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SUMMARY

The research project explained in this thesis aimed

to understand the meaning of spaciousness of interiors
and to examine its relationship to some architectural
variableé. The project developed through four stages
each of which is explained in a different part in

this thesis: a) the pilot studies, b) the first
group of experimental studies, c) spaciousness=-scale
construction, and d) the second group experimental

studies utilizing the scales.

The pilot studies aimed to explore people's under-
standing of the construct of spaciousness by a series
of open-ended questionnairs, rank-ordering of charact-
eristics of spacious rooms and survey of newspaper
advertisements on ﬁousiné; These studies suggested
that spaciousness was®construct with positive conno-
tations, often used in daily life to describe and
evaluate interiors and that it was closely related to

the size, clutteredness and general atmosphere of rooms.

The first group of experiments consisted of five main
studies seeking to explore the relationship between
spaciousness evaluations of interiors and such variables

as the furniture density, the function of the interior,
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window size, window position and room proportion,

In all these studies a global spaciousness mecasuro

was taken cither by using a single 7-point spacious-
cramped (or confined) scale or by having subjects
equalize the feeling of spaciousness of a comparison
model to that of a standard one. This first group of
experiments mainly indicated that a) the relationship
between spaciousness and furniture density (cmpty,
furnished, ov;rfurnished) suggested an inverted-U
shaped function with an overfurnished interior being
assessed as less spacious than both an ecmpty and a
furnished one; b) people desire to carry out
"intimate~personal", "social" and "public" activities
in interiors with different degrees of spaciousness
from the least to the most, respectively; c) rooms with
windows on the short walls,were perceived as being more
spacious than the oﬁes with windows on the long sides;
d) when located on the short sides, the larger the
windows the more spacious the interiors were perceived;
e) oblong rooms were perceived as being more spacious
with continuous windows, wherecas square-like rooms
with smaller windows (B-bay);.and that f) the room
proportion did not scem to be related to the spaclousness

evaluations,
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Since these cexperiments obtuined only global

measures of spaciousnecss, their findings gave a
general understanding of the cffects of the variables
studied; At this point, the need was felt to
develop a more sophisticated scale which might not
only help us understand the construct of spaciousncss
better but also could give more detailed measurcs of
spaciousnessl To rcach this objective, an original
pool of 151 bipolar adjectives were reduced to 19 by
rPassing through five laborious stages consisting of
a) selection of items appropraite to describe the
spaciousness of interiors; b) sclection of a sample
of slides representing spacious and not spacious
interiors; c¢) evaluation of spacious and not spacious
slides with the retained items; d) factor analysis
of spaciousness and not-spaciousness dataj; e) selection
of the final set of items by using alpha reliabilit&
coefficient for spaciousness and crampedness scales.
The spaciousness scale was comprised of phree factors,
namely, appeal, planning and space frcedom, whercas
the crampedness scale was made up of the four factors

of planning, physical size, clutteredness and appeal.

The last group of experimental studies consisted of

cight studies each of which utilized the newly developed



spaclousness and crampedncss scales. The first one
examined the type of prescntation (the medium) of an
interior by comparing the spaciousness-crampedness
evalulations of a full-size room, its 1/10 scale model
and its colored slide. The results indicated that the
evaluations of a full-gize room and that of their
models did not differ, wherecas that of the slides
differed from both; In the light of this finding the
final group of experiments used full-size rooms or
models interchangcably and examined the effects of
organization, furniture density, room proportion,
window size, window poéition, curtain position, time

of the day, user, non-user differences and activity-
room type. These studies mainly indicated that

a) the morec organized a room, the more spacious it
appeared to be; b) an overfurnished interior was
pereived as being iess spacious than both the émpty
and the furnished ones, the main spaciousness factor
responsible for this relationship being space freedom;
c) interiors with either 3-bay or continuous windows
on the long sides received higher évaluations on the
space freecdom component of spaciousness than the ones
with windows on the short sides; however, when windows
were located on the long sides, interiors having 3-bay
windows rcceived lower values on the planning factor,

while thosc having continuous windows received lower
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ones on the appeal factor; d) when the windows

