems of a
particular understanding and interpretation, For example, problems
~+ of standardization and functionalism on one extreme and architectural
gemiotics on the oﬁer have been some of the potential sources for

the ive envir (especially in realms of housing) which

PP

are designed and built., However the concept of functionalism which
has had a’'great impact on modern architectural thought is not a simple

one. While function cen be interpreted better as subjective and .

1R. Venturl, and D.S. Brown, A Significance of A & P Parking Lots or
Learning from Las Vegas, Archi.:ectuml Porum, March 1968, pp. 36-43.

>
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objective, 1;s‘mifeqtation in design can also reflect ‘the interrelated
types of function. These interrelated types can range frém the ‘
material needs to psychological and ‘social needs, from expression of
structure to the symbolic-monumental function of architecture. Alth'm'xgh
ﬁun:r.ionalim 1nvaréhitecture generally has been narrbv;ed down to one
or tw;: of the above mentioned iantlrelated types of functions, it is

not to come vieuws expressed by some of the

2 s
advocates of functionalism. FPor instance, the mechanistic dictum of
Le Corbusier that "the house 45 a machine.to live in," is somehow

"

broadened by her of his stat which argues that the "...

business of Architecture is to establish emotional relationships by

means of raw materials."l This 1s a psychological interpretation of

.Eunction. However, the sincerity of this statement is not very
apparent in his projects. Or in spite of all gbod intentions the verbal
commitments did not transcend beyond an architectural semiotics which
was so dear to Le borbusier, one of the most ‘influeutial figures in the

modern movement.2

lLe Corbuaier, Powards a New Architecture, trans, F. Etchells, New
York: Praeger Publishers, 1960, (1927), p. 10.

2There 1s little doubt that Le Corbusier preferred "the Engineer's
~pesthetic" to the eclectic form: "If we eliminate fromour hearts and
minds all dead concepts in regard to,the house, and look at the
queation from a critical and objective point of view, we shall arvive .
at the 'House-Machine', the mass-production house, healthy (and morally
so, teo) and beautiful in the same way that the working tcols and
-1nstrus which D our exi are beautiful." Touwards a
New Architecture, pp. 12-13, - Nevertheless, in addition to the functional
and technological considerations, subjective contributions of the
artist and the formal properties of a unified plastic system are of
importance: “Beautiful also with all the animation that the artist's
sensibility can add to severe and pure functioning elements.” (p. 13).
His arguments emphasized that "Greatness is in the intention; and not
in the dimension". Le Corbusier, When ths Cathedrals Wers White trans.
F.E. Hyslop, Jr.,’ New York: McGraw-Hill Book Co., 1964, (1947), p. 26.
His design works reflected this much beyond a mere expression of a
N 5 .
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A study carried cut at Le Corbusier's Pessac some forty years after the

project's .completion reveals this fact more than the reassessaent o§
any other project done by any defsi‘;net.1 In the mid-nineteen-
twenties, at Fessac, near Bordeaux, Le Corbusier applied his conceptual
work to practice for the f_il.rs: time at a larée ‘scale (fhe Quartiers
Modernes Fruges, consisting of some seventy dwelliné units). His

more general wrir.ingsz and more specifically his conception at Pessac

e £
.

physical milieu. It was a symbol-milieu where the playful combination
of mass, surface and light created a meaningful environment. For

Le Corbusier, if the mtentiona did not speak “the language of
architecture,” one could “transgress the rules of the .Plan through

an error in conception, or through a leaning towards empty show."
Towvards a New Architecture, p. 1l1. It is by means of “plasticity”

and a "unity of intention” together with “the spirit of order" and
"the sense of relationahip" that he gives a meaning to his architecture.
. Talking of the Chapel at Rinchamp (1955), he clearly expressed his
intentions: "The Chapel at Ronchamp perhaps shows that architecture

1s not an affair of columns but an affair of plastic events. Plastic
events are not regulated by scholastic or academic fomulne,} they

are free and innumerable." Cited by A. Colgquhoun, “Typology and Design
Method, Arena, June 1967, pp. 11-14. Furthermore, according to Le
Corbusier, his architectural language attm{::a to establish an
arnhir.eccural unity for space-time continuim. Referring to the
circulation concept of the Maison la Roche (1923), he said: "This
house...will be rather like an architectural promenade. One enters,
and the architectural vista presents itgelf immediately to view;

one follows a set route, and a great variety of perspectives present
themselves: there is a play of light, highlighting the walls or
casting shadows. Bays open onto perspectives of the exterior, and
one rediscovers architectural unity." W . Boesiger and 0. Stonorov
(ed.s), Le Carbusier et Pierre Jeanmneret, Ocuvre Complete: 1910—1929
<7 Vols; Zurich: Les Editions d'Architecture, 1964, (1929), v.l, p. 60,
cited by G. Broadbent, Heaning into "Architecture, in C. Jencks and

G. Baird (ed.s), Meaning in Architecture, New York: George Braziller,
1970, pp» 50-75, (p. 57). It is our strong contention that in Le
Corbusier questicna, particularly with regard to housing, did not find
a clear understanding "from a critical and objective point of view,'

as much as his architectural semiotics found effective means of
expression in “"plastic events" and in "architectural unity".

ip, Boudon, *Lived-in Architecture: Le Corbusier's Pegsac Reviaited,
trans. G. Onn, Cambridge, Mass.: MIT Press, 1972, (1969).

2por example, see: Le Corbusier, Towards a New Architecture.
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and the statements relating to these concepts, which Boudon
documented, 1 disclose what was actually intended: low-cost, s:andﬁrdi'zed,
. homogeneous, predetermined, cubist structures’ which would support
emotional relations. What is pertigent are c"ha structural dimensions,
here, the "cubist structures". Definitely, one expects to find some
changes, after four decades. But what Boudon describes of the situation
today forces one to guestion the validity and goundness of the
N .

theoretical arguments that most of the practical ramifications allow™
to actualize the structural dimensions:

It seems that everybody has now connected his 'machine to

live in' into a ‘chez soi',.. Hot only have the colours

disappeared in the vast majority of cases but the ‘wide

windows' have been made narrower, the patios have been

enclosed, many of the original terraces have been roofed

over, the empty spaces beneath the stilts have been

blocked off, and the great crop of sheds that has sprung

up, much to the detriment of the architecture, helps to

create a general impression of dilapidation. This

impression is sufficiently pronmounced for the visitor to

feel that, in addition to the normal processes of ageing,

there has also been a real conflict between what the

architect intended and what the occupants wanted.

Admict‘edly the scudy. shows mixed feelings and attitudes of the residents

about ‘the Pessac project. There are very positive appraisals of the

structural dimensions along with some very critical evaluations.
*Ne,vettheleas,. it also ve‘r:y clearly expresses the conflicting aspects

of the architect's intent-!.ona and the residents' actual needs.

Specifically fine structural elements—ide windows, roof gardens,

stilts, open facades, and open plan interiors—that constituted

Le Corbusier's structural couception, were found to have hampering

Ynoudon, Lived~in Architeature, pp. 29-46.

Zl'bid., pp. 1-2.°

1
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effects, A great m;.nd and a strong advocate of functionalism was
being 'cl'w].lebgcd on his own grounds by the layman. Wide windo;as exposed
to hot snme*z: sun for long hnuts,l unprotected and unshaded terraces,?
homogenetic and identical facades,3 open areas beneath the stiltsé
and open plan interiors which were meant to ct;eate "architecturally
satisfactory interiors"> have been experienced by the residents in an
attitude dhﬁe:tically opposed from that of Le Corbusier's. This
‘shnuld not be much of a Jsurpr;.se when viewed in the light of the v
architect's camprehgnﬁiv:.n of duality between "accomodate" and
"architecture” in spite of the fact that he himself was disturbed by,

16,6 But a result per ae 1s inevitable when structural dimensions

are apprehended merely as perceptual and not as a total experiential

h Furth it 13 difficult (if not impossible) to greate
accomodating architecturally satisfactory enviromments when

architectural endeavors are believed to exist outside the bounds of

those who eventually are affected by that enviromment.

Complexity of Space
1t was mentioned earlier that the capacity of the perception system is
limited, hence the system temds to filter out part of the information

«» before reaching the sense organ. An excess amount of information

Ypoudon, Lived-in Architecture, p. 8l.

2mbid., p. 82.

Ibid., 11lustrations 18-21. ' . :
41bid., 1llustrations 22-27.

S5ibid., p. 123.

61bid., p. 70.°

‘v
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reaching the senn'e, organs is likely to create a stregsé state when the

individual's coping proceas is not capable of dealing with the situation.

On the other hand evid from psychological h have shown
that lack of information (sensory deprivation, to give an extreme
example) may as well put the individual iuto a sttesé atate.l
Following this phenomenon, excessively simple and excessively chaotic
(sensory satiation) environmental fields may be undesirable. While

) “ , .
any perceptual evemt constitutes potential information, there 1ids a

kind of complexity in between the two extremes-: otony and ch

which must be the desirable quality of complexity for an environment,

The perception of structural elements is organized beyon{:l the quantita-
tive a-s/p:cts of,envitonneﬁcal cues. The culturally defined value of
structural elements as well as socially and psychologically situated
needs of the individual are involved in this process. Thgrefore,
the spatial quality (mainly, the compluit&) of an enviromment in
addition to the physical properties depends on: cultural velues, giving
'mea;liu; to Bt!lll‘.tl;rdl elements in that environnment; effects of
perceptual expectations; and the social norms that are :ele‘_lant to the
interchange’ of individuals in that enviromment.- Within this general

~. context, it is assumed 'thnt the enviromment either directly or indirectly
gratifies or fails to gratify an individual's need or propensity.
Furthermore, environment is viewed as a physical setting which influences
(supports or inhibits) various types of interpersonal activities as
well as psychological states of an individual. )
Y%or example, see: <J.P. Zubek, at al., Perceptual Changes after
Prolonged Sensory Isolation (Darkness and Silence), Canad, Journ.

Psychol., v.15; 1961, pp. 83-100; T.H. Scott, at al., Cognitive Effects
- of Percleptual Isolation, Canad. Journ. Pgychol., v.13, 1959, pp. 200-203.
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Within the realms of information theory, the meaning of complexity can

be understood as pome richness in the environment which is desirable.

This rich in the envi: is a property of the relations among

structural components of the environment. Yet, its interpretation by

the individual depends on the envi 1 sitvation and on the

individual's needs and personality structure. Admittedly, complexity
ig a function of variety, novelty, and diversity. Nevertheless, it is
not independent of a person'; attributable meaning. Variétilons among

structural elements that make up the phyai.cal environment offer the

individual a sense of ambiguity. Here, ambiguity is used in the same

manner as Fitch uses “inscrutable" to describe the qualitative aspects
of the Itélian street.l The meaning derives from an experiential

feeling that al!.;ws more tl}an one interpretation and a wultiplicity of
meanings, rather than doubtfulness or uncertainty as they are used in
everyday 1anguagla. The opulent characteristic of environment, that is

the complexity of space, results from the feeling of ambiguity.

'rhére is & t:ende:;cy among some researchers to asanc;.nte' the meaning of
complexity~ambiguity or diversity with un:ertainty.z While it is true
that in comton ugage anbiguity may also mean uncertainty, as mentioned
earlier, uncertainty o‘r unpredictability may also cause stress states

which are not very desirable, Complexity, as a function of "violated

13 %, Pitch, La Dolce Via, Horisom, v.h, n.2, 1961, pp. 120-127.

zrar exanple, see: H. Munsinger and W. Kessen, Uncertainty, Structure,
and Preférence, Psychological Monographa: General and Applied, v.78,
.9, 1964, pp. 1-24; B..Pyron, Form and Diversity in Human Habitats:
Judgemental and Attitude Responses, Emvirormental Behavior, v.4, n.l,
1972, pp. 87-120. :
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expectations" conceptualized by Rapéport and Hewkes,! on the other
ha;xd, gseems to be a rather narrow interpretation of actual 11ng. .
experiences, Since not only visual characteristics are involved
in the feeling of ambiguity, but much broadex phenomenon, the

- abstraction of cv}npletity based purely‘ on mechanistig relations is
nothing more then an oversimpliified view. Also-, as in the case of
unpredictabiii:y and uncertainty, violations of expectations may lead

&
to stress states as indicated by the exemples cited earliér in thls

study.

Rapoport and Kantor argue that there is an optimal perceptual rate

which is related to the opulence and complexity of perceptual input

that creates a "good" environment:2 The optimal perceptual rate is

proposed to achieve a happy‘medium between monotony {sensory

deprivation) and.chaos {sensory satiation or perceptual averload).

However, this conceptualization totally neglects the social and

cultural aspects of the environment within which the perception occurs.

Aléhough in a lat;t article this concept was abandoned to be replaced

by a"peychological dimension capable of reflecting the effects of

social and cultural factors as well as subjective ones,“3 the difference
"=+ between intended and aftributed meanings of complexity is not recognized.

The individual's cognitive processes involved in the interpretation of

a situation are somehow avoided in attempts to create a cmrxplex:l.iy

1A , and R. kes, The Perception of Urban Complexity, ArpP
Jauz'n., V. 36 n.2, 1970, pp. 106-~111.

zA. Rapoport and R.E. Kantor, Complexity and Ambiguity in Eavironmental
Design, A.IP Journ., v.33, n.4, 1967, pp. 210-221.

Jnnpogor: and Hawkes, The Perception of Urban Complexity.

3
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which is t;nly the abstraction of the desfgner. What is attributed to
the gituation i:y the layman ‘13 not the -focal point in the conce;ﬁ: :
‘mentioned- above. Moreover, it is even argued that the designer's

-perception of enviromment is somewhat superior to that of the layman.

Complexity and ambiguity are feelings expexienced not only as functions
of physical properties of the structural components but also as
functions of the cognizant faculties of the individual. Thlerefo:e."‘ the
opposites--simplicity and complexity—do not copstitute two isolated
compartments (two opposed ‘realities), rather, théy are results of the
same proceas of perception and experience. 'The evidence from psychq- '
1og1ca1.tesearch clearly demonstrates a series of transformations in

- which the inseparable interconnection and str_:uggle of the opposite
properties are manifested.} Moreover, the results of some tests show
:fmt differences in cognizanc- faculties influence the preference for
spaces with different degrees of complexities.2 These differences in

perceptic;n and interpretation are attributed to the symbolit; jspe‘cts

of the enviromsent.

The symbolis aspects of an environment -are-merely the products of the

life experience that include needs as well as their satisfaction.

"_vuthin the realm of this life experience one becomes conscious of

environmental qualities such as ambiguity and complexity. By divorcing

~

1p.E. Berlyne, Complexity and Incongruity Variables as Determinants
of Exploration Choice and Evaluative Ratings, Canad. Journ. Paychol.,
.17, n.3, 1963," pp. 274-290; also by Berlyne, Novelty and Curiosity
as Determinants of Exploration Behavior, British Journ. Psychol.,
v.41, 1950, pp. 68-80. . 3
25.M, Friedman, "Relationship Between Cognitive Complexity, Interpersonal
Dimensions, and Spatial Preferences and Propensities,” unpublighed Ph.D
dissertation, University: of California, Berkeley, 1969, pp. 78-93.

h
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an environment from the 1ife experience and by focusing merely on
purely per;:ep:unl characteristics rather than emphasizing the .
éxperiential phenomenon, the designer inevitably is assuming that” the
actual behavior of people is guided by a mechanistic visual activity.

It is quite obvious that needs for comprehension and novelty are not

the products of pure p ption, Exploration and curiosity, which
influence the needs for novelty and ambiguity, are the b}—products of
‘thought processes and actions ‘:l'.uvolved in the everyday experiences‘l
Therefore, the representj:ng phena‘mena of structyral elements that

create a complexity must be‘'viewed within ;he scope of all the needs.,

This argument is connected with an equally important argument about

meaning, already prese "'.> The inter cted of cognitive

meani;ngul values and social norms, and their relation to needs.. are
the fundamental determinants of an individual's interptetagon, of

a certain environment. Fbllowing this argt:‘men't then, complexity is not
a mechanistic function of the "rate of usable information”, as Rapoport
and AHawkes have su;'ggeutedl but rather a condition of a dialectical
process. The complexity of the resulting experience depends upon:

a) thé relationship between meaning and the inpre.ss:[on of a structural
element obtained by une-of the senses; b) the mental condition of the
individual taking part in that particular environment (not merely an
obgerver); c) the ordered complexity of the structural components;

d) the _complexicy of the meaning to be processed by the cognizant

faculties.

lRApopott and Bawkps, The Perception of Urban Complexity.



Degree of Flmlnlzty

Ic was assuned earlier that etwitomnc either directly or i.nd:lrectly
_gratifies -or fails to gratify an 1mﬂvidual's need of propensity. It:
wag also mentioned that enviromment ig a physical aetting which supports
an ighabitant's various types of interpersonal écr.ivitj:ea as \;ell as his

psychological state. Since the relation between the individual and

his enviromment that exists within this t is an tic p
v . .

and becavse the individual is not a passive observer from autside, Ehete

must be a ion tor c date am} to dev}aiop. the relation between
man and his enviromment. This connection-—flexibility--is another \
dimension of the enviromment. Flexibility that exists in an
environment is a function of a particular envirommental spatisl-order.
By means of flexibility an environment can pi'bvide and accomodate for

the changing needs of 1n¢:lividﬁhls.

Flexibility of the enviroment is complmenﬁzry to the individual's
need for comprehension and mastery of the enviromment. The principle
of eféecc:.mce (the d.esire to have a direct effect on the enviromment),
which has already been mentioned, derives from the concept of
compétence--a fitness or ‘ability. White gives a fuller definition:

— The competence of an organism means its fitness or ability
to carry-on those transactions with the environmment which
.result in its maintaining itself, growing, and flourighing.
Some parts of the environment must if possible be fought
off, but other parts can safely be enjoyed, and still others

can be ingested and transformed into materials for self-
maintenance and growth. Some organismg are bora more or
less fully equiped with patterns of behavior that produce
effective interactions with favorable surroundings. This
is not the case with the higher animals, least of all with
man, who has to learn.almost everything that is useful in
dealing with his world, yet who immeasurably surpasses all
other 1iv1ng' creatures in his ultimate ability to subdue

-



and transform the enviromment to his own use.l

In order to achieve t}le sense of competence, flexibility within an
environment is not only desirable but becomes a Imust. The higher the
degree of flexibility, the higher the sense of competence will ba.
This hypothesis is derived from consideration of the different aspects

of co'mpetence-activity, manipulation and exploration. The motivational

principle that lies behind the three a;;)ccts of coap is effect
since "... its most characteristic feature i seen in the production'of
effects upon the enviromént.'2 Thetefox:'e, the éupport of this motive
must be ccmpla.nenced with its counterpart in the enviromment—the

flexibilicy.

Flexibility of an emwivomment, then, is the capacity to permit
rearrangement, reorganization, and ezpanaion, while maintaining the
overall order of f;he structural components, that is, without
implementing dra;tic and radical changes in the structural components.
The other aspect of flexibility is the proviesion of oanw-olu—zbility
over the enviromment. While the first is meant to accomodate the
changing needs over a period of time, the latter aspect en!:ﬂncca the
individual's coping faculties in particular situacicn‘s. Flexibility

. —

is then a dimension of the physical emvir that compl the

cognizant faculties of an individual, the éreedom to express his very
needs in terms of psycho-physical meceseity. The degree of flexibility,

then, is tl]\e level with which the atructural dimensions of an

1p.W. white, Comp apd the Psych 1 of Developent,
in R.S. Lazarus aod E.M. Opton, Jr. (ed.s) Persaml‘x-ty, Middlesex,
England: Penguin Books, 1967, pp. 142-166, (p. 145).

21bid., ps. 147,
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environment can be mnipulatea and iocomoted into, out-of and within
the envirorment. It is the degree with which the spatisl order of an

enviromment ecan be-perceived -and experienced while satisEying.the.

changing needs and providing the necegpary envirommental means to
particular situations that will require more than just the cognitive

abilities.

