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ABSTRACT

PERCEFTION AND EVALUATION OF SPACIOUSNESS IN INTERIOR
SPACES

Cigdem Demirors
M.F.A in Interior Architecture
Supervisor: Prof. Dr. Mustafa Pultar

January, 19794

Man and Built-Environment studies have increased rapidly
in recent vyears, leading to a better understanding and
examination of the effects of different architectural
variables on the asseszment of interior spaces. The aim of
thie thesis is to analyze the effects of some of these
factors, namely, room geometry, color, lighting, window,
and furniture on the perception and evaluatio% of
spaciousness. These have been studied in the context of
_man—envirmnment interactions, based on the sﬁudies of
wall-known researchers of the field. In addition, two
case-studies have been conducted to study the effects of
furniture organization and lighting arrangements on  the
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assessment of interior spaces in terms of spaciousness.

Keywordsi Environmental behavior, Built environment,

Spatial perception, Openness, Enclosedness, Spaciousness.
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OZET

ic¢ MEEANLARDA FERAHLIK ALGILAMASI VE DEGERLENDIRMESI

Cigdem Demirdrs
i1c Mimari Boltmi
Yiksek Lisans

Tez Yoneticisi: Prof. Dr. Mustafa Pultar

Ocak, 1994
Mekani olusturan farkla etkenlerin mekanlarin
degerlendirilmesindeki etkisini daha 1iyi anlamak ve

incelemek icin insan ve insan yapisi mekan tizerine yapilan

calismalar aon yillarda oldukea artmigtir.

Bu tezin amacli, oda geometrisi, renk, aydinlatma, pencere

ve mobilya gibi etkenlerin ic mekanlarin ferahliginin

algilanmasina ve degerlendirilmesine etkisini
incelemektir. Bunun icin insan—-mekan iliskileri
cercevesinde, bu alanda taninmis aragstirmacilarin

calismalari: temel alinmistir. Ayrica, bu c¢alismalardan

elde edilmis bazi sonuclari sinamak {zere, mobilya
diizenlemelerinin ve aydinlatma bigimlerinin i¢
mekanlardaki ferahligin algilanmasina ve
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degerlendirilmesine etkisini saptamak lUzere iki deneysel

calisma vapilmistir.

Anahtar sodzclikler: Cevresel davranis bicimi, Yapigeal

cevre, Mekansal algilama, Ag¢iklik, Kapalilik, Ferahlaik.
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i. INTRODUCTION

1.1 Study of The Man-Built Environment

There is a growing interest on better understanding and
utilization of space in 20th century architectural design
(Zevi, 1257). In order to achieve this goal sOME
researchers studied broadly the built environment at the
scale of interior spaces, through evaluating the effects
of wvarious independent variables on the variations of
images and subjective visual impressions. Thus, in recent
years attention has been directed towards the empirical
determination of the nature and extent of such effects on
some visual impressions of interiors. One important area
of interest has been in the perception and evaluation of

aspaciousness in interior spaces.

The active process of perceiving and evaluating such
gqualities of the built environment are conducted within
the context of mnan—-environment interaction, in which
interior spaces, man and behavior are considered as the

three major components.

It can be stated that the overall study on spaciousness

refers directly tos



1. Man; as regards person—based variables.

2. Interior spaces; as regards functional and aesthetic

éspectg, and refers indirectly to:

-

Z. Behaviorsy as regards types of behavioral outcomes

with the mediation of individuals,

all acting in the continuum of man—anvironment

interchange.

1.2 fAims and Scope of the Thesis

The concern of this thesis is to deal with man-built
environments, particularly at the scale of interior space
thirough petceiving and evaluating one of its factor,
namely,. “"spaciousness." Thuzs, the study is constructed in

two main parts.

The first part through a literature survey which provides

a theoretical hase for

a. & context in which the processes of perception and

evaluation takes place (chapter 2) and

b the effects of some architectural wvariables on

assessing spaciousness in interiors which has been studied

k3



by various researchers throughout their earlier works.

(chapter 3)

The .. second part, of this thesis aims at conducting two
case studies in order to visually observe and ®perience
the effects of, particularly two architectural variablesg
Tight and furniture by the help of the so known
Spaciousness~Crampedness Scale. One extension of the aim
of conducting the case studies is to support or contradict

the hypotheses which have been reached out previously.