were located on the short walls, the interiors with
continuous windows were perceived as being more
spacious than those with smaller windows; e) a square
shaped interior received a higher value than the
root-2 model on the space freedom factor; when
comparéd to a root=-3 model, it received higher valucs
on both planning and space frecdom factors of
spaciousness; f) spaciousness evaluation of a room
did not vary whether it was seen during the day or
night-time;. or with open or closed curtains;;

g) the users of a room perceived the interior as being
less spacilous, in comparison to those who did not know
it; and h) interiors for social and public activities
fequired more spacious interiors than those for

personal-intimate onesg

Finally, the thesis will bé concluded by a general
discussion of the main findings and their implications

for architecture as well as for further research.,



PART ONE

INTRODUCTION



INTRODUCTION

1.1 REVIEW OF PAST WORK

With advancing technology and population growth modern
man had been compelled to pay increasing attention to
his relationship to the built environment. One of the
most striking features of our time is the progressive
concentration of a large human population in compact
cities, It is mainly this rapid urbanization that
has caused an incredible growth in scale and complexity
of buildings. Parallelling to this phenomenon is a
desire and attempt to continually improve standards

of physical and social well being, whilst pressing
general cconomic constrainté have demanded more
economical and functional building designs; functional,
not only in terms of primary human neecds like heating,
lighting, noise control, but also in terms of social

well being and psychological satisfaction,

In this complicated picture, the role of an architect
becomes very difficult; not only must he be able to
follow technological progress in various fields

(structure, construction, materials), cope with rapid
social change, try to understand new institutions in

the society; but also he must be able to find a



satisfactory answer to the psychological well being

of the future inhabitants of his buildings. He i1s
not only a coordinator and the leader of a team of
administrators, consuléants, engineers, but also the
artist'.’ His buildings must be rational, efficient,
economical, if not flexible and adaptable; spaces

he creates must be comfortable, pleasing, stimulating,
inspiring, and satisfactpry; But how can he cope with
all these intricate problems, especially with the most
complicated and long ignored psychological one, the
well being of the building users? Is his intuitive
understanding of human nature adequate and his own
observations sufficient for him to create good working

and living situations in his buildings?

Although it is in an early stage, in the last few
decades in various diciplines quite a number of attempts
have been made to understand the interrcelationship
between man and his built environment which directly

or indirectly may answer some of the problems that the
architect has. The carlier studies which were
isolated, using an empiricai ad hoc approach, mainly
dealt with the quantitative aspects, the minimum
essentials of the buildings; standards of lighting,
heating, noise control, ventilation, etc. The later

dealing
studies on the other hand were more comprchensiveawith



more variables in actual environments, and hence morec
relevant to architecture: they attempted to find
answers to spatial qualities and interpersonal
distances in terms of the contemporary human recquire-
ments. (see Ccraik 1970, Xamcron 1973, Ittelson 1973,
Kuller 19732 Langdon 1973, Canter 1974, Cantcr and

Lee 1974 for a detailed account of the field).

In an earlier comprehénsive discussion Craik (1968)
outlined the range of research paradigms that are
applicable to the study of physical environment and
listed alternatives for each of four different research
elcments (observers, displays, nature and format of
Judgements, and validation criteria). As observers,

he suggested special competence groups (e.g. architects,
! space! managers), special user groups (e.g. students,
the-elderly), and groups formed on the basis of person-
ality measures. As displays, he considered the use

of varying modes of direct expeoriences (looking at,
living in) as well as a number of simulation techniques.
He also rcviewed the major psychological asscssment
devices, such as adjective check lists, ratings, Q sorts
and also considered validation criteria, With these and
some other guidqlines, studics of perception of complex
environments have been undertaken in a wide variety of

scttings; interiors, exteriors of buildings, architectural
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forms, cities, highways, etc, The present project

‘eolncentrates on interiors,

Room - space

The room is perhaps the basic unit of architcctural
design: It is the cnclosure for activities in a
building (living, working), the main rcason for the
building; The success of the interior is largely
responsible for the success of the architectural
design. The room is designed to fulfil the needs
of an environment for man. It is experienced not
only in visual terms but also in thermal, tactile,
acoustic and olfactory terms. Man is not an onlooker,
he experiences this space as a whole, he lives in it,
The scale and proportions, the textures, colour and
use of material on various surfaces; the natural and
artificial lighting; furniture; acoustic properties
of the room;.;:.. all these are interwoven to give

a total experience of the space.