The flexibility requirement emerges out of concrete operations, thizt
is, a series of actions that-take place in t_:hat environment; rather
than mere intellectual abstractions of Ehe spatisl-order. S;mctuzal
dimensions have to adapt themselves to such actions. Needless to say)
these actions are mtable within a time dmension. Sim:e a housing
envirorment is a physical setting which 1s ingeparable fz'mn the actions
themselves, it must respond sdequately to the mutability of these
actions. In other words, enviromental adequacy is a fum::ion of all
the envirommental dimensions, including the. degree of flexibility.
Therefore’, the degree of flexibility, which provides the necessary and
'l:im;aly accmodncio'ns to the changing needs, is an important Eaécor th(at
supports or inhibits the unity of idea and material realization of these

needs.

When viewed in a dialectical context, flexibility becomes a dimension
that provides a means to solve the contradictions that exist between
authority and autonmy,‘betvcen. individual and collective, between

dization, between i ded and attributed meanings,

variety and st
between exterior and interior spaces, and between changing needs and

physical settings that ac date these ch Following this

dialectical précess, then, the issue focuses on the actual provision of

1
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such a flexibility. It is not very difficult to realize that this
crucial problem itself resolves into a dialectical relation: the
a’nt‘ith‘esis between compietely finished Wouses and houses that call
upon the occupants' actions to bring thea to temporary conpl-.er.ibins.
The completely finished house does not leave much choice to the
occupant. Vhateyer mistakes an architect makes in terms of spatial-
order become a difficult sitvation to cope with and to correct. The

< .- -

probability of committing such errors is mot very 1little because of the

{ndividual Q4ff Lof the acd the variety of meeds and

responses to these needs by different occupants. On the other hand, a
high degree of flexibility proviSed fn the design process gives a
choice to the oécupants to respox‘xd to their own needs. This does not :
necessarily mean that the occupants will not make any mistakes them-
selves. Nevertheless mistakes ocguring due to the actioms and decisions

made by the occupants are much easier to . handle than the nistakes

existing in completed and perfected housing environments. While the

contradigtions that may be the result of completely finighed housing
enviromments may be more of an antagonistic nature, the contradictious
that may arise from the occupants' own mistakes are not 1ikely to be of
an antagonistic nature—-at least not the same degree of antagonism.

The true difference between the two types of mistakes lies in their

significance. Mistake: d by the p g are of temporal

significance and they are the results of certain events occuring in

their daily lives or in the actual life process.

Returning to the Pessac project once again, we can very easily
recognize the concrete examples of the asbove discugsion. Examples of

the geed for flexibility manifest thgmselves anywhere from the

N4
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expres.sion of pe:,sonalicyl to more material needs such as utilization
of a space.z The residents of Pessac have been able to do a nu:‘ibex; of
conversions sioce its completion. However, some questions that shoul?
be posed are, what degrees of difficulty did they face in conducting
such convergions, and in what kind of a time span ;:nuld they achieve
the changes they felt were necessary. The importance of the time

element lies in the diachronic nature of changes that demand new

spac:’lal ar s and acc

-n'nﬂ. In addition to the synchrounic

attribute of the physical enviromment (vhere'the designer's
interpretation of the .user‘.a needs provides {mmediate responges to\ the
user’s envircnmental exigencies) enviro-umental flexibility must provide
for changes to occur diachronically (where the changes are extended
over a period of time not only as a f';xnc;::lon of the physical environment
but also as a function of.all the other factors~-social, psychological,
historical and' economical). Then the dggree of flexibility" emerges

as a critical issue. The best examples of this are again seen in the
Pesgac project: conversions that were dome in the interior spaces

(with a relatively high degree of flexibility) were much easier to
handle than the conversions that were needed' on the facades (with a

relatively low degree of flexibility) of the buildings.

Granted ‘that open interior spaéea which Le Corbusier provided for the

cccupants were pogitive aspects of the architect'a spatial conceptions

as Boudon concludes,3 there is,

lpoudon, Lived-in Architecture,

- 21bid., pp. 113-120.

3rvid., pp. 161-165.

3

‘however, a contradiction which was oot

pp. 152-159.
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1
resolved. 'This is the contradiction between the cmpléced houge and
- the open-ended design. The site architect for Le Corbusier's Pessac
project, whoo-Boudon-quotes, -expresaes-this-contradiction ga follows:
1 firnly believe that people don't want to have their
. houses finighed for them. But in Pessac the houses
were fintshed...the houses that have been p:avi.deql...
certainly had a restrictive effect and were 1ikaly to
pose difficulties. I imaging that-the failure of ths
Pesgac project was due to those difficulties, and our
professional attitude is lamentable because we are
s producing architecture in which we impose our will on
our clients; we are in a sense the fascists of the: M
building industry...because we inpose predetermined
and perfected volumes reflecting an ‘average sensitivity
which, however, never reflects the sensitivity £ the
people who are going to live (in the houses)...
The sensitivity, mentioned here, refers not only to the persomal
idiosyncracies that occu‘pan‘tﬁ may wish to express but to the totality
of the need system—from lower to higher needs. These may be elementary
and functional needs such as preventing the direct peuettat{.on of
sunlight through the large windows so that heat in the summer does not
scorch the curtains as one occupant cmplained.2 They may. also be the
needs of a highér order~—psychological and social in nature--such as
the need to express personal identity apd some individuality.3 The
achievement of these needs, and others, depends very strongly upon

the degree of flaibi'lity that is provided in a housing environment.

1Boudon, Lived-in Architecture, pp. 126-127.
2bid., p. 8l.
31bid., p. 109.
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A-CONCEPT OF ENVIRORMERTAL STRESS!

The true natuze of space 1s not a!mqrhed or conceived thtougfx th;
sensory experiences alone. Sensc;ry experiences, for exsmple; relative
to color, shape, size, texture, tone, and so forth, me‘tely‘scrat‘ch the

surface of spatial conscicusness. Fot’nny enviromment and its spacial

charactetistics to be perceived and to b part of an individual's

activity, a sensory exper:lence :l.s :lnterpteted in the light of aasocutions

{with symbolic meanings) and eventually registered as a consciods
effort of observatic;n._ MQn'a’ values and Atgipudea, which are products
of his symbolic creative capacity, are g}so the result of his awareness
of his surroundings. This awareness is partially the result of an

invelvement with the envirement—an. experiential phenémencn.

B‘ehgvicr or action 18 a re_uult of the basic needs and the pex_-sonnlity
ettucéute of the individual combined with a series of procegses of
adjustment to -different asituations and pi:ysical conditions. These
intervening processes take place between the cognitive processes of

appraisal of' external stimuli and the activities that man performs

which are influenced by that appraisal.

Buman behaviar is not merely a passive adjuatment process. Subjective
appraisal of the external enviromment often interferes with our
psychdlogical state. A glress may occur as a function of this

suiaju:cive perception of the enviroment. This is analogous to the

lan earlier version of this section was presented as a paper at the
Pourth Internaticnal FDRA Conference. See, M, Turan, Envirommental

_ASt:eu and Pluibinl:y in the Housing Process, in W.F.E. Preiser (ed.),

Brir tal Deeign ok, (Selected Papers, &th International EDRA
Conference), 2 2 Vols.; dsburg, Pemn.: d Hutchinson and Ross,
Inc., 1973, v.1, pp. 107-58. )

)
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physiological forms of stress in which there are some traceable
changes within “the organism such as autonomic disturbances or inicrc—
behavioral reactions due to a discrepancy between the demands of the
external enviromment and the individual's ability to respond to these
dc:sxids.l If our cognitive functioning is disturbed, our behavior
patiern will be modified. The physical conditions of the enviromrent
are felt socially and psychologically and their concomitant influence
1,

.

has both psychological and physiological manifestations.

To give a wider perspective to the issu}-.s that we have been focusing

on in this study, a schematic “general behavior model” was ptesen:ed‘

in Chapter One (sge Figure 1.1). Some elaboration on this model has
already been’made. Here, "the emphasis will be on the "internal
ecological process” of this model. Previously it was stated that the
concern of this study is both with the structure and the exchange
process: the structure being the actual pHysical getting and the exchange

process being the interaction between the eaviromment and the individual.

A Conceptual Model of Emvirommental Stress

As indicated in our general behavior model, external eunvirommental
forces, or the input from the external enviromment, are the major
portion of the stimuli for an individual's actions. During the

Intervening process, before the action is taken or executed, a

Isome studies dealing specifically with emvirommental stress, focused
on the “phyaical envirommental stressors” with an emphasis more on the
physiological conséquences on man. Por a further discussion see D.H.
Carson and B.L. Driver An Ecolegical App: h to Eavir 1 Stress,
Am. Beh'l Scientist, Sept. 1966, pp. 8~11 and also by the game
authors, An Bnvirommental Approach to Buman Strese and Well Being: With
Implications for Planning, Preprint 194, Mental Health Res. Inst.,
University of H'ichigan, Ann Arbor, Jume 1970,
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Filtering process will qualify the characteristics of the imput and

consequently-the behavior in rzﬁnse to that input.

Let us nov.elaborate on each stage of the internal ecalogic:I process.
Immediate space in which behavior takes place is defined by Tolman as
a "particularizeﬁ complex of perceptions (memri;:s and infeteiu:es)
as to objects and relations and the 'béhaving self,' evoked by the
giyen envirommental stimulus situation and by a controlling and

P

activated belief-value matrix."l

To be more specific, we can define the immediate space as a group of
objects that is perceived by an individua.l and ‘takes into account
their relative orientations and distances. A space in which behavior
‘takes place includes no; only the pat‘t:lculevu'—o‘bjec:s but also their
specific spatial, temporal, aegthetic, fuactional agd other relations

to one another. ' . 4

An input entering this immediate space may have originated im the
external enviromment or it way have _‘l?een generated in the intetnél
environment. In the first case, the iaput is more independent of the
psychological system r.ha; in the second, where the input is more
dependent on the state of 'the system (it may be the product of a
feedback). For example, a certain noise c@ng from outside, from

the street perhaps, is an 11lustration of the _first case, and the desire

to lie down and relax is an example of the second.
.

Inputs are neutral and merely informative until they are transformed

lp.c. Iolmn, A Pasychological Model, in T. Parsons zﬁxd E.A. Shils (ed.s),
Toward A General Thgory of Actign, New York: Barper and Row Publishers,
1962, (1951), pp. 279-361, (p. 296).
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iato Zoat.is. This transformation occurs due to a subjective appraisal
of the imput as a threat situation. Broadbent's filf;r 1:111':)1'1 N in
which a biased selection of the nervous system acts upon the input,
supports the concept of this transformation.! To illustrate this-
input~load transformation, we can expand our noise—fiam—thg—street
example: A person is sitting in a room and reading, not being

particularly bothered by a sourd (e.g. low frequency, continuous)

“coming from :h? street outside. The sound changes suddenly from low

to high frequency, reaching a disturbing lesv_el.‘z At this point, the

new sound (noise) c.auses. the filter to select the auditory infomati?n

and the noise temporarily replaces the information in the book as imput

to the perceptual-system. ’A neutral inpuc (the initial sound) has been
transformed into a load (noise), c:susiné disiraction and perhaps even ~

annoyance.

This appraisal process occurs after the input has reached the immediate
behavior space. To understand this process clearly and to aid us in
describing our.stress model, the definitions of certain concepts will

be stated. In order to construct our model, we will draw upon the

3

Yo

physical stress concept bath for analogies and terminology.

Since we have differentiated between an input and a load, let us define

precisely what an envirommental load {s: any inoput that has the

Ip.E. Broadbent, Perception and Communication, New York: Pergamon, 1958,

2The disturbance effect of high fr ¥ d ed to low
frequency ones has been illustrated in numerous atudiee. See, for
example: D,E. Broadbent, Effects of Noises of High and Low Frequency on
Behavior, Ergonamics, v.l, n.}, 1957, pp. 21-29.

3 brief explanation of phyaical stress-strain relationship is given in
Appendix A. -
4 -
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capacity to b; & threat to the maintemance of a system, to its range of
stable equilibrium, harmony or adaptiveness, and which threatens éhe
achievement of a state to vhich ;ume process 15‘ directed. The word
“threat" has been used by most stress researchers in its more gemerally
accepted meaning, suggestipg damage, destruction,” injury, menace, etc.
Due to reasons that will be apparent when we 'define the concept of
envitnmenml stress', we need to expand the idea of threat so, that
it will include less dramatic and traumatic events such as, annoyance.
discontent, disruption, dist_rac:i.on, general uneasiness, and so forth.
«-Sdme exanples of enviromnmental loads in the hgusing. sftuation are: the
inability of a mother to be in visual or verbal contact with her child
while she is in the house and.the child plays out of doora‘l
inadequate acoustical insulation of the sleeping areas of a house; 2
the 'lacl; of visual privacy from the outsid_e;3 inappropriate layout of
different areas of a house in terms of their function; a lack or

excess of natural light coming into the house at a specific time of

IThree of the many studies that emphasize the visual and verbal ‘contact
and children's play habits in housing complexes are: I. Reynolds and

C. Hicholgon, Living Off the Ground, Architects’ Journ., v.150, 1969,
pp. 459-470; A. Stevenson, E. Martin, and J. 0'Neill, High Living: A
Study of Family Life Living in Flats, Carlton, Victoria: Melbourne
Undv. Press, 1967; L.E. White, The Outdoor Play of Children Living in
Flats: An Enquiry into the Use of Courtyards as Playgrounds, in H.M.
Proshansky, W.H. Ittelgon, and L.G. Rivlin (ed.s), Ervirommental
Pgychology, New York: Holt, Rinebhart and Winston, 1970, pp. 370-382.

%05t of the studies on acoustics range from physiological effects to
social and psychological consequences and there are also those which
treat the sound from purely physical point of view. For the social and
psychological effects, seé L. Kuper, Neighbor on the Hearth, in H.M.
Proshansky, W.H. Ittelson, and L.G. Riviin (ed.s), Bnwironmental
Psychology, New York: Holt, Rinehart and Winston, 1970, pp. 246-255.

31bid.
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day; a 1>ack of privacy within a dwelling;! and, inadequate s‘pace for

large-scale socializing.?2

Envirommental gtress is a state which occurs when the individual is
subjected to envirommental load(s). Environmental stress arises from
the appraisai process as a result of the perception, cogniéion and

conntion of the individual, All the information received by the

,individual from the enviromment at that specific moment, is utilized
v

or modified;depending upon the qualities of the personality structure

and the particular need of the individual at tHat time and place.
'

The intensity of the envirommental load.is generally measured against
a hierarchy of needs.3 Alternative paths to goals can be evaluated
against these needs. Of course, £his pe-n:tern does not always lead to

a rational choice, as is often assumed by architects in creating a

“'rational" design. The actions that people choose to undertake are

not of a mechanical character but rather tf\ey invelve wuch more complex
processes. This is especimlly true once the primary needs are
gratified. That is, as the need system 1is operating at higher levels,
such as levels of belongingnéss and love needs, esteem needs, and
self-actualization, the choices made or the yishes and desires of

individuals take on a much more complex course of events. This

1y, Hole, Soclal Effects of Planned Rehousing, Town Planning Review,
v.30; July 1959, pp. 161-173; J. Plant, Some Psychiatric Aspects of
Crawed Living Conditions, Am. Journ. of Psychiatry, v.9, n.5, 1930,
pp. 849-860. '

2M, Pried 'and P, Gleicher, Some Sources of Residential Satisfaction in
an Urban Slum, AIP Jowrn., v.27, n.4, 1961, pp. 305-315.

3parlier in this study (Chapter One) the need system was conceptualized
as a set of interconnecting domains, each domain corresponding to a
different order of the hierarchy of needs.

1
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complexity is the result of a development rhat involves not only the’
satisfaction of the individual physiological ueeds but even mt')re- -
important, it involves those aspects of the total social consciousness

which depend upon the interconnection of need, meaning and value.

Lazarus exp s this ph as follows: "... irratiomality and
maladaptiveness does not come primarily from the intervention of

emotions in thought processes, but rather from the fact that threat

¥ *
places the psychological system in jeopardy and that alternatives for

coping with threat m}e tied to motives, bélieﬁs and expectations con-

cerning the si.tuaciox'l, which differ from person to persrm.'il \

Some form of housing 15 necessary to satisfy some of man's basic needs

such as protection from the extreme loads of the external enviromment.

However, the process is not terminated with the fulfillment of the

physical envirommental requirements. The gratification qf. lower needs
makes it possible for higher needs, as meﬁtioned earlier, to emerge

and become predominant. This 1s basically the result of the
in&:erdependr.-nl'c o.f the envirommental conditions and the cognitive,
conative and affective aspects of man's mental process which is
partially dependent upon the environmental dimensions. Admittedly

the higher needs are z;ot as strong in the uensc; that the lower ones (e.g.

sex, hunger, fear, etc.) when i y ,

they are peraistent and require favorable conditions for non-stressful

adaptations.

It can be said that stress is partially a subjective phencmenon. Its

Ig.s. Lamrun, Cognitive and Personality Factors Underlying Threat -
and Coping, in S. Levine and N.A. Scotch (ed.s), Social St:reaa,
Chicago' Aldine, 1970, pp. 143-164, (p. 162). s
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-sources lie in the physical, physiological, psychic, and sccial events

or demands. As$ was mentioned earlier, it is arrived at either éxte‘::nauy
or internally. It cam have a specific state as well as a diffuse

state. Since stress underlies both adaptive and maladasptive behavior,1
we can conclude that it is not alwayi; harnful but n;ay even at certain
times provide a positive support in reaching a particular goal.

Follcl;'ing this line of thought, then it is apparent that the phenomenon
of stress, just like human l:ehaviur in its entirety, cannot be viewed

as 1if it were unicausative. The multicausal and multivariate nature

,of stress can be clearly seen when one looks at the factors involved in

this process. These factors may range from the nature of the inmput,
the envirommentdl variables, the variety and magnitude of resources

available, the spatial-temporal relations to the individual's faculries

© and potentials that depend on the psychological system, motivation

toward relevant goals and purposes, past experiences, and the degree

of uncertainty that the person anticipates for that particular event.

While it is @ifficult to single out any one of these factors as the
determining parameter, the subjective perception of specific or non-
specific inputs as threatening can be the comsou denominator in the

appraisal of a stress-situation.

Emviyormental strain is the result of stress and the ineffective coping
with a particular load. It is not independent of the load or t_hé
stress. It 1s the indicator -of the joint result of the load and the

concomitant stress which manifests itself by the deformation of a

18,7, Dohremvend, The Social Psychological Rature of Streas; A
Framework for Causal Inquiry, Jowrn. Abnozmal and Soe. Psyohol.,
v.62, n.2, 1961, pp. 294-302.

]
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structure, or in the displacement of déflection of the boundary of
stab-uicy. Some examples of environmental strain aie: disco_nmaptmen't
with the spatial arrangement of a house; distraction while reading in
a rocx;:; annoyance caused by noise coming from neighbors; the emotional
{in a negative way).attitude towa?d ch'eb texture and color of a ‘lvau;
worrying about ome's child who cannot be seen from the window inside

the house, and so forth.

In the Physical stress-strain relationship, it is explicit thatwwithin
the elastic range (withodc exceeding the‘elastic limit) a substance

can be loaded, unloade'd and reloaded without giving rise to a pem‘nnent
deformation. At each loading the sttesg-attain curve will be identical.
This behavior, needless to say, is not tru;a for the stress-strain
relationship with regard to the ‘man-eiwiroment interaction. Admittedly,
every stress does not cause a considerable strain (say a pathological
case) which can be the equivalent of a permanent deformation. However,
analogues of those strains that do oot cuase a defu;mation ona -
physical object may very likely produce sufficient effect op the
individual that may become crucial with regaxd to his well-being, if
not his health. Therefore, the actual stress-strain relationship that
is pertinent to the man-environment interaction is a very crucial
factor in the exchange process that takes place between man and his
enviromment. This relationship is the envirommental flexibility--a
property of the physical enviroment. (See Pigures 4.1 and 4.2 for

hematic repr fon of the stress-strain model.)

Envirormmental Flexibiiity

The relationship between stress and strain in a physical substance '
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is a characteristic of that particular material. The ratio of stress

to strain equals the medulus of elasticity of the material. According

to this constant, the behavior of the material in terms of deformation,

elasticif:y, plastieity, fatigue, etec. under various loeds, will differ.