It has been stated that:

However, when the scales used and the
subject population are held constant,
differences nevertheless appear in scale
scores and/or factor structures as a
function of different stimuli. {(Kasmar,
1970 Kasmar, et.al., 1968; Moos, et.al.,
19693 Seaton and Collins, 1972, all cited
in Fave and Murray, 1982, p.&10)

Thus, a further aim of the case studies can be considered
to  be drawn to answer the guestion of what discrete
differences between architectural spaces lead to different
ratings and how these discrete manipulations of
environmental variables can influence an individual’'s

evaluation of an architectural space?



2. THE BUILT ENVIRONMENT

2.1. Basic Concepts

The term "environment” which embraces some several

»

Processes:

a. Perceiving and experiencing the built environment in

the psychological sense.

b. Controlling and modifying the built environment
according to its physical attributes, or giving new
meanings and uses, new shapes and appearances.(lttelson,

et.al., 1?74)

c. Adaptation of human behavior to the alteration of the

man—mads environment.

These processes constitute topics of the relation between
man and the built environment and are summed up by the

words of Ittelson, et.al.:

The environment is cognized as a set of
mental images; mental images predispose
the manner in which we interact with
actual physical setting.(p.13)



Fhysical settings, are formed by social and cultural
attitudes (norms), resulting from.the intended purpose of
the setltings, the kind of people who will use 1t, and what
acéivities and outcomes will occur. Many researchers, in
paychology and environmental design studies, define
.physical gettings as " independent variables" which are
vthe major factors influencing behavior. It is often
declared that physical settings are the "causes" of
behavioral change in the man-environment transaction.
(Heimstra and McFarling, 1974; Ittelson, et.al., 1974

Altman and Christensen, 1990).

According to Heimstra and Mc Farling (1%974), the physical

environment, in its broadest sense, connotes everything
that surrounds a person. But if we generalize,
environmental psychologists divide the physical

environments into two principal types which are parts of a

continuum on a number of dimensions:

1. Man—built (man modified) Environment

2. Natural Environment

The environment is composed of subsystems like climatic
conditions, cities, buildings, interior spaces, and so
forth all interacting and influencing behavior. (4T3

behavioral scientists, Heimstra and McFarling state that:e

g



It is difficult, if not impossible, to
isolate one feature of the environment
and study its effects on human behavior
without having the behavior modified, at
least to some extent, by other features.
(1974:5)

From this foregoing statement it can be concluded that
‘when studying the relationship between man and the built
environment researchers must consider the environment as a

whole with its various types of features.

What is meant by the term ‘bullt environment’ is that it
has been designed and formed to a large degree by man, in
which each behavior occurs in unique ways. (Heimstra and
McFarling, 1974). Figure 1 illustrates the nature of the
elements of the built environment.

Environment
(physical basis)

|

Fhysical environment

I

Natural Man—-made

>
Interior spaces

-

&

Rooms

Figure 1 Nature of the elements of the built

snvironment

&



There. is a transition from general to specificy from
environment to physical environment through built

environment and finally to interior spaces as rooms.

Although some of the studies in these types of physical
settings seem to focus on the architectural and design

‘aspects, it is obvious that the built environment has
great potential for influencing our activities and use of

space—-through social, cultural and psychological norms.

Tttelson, et.al., (1974) qualify the complex nature of the

built environment in terms of five general

characteristics:

1. The built environment is physical. An architect builds
spatial boundaries around people to satisfy basic needs of

the human body. (Ittelson, et.al., 1974, p.344)

2. The built environment is effective. It involves certailn
architectural variables (later they will be called as
independent variables) in its spatial boundaries and these

variables affect the individual’'s use of space.

T. The built environment is functional. It is designed in

different mannars for the given tasks.

4. 0On a cognitive basis the built environment provides a

continuum of meanings, or messages, as to how it shall be

7



used and interpreted.