This constant of proportionality determines the nature of the curve

between stress and strain in the elastic range. P
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Without further delineating the physical stress model,! lec us state

our analogous stress-strain model considered in environmental terms:

of envir

tal flezibility (EF)

we shall introduce the

analogous to the modulus of

1See Appendix A.

1

clastieity.

Enviromeental flexibilicy
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(EF) is"a variable relsted to a particular envizonneqt,al—apa:ial order.

It affects .:he nagnitude of the envirommental strain j:ul:a:l.ning to the
envirormental aspects of a particuler load which u}:y put the psychological
system ‘1n:o a stress state. Easentially,' it is the ratio of .
enviromental stress to environmental strain, pettainins both to the
environmental qualities and their physical and socio-psychological

attributes.  Thus, 's:rain, the cutcome of the stress syndrome, is

- directly dependent upon the stresa and indirectly dependent on tl:e

EF. In other words, the lower the flexibility of an euvironment under

a constant load or streds, téighu the strain due to that load (the

converse being, the higher the flexibility, the lower the strain).
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POSITION CHANGE

) CTURAL, CHANGE
_mcuEF..adapﬁ”emss PLEASURE A
2 o [s<RESOURCES] PRIDE - § ’
' ﬁg e seLP-RESPEC O
R S AcTION,
STR & 15 SOTHER PSYCHOLOGICAL g3 _ BEHAVIOR,
e s @SUBSYSTEM VARJABLES ~ @ AND
FERA U)n:c EDBACK
88 % @
g .« EF-maladaptiveness N 5
[5 > RESOURCES] IRABILITY IN STRAI %
POSITION CHANKGE R [)]
STRUCTURAL CHANGE :
S: stisuli
Figure 4.2 EF: envirommental flexibility

STRESS -~ STRAIN MODEL

A high EF will exist in an enviromment that is wore responsive to
change, that is more capable of variation and modificatien. The
flexibility of an enviropment is its capacity and readiness to yield
to the 1nf1uen9e of the mﬁqbimn:s. Degreea of flexibility can be

ex'presged by attributes such as adaptability (the capacity to be
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modified or altered), adjustability (the -willi for correspond

c.r harmony without being radically changed), and the faculty of ~
accamcdat;ion (specific or momentary adaptation). It ig-our central
Hypothe{sia that those straing which are resulte of emvirommental
attributes of a specific spatial order, can be .rsduced in proportion to

the degree of flexzibility of that emviromment.

Aliaptability, adjustability un;l accomodation (capacities in an N
environment) permit it to respond to the. recfuite;l changes generated by
the needs of the inhabitants. Varying degrees of flexibility are
required, going from higher to lower levels of responsiveness depending
upon the demands made by the need systmn of the residents. While the
accomodation capacity of an env:lroment reuponda to more imediace and
momentary needs, such as rearrangemen: of the bedroom setting or control
over e_xr.ernal forces (e.g., sun, wind, noise, etc.), adjustability and
particularly ada;;:ahuity are capacities thAt respond to needs demanding
relatively more permapent manipulations and restructuring of/the
enviromment. ) These' latter changes may amount to a:restructuring of

the spatisl arrangement, the addition of extra space, am extemsion to .
the-balcony or the porch, etc. These degrees of flexibility are not

= only necessary for mere efficient utilization of th.e space but alsc to
help overcome, at least partially, the alienation phenummenon that
inhabitants face with regard to their own immediate enviromment. A
hck- of flexibility leads not only to stress situations due to the
utilization of space but also to stress situations that may arise from
the absence of means to-personmally identiéy with the imediate .
eavironment. THKerefore, EF implies \n:are than mere accomodation for

the functional use of a space. R
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F’Ze::{bility, then, Zg a characteristic of the physical enmviromment '
shat provides a series of alternatives for the inha?i*‘itante to eontrol
ths ermirorment according to their needs. That is, flexibility makes it
possible for the inhabitant to hav; a "freedom of choice" with regard
to his immediate enviromment. Proshansky poin'ts out the importance
of S\;Ch a quality of our enviromment with regard to the individual's
H{gher needs: 7 ST N

Freedom of choice ‘implies that the individual can exert
some control over his physical setting, and' in this
regard we are confronted with the growing concern over
suman territoriality. Iudividuals not only  lay claim to )
"privacy"” for themselves as corporeal objects, but for
the things they own, the spaces they occupy, and their
so called "personal effects.” ...objects, spaces and
places are extensions of the individual's self--they
may be elements of his self-identity—and in this sense
he and only he can determine who besides himself--if
anyone at all--will use them, change them, or even

view them. It is in this sense that I have recently
written about “place-identity,”" that aspect of the B
person's self-identity represented by actual and desired
physical settings that help to establish who he is and
what he is.

Flexibility can be analyzed from two different but related points of
view. One view is the utilization of a given space, wherein the

action systems (at a higher level) and activity patterns (at a lower

“~level) are important. Behavior patterns or episodesz in their

1H.M. Prosh ky, Envir 1 Psychology and the Design Professions,
in Architecture For Ruman Behavior: Collected Papers from a Mini-
Conference, Philadephia Chapter, ATA, November 1971, pp. 15-22,

{pp. 18-19).

21 their study, where "episode" (or behavior pattern) is accepted as
the basic unit of analysis, F.S. Chapin and H.C. Hightower refer to it
as."a reasonably homogenous interval in the life time of an individual
an interval of time which is devoted to a single dominant purpose.’

(p. B8). See their study: "Household Activity Systems--A Pilot Study,"
Center for Urban and Regional Studies, Inst. for Res., in Soe, Science,
UNC, Chapel Hill, May 1966,
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aggregate can make up an activity and their distribution and smoothness
in time and space can affect the individual's fnternal ecological
process. 'i'he ipability to utilize a given space, according to a
particular need at a specific time, will affect Fhe s&ies of behavior

patterns that follow.

The second aspect of flexibility pertaiuns to the quantity of avatlable

. %
space. Here, we are concerned mainly with the changing popuiation o‘é a
household and changing p;ed.s with respect to the spatial-structural-
requirements. The growth and shrinkage of a_household can be expressed.
in changing requirements for physical space. The first aspect of
flexibility, the utilization.of a given space, is cunsidered.as occurring
‘Ln the short range future, in which immediate alterations and accomo-
dations are necessary. The second or quantitative aspect can be ‘
considered as occurring in the long range future, where the. alterations

and accomodations are neither immediate mor urgent, but ultimately necessary.

Sho’rt—;:erm tequiremen.te may include the following: the rearraungement

of furniture for a temporary social gathering; the utilization of the
dining rnc;m or area for the temporary functioning of different’
Bbpusehold activities (e.g.‘_ ironing, studying, etc.); using the living
room ag a sleeping area; using the bathroom as a dark room; and, so< forth.
Most of these examples {llustrate multi-functional usage of certain
defined areas. Some may require major structural changes (removal of

a wall or addition of a partition) while some may require only minor
+ rearrangements (moving furniture, or changing the position of

decorative arcifnc;:s on walls, tables, etc.).

The long térm aspect of flexibility already mentioned can pertain to
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~—

the changing population over time in a h hold, which pr 8
si'gnificant_ problems for house design. Different stages of a household
present new and different demands in the realm of space arrangements..
People normally do not move successively to a d'ifferent.'nome each time
there is a major change in spatial requirements. Therefore,
flexibi:lit_v, which would allow free mavémsnt and alternative uses of
spate in the house, becomes a prfority. These changes can occur not .
only when the size of the family becomes greater or smaller but also
when -certain necessities den;and rearrangement of living space. An
example of the latter is that at first it is éssential to have the
baby's room near that of his pareats', but when thé child gets older
it often becomes desireable/tc.)/offer him more privacy. with a room
further a;:ay from the parents'.. While a toddler may need supervision
during play and sleep activities, the school-age child may require a )
certain amount of seclusion from the rest of the hongehold. Flexibility
is of great importance in such instances and the potentidl for it must

be ptovided if rearrangement is to take place.

Our emphasis on EF is due in part to its importaumce in the coping

Erocess. Tf the stress state has been established, the coping. process—-
-

secondary appraisall—-stm:!:s fum:ioning in the situation and attempts

to reduce or eliminate the anticipated threat. The coping processes

are dependent upon the cognitive processes of appraisal. It is also

IR.S. Lazarus differentiates primary appraisal from secondary appraisal
based on the. sources of information contributing to these two
sequantial phases: primary appraisal-<based on nature of harmful con-
frontation; secondary appraisal—based on consequences of action
tendencies. The igsue with primary appraisal ig the magnitude of the
threat or hon-threat situation. Whereas the issue in secondary
dppraisal is the effectance of the coping process. Paychological
Strees ‘and Coping Provess, New York: McGraw-Hill: Book Co., 1966,

(esp.. pp. 160~162).
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very likelyb that the coping processes are affected by spatial influences.

The faculty to have contrel, to manipulate,.to manag'é or to rearrange

space, can influence the “eff " of the coping process. Similar to
Lewin's copcept of "locomotion"l (change of position; change of structure),
the environmental aspects of tiae coping process may reduce or eliminate

or on éhe contrary promote the achievement of a certain state toward

which a process is directed. * ) N

The coping process, pertﬁni.ng to euvitonmentai stress, may involve
either a change in one's position or a change in the structure. As was,
wentioned earlier, the constituents of behavior space, orientations and
. distances, may be other than apatial.‘ 'l‘his_ gives the coping process
temporal, social, mechanical and other qualities to manipulate. This
hypothetical construct, which 1s an intervening variable within the
internal ecological‘ process, acts as a bridge.between the behavior of an
individual from une; region of bvehavior space to another.2 A psychological
region-is a component: of a life space, according to Lewin's definicion.
Therefore,-everything that charpcterizes the situation which affects the
psychological system can be represented as a physical or psychological
region. The possible behaviors that can oc.:cur in a situation are
d;pendent on the past experiences of the individual and his personality
structure, as well as upon the presence of objects, i.e. the immediate
environment. The process of coping involves selection from several
perceived and available regions which will result in the particular

behavior or action. It is not the behavior or the action itself.

IR. Lewin, Principles of Topological Psyohology, Wew York: McGraw-Kill
Book Co., 1963, pp. 93~117.

27bid., pp. 41-75.



field acts between the individual and any psychological object, be it

175

In addition to the utilitarian demands for new regions, there 'are‘also

personal, -idiosyneratic reasons or desires to change the position of

or to alter a physical region. For instance, the desire to study in
the dining area rather than in one's room, or.the housewife's desire
to rearrange the living room furniture, or the wish to reorganize the

decorative artifacts in the display area, or addition of some more

“flowers to the windowsill, ot\ the novel arrangement of lighting

fixtures, and so forth will all require some degree of flexibility from

the spatial-order.
'

The demands or desires arising from needs higher than basic drives or

needs of a utilitarian character construct a field of forces (or

"valences"l) in the enviromment that act upon the individual. This

a physical cbject, an episode, an activiry, a situation, or a goal.

Valences are the manifestations of different values; they-are the

-squective percepi:iun resulting from the interaction between the

individual's need aystem and the emviromment at the moment. As the

needs and concomitant demands or desires of the individual change, the

collection of all the forces in the field and the enviroment changea', -
too. While the state of the perﬁnn may modify the valences,

environmental dimensions may give rise to conflicting situations between

the valences and the possibilities I:ha_: Nf‘,_iff_ in the enviroment. EF

acts as a tool for the individual to reduce or eliminate the stress

situation that may arise from such a contradiction~—on the one hand

the demand resulting from a need and on the other, the envirommental
s .

¥, Lewin, 4 Dynamic Theary of Personality, New York: McGraw-Hill Book
Co., 1935, pp. 80-113.
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condition that may not be in accordance with that particular demand.

Admittediy, EF ig a basic property of the spatial order. However, it
is .?lao a function of the valences of the situation. - In other words,
the degree of .flexibﬂ:u:y is partially dependex;c upon the particular
valences in that situation. The possibilities and difficulties that
the enviromental conditions may present are the results of the
combined action'of the valen::es and the pi\ys}cal enviromnent.
Neverthelesa, the failure' of the euvitom:'nental conditions to support

or meet a demand affects the individual's coping process more directly
than the demand itself. Therefore, a low degree of EF will tax the
copj.r;g process and cauge a ‘slg'tess situation. The stress state and the.
resulting strains are not as much the result of the valences themselves
as they are the result of a llack of ability to do something in support
of the valences.. Stated more unequivocally, the coping prc;ceas ig
affected more by the state of not being able to control and manipulate

than-by failure to meet the requirements of the aituation.

Our main interest is {n the ability to alter or manipulate the

structure of a given environment when confronted with a stxess situation.
\EF plays a significant role in all exchange processes that occur

between man and his enviromment and it 18 one of the dynamic properties

of a situatiom.

It has been emphasized by dents of per: lity development
and motivation that the motility urge and exploratory drive are

integrated functions of ego dgvelopﬁent.l As mentioned earlier,

ISee, for example: H. Hartmann, C ‘on the Psych lytic Theory
of the Ego, The Paychoamalytic Study of the Child, v.5, New York:
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cl;e concept of competence has been proposed by White té a:pl?ain.an
individual's capacity to interact effectively with his enviromment and
to fulfill the motility urge and the exploratory drive. M‘Accozding to
White's argument, the urge toward competence is ﬁferred particularly
f_rom behavior that has the characteristics of motility, exploration and
exper:lmen:ation.l Hence the dynamic properties of a situation arising
from actual life nperience& and the individual's capacity to have
effectance over the enviromnment leads to'a general dynamic trend in

the individual. This dynamic trend of an individual leads toward an
- 1

increase of auconomy.z This ch teristic tendency toward self-
determination and self-expansion is to resist and cope with the
external forces of the physical‘and social enviromment in their own

domain of influence.

EF with regard to such a tendency provides the means fo;: the autonomy
that 1s needed to have effectance over the emviromment. Hence,
enviromental flexibility ie a dymamic property of the phye-'ical
emyiromment which aseists the autonamoue capacity to be imolved with
the envirormental dimensions. Since in man very little exists
innately and so much>has to be acquired through experience and need

system to deal with the enviromment, EF can be conceived as one of the
>

International Universities Press, 1950, pp. 74-96; A. Kardimer and

H. Splegel, War Stress and Neurotic Illngse, New York: Hoeber, 1947;
B. Mittelmann, Motility in Infants, Childrem, and Adulta, The Psycho-
analytic Study of the Child, v.9, Rew York: International Universities
Press, 1954, pp. 142-177.

1

- “R.W. White, Hotivation Reconsidered: The Concept of Competence,

Psycholigical Rev., v.66, u.5, 1959, pp. 297-333,

25, Angyal, Foundations For a Seience of Persomality, New York:
Commbnwealth Fund, 1941.
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prime factors in the effectance motivation and as having a high value
in- the adaptation process. The desire to achieve an objective grasp of

the enviromment by means of a certain flexibility, however, is not

d

.merely a result of the tendency toward hodﬂy P sion. The te y

which requires such a flexibility is basically a derfvative of the

competence concept which 48 integrated in motivation. White explains

5

" it as follows: >

1t is...that man, with his mobile hands and abundantly
developed brain, attains anm extremely high level of
competence in his transactions with his surroundings.
The building of houses,...the making of tools and | '
instruments, the domestication of plants and animals,
all qualify as planful changes made in the environment
so that it comes more or less under control and serves
our purposes rather ‘than intruding upon them... Man as
a species has developed a tremendous power of bringing
the environment  into his service, and each igd_ividual
member of the species must attain what is really quite
an impressive level of competence if he is to take part
in the life around him.

EF, also is closely connected with the temporal state of the individual.
A person can behave differently at different times in the same
environment as a result of the cognitive process of appraisal. This

is not o}:ly a property of the structure but also of the exchange

process between man and his enviromment. In other words, flexibility

is a linkage between the cognitive process of appratsal and the structure

' of a gituation.

Iﬂ a broader scope Lewin makes use of a similar concept: "degree of
fluidity", covers the whole of the psychological syacm.z To him a

Ygituation is the more fiuid the maller the forces which are necessary,

.

Ihite, Motivation Reconsidered: The Concept of Competence, p. 324.

A
2Lewin, Principles of Topological Peychology, pp. 159-162.



other conditions being equal, to produce a given chax;ge in the
situation."l Since our argument for EF in the stress-strain
relationship 1s parallel to Lewin's concept of structural chanmges,
except at a lower Alevel, we can say éhs: EF is Ln::iuded in the

"degree of fluidity” or it 1s a subget of fluidity.

Outside the limits of ergonometric and anthropometric requirments,
and beyond the ranges of. “personal space"z and “eerritoriality”,>
a freedom of movement must be provided for the individual, that is,
a freedom to move within an envirommental -order according to the
choices and selections of the individual. This is another component of
EF. 1In other words, EF affects the quality and the quantity of operations
necessary to move freely, to have a choice fu the spatial g{{ngwent

éna to modify the spatisl—créer. The elimination or reduction‘of the
"excessive adjustive burdens"® 1s provided by the EF through this

freedom of movement.

The inabili_:y‘to adapt to new gituatione is a highly influential factor
on the attitudinal attributes (cognitive, evaluative and affective).

On the other hand, this. aspect of the exchange process definitely is a
T design controllable element that can be furnished through the

-envirommental fleribility. Our intention is not to conclude that

lLewin, Prinoiples of Topalogiodz Peychology, p. 159.
ZR. Sommer, Persomal Space, Englewood Cliffs, H.J.: Prentice-Hall, 1969.

3e.7. Hall, The Eidden D‘unarwwn, Garden City, N.Y.: Doubleday/Anchor,
1969, (1966).

I’A.L. Schorr, Bousing and Its Effects, in H.M. Proshansky, W.H. Ittelson,
and L.G. Rivlin (ed.s), Enwirommental Peychology, New York: Holt,
Rinehart, and Winston, 1970, pp. 319-333.
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enviromental £lexibility is the only factor in alleviating such a:

complex groblan, nor would we wish to asgert that man-built environment
is the sole determinant in people's attitudes and behavior. But at
least our observations and assessments of real life s.ir.uations
(especially of architect designed housings) incline us to believe that
much4mote consideration and attention must be given to this aspect in
the design process 1f we want the living enviromments to assist -the
inhabitants in their coping process with the envirommental loads that

create stress states. Promotion of this type of flexibility in the

housing process may aid the inhabitants in their coping pr:m:esa.1
Swmmary
-Envir al dimensions--structural elements, complexity of space,

and degree of flexibility-—must reflect and be in accordance with the

dialectical nature of life activity as opposed to a hanistic
materialistic outlook; the dialectical nature va ecological relations,
which are in a continuous change, must be incorporated into thé design
process in order to be a support system to man's existance, i.e. to
his physical, social and psychological activities which result from

his concrete relations to the enviroament; in terms of design, this

.

complex relationship between man &nd enviroment must be recognized and
implemented in the etructure--ordered arrangement of constituent
companents in three dimensional space-—of an environment; quantitative
and 'qualitative aspects, which include a temporal dimensiom of the
man-enviromuent relationship, are manifested in the exchange processes--

inlerac'tinn of the individual and the environment——and these processes

1c of emvir tal flexibility is delineated further, with

Dl

gpecial reference to squatter housing, in Appendix B.
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must be supported by the structural dimensions; as opposed to the

fons of istic materfalism, the design

reductia;xisl:ic a
process must take into account the cognitive, conative, and affective
aspects. of the mental processes which require changes within the
environment as needs and demands are modified with time,

-Stx;uctuml dimensions are not only perceived but also experienced;
since the role of the immediate enviromment (particularly of a housing
environment) in the gratification of a x}eed«ia both on physical and
mental levels, sctuc:ura]: dimensions, e.g. size; orientation, proximiry,
etc,, must be considered not merely as éla;:ents that make up the ‘

perceptusl world but also as intervening variables-and parameters in

one’s daily activity; r “of Le Corbusier's Pessac housing
project is used, he:e,‘to show the importance of structural dimensions
in a housing situation and also to emphasize the fact that conceptual-
izacion (meﬁ@level) of space is not the >i.'eau1t: of abgtract thinking
but of concrete relationsa.

-Complexity of space derives from an experiential phenomenon; the
individual's cognitive processes are involved in the interpretation of
a situation, therefore the concept of complexity is not an abstraction
of the designer but a condition of a dialectical process which emerges
from the interconnectedness of cognitive meaningful values and social
norms, and their relation to neec_!s.

-Degree of flexibility ia the level of controllability and changeability
that an enviromment offers to its users; flexibility is complementary
tq the individual's motivation for competence; flexibility of an

environment is that characteristic which provides the necessary means

'y

to resolve the contradictions that exist b ity and ’

between individual and collective, between variety and standardization,
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between intended ‘and attributed meanings, between interior and exteriot
spaces, between changing needs and physical settings that accomodate
these changes; 1:: 1s an intervening element of design that distinguishes
the completed house and the open-ended design.
~Within a general behavior model, the internal ecological process
congists of filtering and appraisal of the envirommental input which
is then either perceived as neutrdl or transformed into a load. This,
perception depends upon both the structure pf the eavironment and the
exchange process between man. and enviromment. ‘
~Emwiromental gtress 1s a state resulting From both the physiological
and psychological loads of the emviromment. ’
-Stress is rationally or ir:at;ionally ‘coped with and often a hierarchy
of needs is employed during thiz intervening process; failure in coping
leads to strain.

-An environmental stress-strain model is developed which is analogous to
the physical stress-strain relationship.

~The main thesis, that the eaviromnmental flexibility is a most
important factor affecting the coping process is presented.
_Envirommental flexibility is the variable facility to change the
utilization of given space or the quantity of available space.

Propositions
1. Bnvirommental strees is a state intervening between the constraints
of the enviroment and the resulting efforts to reduce these
- constraints.
2. 'l;ne intensity of environmental strass varies directly with the
external and the i;ltetnal ewirt;mlental loads associated with that
'

particular stress.
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3. Strain, the indicator of emvirommental loads and the stress staté,
manifests itself through annoyance, discontent, distraction, general
uneasiness as well as in more dramatic ways such’as ha‘rf,_)destruction,
" total or partial dysfunction, etc. )

4. The probability of maladaptive responses (leading to strain) due
to env:iromlental stregges varies directly with the intensity and
dufation of those stresses. ¢ >
'S. The intensity of emvirommental strain varies inversely with the
envivonmental flexibility.

6. Greater emvirommental flexibility increases the resources of the

individual to cope with the emvirommental load in that situation.



184

e

Chapter Five
IMPLICATIORS ON THE HOUSING-DESIGN PROCESS

The failure of mechanistic mtéxialim, as already discussed, has been
a failure to recognize the true character of' basic actuality in human

beings. The basic actuality—-human imvolvement in the life process--is
\

W

active, not passive in ter as a by the ad tes of .
mechanistic materialism and their followers involved in the design
process. The dialectical nature of life activity builds upon a
epnsciousness which is nothing other-than material human activity or
praris as defined in Hegelian-Marxian concepts. Praxis, originally a
Greek term meanitik action and doing, is used to denote the performance
of activities or th_e exercising of an art. However, it is distinguished
from the mere production of an artifact in the sense that the performance
of a particular activity must be done properly and well, in accordance
with the needs so that those needs are gratified. Here, the use of

"'px’a.ris is not meant in its more restricted sense, to be ethical or
political in character (only applicable to the sphere of the polis), but,
in 1ts broader meaning including the daily activities in the satisfaction
of basic human needg; it is applicable, also, to the sphere of household
¥or an elaborate discussion of prazis, in particular the Hegelian-
Marxian concept of praxis, see: R.J. Bernstein, Praxis and Action,
Philadelphia: University of Pennsylvania Press, 1971, (esp. pp. 11-83);

also, S. Avineri; The Social and Politieal Thought of Karl Marz,
Cambridge, England: Cambridge University Press, 1968, (esp. pp. 124-149).
'
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(oikia) and family. Furthermore, the distinction between the social
and the political realms seems to be an abstraction contrary to the
actual life activity, especially in the moderu"vﬁirsld, sinée’ one is a
function of the other. "In modern world," as Arendt writes, "the
two realms indeed constantly flow into each other like waves in the
neve‘r‘res:ing stream of the life process itself."l This 1ife process,
material human activity, is not merely “practice" (in its common usage),
which;’assmes a narrowly df.fined character denoting a mechanistic
behavior and action 1eadi:n3 to something external to and -indifferent
'
to the nature of the person practicing; rather, it is an action that
determines the very nature of a man; furthermore, it is self-activity
wherein the products _and a'l;:ifacts'produ'ced become concrete and integral
parts of this activity (i.e. objectification).
Any design process that does not take into account this eséential
3 pidie-undni
.. productive dimension of human activity--praris-~is apt to repeat the
mist’a;ﬁes of the design processes which eventually lead to stress states.
Therefore, the alternmative to the exi.ating design methods, intuitive or
rational, must include the full comprehension of prawis in order to
understand and recognize the full range of man's cognitive activities
.
which are developing comstantly through his interaction with the

surrounding enviromment.

Human cognition and consciousnesg are not the outcome of an act of
individual 'win or arbitrary convention., Rather, they are related to
the evolution of man's daily needs as manifested in his social life.

Man's practical relation to the structural elements ( artifacte and

¥
4, Arendt, The Rman Condition, Chicago: University of Chicago Press,
1958, p. 33.

>
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other o';:jects in-our daily living) and the total environment he cbnf;am:s
are the underlying factors for understanding man's cognitive perspective
of his surrounding. The enviromment which man’é;;;\nters, desires to
expleore, tries to control, and uses to fulfill certain ‘satisfactions.
does not e.xist: independently of his relation to it. It is true that
_human consciousness and the ptaé/t/icul mind do not produce existence,

but produce an existence of man Tas a gocial being. Also, it is true"
that man finds the enviromment already constructed and differentiated.

However, his perception of this enviromment does not occur "...according

to some alleged natural classification but according to a classification

imposed by a practical need for orientation. in one's environment."!

The very roots of basic actuality avpear to be missing in the notions
and assumptions upon which most of the present design methods are built.
In most of the recent design processes the idea of envirommental
adequacy has been abused and vulparized in such a manner that it falls
short of fulfilling some of man's needs. It also does not -provide ways
and means for the coping processes. The unavoidable consequences are
alienation and stress. The understanding of the basic actuality and
Jits translation into design language is far from sufficient to create an
environment in which

«..man appropriates to himself his manifold essence in

an all-sided vay, thus as a whole man. Everyone of his

human relations to the world--geeing, hearing, smelling,

tasting, feeling, thinking, perceiving, sensing, wishing,

acting, ‘loving--in short all the organs of his

individuality, which are irmediately comzunal in form, are
in appropriations of the object in their objective~relation

L. Kolakowski, Toward a Marzist Humanism, trans. J.Z. Peel, New York:
Grove Preas, 1968, p. 46.
1
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or their relation to it. This appropriation of human
actuality and its relation to the object is the
confirmation of human actuality.

-

- .
alienation phenouenon,

If it is true that enviromment influences mar;'a
then the abal:raci: possibility of a non-alienated ;:an-envitoment
relationship only becomes a real possibility through the “confirmation
of human actuality", i.e. envirommental means provided for praxis.
. ~
Neither the physical being nor the cognitive being of "yhole man" can
achieve this actuality without the “eontinuing dialogue between human
needs and their objects."2 This dialogue; called prawis is the result
of an effective interaction between man and his external emviromment

which thereby becomes adequaté for man. Therefore, envirommental

A %

q a y tool in the "confirmation of human

actuality." Emwirormental adequacy is that character of an enviromment
in which Hupan needs are emphasized in the design elemeats an;l thus the
objectification of design is achieved in a humanized nature. The
humanized nature of the envirom:znt can only be established.by means

of providing the y envil tal ad y which will enrich the

q

tools for praxis.

Emittedly, the primary dimension of alienation for Marx is socio-
political; the pasychological dimension is only secondary and derivative.3
Nevertheless, the external environment is subjectively and objectively

influential upon the functioning of the ego and this aspect cannot be

1, Marx, Writings of the Young Marz on Philogophy and Society, trans.
and ¢d.s L.D. Baston and K.H. Guddat, Garden City, N.Y.: Doubleday/
Anchor, 1967, p. 307.
2golakowski, Toward a Marxigt Bumaniem, p. 66.

s :

3Bernstein, Praris and Aetion, pp. 48-49.
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neglec!:e_d 1f the whole man is considered. While ego development takes
place as a process- of .increasing differentiation between the ego and
envimﬁﬁ'é'{%:, an activity or an environmental dimension--structural
elements, the complexity of an enviromment, and flexibility--gain
importance in their own right as they go through a change of fumction
ove.r the years.l The change of function, which occurs as a result of
the development process and the experience of the coping mechanigns,
plays an important role in the pgtception of the surrounding environment.
The change of function is constantly influenceﬁ by the need system and
the environmental conditions relevant to that particular need. An ‘
individual's attitude towards his environment is at least partially
shaped with a basic emo:i;:mal ori’entatioq-.—remedneaa—in the

envir . Related is a ph that totally depends on the

type of interaction that prevails between man and his enviromment.
For instance, the intimate relatedness that existed for the primitive
man hardly exists for the present-day man who rarely experieaces a
richly meﬂningful‘ interaction with the external environment. This
unhealthy psychological alienation from the external environment

definitely is a derivative of social, political, and economic

dimensions of the eatr ph but its importance in man's

P ption, interp ion and coping process is critical enough not

to be neglected or bypassed in the design process. Searles lists
some psychological benefits which derive from a mature relatedness
with man's enviromment: the sasuagement of various painful and

anxiety-laden states of .feeling; the fostering of self-realization; the

ia.F, Sentles,' The Konhuman Envirorment: In Normal Development and the
Schizophreriia, New York: International Universities Press, 1960,
pp. 72-73. .
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deepening of one's feeling of reality; and the fostering of -one's

appreciation, and acceptance of one's fellowmen. 1

Only an understanding of the true nature of the rgla:ionsﬁip between
man's psychological and social needs and structural space can provide
us with a designed enviromment that is conducive to mental health or
simply to man's well-beiug.. One of the ways in which a person perceives

. .
the organization of.a housing enviromment is through the psychological

functional relationship of inner and’outer This is pr d

through the individual's cognitive facilities which depend upon factors
'

within the personality syé:em-—pasc experiences, immediate needs, preseat
psychological éondition. etc. :rherefpre, only a deaiﬁn goal that takes
into consideration all aspects of the 1n(iividual's existence can achieve
the requirements of an enviromment that will "...guide the inevitable
interaction of structured space and man-in meaningful and bemeficial
patterns," and "permit an interaction which will contribute to meantal

health rather thap to tension and, frustration."?

Having stated this as the goal of a design process, let us elaborate on
the effectual relationship of man's consciousness and design conscious-
¢ ness. Man's consciousness, as already mentiomed, can oanly be acquired
through a praris in which an has control over his environment. This
is not only necessary to overcome or to reduce the stress states, which
may be the direct result of an unsuccesaful coping process, but also

necessary to surmount the slienation phenomenon, particularly those

“Ysearles, The Nomhman Brwiromment, p. 120,

%c.3. Moller, Architectural Evviromment and Ouwr Mental Bealth, New York:
Horizon Press, 1968, p. 143.
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dimensions of alienation resulting from the envirommental conflicts.

The concept of alienation has aided us in seeing the dialectical

ion b the consci and envir -al reality from
an ecological perapect;ive. Just like the objecr.ificz'ation of the
design process depends upon praxis, alienaticn also heavily draws upon
praxis. Althougl; aliepation 1s a form of objectificationl --historical
‘and social setting or envirom:zental. conditions are such that man's

products gain a mastery over him and deh ize him--the hasis, as

Marx stated, "...1s placed not on the state of objectification but on
. 1}

the state of alienation, and abandon , on the fact that

the enormous objectified power which social-labour has opposed to itself
as one of its elements belongs not to the worker but to the conditions of
production that are personified in capica}.."z Then, the critical igsue
in design objectives is not to promote cnelisolated aspect of design to

bring certain "reforms" to the misconceived design goals in order to

achileve objectification as is done pr tly, but to e the widest

possible range to support the praxia.

What man does in his daily activity within a setting, be it labor
conditions or an environmental situation, is his consciousness and self.
Bernstein echoing this Eegelian-ﬁarxinn clain writes:

ly the very or ch ter of a man is
deternined by what he does or his praxts, and his
products are concrete embodiments of this activity. In
an aliepated society man is not only alienated from

lgor a more detailed explanation of the distinction between alienation
and objectification see: Bernstein, Praris and Action, pp. 42-50;
and Avineri, The Social and Politieal Thought..., pp. 96-105,

2g. Marx, The Grundrisss, trans. and ed. D. MclLellan, Rew York:
Harper and Row Publishers, 1971, $. 150.
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the products he shapes, but the very activity by which

he produces these objects is itself alienated, Man is

alienated from his fellow men as well as from himself.

More perspicuously, all alienation can be understood as

a form of gself-alienation. Alienation does not result

from the fact that man objectifies himself, produces

objects-—-this is man's distinctive character.- Aliemation

results when he produces in such a way (conditioned by

political economy in which he finds himself) that his

products are at once an expression of his labor-power

and at the same c%me are not a true expression of his

,potentialities... N
The critical issue, here, is the utilization of man’s potentialities
and his faculties as required by the active nature of basic actuality.
While on one hand this type of praris is bound to reduce his alienation
from the environment through direct partiecipation and involvement, on
the other hand the utilization of an 1;:div1dﬁal‘s potentialities and
fagulties is definitely bound to-increase the capacity of his coping
nmechanisms. A situation that leads to such a Rra:-is, where the
inﬂividual can decide on alternatives, where he. has a choice to make,
where, in actuality, he himself can control or manipulate his environ-
ment, is also a much more effective way for the individual to respond
to his needs. "This means," Goodman writes, "creating design situations
where people no longer feel.compelled to emulate the aesthetic values
of "the latest architectural tastemakers, but are free to explore their
own envirommental needs."? The primary question concerning this issue
is not the -extent to which actual involvement conforms to reality, i.e.

what the designers conceive as real needs and real responses to these

needs, but the extent to which such an environment elicits behavior

lBerhstein, Praxis and Action, p. 44.

g, Goodman, After the Planners, New York: Simon & Schuster, 1971,
p. 199. '
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appropriate to the material needs and sfituationg of people themselvest

There is definitgly a contradiction between the dynmamics of social,
psychological, and physical demands made upori people anq the st:itic
nature of the built housing environments they inhabit. While the
constantly varying requirements of the need system necessitate change
and complexity in the physical en‘virament, the static nature of most
"de'signed" housing enviornments offers rigidity and simplicity. This"
contradiction arises Etoﬁ the simple but aigniéicant difference between
the process--1life activity--and the product--the house, as it is perceived
by most designers. Procese is a continuous operation marked by advance-
ment and gradual changes that.lead toward growth or development,
vwhereas product 1s a finished, static entity aésuming a rigidity that

does not allow any flexibility over a period of time.l

How can this 13pic contradiction be resolved? The answer to this question
must be sought within human actuality. Therein lies an swareness, or
consciousness that is in fact the praris, the human activity. This

phencnenon 18 a gradual process of intensification of consciocusness

15.F.C. Turner gives an eloguent argument on the difference between
product and procese in his Housing as a Verb, in J.F.C. Turner and

R. Fichter (ed.s), Freedom to Build: Dweller Control of the Housing
Procesg, New York: The Macmillan Co., 1972, pp. 148-175. Emphasizing
the importance of individual autonomy in the housing process, he writes:
"On the pne hand, we will have, as we cormonly do have, supralocal
agencies which plan for and provide for people's housing needs with the
result ‘that the people so plamned for and provided for turn into
consumers or passive beneficiaries. On the othaer hand, if housing is
treated as a verbal entity [i.e. as a ptocenafl s as a weans to human ends,
as an activity rather than as a panufactured and packaged product,
decision-making power must, of necessity, remain in the hande of the
users themselves. I will go beyond that to suggest that the ideal we
should strive for is a model which conceives housing an an activity

in which the users--as a matter of economic, social, and psychological
coumon senge~~are the principal actors." pp. 153-154.
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which presupposes movement and action taken in response to needs.’
Enviromment, particularly the housing enviromment where man is supposed
to have shelter, rest, leisure, solitude, and comfort must not only be
in congruence with man's praris but must also provide a supportive
system for his acc?ou and movements. Therefore, any design process
‘that p'tovides for the exigencies of actual life activity must have its
own consciousness. This design ‘consciousness must be understood within
the context of the forms of physical, social and psychological prazis.

Only such a design consci can date the realization of

. 1
human actuality which generates from the material needs as opposed to

ideal and quixotic models. Within the scope of these material needs a
degign process can become unified with the actual life process. Only
then can the contradiction, between the process of human activity and
the house as a product, be resolved. Maldonado explains this
relationship between the actual life process and design as a dialectical
contraposition:

The alternative to the abstract utopia of ideal models
cannot be poasibilistic capitulation; rather, it must
consist in the overcoming of that false alternative by
means of a "generasl theory of design praxis." Such an
organic complex of criteria directed toward innovative
action should help us to generate a fruitful relation-
ship between "critical consciousness” and "design
consciousness” within the specific context of Tecent
capitalist society. Or, to put it in another way: it
will help generate a fruitful relationship between, on
the one hand, the exigencies of the "critical conscious-
ness,” which cannot stop being critical without ceasing
to be consclousness; and, on the other hand, the
exigencies of "design consci ," which
abdicate its will to perfornm without ceasing to be design:
between the positive negativeness of criticigm and the
~negative pogitiveness of design.

-

1r, Maldonado, Deaign, Mature, and Revolution: Touard a Critical
Ecology, trans. M. Domandi, New York: Harper and Row Publishers, 1972,
‘pp. 67-68.
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Tﬁe preceding chapters underscore the importance of cognitive factors
in coping with the effects of stress situations. IThe uncontrollability
of envirommental loads appears to be a major. fastor in the unsuccessful

coping procegses. It is not important in the gense of ‘pathological

, Y , insecurity, irritability, discomfort

and uneasiness, as results of ineffective coping, are not negligible.

Fufthermore, these strains are diametrically PP d to the purp .of
a housing envirnment. It would appear, then; that the attitudinal
attributes--evaluative, :og.nitive, and affective--which depend heavily
upon environmental situations are related to behavior and action syscm;
in a negative way in the presence of strain. Even more importanmt than
their negative éffect on behavior is their long term influence on an
individual's motivation and well-being in gemeral. This, eventually,

becomes a problem of adaptation.

Here, it might be useful to consider the problem as a conflict between
the cognitive activify of the individual -and the reification of the
design process. Strain is a function of the load intemsity. Yet it is

also dependent upon envi 1 flexibility. Comtextual variables,

__s::ch as uncontrollability ‘and unpredictability are the main factors

that influence the cognitive activity. They too are functions of
environmental flexibility. While the cognitive activity and reification
of the design process (through envirommental flexibility) are the

results of one and the same dialectical process, they can also be

opposing elements. of this p one becomes conscious of

environment and becomes an active part of material reality.

.

What deaign elements positively support man's cognitive faculties in
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his coping process? As mentioned earlier, “effectance” (the desire’
to have a direct effect on the enviromment) is an irnportnn: part of
motivation. The competence concept that emerges from this motivational
factor is part of the coping mechanism. Structural elements and the
flexibility of the particular environment are the envirommental elements
rt.hat -fom a support system to cogoitive faculties. Structural elements--
window openings, furniture, shitters, etc.--are of relacivel'y a static
character. Flexibility gives a dynamic gharac:er to tﬁe environmental
elements. Therefore, :he.flexibuity provided i‘n the design process is
the predominant characteristic of an enviromment that is effectual in\
the dialectical relation of an individual's cognitive activity and
reification of the design p;:ocess. ' Through flexibility one's capacity
to cope can transcend beyond the limits of personality structure, the

major construct of the coping mechanism.