5. The built environment is social. It provides a base for

social activities.
Ittelson, et.al. (1974) go on to state:

It is precisely this complex set of

needs , attitudes, experiences, and
choices that the built environment,
beyond its obvious function of
providing shelter, is intended

to serve. (1974, p.343)

The physical boundaries (physical aspects) of the bullt
environment affect the perception of the spatial
properties which influence patterns of behavior. Thus, the
built environment is accepted as a variable factarg'in the
literature of the field of environmental psychology it is

called "the stimulus".

There are two important sets of variables related to the

built environment:

1. Independent wvariables. These are conditions or

situations in which a person is behaving.

2. Dependent variables. These are the kinds of behavior-

that may vary with the independent variables.



The independent variables are also divided into two
categories within itself. The firgt category involves the
structural features which contains all parts that are
nec;ssary for the completeness of the built environment
such as the size and shape of rooms and buildings:
'arrangements of walls, corridors, and roomsg placement
Aﬁf doors and windows:; external arrangements. The second
category refers to the more adaptable physical aspects
of both a particular setting and ambient environments
such as color scheme, furnishings and their arrangement,
illumination, temperature, and noise. (Heimstra and

McFarling, 1974).

The independent variables as a whole are considered to be
the subjects of research conducted in relation between
human behavior and the built environment. These
experimental research base thelr study on the information
collected from the studied environment. The role of the
independent variables here is to affect and deteémine the
information rate which causes certain emotional reactions
in a person or in short affects the dependent variables.
These reactions cause the person to approach or avoid
that environment. The relation between information rate
and behavior types is illustrated in Figure 2 in  which
situations that produce pleasure causes approach behavior:
to increase with the arousing gquality of the environment

whereas, in situations producing displeasure we expect



avoidance hehavior to decrease with the arousing quality

of the environment.

1]

u

= )

% pleasant

a

o

> ™~
<

& neutral

unpleasant

| | ™

AN

Approachﬂ

low moderate high

Arousal

Figure 2 Combined effects of pleasure and arousal
on approach—avoidance behaviar. (Mehrabian, 1976,

p.22).

Environmental psychologists have developed a descriptive
system to compare various interior spaces. The schematic
explanation of this descriptive system with its various

concepts is Lllustrated in Figure 3.

The term "load"” in Figure 2 refers to the information rate’
of any built environment., Mehrabian (1976) defines an

environment which has a high information rate as a high-

10



loaded environment, and an environment which has a low

information rate as the low-loaded environment.

INFORMATION RATE
(L.OAD of the built environment)

Novelty + Complexity

High—-loaded Low-loaded

(high level of UNCERTAINTY) (low level of UNCERTAINTY)

Figure 2 A descriptive system for the built

environment

Researchers rate the load of built environments in
semantic scales through some descriptive adjective pailirs
which are called "environmental descriptors." Some of

these adiective pairs are as follows:

Uncertain—certaing varied-redundant; complex-simple;
novel—-familiar: large scale-small scale; contrasting—
similarsg dense-sparse; intermittent-continuousy
surprising-usual; heterogeneods—homogeneous ; crowded-—
uncrowdedy symmnetrical-asymmetrical (Mehrabian, 1976,
pe12d).

An environment which suits to many of the left—~hand terms

11



in these adjective palrs has a high load; the ones

described mostly with the right—hand terms is low—load.

Thé. term load can also be described as a combination of
novelty and complexity features of an environment, since
each of the descriptors relates to some aspects of these
dtwo dimensions. When an environment seems unfamiliar,
probable, rare, surprising, unexpected or uncertaln to the
observer, it means that the environment has a high load or
high level of uncertainty. Conversely, when an environment
seems familiar or expected, it has a low load or low level

of uncertainty.
Mehrabian also gives a definition for the term complexity:

The complexity of an environment has to
dd with how many elements, features, or
changes 1t contains. (1976, p-13)

When the environment contains many elements or many
varieties in its architectural features, then it has a
high load or high level of uncertainty. The uncertainty of
an environment derives from the feeling that the observer
iz trying to impose a meaning or pattern to that
environment. This kind of envifonment can be described as
random, unpatterned, crowded rather than patterned or

crowded.
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« 2 Theoretical Approaches to Interior Spaces: The

Relation Between Built Environment and Man

Broéd1y5 the relation between built environment
(specifically interior spaces), man and behavior has been
the concern of Environment-Behavior studies 1in recent

years. The subjects of studies in the E-B context are the

following:

1. Interior Spaces - (Objective features as functional and

apsthetic aspects.