Proposal
The present level of technology is physically equipped to produce
housing components that will provide the required flexibility and the
desired individual autonomy in the housing process. Numerous examples
- around the world give clear evidence of the facy’ﬁm\c industry is
capable of producing housing or‘housing components even at very
sophisticated levels. A p&manent atructural skeleton equipped with
stationary wet-core areas (kitchen and bathroom) can very well, for
example, be enclosed by an industrially produced skin syscm.l The

design can provide sufficient room for the enveloping skin to be

17N gimilar schemg has been proposed by N.J. Habraken. See hia, The
Supporte and the People: The End of Housing Project, Amsterdam:
Scheltemp & Holkema, 1961.
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expanded, shrunk, and changed.l Through conscious design and technology”
" such a praxig can be provided to the individual. Through such a housing

environment an individual can reduce envirommental stresses by means

of the flexibility provided for him and increase his. autoncﬁy and

freedom ofA action in his housing environment.

Terner_ in his article "Technology and Autonomy," views industrialization

as a composite process with four differeat aspects: 1. systénaci‘utian v
and standardization of products; 2. specialization of labor; 3.
concentration of producticn and marketing; and 4. mechanization of

ptoduction.z His recommendation stresses the first two aspects and

s the aband of the last two, which involve heavy investment

1a housing project within the lines described above is underway in
Montereau-Surville in Franmce. This experimental building that requires
the participation of occupants in shaping their housing enviromuent is
based on the agsumption that different families éxhibit different
degrees of adaptatfons. This real life experiment, set up by the
Anthropology Department of the University of Paris, involves families
from high income brackets, professionals and civil sérvants. . The
participation of the family is. encouraged by means of podular movable
wall panels with which a family can eet its outer boundaries and arrange
the internmal layout according to its needs. Some families have adapted
certain prototypes suggested by the designers and some have defined thedir
own boundaries and internal layouts. There have even been cases where
some families changed the ar nts often to experiment with different
pogsibilities. Since the experiment has started recently (1970), no
publicacions concerning this novel envirommental experience (novel, at
least for the pecple in the upper income bracket, since this type of
enviromment is very well known to the squatters of the developing
countries) are availlable yet. FPersonal correspondence with Dr. A.
Coblentz, Director of the Center for Study and Regearch of Applied
Anthropology, University of Paris.

21.,D, Terner, Technology and Autoncmy, in J.F.C. Turner and R. Fichter
(ed.s), FPreedom to Build: Dweller Control of the Housing Process, New
York: The MacMillam Co., 1972, pp. 199-237, (esp. pp. 216-222); for a
more elaborate analysis of inddstrialization fn the housing process see,
also: I.D. Terner and J.P.C. Turner, Industrialized Housing: The
Opportunity and the Problem in Developing Areas, The Ideas and Methods
Exchange (IME) Series, n.66, Dept. Hsg. and Urban Dev., Office of
-International’ Affairs, Waghington, D.C.; Gov. Printing Office, July
1971.
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and high-risk strategies. Although the reasons for concern over this
"partially industrialized manufacturing process" seem to be valid for
economies, where investments and profits are the only measuring sticks,
they are questionable from the viéwi)oint of flexibility that has been
described 4in this study. A flexibility that is proposed to resolve the
conflict between product and process requires not only systems design .

and labor specialization but also pr;duction ration and hani-

zation. The construction process of squatter settlements, which are
relatively flexible but which are deficient in certain requirements,
such as sanitation, physical design, etc., are already built on the

concept of "partially industrialized manufacturing process."

It would appear, then, that the problem does not ];ie as much in the
investment-profit concerns and the'level of technology as it does in
the correct utilization of present technology aud. in the correct-
handling of production distribution. A design consciousness and an
appreciation for the value of prarig could very effectively make use
of the "encrmous productive capacity of industrialized products which
would expand people's creative range for manipulating their
ewi{anment."l This is mot to say, however, that a blind faith in

advanced technology is the answer.2 It should not be overlooked that

lgoodman, After the Planners, p. 209.

Z4ost students of housing seem to view the problem from a very narrow
perspective, mainly that of a technological point of view. Futhermore,
supremacy of a technologically advanced country, for these people,

appears to be & solution in itself. Talking about the possibilities

and benefits of the utilization of mobile industrialized housing in the
urbanizing areas of developing countries, M.J. Drury writes: "It is
evident that much can’be learned from the American experieuce with

mobile industrialized units that has implication for ugeful implementation
in developing*countries.... Provision of movable housing would provide
better control of "marginal areas" or squatter settlements in these
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some of the most rigid and dismal housing enviromments are the fruits’
" of that very advanced technology. Again, however, the problem is not
in technologyuitself but in preference, vi.mgety and experience shared
by the architects, contractors, builders and investors over the last

half cengury R
-~

The flexibility to expand, to shrink and to change 1is needed for the
reason that a family's needs are not very predictable over a long
period of time. This is even more true in the social ‘and psychological
domains where environmental needs are almost impossible to define
exactly due to the great complexity involved in the whole life process.
It is true that certain frojectidns ‘can be made over the size of a
nuclear fam:l.ly.2 But even for this type of change, flexibility to
expand or shrink becomes a necessigy within its own right to provide
the required spatial organization. This argunent’ is presented with
regard to the dynamic nature of human activity--praris~-where the

need system becomes more difficult to defime in exact terms as .the

needs climb up in ‘their hierarchical order. Also, it is a fact that

new c¢irfes... When there is a linited housing supply and limited
resoyrces and when reuse of urban regidential land seems inevitable, as
is the situation in the urbanizing areas of developing countries, as it
_appears that a mobile industrialized housing unit is a sound golution.”

" Mobile Homes: The Unrecognised Revolution in American Housing, New\
York: Praeger Publishers, 1972, p. 158; Por more on the subject where
technology is thought to be the solution for housing problems in
developing countries, sce, also; S.C.A. Paraskevopoulos et al.,
Structural Potential of Foam Plastice for Bousing in Underdeveloped
Areas, Ann Arbor,; Mich.: Architectural Res. Lab., University of
Michigan, 1966, (esp. Sectioan 8).

1§.J. Habraken, The Act of Dwelling, Architects' Jowrn., v.147, 1968,
pp. 1187-1192. .

2§.N. Foote, et al., Housing Choices and Housing Constraints, New York:
McGraw-Hill Book Co., 1960, pp. 98-99.
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even within the physical requirements of spatial organization a chm'lgcA
occurs over time. Following this, we propose that the design require-
ments in housing be divided into two sub-categories: constants -and

variables.

Under constant requirements we can subsume those domains which include
setsltha: do not change or show very minute variations over time and
from location to location. The forces of external emnvironment ‘such.asx
climatic factors (earth-sun gecmetry, wind, rain, ete.), structural
requirements, topographic conditions, for example, belong to this
sub~category., Under variable requirements we can subsume all the
domains of a hehaviorai set-—-gocial and psychological. The domain of
any function is an arbitrary set of elements. %ile primary needs——
physical and biological--fall in:-o the category of constants, secondary
needs—~psychological and sociocuitural——belong to the category ;:f
variables, It is understood by now that all these domains that include
the various sets, inl:e-r'act, and that they are not significantly connected
to each other except with reference to the whole (the systems property

of the dialectical process of 1life activity).

ThE*interaction of physical and biological requirements—-primary needs—-
results in a demand for shelter. Here, the physical requirements are
more critical as far as the control of hierarchies go. Biological needs
require Ehe necegsary utilities that satisfy the needs for both nurture
and eliminationv of wastes, which are sets of the biological domain in
general.definitive terms. The consideration of only the constant
constraints is an extremely mechaniatic materialist approach. Therefore,

along with the constants, variable requirements must be included in a
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more comprehensive approach. The inclusions of varisbles require
certain quantitative but mostly qualitative attr¥ibutes of all the

spaces that have been provided for the constants.

As indicated in the previocus arguments, not all the requirements are
consistent and uniform either in one's life spanm, or in a longer time
sp'an.. Due to the changes in men's development, requirements carry

x

different hierarchies of absol R to 8 usuﬁlly

P

have a longer life span and tﬂey_can function with ;xnifomity without
much less in effectiveness. Whereas, responses to variables cannot
functiot; v;ch the same quantitative and qualitative effectiveness they
have started with. Therefore, the. actual fomt'ion of the dwelling unit
that belongs to the two main sub-categories must be separated. The
skeleton and the wet-core belong to the constants and the detachable
skin units, which define the boundaries (external and internal
boundaries), belong to the variables. This separation provides the
adaptive type of design in.which the dypamic interaction of systems
and organizations is allowed adjustment to short term fluctuations, as
well as to long term or major changes in external and internal

movements.

~
The variables being highly indeterninable and uncertain (at least they
are not yet efficiently measurable quantities), the spatial organization
required or-'desired by man should be deternined by man's own preference.

. The masses ghould not be forced to live in the personalized product of the .
architect. A house should be personal not to the designer but to the
inhabitant. The latter should be able to imprint his own individuality.

The dynamic aspects and continuous changes of prazis should reflect their
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characteristics on man's immediate surroundings, particularly on the *
housing enviromment. For this reason the enviromment of the occupant
should be changeable. A freedom of association should be provided

through such a flexibility.

A flexibility in terms of growth and shrinkage is one aspect of the

.problem. A flexibility, where the components themselves and their
. A

interrelations can be changeable, is the other aspect. The latter

requirement emerges from the “action plexes” of a h hold activity.

Norberg-Schulz explains this phenomenon as follows: "The form...is often
determined by the fact that most functions consist in a series of
actions which are conmected with. diif'erent places (locations). The
functional frame has to adapt itself to such a.étion—canplezes."l The
variables that affect the behavior. of the family members change
contimiously within the process of the family's growth and shrinkage.
The "action-complexes" require new apatial organization due to the
changing demands of life activity. Due to the uncertainty and variety
of the variables (plus the fact that each man carries his own
idiosyncracies), the detachable units cannot form predetermined volumes.
They have to be skin~boundaries with which man can set up spatial

~.

organization depending upon hig spatial requirements and preference.

A
The skeleton, the attual structure, can be built to provide an open

space to give flexibility to the user in order to determine his own
desired space. The floors, even in multi-story buildings, can serve
the function of lots--floor-lote~~where an individual can claim part

Ic, Norberg-Schulz, Intentions in Avchiteoture, Cambridge, Maes.:
MIT Press,,1965, p. 115.
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of it as his own, and form his own space~volume with the various

andardized .d hable skin-boundaries. When a change becomes

necessary (a l:}lxmge in the family size, an undesirable attitude towards

the previous space organization, a better and more.efficient way to

develop .and prod skin-t daries, etc.), it can be provided by the
detachable units. While skeletons and wet-cores respond to the
constants, the skin-boundaries res;wnd to the varigbles. Due to a A
longer life-span, without the loss of efficie;xcy, sl;eletons need not
be changed as often as the gkin-boundaries. On the other hand, skin-
boundaries, due not only to the requirements of the varisbles but to

technological advances as well, may need to be replaced and changed.

Through this housing process, the dynamic nature of human activity is
recognized in the architectural services, hence man is focused as the
goal and the objective to be served. Han's alienation from his immediate

surroundings-—housing enviromment——is at least reduced since he is

contributing to and deéemining his own emvi , b d.of

else doing this for him. Man is left to satisfy his own idiosyncracies
rather than having to feel and experience those of gomeone else who
degided for him. At this péi.nl:, the task left for the designer is to
search for the best fitting dimensions for the skeleton, to provide
alternatives in detachable units and to lay out the complex of

buildings.

It would appear, then, that the professional’s task is to deal with the
resporses to constants and leave the responses to variables to the users.
At this point the streass-strain model presented in the previous chauter

can be a todl for the designer. From the viewpoint of ecological
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relations (natural, social, cultural, and psychological parameters) a
stress-strain analysis involving all the fact;.ors (constants and variables)
of the housinf; process can bring to light those factors which tle
designer can deal with effectively without imposing any :zv priori
spatial-organization and the aspeéts of the housing design process
should be left for the user to determine. Although it is unavoidable
for the degigner not to deal with éhe variables at all (the skeier.nns Ay
themselves and the complexes of buildings, due to dgsign features,
definitely influence the vari.ablea), the scheme of skin-boundaries and
the passive control elements of design, i.e. the elements of
enviromental flexibility, villr offer the user more potential to cope

with the stress situations that may arise due to environmental forces.

Following this argument, there an.erges a hierarchy of design
considerations with which the designer must be involved. Fitsll., due to
his professional skills all those aspects related to matural
emirommental forces are determined by the designer. These include
those physical aspects of design such as, orientation, size, structural
considerations, determination of materials and so forth. Secondly,
the other erirommental considerations with regard to sensory activities--
thermal, olfactory and atmospheric, somic and luminous--must be dealt
with not only with respect to their physiological importance but also
because .of their general psychological significance. Thirdly, socio-
‘eultural aspects, in a most comprehensive way, must be taken into
consideration. While the firgt two d_eaigu considerations emphasize a
concentration upon the individual dwelling, the thixd one is focusing
more upon th‘e design and layout of the buildings. Of course, this is

not to say that the general layout of buildings does not have anything

s
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to do with the consideration of natural envirommental forces and other '
envirommental considerations nor does it say that the design determinants
emerging from natural and other envirommental forces do uot influence
the socio-cultural forces. Other influencing factors guch as ecouomy
and level of technology are not amitted on purpose but thought to be

intrinsic with the socio-cultural aspects.
. ¢

Briefly, what is being proposed is the separation of the actual physic‘al
structure of the building fram the aocio-psycho]:ugical space reguirements.
This is done not because they are not interrelated but because the '
synthesis of the two can be achieved at a more effective level in the
actual process. Decisglona that wili dgtermipe the structure and the
wet-core are more valid over a longer period due to their very small

loss in efficiency. The uncertainties in the decision-making process,
for the personal apag:ial organizations, place the designer in é difficult
situation, one in which he impoges his own criteris upon the people

for whom he is designing. Th‘i\s-,\_ye very strongly believe, ahould be

left to the inhabitant. Instead of trying to ch;:é~ from many
alternative behavioral patterns’of different individuals (since all
calnnot be utilized by one decision maker), this choice or preference
given to the individuals can initiate their behavior which will reduce
the deviations between real life situations and the desirable states.

In other words, an increasse of choice will enhance the coping

mechanism and as a result reduce stress states arising from
envirormental forcea. It is a problem of the self-regulating process.
The co;xflicts that may arise ;an be brought to a synthesis, i.e. the
disturbance nena:iné the contimuation of the desirable state (load

3
causing a stress state) will be neutralized. The adjustment process



should be an inclusion of the self-regulating criterion.

-~
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APPENDIX A

PEYSICAL STRESS MoDEL!

External forces acting on the surface of a body cause internal stresses
in that body. External forces are mainly of two kinds: atatic (e.g.,
the dead load of a body due to' gravitational forces) and dymamic (e.g.,

wind load). The internal st which are gen ed by forces are

also dependent upon the area of the body to which the force is applied.
Hence, the stress onm a surface is defined as the ratio of the vector
force (F) to the surface area (A) that it ig acting upon. Then the
stress is a function of the force (F) acting on a surface area )

(A): o= -}, where o is the average stress on A. Both the vector F and o
have magnitude and a direction which can be resolved into components:

the normal force or nnml stress components.(i.e. perpendicular to the
%

surface) and the ial force or 12l stress p (L.e.

parallel to the surface). While the normal components of stress refer
to.basically two types of stresses——compreasional and tensional—-the

fal stress P is known as the ghear stress. In addition

to these three basic stresses, there is algo a toreional stress.

lPor a more elsborate explanation of stress-atrain relationship in
physical materinls one may consult some excellent books written by
gpecialists on the subject. See, for example: G.W. Housner and

T. Vreeland, Jr., The Analyais of Stress and Deformation, New York: The
Macmillan Co., 1966, (esp. pp. 1-73); R.C. Juvinall, Stress, Strain, and
Strength, Rew York: McGraw-Hill Book Co., 1967, (esp. pp. 17-95, 167~
192); P.L. Singer, Strength of Matarials, Wew York: Harper & Brothers,
1951, (esp. pp. 1-38); S. Timoshenko, Strength of Materials, 3rd ed.;
Princeton, R.J.: Van Nostrand Co., 1957, (esp. pp. 1-69).
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Compreaaiona; and tensional stresses tend to deform the body mainly in

the axial dimension. Shear etresses tend to cause displacement in a
direction orthogonal to gome axfal dimension while torsional stresses

tend towards angular displacement along an axial dimension.

The deformation or displ of the sub in a body, as a result

of the stress generated by the external force, is called sirain.
Regardleén of the magnitude of the stt;as, there is always a
corresponding strain no mtter'hwiinfinit:eninnl) it may be. In other
words, theoretically, the force (or load) and the resulting stress cause
a corresponding deformation or displacement in that body. Unit strain
is the raci‘o of the deformation or displacement in linear dimension to
the original dimension: ¢ =Ad, where ¢ 15/Che aétai.’n (amount of
deformation the body undergoeg due to the action of F), Ad is the change

in the linear dimension, d 1s the original dimension of the portion of the

body under consideration.

There are fundamentally two types of strains: ;gpatary and permanent.

Tenporary deformation, that is deformations. that ;hly last during the

time when the load is being applied, take place within the range of an

initig] stage known as the elnaﬁc range of the material. When a body

is loaded, otresses and deformations will be produced. Uporn the

removal of the load, if the body reswmes its original form, the body 1s

said to be slastic or the stress-strain relationship is said to be in the
_ elastic range. Within this range, stress and strain are in a linear

relactonsh-ip. In other words, the strain {deformation of an elastic

body) is proportional to’ stress, with!.n the elastic range. This is the

theory of elasticity or better known as Hooke's Law. The proportionality
s
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_/ﬁriginal form, the body 1s said to be plastic or the stress-strain
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constant, E, is the Modulus of Elasticity, (or Young's Modulus of

Elasticity).

The second type of deformation—-the p defo 1on-- rs
beyond the elastic range of the material. After the body is loaded,

stresges and accompanying strains will be produced, as mentioned

‘alrea.dy. Upon the removal of the lo‘ad, 1f the body does not resume its

relationship is said to be in the plastic range. ~Iu the plastic range,
the linear relationship of streas-strain, which is true for the elastic
rrange,ris not true anymore. That 1s, once the stress exceeds the
elastic limit of the méetial, the body goes into the initial stage of
the permanent deformation in which, upon the removal of the load, the
body cannot completely resume its 6t1gina1 form. This point is known as

the yield stress.

Up to the yield stresa, :‘.he behavior of most materials is more or less
similar. The only big variation between thi‘b%haviot of the materials
within the elastic range is due to the different modulus of elasticities
that each material has. Thus the slope of the stress-strain curve is

depéndent upon the material characteristics. This constant proportion-

ality, which was already mentioned in Hooke's Law, is differeat for each

material. For example, the modulus of elasticity of steel is greater
than that of comerete which is greater than that of wood. Materisl-a,
shown in Figure A-l. has greater Modulus of Elasticity (E) than materials

b and c..

Figure A-1 represents a genarslized atress-strain curve rather than an

1
idealized one. Ranges shown in the figure are: OF - elastic range,
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EE' - elastic 1limit, and E'P - plastic range., Although the stress-
strain relatiomship in the elsstic range is ass@d to be linear, in
actuality this is not true. But the actual stress-strain curve is so
close to & linear relationship that it is generally accepged ﬁa a

direct proportionality. On the other hand, in the plastic range (E-P)
there is a nonlinear functional relationship between stress and strain.
If the stress mee&a point E, the body‘ will have a permanent aefotﬁtion
even after the removal of the load. This behavior will contimue all

the way to point P - the ul:imc;atrength of the material. The
ultimate strength of the s@aﬁme is the point at which the substance
experiences its maximum possible stress. Past this point the material
will show a decrease in stress while ﬂ;e strain is still increasing.
This phenomenon is known as necking. .This final stage lasts until the
point F--failure--where the material will fracture or rupture indicating

the final failure.

stress )

0 strain (o)

Figure A-1 R
STRESS -~ STRAIN CURVE



210

If the load is ¢ a bef the hes point P (anywhere
between E and P) the body is said to have a permanent deformation. For
example, if the 1oadlvis removed at point X and the stress has diminisixec_l
to zero, the permanent deformation in the material will be of magnitude
00'. Upon reloading the mcerial,. the new level of energy- sugtained
within the body ‘(behavior of the substance once again becomes almost
linearly elastic) will follow a path of 0'Y. This behavior suggests

dissipation of energy. The loop X0'Y is called a hysteresis loop.

Failure occurs in the different materials in different ways. This is
mainly due to the properties of the materials and the loading conditions.
For example, brittle materials such as chalk, glass, or concrete
experience failures mainly in tension without ;xhibiting any ductility.
That is, brittle materials fall without undergoing any plastic
deformations or exhibiring very small plastic deformations. Whereas
Jin ductile materials, such a‘s mild steel or aluminum, t:.here are large
plastic deformations before the point of failure is reached. The same
behavior 1s also trie for malleable materials. While ductility is a
characteristic of a material which allows large plastic deformations
under tensile stresses, malleability is a characteristic which allows

the same t;vpe of deformations under compressive stresses.

External loads (or external forces), as have alréady been mentioned,

are of two main categories. Static loads are those which show steady,
.un_ghangins characteristica. However, dynamic loads, as implied by the
name, are :hoge which exhibit changing characteristics. These can be
moving loads (e.g., pedestr'inmz walking across & room or wind exerting

a pregsure on the building), impact loads (e.g., sudden tremors of
s .
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earthquakes), and repeated loads (e.g., vibrations or cyclic leading in
machines). While the repeated loads usually cause fatigue failures
because of the dissipated plastic strain energy, most materials under
different loading conditions will fail due to their resilience and
toughness capacity. Resilience is the capacity to absorb energy without -
failure in the elastic range while toughness is the capacity for the

same energy-in the plastic range. N

Recapitulating on definitions and re.lntiona:

-Stresg: o= i , where F = force (or load) in kg., lb., etc., A = area
in cmz, inz, etc.;

—Strain: em= A_‘;., where Ad = incremental change in length in cm., in.,
etc., d = origipal length, in cm., ium., etc.;

-Modulus of Elasticity: E =g , expressed in kg./em.2, 1b./in.2, ete.
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APPENDIX B
ENVIRONMENTAL FLEXIBILITY IN SQUATTER HOUSING

More ‘than>a century ago Engels drew attentfion to a contradiction that
lies in the very nature of the contrast be:veen‘urban and rural areas.l
Although this contradiction is based fundamentally on fhe socio~economic
conditions, particularly on the modes of ptoductinﬁ and distribution of
the capitalist system, (i,e. based upon the class struggle being carried
out within its bounds in d:l.fferenc‘ spatial organizations), its
ramifications on spatial organization are conmcrete physical embodiments
of the primary contradiction that planners and designers must comprehend
in their totality. Problems of squatter housing that face the rapidly
urbanizing but not yet totally industrialized countries and, whose
developments are principally based on market economies, present a strong
case of the antithesis that exists between urban apd rural ways of

1iving.2 Problems ed by the 8, th lves, have not

I, Engels, The Housing Question, in K. Marx aad F. Eugels, Selected
Worka, 3 Vols.; Moscow: Progress Publishers, 1969 (1872), v.2,
pp. 295-375.

2Squatter settle:en:s, though not unique to any ons city, are unique for
cities in rapidly urbanizing countries vhere industrinlizstion is impeded
by market economies and still at an infant stage, where the land conditions
for agriculture are not satisfactory to sustain the life of large peasant
families and where the i duction of ). ration to the domain of
agricultuce has induced serious uneaployment problems. In short, squatter
settlenents are the results of an ecological unbalarce brought about by
physical ‘and social forces. This form of housing, steeming basically
from the same reasons are referred to with different pames: in Turkey——-
gecekondu; in Peru———barriada; in Brazil-——ﬁwela, in Mexico---colonia
proletaria;: in Venezucla=--rancho or barrio; in Chile~—poblacione; in
North Africa-—bidomvills, etc.
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only a class and group dimension to them, but also another dimension °
‘characterized by the phenomenon of utbaniza:ion:-—mre apecifically, in

the transition from one mode of living to a radically different one.

Many traits of squatter settlement culture can be vie\-«red as spontaneous
attempts to meet im'mediate néeeds (in addition to more basic ones) that
emerge as 2 result of this transition from rural existence to an
urbanizing way of living. Th;se immediate needs (e.g. shelter, securicy,‘v
employment, group identity and sense of belonging, ‘che‘figh: against
alienation, means to adapt to city life, etc.) are bound to find some
sort of satisfaction and gratification through the efforts of the
squatters, themselves, si:uce they are mot met by the institutions and
agencies of the larger urban society on behalf of the new comers to the
urban area. Lewig describes four pl;incipal dimensions of the traits
that characterize the culture of poverty of squatter life: the reiation—
ship between their subculture and the larger urban society (basically,
a struggle of the clgsses); the nature of :heiry community (level of
organization beyond the nuclear and e:i!:egded family); the nature of the
family; and the attitudes, values and character structure of the
1nd111'dual.l Admittedly these ‘can be traced and analyzed for any
income group and for inhabitants of different spatial distributions and
arrangements, be it the urt_:an tich, or the slum dwellers, or the
squatter settlers, or even the rural poor. However, for the squatter
dwellers, in particular, two very unique dimensions need to be i‘ncludcd
in the analyais in order to have a realistic perspective: transition

(urbanizing) and its expression in the spatial organization, and the

. .

1o, Lewis, The Lulture of Poverty, Seientific Ameriean, v.215, n.4,
1966, pp. 19-25.
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actual housing process.l!

The primary reA};on for the rural poor to be attracted to the city is
the exigency to adapt to a new environment where, at least,.the economic
conditions are less unfavorable and more ucconodatiua. than the
circumstances of the rural areas they are departing from. Relocation

takes over exploitation in the adaptation b of the

unpropitious and unforgiving envirommental conditions. Yet to cope
with this inevitable change from accustomed way of living and familiar
environmental conditions to an entirely new habitation, the squatter
has to utilize all of his means and faculties, and reduce the intensity
of the stress situations -he encounters. The coping process in this
adaptation mechanism requires different measures: the proximity of kin
in the new settlement, especially 11;1 the initial stages;z building up
means to restore satisfaction of the security need that has not b;aen
gratified due to the previous uncertainty and the hindering socio-
econemic circumstances; phyaical clogeneas to employment opportunities;
steady employment; minimization of the initial cost of the dwelling;
desire and strong motivation to own the dwelling, etc. During this

Lae Qifferent levels of preoccupation these dimensions have been dealt
with by various T h For an hasis on the professional's
(planner and architect) role and impact on the phenomenon of squatters
and related planning problems see, for example: I. Tekeli, Gecekondulari
Planlama Sorunlari ve Yollari (Plauning Problems of “Squatters"), ODTU
Gelisme Dergisi, n.2, 1971, pp. 285-314. For an elaboration on the
actual housing process of the aquatters see: J.F.C. Turner, Housing as
a.Verb, in J.F.C.  Turner and R. Fichter (ed.s), 'Freedan to Build:
Duéller Control of the Housing Prosese, New York: The Macmillan Co.,
1972, pp. 148-175.

2‘1‘. Yorukan, Gecckondular ve Gecekondu Bolgalerinin Sosyo-Kuliurel
Ozelliklari (Squatter Settlements and Their Socio~Cultural Character-
istics), Imar ve Iskan Bak,/Mesken Gen. Md., Ankara, 1968.

3
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transition, one predominantly threatening force that is a very strong
source of stress 1s the problem of finding steﬁd; mploynent.l This
18 not only to meet the material needs but also to climb up the
hierarchical order of the need system, to satisfy social and psychologi-

cal needs in order to create possibilities for a vertical social

mobility imposed by the capitalistic society. -
[

The squatter, after settling in his dwel]:ing, is no longer the rural
person he (or she) was nor is he the urban dwéller.:-—noc even with the
standards of small cities.2 Most of the traditions and ways of life
{e.g. wedding ceremonies, clothing, eating habits, recreatiomal habits,
etc.) are basicslly a co'ntinuation of th,e accustomed ones with slight
changes and modifications (e.g. attitudes towards .educar.ion, use of
communication means, work habits, etc.) brought abour by influence of
the urban area. Thete_fore their &eryday life is basically a 7
conglomeration of both rural and the urban characteristics. One may
even talk about a "squatter culture" brought into being during this
transition stage.? In fact this culture is cleser to Gemainschaft

than to Gesellochaft according to the typology of Toennies.’ Squatters

1y, "Mangin, Squatter Settlements, Scientific American, v.217, u.4, 1967,
pp. 21-29; also, Tekeli, Gecekondulari Planlama Sorunlari ve Yollari.

2R, Reles, 100 Soruda Tunkiye'de Sehirlesme, Korut ve Gecekondu (In 100
Questions: Urbanization, Housing and Squatter Housing in Turkey),
Istanbul: Gercek Yayinevi, 1972, pp. 194-195; N. Saran, Istanbul'da
Gecekondu Problem{, (The Squatter Houaing Problem in Istanbul), in

E. Tumertekin, F, Mansur and P. Benedict (ed.s), Turkiye: Cografi ve
Sosyal Arastirralar, Istanbul: Caglayan Matbaasi, 1971, p. 393.

3Keles, 200 Soruda..., p. 195. -

4P, Toennies, C ity and A iation, London: Routledge & Kegan
Paul, 1955.

1
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cannot tej ect the old ways ‘of life nor canm they very easily accept and .
adapt to the new way of life. To have a clear conception of the new
way of life tokes A long period of :ranaiomtion—in moBt cages,
several generations depending upon their rate of vertical gocial

mobility, which is rather slow.

The dual (rural and urban) traits inherent in the everyday life of the
squattex:s are strong evidences of the‘dialeccical nature of human v
development. The dialectics of _r.his development im the transition

stage very clearly reflect themselves in the spatial organization of

their living conditi both at the ity level and at the housing

level. Squatter settlementa, as rural/urban communities and dwellings
themselves reflecting the rural/urban chall'acce:is:ics are physical
embodiments of the transition. Spontaneity to changing needs and their
physical ramifications are means of the coping process. While the
entrenched habits, morais. beliefs and values are in a gradual
transformation, the physical expression of this phenomenon, based on the
newly emerging needs and changing envirommental demands clearly

illustrates itself in their dwellings as well.

One of the measures taken to reinforce the coping faculties is the
flexibility provided in the actual housing process. Due to very

limited family finances, the initial stage of the squatter-housing

process starts with a minimum inve Bt 1ily h to respond
to the most bagic demands. The need for shelte: and for minimal
privacy is responded to with one flimsy room. The possibility for
future expansion, chan'ge, and adaptation is generally provi;ggd.‘;or from

the very begin‘ning. Again, due to limited financial reasons all of the
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material resources available within the budget of the new migrant
fafni].y are utilized with utmost care. Anything from straw mats or
flattened tin cans to materials salvaged from ‘const:uccion sites

(e.g. corrugated metal sheets) or cinder blocks or bricks are u-tilized
at the initial stage of the housing process. The construction process
is carried out either by the family (most of the time with the help of
relatives and friends) or by "profeseinn;l squatters” or a combination
of the two. In any case conscrut':ti‘cn does mot come to a termination.
The continuation of this actual construction process 1s one of the
biggest assets of squatter dwellings, providing the maximum flexibility
for the newly emerging needs and the chapging priorities as the

adaptation to the new enviromment goes on.

It is true that the sequential development of the construction process
. is basically due to the economic conditions of the far;:ily. It is also
true that this sequential development takes place de facto rather than
de jure. However, it is also. true, and equally important to realize,
;hat most of the ;anvirnmental needs in the housing process emerging:

from a new set of conditions and requirements as the process of

adaptation progresses are not determined in an @ priori fashion,

Therefore, the house itself b a true resp to the developing
needg and to thg material resources, be it the construction materials .
to be used, or the time the owner can spare for the construction, or

the money available to make changes or additions, etc. The "meso-

environzent" acquires the ch eristics of the sy ity that is

true of the squatters themselves in neeting their other needs as well

as their housing needs. This ep ity is a p steming frem
1
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the kening of consci against the immediate source of mlsgry )
"and poverty ;ather :hay resulting from a submissiveness to poverty, and
the lack of oppo\:tuuities and rights. From the very imitial act of
squatter housing (trespgssing out of true mate:ia']. ‘need) to ‘the actual
housing process (developing in accordance with the triad of need-

value-meaning emerging with the mew soci e and envi al

conditions) the totality of the squat‘i:er housing action is an example
of the least alienated behavior in the man-enviromment relatioaship of
the urban sphere. Operating in .econmles of scarcity, a wide range of
individual household needs finds gratification -th;ough the action of the
people themselves who make the decisi‘ons. "In order to make the best

use of scarce housing teeources,.mst of which are in any case

possessed by the people themselves," Turner observes, "each household
must have an adequate choice of alternative locations, of alternative
forms .of tenure and, of course, of alternative structures and ways of
building and using them."'l

-
When compared with and evaluated against the middle-class standards,

there emerges, in the squatter dwelling, poor physical conditions
(stt:stural deficiencies; inadéquate enclosing, etc.), lack of proper
residential amcnities (unsanitary and unhygienic conditions~——toilets,
running water and facilities for cleanliness; density and crowding;

food storage and refrigeration; lack of utilities such as gas and
electricity, etc.), and substandard community facilitiea (roads; schools;
playgrounds, etc.). Hwever,.vhen evaluated in a broader ecological

perspective~~within the context of the past and present socio—economic

lTurnet, Housing as a Vexb, p. 174.
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conditions and their relation to the physical emvironmental conditiona—

squatter housing shows a considerable of envi: tal adeq

as well as some improvement and some decline in the physical conditions s
compared with the rural areas.

Bwiromwhental adequacy--provision for the constantly changing

experiential relations~~is one of:the prime characteristica of squacr.g.‘r
housiné that emphasizes the ‘human needs (material or otherwise,
depending on the stage of the process) in the deaigh elements leading
towards an objectification of the total design process. This is
established by means of the environmental .flexibility inherent :ln; the

actual process of squatter houéing. In spite of the relative poor

living condirions, by middle-class standards, emir tal adeq
increases the coping faculties of the migrants and conccmir.ant}y aids
them in reducing the stressful situations which o:hewiseA could lead
to unsuccessful coping and thereby to strain. Fmvirom;ntal adequacy,
a characteristic of th;a squatter housing proceas is a function of the
emvirommental flexibility which becomes an absolute necessity for the
adaptation processes required within the transition from one mode of
spatial organization to zmo;:her. Modifying the effective intensity of
enviromental demands (physical, social and psychological),
emvirormental flextbility offers the inhabitant the choice of action,
variations, modifications, and more ;'esponaiveness‘ to change, and to
manipulation of the physical housing enviromment to accomodate the
squat(ier's constantly changing needs and concomitantly the changing
spatial requiremenq. 41l this accomodation is achieved through the
control and ,mnipulabuity of structural elements (e.g. enclosing

wallg, partitions, windows, doors, furniture, etc.) and the alteration
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of the spatial organization (at the dwelling scale) which are all the

major comstructs of emvirommental flexibility.

Observations and studies show clearly, for the Turkish situation at
least, that physical conditions (structural souudnes.s) of squatter
dwellings are inferior to those of other urban dwellings and of rural
dwélli,ngs.l However, squatter settlements have attmcéed the a;tention‘
of the municipalities 1:; bringing running water ayd electricity to the
dwelling and therefore outnumbér the rural dwellings in terms of public
services extended to residential areas.? On the other hand, the
population per house is more crowded in squatter dwellings than they

are in rural dwe].lings.:" According to these brief comparisons and

lStruc(:u.ral soundness of rural dwellings and squatter dwellings:

7 Rural Urban Squatter
Structurally Sound . 55.8% 41.02 30.0%
Repairable 27.4% 33.0% 40.0%
Structurally Unsound 16.8% 26.0% 30.0%

Reles, 100 Soruda..., p.,181.

2Services accessible to rural dwellings and squatter dwellings:

Rural Squatter
¥o running water 97.7% 71.2%
No electricity 97.6% 41,12

Kelgs, 100 Soruda..., p. 182,

3yabitable rooms per house:

Rural dwellings: 2.2

Squatter dwellings: 1.6

(While 58.4% of the rural population lives in houses with 1 or 2
habitable rooms, this is slightly higher in squatter settlements—-72%).
Population per room:

Rural Areas: 2.1

Squatter Settlements: 2.6

Keles, 100 Soruda..., p. 181; the population per room in some squatter
settleménts is as high as 2.99. Gulveren Gecekondu Araatirmasi
(Gulveren Squatter Settlement Survey), Imar ve Iskan Bak./Meskan Gen.
Md,, Arastirma Dairesi, Gecekondu On Calismalari 2, Ankara, 1965,

pp. 31=32, When pared with the dards of scce industrialized
Western countities, criwding in squatter settlements is at a "pathological”

>
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oy

statistical information on the dwelling 1ﬁself s one may tend to think
digsatisfaction and discontent with the housing t.mvironmen: is a common

complaint. Some studies have indicated that space complaints as

dissatisfaction with housing is partially a result of not being able

to accomodate the changi‘ng family needs or of changes in the quality of

the dve].ling itself or of its euviromment.} Although there is some

-uniformity between the level of satisfaction and physical {(objective) -
characteristics of the dwelling, there is not a very strong correlation :
just because satisfaction is partly a subjective phenomenon rather than

purely objective. 1In the case of the squatter housing, the situation

is even more complicated.

Definitely, ;here*is some rise in the income level of the squatters, no
matter hw/small it may be.2 Especiaily when compared with the
potentials of national production and when the level of injustice in
the distvibution of the income is taken in consideration, rise in the
tncéme level (relative to the previous income level) does not amount to.

a considerable amount.3 Yet when asked if they want to return to their

level: France considers 1 person/habitable room as normal, 2 persons/
habitable room as critical, and 2.5 persons/habitable room as patho-
logical U.S.A. considers more than 1.5 persons/habitable room critical;
Great Britain recommends 1.1 persons/habitable room in the greater
London area.

Iy.n. Foote, et al., Housing Choices and Housing Constrainis, New York:
. McGraw-Hill Book Co., 1960, p. 156.

2This ts a fact observed by many researchers. See, for example:

~I. Ydsa, Ankara' da Gece Atleleri {Squatter Families in Ankara),
Saglik ve Sosyal Yardim Bak./ Sosyal Hiz. Gen. Md. Yayinlari, n.46,
Ankara: Akin Matbaasi, 1966, pp. 120-141; C.W.M. Hart, Zeytinburnu
Geeekondu Bolgesi (Zeytinburnu Squatter Settlement), Istambul: Ist. Tic.
Odasi Yayinlari, 1969; also, Saran, Istanbul'da Gecekondu Problemi ,
p. 403,

1

Ikeles, 100 Serida..., p. 192.
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villages most squatters answer in a definite "no", giving reasons such
"as "I have nothing in the village," or "I am earning my living here,"
or "it is better here, than in the village." This is in spite of the
fact that there are additional expenses in the urban areas, Amre
crowded living conditions in the esquatter settlements, and lower
quality dwellings. Although overall socio-ecomomic con.diti_.ons are the
prime reasons for the squatters to cl':ooae city life, emironmental
adequacy, inherent in the housing process, is oot a negligible factor
in their motivations and decisil;na to cope with the stressful
situations. It is at least a compensating factotv enabling the
residents to reduce those stresses arising from envirommental demands.
The criticalness of this envirommental characteristic in everyday life
lies in its influence and effectiveness on one's daily activity and in
the coping processes one experiences with euvironn!enml streases.-
Explicit design implications of emvirommental ﬂwibility substantiate
the contrast between the phenomenon of aliepation and emyirommental
adequacy. Alienation with respect to environmental overcontrol or .
undercontrol is alleviated with the emvirommental flexibility, which
stipulateg the individual's need for comprehension and control of the

.
enviromment.