2. Man - person—based variables.
%. Behavior - Behavioral outcomes as types of behaviors.
PROCESS 3

interior spaces | @

{objective festures).
{fupctional and

sesthetic aspects)
-complexity of interiors

PROCESS |

" {behavioral outputs)
-approach b,
-avpidance b.

PROCESS 2

(person-based variables}
-percepltion-cognition
-subjective impressions
-affective response
[emotions/feelings)
-evaluation

-preference

Figure 4 BRasic process of the interaction between

interior spaces — man - behavior

s illustrated in the Figure 4, the whole interactions

between theses elements can be studied in the form of thiree



process, nested each other. The first one refers to the
relation between interior spaces and man. The second
concerns man and his behavioral outcomes; the third is an
indirect relationship between interior spaces and behavior

in which man serves as an interval variable.

En the interaction between interior spaces and man, man
manipulates his milieu through mediations of his person-—
based variables and this gives him a degree of control. At
the end aof this alteration he ls influenced by his own
environment. This brings along the second process: the
relation between man and his behavior as can be clearly
seen in Figure 4. Concerning the interactions, Mehrabian

(1976) states the following:

The person as an individual,
psychological one has environmental
properties. He is an environmental

component and how he interacts with his
setting helps determine the nature of
that setting and its effect on his
actions. The individual’'s relationship to
his environment therefore, is a dynamic
oneg. (1976, p.lil)

In order to understand the man-environment reciprocity
better, present day researchers study this field together
with various features of architectural spaces and personal
variables. These functional and aesthetic aspects of space
{such as color, lighting, furniture arrangement and so on)

refers to the features of architectural spaces that aid

14



the spatial understanding and provide cues for additional
1earniﬁg about interior spaces (8. Eaplan, 1975, cited in
O0'neill and Jasper, 1992). These féatures of architectural
apaces and personal variables are the major factors (or
important cues) for the linkages between all processes in

the reciprocity of man and his environment.

From the foregoing, it can be stated that person-based
studies based on explanatory and theoretical standpoints
are collected in cognitive representations and make use of
environmental and personal factors that may be relevant to
spatial cognition in the man-environment interaction
(0O'neill and Jasper, 1992). Thus, the process of man-
environment interchange begins with spatial-cognition in
which environmental preference (or subjective impressions)
is a predictor of results coming from evaluation of
spaces. (kaplan, 1975, 1977, Ouoted in 0'neill and Jasper,

1992, p.429). According to Rushton “Yspatial behavior,

exactly as any other behavior, is determined by
preferences only." (Quoted in O0'neill and Jasper,l969,
P.400). An observer’'s responses through cognitive
representation which is defined as the amount of

knowledge of the features of the environment has an

influence on spatial behavior.

Through affective response, a type of emotional response

in person—-based variables, man alters and modifies the



features of interior spaces. By changing the visual
dimenéians, any desired atmosphere in that space can be
created and the atmosphere becomes the sole predictor of

human behavior. (Heimstra and McFarling, 1974).

According to 0'neill and Jasper (1992), decision making on
the features of interior spaces is held through emotional

responses of individuals. He refers to Rushton’'s research

methodology and says that:

s xdecision behavior is evaluated by
examining sets of choices hetween
alternatives rather than through the
approach taken by gravity model
researches, in which descriptive
statistics are used to predict spatial
behavior in a system. (19922, p.419).

It can be said that an assessment of features of interior
spaces can be made through man—environment interchange,
how behavior indirectly alters the environment and how the
environment with its physical features and man’' s
alteration of it,. affect behavior. The environment serves
a motivating force because of its complexity and people
react to this in terms of few basic emotional responses.

These basic emotional dimensions are called the following:

l.Arousal—-nonarousal. Arousal is related to the interest—
evoking qualities of interior spaces.

2. Pleasure—~displeasure. leasure has to do with feelings

of liking and disliking.
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%Z. Dominance-submissiveness. Dominance refers to the

feeling of freedom of action.