Social security, group identity and sense of belonging have been
mentioned earlier as important needs to be satisfied in the transition

stage. Also important is the ability to perform some of the accustomed

habits of daily life with respect to housing envir . Por i
peasants in Turkey (generally true for most rural socleties) spend
considerable time outdoors during the day. Most °£ the daily chores are

f
executed outside the house or on the roof. Social contact with
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neighbors during these outdoor activities and mutual help in general
18 one of the stropng characteristics of 1iving in vrural areag.
Although studies indicate that there is a drop in these rural character-
istics (especially in mutual help) attitudes and behavior of séuét:r.ers
‘are closer to their previcus mode of living than they are to the urban
way of :living;'l This trend is also observed in ‘the daily use of
outdoor spaces. AAs small asg it may be t(he land adjacent to the house or
even the public areas, such as the street in front of‘the‘ house, are
used part of the day for daily chm;es,'ot social céntac:, or just
leisurely sitting. Therefore any housing euvitomen; that will
accomodate the needs of the ‘squatters, especially in the transition
stage, must lend itself to such 1nterchangeaia1e use of indoor and
outdoor spaces. A strong evidence of this fact is the failure
experienced in a govermment-subsidized public housing' unit in Ankara.z
’ Apartment houses that were buile basically for the sqﬁatter dwellers
stayed vacant for a long time and finally were leased to lower-middle-
income civil servants. The unfamiliar layouts of the three or four
story apartment houses, in spite of their superiority of physical
conditions, proper residential amenities and community facilities, as
well as™the fear of the loss of group identity, and the threat to social
security, are no doubt, the primary reasons for the unattractiveness of
these block-apartments, Also, an importamt factor in this problem is

the lack of envirommental flexibility, which this new government

“Yasa, Ankara'da Gecekondu Aileleri, pp. 205-209.

?‘l'o aveid any misunderstanding, it must be said that this is an
argument not against government assistance, but against the shallow
treatment of a complex problem, Furthermore, as long as it 1s not
dominated by market economies and a reductionist attitude, it is our
belief that government subsidized public hous:l.ng can be far better than
privately financed mass housing. -
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housing failed to provide. In spite of their quantitative and objective
superiority, the architect designed housing did not have the quality
which 15 the outgrowth of emvivormental flexibility found in the
squatter dwellings where people can manipulate, chang;: and control

their own enviromment, according to their need and to theft priorities.

There is also another conflict that must not be overlooked at this
point. It is the con:radictiop that exists between the attributea
meaning of the designer and the intended meaning ofAthe' iphabitant of a
dwelling., This contradiction becomes clearly visable, when viewed in
the light of the above example. While the planners and designer
operated on their own bim;ed perception, further supported by their
middle~cla®s values and their intellectual inclination, the dwellings
were not suited to the needs of the ireople for whom they were designing.
The intended meaning was not congruent with how the people, who v
eventually were to use that spa;:e, interpreted the meaning attached to
it. What the future inhabitants attribute as a meaning within their
.own needs and values is almost diametrically opposed to those of the
designers. Not only is the hierarchy of priorities in conflict but
also St:e nature of household activities is interpreted in a simplified
and mechanistic way contrary to what it actually is. The dialectical
nature of these activities and of the decisions made with respect to
the housing environment is truly reflected in the very nature of the
housing process that takes place in the squatter settlements. This is
not to say that the inhabitants of squatter settlements are totally free
of streasgul situations. They nr-e in atress situations almost
constantly due to one f;rce or another. But their ability to control

) .
and manipulate their own enviroment, and to give their own meaning
p]
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rather than attribute someone else's to the space they live im, reduces

the chronic frustration that may be induced otherwise.

© A very similar case, though different in context, vas experienced in .t:he
Soviet Union right after the revolution. At first, it was assumed

. that by fcrcing people to live collectively in particular buildings,
transforﬁ:@tion from one mode of living to a radically different one,
and transformation of human nature could be achieved. After the failute
of the first attempts where the goal was defined to c}eace "the

structures needed to transform the nation's way of 11fe,"L

utopian
ideals were abondoned in favor of a more gradual transition to communal
utilization. Architecture was accepted not as an eatity to compel. the

inhabitants to live in a predetermined and idealized form but merely as

a supporting system that is part of :};e larger social system.

These examples can help us to understand the cricim.i importance of
flexibility in housing envhzonment. The phenomenon being experienced
in the case of squatter dwellings or in the Soviet Union in the early
twenties clearly illustrates the dialectics of human development and
ecological relations. The dialectical nature of the man-environment
relatidiship is not only true for the transformation of morals and
social values but, also, for the entrenched envirommental habits and
values, particuiarly in regard to the housing enviromments. Therefore,
the housing {)rocess rather than the dwelling as a product must be viewed

-in a dialectical mﬂner instead of a mechanistic way with simplified

Ly, Kopp, Town and Revolution: Soviet Architecture and City Planning
1917-1935, trans. T.B. Burton, London: Thames and Hudson, 1970, p. 101;
for a more elaborate description of post-revolution housing see, also
pp. 67-159. ‘



226
cause-and-effect relationship or as an ideslized situation. Within
this dialectical nature of an ecological relacinnsﬁip, particularly in
the housing process, emvirommental flexibility emerges as a very

strong tool to be utilized throughout this process.



227

SELECTED BIBLIOGRAPHY

ABRAMS; C, Man's Struggle for Shelter in an Urbaniaing World.
Cambridge, Mass.: MIT Press, 1966.

ACAROGLU, I.” “Gecekondu Alanlari Yer Secimi Kriterleri ve Onleme
Yaklasimlari" (Criteria for the Selection of Locations for
Squatter Housing), Project Report, YAE, PR. 22, Middle East
Technical University, Ankara, June 1972. ('Mimeographed )

ACKERMAN, J. “Indoor Climste, Seminar on Human Biometecrology."
U.S. Dept. of Health, Fducation, and Welfare, Public Health Serv.
Publ. 999-AP-25, Wash., D.C., 1967, pp. 133-144.

ALEXANDER, C. MNotes on the Synthesz.s ‘of l’orm Cambridge, Mass.:
Harvard University Press, 1964.

ALEXANDER, C. The City as a Hechanism of Sustaining Human Contact.
Emiromment for Man: The Rext Pifty Yeare. Edited by W.R. Ewald,
Jr. Blnouingr.on, Ind.: Indiana University Press, 1967, pp. 60-109.

ALEXANDER, C., ISHIKAWA, S., ‘and SILVERSTEIN, M. A Pattern Language
Vhwh Generates Mdtz—Servwe Centers. Berkeley, Calif.: Center
for Envirommental Struc:qre, 1968.

ALEXANDER,C. 6t al. Houses Generated by Patterms. Berkeley, Calif.:
Center for Environmental Structure, 1970.

ALEXANDER,C. and POYNER, B. The Atoms of Envirommental Structure.
Bmerging Methods in Bnwirommental Désign and Plamning. Edited by
G.T. Moore. Cambridge, Mass.: MIT Press, 1970, pp. 308-321,

ALEXANDER,F.  Psyohcsomatio Medioine, Its Principles and Application.
New York: Nortom, 1950.

APPLEY, M.H. and TRUMBULL, R. ed.s Psychologioal Stress: Issues in
Research. New York: Appleton-Century-Crofts, 1967,

ARENDT, H. The Buman Condition. Chicago: University of Chicago Press,
- 1958.
ABNHEIM, R, Art and Visual Perception. Berkeley: University of
California Press, 1971.

ARONIR, J. Climate and Architeoture. New York: Reinhold, 1943.

1



228

ATHERLEY, C.G. Noise as a Stress Phenomenon. Proceedings of the
{wm on the D logicdl Effects of Noise. Edited by
W. Taylor. Cardiff, Septber 1967.

AVINERL, S. The Social and Political Thought of Xarl Marz. Cambridge,
England: Cambridge University Press, 1968.

BANHAM, R.  Theory and Design in the Pirat Machine Age. Nev York:
Praeger Publishers, 1960.

BARAKAT, H, ' Alienation: A Process of Encomnter between Utopia and
Reality. The British Journal of Sociology, v.20, n.l, 1969,
Pp. i-10.

BARKER, R.G. Ecological Paychology. Stanford: Stanford University
Press, 1968.

BASOWITZ, H. et al. Anviety and Strese: An Interdisciplinary Study of
a Life Situation. Bew York: McGraw-Hill Book Co., 1955.

BERLYNE, D.E. MNovelty and Curiosity as Determinants of Exploratory
Behavior. British Journ. Peyohol.,v.4l, 1950, pp. 68-80.

BERNSTEIN, R.J. Praxigs and Action. Philadelphia. University of
Pennsylvania Press, 1971

BLACKWELL, H.R. and BLACKWELL, O.M. The Effect of Illumination
Quantity upon the Performance of Different Visual Tasks. Ilium.
Bngng., v.63, n.4, 1968, pp. 143-150.

BOUDON, P.  Lived-in Architegture: Le Corbusier's Pessac Revisited.
Translated by G. Onn. Cambridge, Mass.: MIT Press, 1972 (1969).

BRANCH, M.C., et al. Outdoor Noise and the Metropolitan Environment:
Case Study of Los Angeles with Speeial Reference to Aiveraft.
Log Angeles: Department of City Planning, 1970.

BREW, J.Q. Archaeology of Alkall Ridge, Southeastern Utah. Fapers of
the "Peabody Museum of Admerican Archaeology and Ethnology, Harvard
University, v.21, 1946.

BROADBERT, D.E. Perception and Communication. New York: Pergamon Press,
1958.

BROADBENT, D.E. Effect of Noise on en 'Intellectual' Task. Jowrn.
-Acoust. Soc. Am.,v.30, n.9, 1958, pp. 824-827.

BROADBENT, G. and WARD, A. ed.s Design Methods in Architecture.
(Architectutal Association Pape.r No. 4). New York: George
Wittenborn, 1969. ..

.

BROADY, M. . Social Theory in Architectural Design. Arena, January 1966,

pp. 149-154.°



229

BROLIN, B.C, and ZEISEL, J. Mass Housing: Social Research and Design..
Architectural Forwnm, July-August 1968, pp. 66~70.

CALHOUN, J.B. Population Density and Social Pathology. Setentific
American, v.206, n.2, 1962, pp. 139-148. i

CALHOUN, J.B. Design for Mammalijan Living. Architectural Association
Quarterly, v.1, n.3, 1969, pp. 24-35.

CALQUHOUN, A; Typology and Design Method. Arema, June 1967, pp. l1-14.

CARSON, D.H. and DRIVER, B.L. An Ecological Approach to Environmental
Stress. The Am. Beh'l Scientist, Sept. 1966, pp. 8~1l. -

CARSON, D.H. and DRIVER, B.L. An Emviromental Appioach to Human
Stress and Well Being: With Implisations for Planning. Preprint
194, Mental Health Res. Inst., University of Michigan Ann Arbor,
June 1970.

CﬂAPIN, F.S. and HIGHTOWER, H.C. "Household Activity Systems-~A Pilot
Study," Center for Urban and Regional Studies, Inst. for Res:, in
Soc. Science, UNC, Chapel Hill, May 1966.

COLLINS, J.B. and PRUEN, B. Perception Time and Visual Fatigue.
Ergonomica, v.5, n.4, 1962, pp.- 533-538.

COLLINS, P. Changing Ideals in Modern Architecture. London: Faber
and Faber, 1965.

COOPER, C. Resident Attitudes Towarde the Brwirorment at St. Francis
Square, San Francieco; A Swmmamry of Initial Findings. Working
Paper No. 126, Institute of Urban and Regional Development,

The University of California, Berkeley, July 1970.

COOPER, C. The House As a Symbol of Self. Working Paper No. 120,
Institute of Urban and Regional Developuent, The University of
California, Berkeley, May 1971.

DFAN,' Te. Housing Design and Family Valuee. Urban Houging. Edited by
W.L.C. Wheaton, G. Milgram, and M.E. Meyerson. New York: The Free
Press, 1966, pp. 127-138.

DETWYLER, T.R. ed. Man's Impact on Emvirowment. New York: McGraw-Hill
Book Co., 1971.

DOHRENWEND, B.P. The Social Psychological Hature of Stress. Jowrn.
- ' Abnormal and Soe. Psychol., v.62, n.2, 1961, pp. 203-230.

DRURY, M.J:~ Mobile Homes: The Unrecognized Revolution in American
Housing, New York: Praeger Publishers, 1972.

D'SOUZA, V.S. Social Structure of a Planned City-Chandigarh. New Delhi:
Orient Longmans Ltd., 1968.



230
DUBOS,v R. Man Adapting. New Haven: Yale University Press, 1965.

DYMSHITS, A. Realism and Modernism. Problems of Modern Aesthetics.
Edited by S. Mozhnyagun. Moscow: Progress Publishers, 1969,
pp. 261-298.

EDHOLM, 0.G. Problems of Acclimatization in Man. h’eathar. v. 21 1966,
pp. 340~350.

BMERY, P.A. -Creative Aspects of Shanty Towns. Ekistice, v.15, n.90,
pp. 268-271.

ENGELS, F. The Housing Question. K. Marxz and F. Engels, Selected Works.
3 Vols.; Moscow: Progress Publishe!:s, 1969 (1872), v.2,
pp. 295-375.

ESSER, A.E. Ethological Contributionms to Understanding the Human Use
of Space. Man-Enwironment Syetems, v.2, n.2, 1972, pp. 105-108.

EULER, R.C. Southern Paiute Archeology. American Antfi{uity, v.29,
n.3, 1964, pp. 379-381.

FIREY, W. Sentiment and Symbolism as Ecolo/gical Variables. Am, Soc.
Rev., v.10, n.2, 1945, pp. 140-148.

FITCH, J.M. Architecture and the Eethetios of Plenty. New York:
Columbia University Press, 1961.

 FITCH, J.M. American Building: The Emvironmental Forces that Shaped
It, 2d Bd. rev.; Boston: Houghton Mifflin Co., 1972.

FLYNN, J.E. and SEGIL, A.W. ~ Architectural Interior Systems. New York:
Van Nostrand Reinhold Co., 1970.

FOOTE, N.N. et al. Housing Choices and Housing Constraint, New York:
HcGraw-Hill Book Co., 1960.

FORDE; D. Habitat, Economy and Society. New York: E.P. Dutton Co.,
IhE., 1963 (1949).

FREUD, S. New Introductory Lectures on Psychoanalyeis. Translated by
J. Strachey. New York: W. W. Norton & Co., 1965 (1933).

FREUD, S. Cfvilization and Its Discontents. Tramslated by J.S.
Strachey. New York: W.W. Norton & Co., 1962 (1930).

FRIED, M. and G!_.EICHik, P. Some Sources of Residentigl Satisfaction
in an Urban Slum. AIP Journ., v.27, n.4, 1961, pp. 305-315.

FRIEDMAN, S.M. '"Relationship Between Cognitive Complexity,
Iu:etperaonal Dipensions, and Spatial Pref es and Propensities."
Unpublighed Ph.D. dissertation, University of Caufomin, Berkeley,
1969. )




231

GANS, H. People and Plana: Essays on Unban Problems and Solutions.
© * New York: Basic Books, 1968.

GANS, H. !l’he Urban Villagers. New York: The Free Press, 1962.
GIVONI, B. Man, Climatae, Architecture. New York: Elgevier, .1969.

GLASS, D.C. aud SINGER, J. Urban Stress: Experiments on Noise and
Soctial Stressors. New York: Academic Press, 1972.

GLEZERMAN, G. and KURSANOV, G. ed.s Historical Materialiem: Basic
" Problems. Translated by D. Fidlon. Moscow: Progress Publishers,
1968.

GOODMAN, R. After the Planners. New York: Simon & Schuster, 1971.

GOROMOSOV, M.S. The Physiclogical Basis of Health Standards for
Dwellings. Geneva: World Health Organization; Pubiic Health Papers
No. 33, 1968.

GOTTHAN, J. The Ethics of L:Lvi.ng at High Densities. Ekistics, v.21,
n.123, 1966, pp. l41-145. .

GREENBIE, B.B. An Ethological Approach to Comzunity Design.
Enuirommental Design Research (Selected Papers, 4th International
EDRA Conference), Edited by W.F.E. Preiser. 2 Vols.; Stroudsburg,
Penn, : Dowden, Hutchinson & Ross, Inc., 1973.

GRIEVE, J.I. Thermal Stress in a Single Storey Factory. Ergonanics,
v.3, n.b, 1960, pp. 297~306.

HABRAKEN, N.J. The Supports and the People: The End of Housing Project.
Amgterdan: Scheltema & Holkema, 1961.

HACK, J.T. The Changing Physical Eavironment of the Hopi Indians of
Arizona. Papers of the Peabody Mugseum of American Archasology and
Ethnologys Barvard University, v.35, n.l, 1942.

HALL, B.T. The Hidden Dimension. Garden City, N.Y.: Doubleday/Anchor,
1969 (1966).

BALLSWELL, A.I. The Protocultural Fourdations of Fuman Adaptation.
Man in Adaptation: The Biosoctial Background. Bdited by Y.A. Cohen. -
Chicago: Aldine Publishing Co., 1968, pp. 62~75.

BARRIS, F.E. and BILLS, R.E. Pgychological Consideration of Color
Selection. The American School and Univ.,v.25, 1953-1954,
P 157-160. e

HARTMAN, c.u. The Limitations of Public Housing - Relocation Choices
in a WorkingClass Cormunity, ~AIP Jowrn.,v.29, n.4, 1964,
pp. 283-296. .

f



232

HARTMAN, H. C: its on the Psych lytic Theory of the Bgo. The
Psychocmalytw Study of the Child. Vol. 5; New York: International
Universities Press, 1950, pp. 74-96.

HAWEL, W. Personality, Situation, Activity, and, Sound as Parameter-of

the Evaluation of Noise. Pr of the ium on the
Physical Effects of Noise. Edited by W. Taylor. Cardiff, September
1967.

HAWLEY, A. Human Ecology: A Theory of Community Structure. New York:
Ronald Press, 1950.

e .

HERON, W." The Pathology of Boredom. Scientific American, v.196, 'n.l,
1957, pp. 52-56.

HERSHBERGER, R.G. "A Study of Meaning and Architecture." Unpublished
Ph.D. dissertation, University of Pennsylvania, 1969.

HESSELGREN, S. The Language of Ax'chzteatuz'e. Lund, Sweden:
Studentlitteratur, 1969. .

HEWE‘IT E. L., HENDERSON, J., and ROBBIRS, W.W. The Physiography. of the
Rio Grande Valley. Bulletin 54, Bureau of American Ethnology.
Washington, 1913:

HEWITT, H., BRIDGERS, D.J., and SmDN§ R.H. Lighting and Envirooment:
Some Studies in Appraisal and Design. Trans. Illm.\E‘n.g Soc. ,
v.30, n.4, 1965, pp-\9l ~-110.

HOLE, V. Social Effects of Planned Rehousing. The Town Plammg Review,
v.30, July 1959, pp. 161-173.

HOLLING, C.S. and GOLDBERG, M.A. Ecology and Planning. AIP Journ.,
v.37, n.4, 1971, pp. 221-230.

HOPKINSON, R.G. and LONGMORE, J. Attention and Distraction in the
Lighting of Workplaces. Epg_ammics, v.2, n.4, 1959, pp. 321-333.

HOPKINSON, R.G. and COLLINS, J.B. The Ergonomics of Lighting. London:
Macdonald & Co., 1970. .

HORVATH, F.E. Psychological Stress: A Review of Definitions and
Experimental Research. Genaral Systems, v.4, 1959, pp. 203-230.

HOWARD, A. and SCOTT, R.A. A Prepared Framework for the Analysis of
Stress in the Human Organisa. Behavioral Seience, v.10, n,2, 1965,
. pp. 141-160.

HUNTINGTON, E. Civilization and Climate. 3rd Ed.; New Haven: Yale
University Press, 1924.

HUTCHEOR, R.J. et al. dbsemtions of the Urban Heat Island In a Small
City. Bull., Am. Meteorological Sve., v.48, n.l, 1967, pp. 7-9.



233

JANIS, I.L. Problems of Theory in the Analysis of Stress Behavior.
The Journal of Soctal Issues, v.10, n.3, 1954, pp. 12-25.

JANIS, I.L. Stx;ess and Frustration. New York: Harcourt Brace
Jovanovich, Inc., 1969,

JENCKS, C. and BAIRD, G. ed.s Meaning in Architectuwe. New York: )
George Braziller, 1970.