These in turn, produce varied kinds of behaviors as
outputs. (Heimstra and McFarling, 1974; Mehrabian, 19763
D'neill and Jasper, 1992). The behavioral outcomes are
categorized in two groupsg the first one is approach
behavior, and the second one is avoldance behavior. It is
suppaorted by some researchers that interior spaces may
elicit positive and negative feelings through these

behaviors. In Mehrabian's words:

.« approach behavior, or an environment

that causes approach, 1s usually a
positive or desired sort of thing,
conversely, avoidance behavior or an
avoldance—-causing environment is

generally negative. (1992, p.b)
.2.1. Determinism in Man-Environment Relationship

~
ot

In summary, there are thres theoretical approaches to the

man—snvironment transactions

1. Free-will approach. This approach claims that the built

environment does not affect behavior.

2. PFPossibilistic approach. This approach claims that

a=

social and cultural attitudes of the environment have an
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impact on individuals.
z. Deterministic approach. This approach BERS the

environment, together with its subsystems, as the major

determinant of bebavior. (Lang, 1987).

In general there are two contradictory opinions
‘(approaches) concerning the relationship between man and
environment: while the first one refers to the belief that
environment determines an individual ‘s behavior, the other
states that behavior determines the qualities of the
snvironment. One way or the other, they imply a simple
cause—-effect relationship in the man—environment

transaction.

The first approach lies specifically in architectural
determinism which denotes that certain qualities
associated with a particular interior space will affect
the emotional responses of the individuals and this will
produce some behavioral outcomes. In  this transaction,
there exist empirical linkages between environmental
factors and psychological events that sees the environment

as the independent and man as the dependent variable:

A feature of strict deterministic theory
is the notion of unidirectional
causality: Stimulus (the environment)
acts on the subject to produce a given
behavior, mood, or attitude. This is
intriguing for design but poor
peychology, since it ignores the feedback
role of the partlicipant...(Ittelson
et.al., 1974, p.346-347).
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The latter approach, however, not only objects to the idea
that man is a passive receliver Qut also sees man as a
modifier of the architectural variables, through his own
perceptions and reactions. (0'neill and Jasper, 1992).
Another similar approach is found in  the ecological
cpsychology of Barker (1968), that recognizes the input of
the individual into environmental situations. We can not
ignore the accommodative role of interior spaces (Lang,
1987), but this does not mean that "the individual will
perceive a ctheerfully decorated room as cheerful if his
own mood is gloomy:; indesd, the decor may be seen as
totally inappropriate or at best neutral.” (Ittelson
et.al., 1974, p.346). The role of interior spaces thus can

be eupressed by the words of Studer (1970):

‘What operant findings suggest, among
other things, is that events which have
traditionally been regarded as the ends
in the design process, e.g9., pleasant,

weiting, stimulating, comfortable, the
participant’'s likes and dislikes, should
he reclassified. They are not ends at
all, but valuable means,; which should be
skillfully ordered to direct a moire
appropriate over—all bhehavioral texture.
They are membhers of a class
of...reinforcers... (Guoted in Ittelson,
et.al., 1974 p.=48).

2. The Importance of FPerception in the Assessment of

Interior Spaces

The mutual relationship between man and the built
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environment has 1its root in the guestion of how he
perceives his environment. When this question arises, it
is worthwhile to talk about the process of cognition as
weii because, according to Kaplan (1983), the relationship
between man and the bullt environment has its starting
point  through the informational process in which the
”actions (which an individual caries out in an interior
space) and the informational patterns (or the image that
shapes the space) determine the quality of the interface

between man and the built environment.

FReferring to Figure 4 we, see that perception hence
cognition, has an important role in the basic process of

the interaction between interior spaces man and behavior:

Research in environmental perception is
eesconcerned with discovering the lawful
relationships that are assumed to exist
firstly between the characteristics of
the physical environment and the way it
is perceived and secondly, between the

way it is perceived and subsequent
aspatial behavior. It must therefore
consider not only the factors involved in
the endowement of meaning, in the
development and change of attitudes,
factors affecting decision making and the
relationship between all these and

spatial behavior. {(lLee, 197%, p.118)

It is clear from the figure and from the foregoing that
cognition plays a central role in the whole process of’
perception, therefore it is very difficult to separate the

process of perception and cognition. (Lang,1987).
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