JERISON, H.J: Effects of Noise on Human Performance. Journ. Applied
ychol. , v.43, 0.2, 1959, pp. 96-101. .

INA, I.L. Characteristics of Noise Levels Inside Apartments of
Dwelling Houses in Moscow. Gigiema i Sanitariia, v.24, n.l12,
1959, pp. 7-11, s *

INER, A. and SPIEGEL, H. War Stress and Neurotic Illness. New York:
Hoeber, 1947. ‘

KELES, R. 100 Soruda Turkiye'de Sehirlesme, Komut ve Gecekondu (In
100 Questions: Urbanizatioum, Housing aud Squatter Housing in
Turkey). Istanbul: Gercek Yayinevi, 1972. 7

KEPES, G. Language of Vision. Chicago: Paul Theobald Co., 1944.

KHAZANOV, D. Standard Architecture or Architectural Standard.
Arkhitektura SSSR, n.9, September 1970, pp. 30-33.

KIDDER, A.V. 4n Introduction to the Study of Southuestern Archeology.
New Haven: Yale University Press, 1924.

KNOWLES, R. Quens Valley Study: A Fatural Eeological Framework For
Settlement. Los Angeles: University of Southern California, 1969.

KOHLER, W. Gestalt Psychology. New York: The New American Library, Inc.,
1947,

KOFFKA, K. Principles of Gestalt Peychology. New York: Hercourt, Brace
& World Inc., 1935.

KOLAKOWSKE, L. Zoward a Marrist Bumanism. Translated by J.Z. Peel.
Kew York: Grove Press, 1965.

KOPP, A,  Town and Revolution: Soviet Architecture and City Planning
1917~1935. Translated by T.E. Burton. London: Thames & Hudson,
1970 (1967).

KRYTER, K.D. The Effects of Noise on Man. New York: Academic Press,
1970.~ :

KUEHNER, R.L. Bacteria and Odor Control Problem in Occupied Spaces.
Heating, Piping & Air Conditioning, v.24, n.12, 1952, pp. 113-119.
Al



234

KUGER, L. Neighbor on the Hearth. Emvirommental Paychology. Edited by °

H.M. Proshansky, W.H. Ittelson, and L.G. Rivlin. New York: Holt,
Rioehart & Winston, 1970, pp. 246-255.

LAL, R. Living Conditions in Multi-Storeyed Habitations and Their -
Socto-Psychological Impacta. Roorkee, India: New Chand & Sons,
1969

LANSING, J.B., MARANS, R.W., and ZEHNER, R.B. Planned Reasidential

Enviromments.Ann Arbor, Mich.: Survey Res. Center, Inst. for Social

l}eg., University of Michigan, 1970.

LAZARUS, R.S. Psychological Strese and Coping Process. New York:
McGraw Hiil Book Co., 1966.

. k4
LAZARUS, R.S. Cognitive and Persomality Pactors Underlying Threat and

Coping. Social Stress. Edited by S. Levime and N.A. Scotch.
Chicago: Aldine Pub. Co., 1970, pp. 1431- 164, -

LE CORBUSIER. Towards a New Architecture. Translar.ed by P. Etchells.
New York: Praeger Publishers, 1960 (1927).

LE CORBUSIER.- Le Corbusier et Pierre Jeannepet, ‘Oewvre Camplete:
(1810-1965). Bdited by W. Boesiger and 0. Stonorov. 7 vels.;
Zurich: Les Editions d'Architecture, 1929-196S.

LEE, D.H.K. and HENSCHEL, A. "“Evaluation of Thermal Environmment in
Shelters." U.S. Dept. of Health, Education, and Welfare, Div.
Occupational Health, TR-8, Wash., D.C., 1963,

LEITHEAD, C.S. and LIND, A.R. Heat Stress and Heat Disorders.
Philadelphia: F.A. Davis Co., 1964,

LEWIN, K. 4 Dynamic Theory of Persorality. New York: McGraw-Hill Book
Co., 1935.

LEWIN, K. Principles of Topological Psychology. New York: McGraw Hill
Book Co., 1936.

LEWIS, O. La Vida. New York: Vintage Books, 1965.

LEWIS, 0. The Culture of Poverty. Seientific American, v.215, n.4,
1966, pp; 19-25.

LIPMAN, A. The Architectural Belief System and Social Behavior. The
British Journal of Sociology, v.20, n.2, 1969, pp. 190-204.

LOGAN, H.L. The Relationship of Light to Health. IZlum. Engng., v.62,
n.3, 1967, pp. 159-167.

LOWRY, W.P. The Climate of Cities. Seientific American, v.217, n.2,
1967, pp. 15-23.

'
LUCKIESH, M. Light, Vieion, and Seeing. New York: Van Nostrand, 1944.

-



235

MCGRATH, J.E. ed. Social and Psychological Pactors in Stress. New
York: Holt, Rinehart and Winston, Inc., 1970.

MCHARG, 1.L. Design with Fature. Garden City, New York Doubleday/
Natural Bistory Press, 1969.

MCHMULLEN, R.  Art, Affluence ard Alienation. New Yorki Mentor Iiocks,
96 :

MALDONADO, T. Design, Kature, and Revolution: Toward a Critical
Eeology. Translated by M. Domandi. New York: Barper & Row
Publishers, 1972.

Pl i)

MANDEL, E. and NOVACK, G. The Marzist Theory of Aliemation. New York:

Pathfinder Press, Inc. (A Merit Pamphlet), 1970.

MANGIR, W. Squatter Settlements. Séientific Amevican, v.217, n.b, 1967,
Pp. 21-29.

MANNHEIM, K. Ideology and Utopia. Translated by L. Wirth and E. Shils.
New York: Harcourt, Brace & World, 1936.

MARX, K. Economic and Philosophical Manuscripts of 1844. Xarl Marz:
-Early Writings. Translated and edited by T.B. Bottomore. New York:
MeGraw-H1i11l Book Co., 1963.

MARX, K. Writings of the Young Marz on Philosophy and Soou;ty. .
Translated and edited by L.D. E and K.H. Guddat. den City,
N.Y,: Doubleday/Anchor, 1967,

MARX, K. Capital. Translated by S. Hoore and E. Aveling. 3 vols..
New York: International Publishers, 1967.

MARX, K. The Grundriasse. Translated and edited by D. McLellan. New
York: Harper and Row Publishers, 1971.

MARX, K. and ENGELS, P. Peuerbach: Opposition of the Materialistic and
Idealistic Cutlook. Selected Works. 3 vols.;Moscow: Progress
Pubtishers, 1969, v.1, pp. 16-80.

MASLOW, A.H. Motivation and Persomality. New York: Harper & Rdw
Publishers, 1954,

HECHANI(;, D. Students Under Strese. Glencoé, Ill.: The Free Press,
1962. ) .

MECHANIC, D.  Some Problems in Developing a Social Paychology of
Adaptation to Stresa. Social and Psychological Factors in Strese.
Edited by J.E, McGrath, New York: Holt, Rinehart and Winston,
Inc., 1970, pp. 104-123.

MEDAWAR, P.B. The Meaning of Fitness and the Future of Man, Man in
Adaptation: The Biosocial Background. Fdited by Y.A. Cohen. o
Chicago: Aldine Publishing Co., 1968, pp. 27-37.



236

MESZAROS, I. Marx’s Theory of Alienation. New York: Harper & Row
Publishers, 1970.

MEYER, ¥. Housing the Elderly. Air Condit. Heat. Vent., v.59, n.3,
1962, pp. 50-54.

MICHELSON, W. Man and ¥is Urban BEnwiromment: A Socwlogwal Approach.
Reading, Mass.: Addison-Wesley Pub. Co., 1970.

MILLER, J.G. . Living Systems: Basic Concepts. Behauiaz-al Seience, v.10,
n.3, 1965, pp. 193-237.

MILROY, E.A. and ATKINSON, G.A. Heating for High Density Housing: A
Guide to Modern Methods in Use. Building Research Current Papers,
Degign Series No. 26, 1964. - .

MITTELMANN, B. Motility in Infants, Children, and Adults. The
Paychoaralytic Study of the Child. Vol. 93 New York: International
Universities Press, 1954, pp. 142-177.

MOLLER, C.B. Architectural Bnviromment and Our Mental Health. Wew
York: Horizan Press, 1968.

MDORE, G.T. ed. Bmerging Methods in Envirommental Design and Planning.
Cambridge, Mass.: MIT Press, 1970.

MUNN, R.E. Biometeorological Methods. New York: Academic Press, 1970.

' MURRAY, H.A. Erplorations in Motivationg. New York: Oxford University
Press, 1938.

NEWMAN, O. Dafensible Space: Crime Prevention in Urban Design. New York:
The MacHillan Co., 1972,

NORBERG~SCHULZ, C. I tiong in Apchitecture. Cambridge, Mass.:
MIT Press, 1965.

NORBERG-SCHULZ, C. Eristence, Space and Archztecture New York:
Praeger Publishers, 1971,

OGDEN, C.K. and RICHARDS, 1.A. The Meaning of Meaning. New York:
Harcourt, Brace, 1923.
-
OLGYAY, V. Degign with Climate. Princeton, N.J.: Princeton University
Press, 1963. .

0SGO0D, C.E. SUCI, G.J., and TANNENBAUM, P.H. Measurement of Meaning.
Urbana, Ill.: University of Illinois Press, 1957.

PAGE, J.K. " The Role of Lighting in the Search for Better Interiors -
Some Problems. frang. Illum. Eng. Soc.;v.27, n.4, 1962, pp. 153-163.

PAGE, J.R. Thermal Comfort. Architects’ Journ.,v.137, n.25,
1963, pp. 1301-1308.



237

PARASKEVOPOULOS, S.C.A., et al. Structural Potential of Foam Plastics
for Housing in Underdeveloped Areas. Ann Arbor, Mich.: Architectural
Res. Lab., University of Michigan, 1966.

PARK, R.E., BURGESS, E.W. and MCKENZIR, R.D. [The City. Chicago: The
University of Chicago Press, 1925. B

PERIN, C.  With Man In Mind. Cambridge, Mess.: MIT Press, 1970.

PIAGET, J. and INHFLDER, B. The Child'a Conception of Space. Translated
by F.J. Langdon and J.L. Lunzer. New York: W.W. Nortom & Co.,
1967 (1948). .
PLANT, J. Some Pgychiatric Aspects of Crowded Living Conditions. Am.
Journ. of Psychiatry, v.9,*un.5, 1930, pp. 849-860.

PREISER, W.F.E. ed., Emwirommental Design Research (Proceedings of the
4th International EDRA Conference). 2 Vols. Stroudsburg, Penn.:
Dowden, Hutchinson & Ross, Inc., 1973.

PROSHANSKY, H.M,, ITTELSON,. ﬁ.H. and RIVLIN, L.G. ed.s Emwirommental
Psychology. ¥Wew York: Holt, Rinehart § Winston, 1970.

PROSHANSKY, H.M. Envirommental Psychology and the Design Professioms.
Architecture For Human Behavior: Collected Papers from a Mini-
Conference, Philadelphia Chapter, ATA, November 1971, pp. 15-22.

PYRON, B. Form and Diversity in Human Habitats: Judgmental and Attitude
Resp! Envir 1 Behavior, v.4, n.l, 1972, pp. 87-120.

RAND, G. Children's Images of Houses: A Prolegomena to the Study of
Why People Still Want Pitched Roofs. Proseedings of the EDRA
3/AR 8 Conference. Edited by W.J. Mitchell. Los Angeles: University
of California Press, 1972. -

RAPOPORT, A. Some Consumer Comments on a Designed Enviromment. Arena,
January 1967, pp. 176-178.

RAPOPORT, A.  House Form and Culture. Englewood Cliffs, N.J.: Prentice-
Hall, 1969. .

BAPOPORT, A. and BAWKES, R. The Perception of Urban Complexity. AIP
Journ., v. 36, n.2, 1970, pp. 106-111.

RAPOPORT, A. ‘and KANTOR, R.E. Complexity and Ambiguity in Envirommental
Design, AIP Jaurn., v.33, n.4, 1967, pp. 210-221.

RAPPAPORT, R.A. Nature, Culture. and Ecological Anthropology. *Man
Culture, and Society. Edited by H.L. Shapiro. London: Oxford
University Press, 1971, pp. 237-267.

REYNOLDS, I. and NICHOLSON, C. Living Off the Ground. Architects’
Journ., v.150, 1969, pp. 459-470.



238

ROSOW, I, The Social Effects of the Physical Envirorment. AIP Journ.,
v.27, n.2, 1961, pp. 127-133,

SANDERS, A.F. Ti\_e Influence of Hoise on Two Discrimination Tasks.
Ergonomice, v.4, n.3, 1961, pp. 253-258.

SCHORR, A.L. Siume and Social Imseourity. Washington,-D.C.: U.S.
Government Printing Office, 1966.

SéO’ﬂ', J.  Testing a*_nouaing Design Reference: A Pilot Study.
Architectural Association Quarterly, v.2, n.1, 1970, pp. 23-31.

. %t
SCOTT, R. and HOWARD, A. Models of Stress. Sooial Stress. Edited by
S. Levine and N.A. Scotch. Chicago: Aldine Pub. Co., 1970,
pp.259-278. :

SCOTT, T.H., et al., Cognitive Effects of Perceptual Isolation.
Canad. Journ. Psychol., v.13, 1959, pp. 200-209. .

SEARLES, H.T. The Norfwman Environment: In Normal Development and In
Sehizophrenia. New York: Integnatinnal Universities Press, 1960.

SELYE, H. The Stress of Life. New York: MeGraw-Hill Book Co., 1956.

SEVERINO, R. Equipotential Space - Freedom in Architecture. New York:
Praeger Publishers, 1970,

SHERIF, M. The '-Psyahology of Social Norms. New York: Harper & Row
Publishers, 1936,

SIMONSON, E. and BROZEK, J. , Effects of Illumination Level on Visusl
Performance and Fatigue. Journ. Opt. Soe. Amer.,v.38, n.4, 1948,
pp. 384~397.

SOMMER, R.  Personal Space. -Englewcod Cliffs, N.J.: Prentice-Hall,
1969.

SPENCER, J., at al. Strese and Release in an Urban Estate. London:
TaVistock Publications, 1964.

STEVENSON, A., MARTIN, E., and O'NEILL, J, High Living: A Study of
Panily Life Living in Flata. carlton, Victoria: Melbourne
University Press, 1967.

STUDER, R.G. The Dynamics of Behaviour - Contingent Physical Systems.
Degign Mathods in Architecture (Architectural Association Paper

- No. 4). Edited by G. Broadbent and A. Ward. New York: George
Hi:tenborn,‘ 1969, pp. 55-70.

TEKELI, I. Gecekondulari Plapnlana Sorunlari ve Yollari (Planning
Problems of "Squatters"). ODIV Gelisme Dergiei, n.2, 1971,
pp. 285-314.
5



239

TERNER, I.D. Technology and Autonomy. Preedom to Build: Dweller
Control of the Housing Process. Edited by J.F.C. Turner and
R. Fichter. New York: The Macmillan Co., 1972, pp. 199-237.

TERNER, 1.D. and J.F.C. TURNER. Industrialized Housing: The
Opportunity and the Problem in Developing Areas. The Ideas and
Methods Exchange (IME) Series, u.66, Dept. Hsg. and Urban Div.,
Office of Internatiomal Affairs, Washingte:’ly D.C.t Gov.
Printing Office, July 1971. it

TOENNIES, F. Camunity and Aasom.attrm. London: Routledge & Kegan
Paul, 1955. .

TOLMAN, E.C. A Psychological Model. Toward A General Theory of Action.
Edited by T. Parsons and E.A. Shils. New York: Barper and Row,
1962 (1951), pp. 279-361.

TURAN, M. "Envirommental Influences on the Evelution of Housing in
Hot~Arid and Marine-Cool Regions in the Pre~Industrial Period,"
College of Architectiure, University of North Carolina at Charlotte,
October 1972. (Mimeographed. )

TURAN, M. Envirommental Stress and Flexibilicy in the Housing Process.
Enwir 1 Design R sch (Selected Papers, 4th International
EDRA Conference). Edited by W.E.E. Preiser. 2 Vols.;Stroudsburg,
Penn. : Dowden, Hutchinson & Ress, Ine., 1973, v.l, pp. 47-58.

TURNER, J.C. Barriers and Channels for Housing Development in Moderaizing
Countries. AIP Journ.,v.33, n.3, 1967, pp. 167-181.

TURNER, J.C. Lima's Barriadas and Corralones: Suburba versus Slums.
Exigties, v.19, n.11Z, 1965, pp. 152-155.

TURNER, J.C. Hiousing as a Verb. Freedom to Build: Dwellers Control
of the Housing Process. Edited by J.F.C. Turner and R. Fichter.
New York: The Maemillan Co., 1972, pp. l48-175.

VENTURL, R. Complexzity and Contradiction in Architecture. New York:
The Mugeum of Modern Art, 1966.

WARD, A, Rightness and Wrongness In the Physical Environment. Nesign
Methods in Architecture (Avchitectural Association Paper No.4).
Edited by G. Broadbent and A. Ward. Mew York: George Wittemborn,
1969, .pp. 166-178.

WIDEL, W.R. The High Plains and Their Utilization By the Indiams.
- American Antiquity, v.29, o.1, 1963, pp. 1-16.

WEINSTEIN,P.R., LEUSHIN, P.J., and SHAFIR, A.J. Physiological and
Hygilenic Background for Determining Maximum Permissible Noise
Intensity in Multi-Story Apartment Houses. Gigiena 1 Samtam.m,
v.25, 0. 3 1960, pp. 23-29.



240

WESTON, H.C. Visual Patigue. Trans, Illum. Eng. Soe., v.18, n.2,
1953, pp. 39-66.

WHITE, L.E. The Outdoor Play of Children Living in Flats: An Enquiry .
into the Use of Courtyards as Playgrounds. Envirommental Psychology.
Edited by H.M. Proshansky, W.H. Ittelson, and L.G. Rivlin. New.
York: Holt, Rinehart & Winaton, 1970, pp. 370—382.

WHITE, R.W. Motivation Reconsidered: The Concept of Competence.
Psychological Rev.,v.66, n.5, 1959, pp. 297-333.

WHITE, R.W. Competence and the Psych 1 Stages of Develop
Personality. Edited by R.S. Lazarus and E.M. Opton, Jr. Middlesex,
England: Penguin Books, 1967, pp. 142-166. .

WINGLER, H.M. The Bauhaus. 'L‘ranslated by W. Jabs and B. Gilbert.
Cambtidge, Mags.: MIT Press, 1969 (1962).

HINKELEARE, C.  "“Behavioral Models," Dept. of Arch., University of
INinois, October 1970. (Himeogtaphed )

WORMINGTON, H.M. Prehistoric Indians.of the Southwest. The Demver
Mugeun of Ratural History Popular Series, Ro.7, 1947, pp. 27-117.

WURTMAN, R.J. Biological Implications of Artificial Illumination. IZZwm.
Engng.,v.63, n.10, 1968, pp. 523-528.

WYNDHAM, C.E. Adaptation to Heat and Cold. Physiology, Emwironment,
and Man. Fdited by D.H.K. Lee and D. Minard. New York: Academic
Press, 1970, pp. 177-204.

YASA, I. Ankara‘'da Gecekordu Aileleri (Squatter Families in Ankara).
Saglik ve Sosyal Yardim Bak./Sosyal Hiz. Gen. Md. Yayinlari,
n.46, Ankara: Akin H.utbapni, 1966.

YORUKAN, T. Gecekondular ve Gecekondu Bolgelerinin Sosyo-Kulturel
Oznellikleri (Squatter Settlements and Their Socio-Cultural
Characteristics). Ankara: Imar ve Iskan Bak./Mesken Gen. Md., 1968.

ZUBER, J.P., SANSOM, W., and PRYSTAZNIUR, A. Intellectual Changes
During Prolonged Perceptual Isolation (Darkness and Silence).
Canad. Journ. Psychol.,v.}s, 1960, pp. 233-244.