Clamp :(1973), a psychologist writes: "For boththe
architeét and psychologist,vspace encloses people;
distance between individuals regulates intimacy,
dominqnce and communication, and the types of activity
that can be carried on;;:: for the artist, space scems

to acquire mystic properties in its own right",



An architect, Engel (196l) describes the space in

a different way:
"Space in building, then, is an intrinsic medium
through which the art of architecture asserts
itself; Whereas other art forms express them-
sclves by occupying and enriching human space,
architecturce is the art that, in fact, creates
that space": ;::t:"Space ;::L is increasingly
determined by man's psychological requircments.
Thus, spatial cvaluation in architecturc more
distinctly marks the progress of civilization
than does the change in architectural technique
or form", "Just as architecture has changed in
its form and expression throughout history so
too has it changed in its concept of space. While
architectural form and expression waé subject
to abrupt breaks and sudden discontinuity, owing
to technical discoveries, socio-political revol-
utions, or philosophical changes, space in building
had experienced a steady and continuous evolution
throughout architectural history. Indecd, space
is the very clement that links architecture of
different epochs and different cultures and prescrves

continuity of architccturce from the past to the

present"(plzjj):



Another architect, this time a rosecarcher in
architectural psychology, Peled (1974) writes:
"That modern places, instifutions, homes, are
difficult or debilitating to live in has beccome
by now a common, almost a banal statement; The
inability to provide for, express and enrich 1life,
is so evident and abundant around us, that it has
become part of the media folklore.
.+..the poverty of design can be traced down to
one central phenomenon; a loss of insight into the
meaning of Spﬁce, of the spatiality of human
experience,

Too much architecture is related to, as observed.

Analytic constructs of structure, system analysis,
service system, as well as formal constructs
(spaces and objects as pncountered and apprcciated
rather than lived), layouts, are being given a
geometrical aesthetics of their own, disconnected
from the reality they are supposed to genecrate.
The tempo/spatial zone is objectified in every way.
The direct in-the work relations are ignored, or
as has been the fashion lately, cxperience is short
circuited back fo the experiencing being, the
sensory is being scparated from the Qholeness of

experience and provided in a "purc" form.;..



We have become tourists in our own lhomes. The
dircct cxperience revealed to the laymen (and to ‘
the designer in his laymen's porsona) has become
irrelcvant::.

While slogans of social relevance, indeed social
messianism, are part of architecture since the
beginning of the century and have become more so in
the last decade, it was rareoly backed by a real
insight into the spatiality of social encounter.
Usually it results in an attempt to create plastic,
objectified symobols of community of "togetherncss"
through buildings as objects and places, which

emphasise unity" (p.1-2)

Spaciousness

Spaciousness is a widely used term in everyday life
and architecture to describe and eyaluatelspaces.
It is a derivative of space, and Murray's
dictionary (1919) defines it as "1. The state or
quality of being wide, spacious or commodious;
extensivencss of area or dimensions; roominess.
Spacious (adJ:) of dwellings, rooms, etc;: Having
or affording ample space or room{ large, roomy,
comnodious" (Vol,IX, part 1). The Random House
Dictionary (1967) on the other hand gives for

spacious: "1, Containing much space, as a house,



room, court, street, ctec,; amply large. Syn. 1.
roomy, capacious, wide. Ant. 1. small, cramped",

The nearest word for spaciousness in the author's
language, Turkish, is "ferahlaik", It is of Arabic
origin "ferah" meaning happiness, gayness, pleasing
thing: In Turkish today it literally means "the
sensation of being open", It is closcly related

to the quality and amount of space as well as the
openness of the interior (fenestration, view)L The
antonym of "ferahlik" carries a strong meaning -
difficult to stand, unbearable, unlivable. In the
Arabic language "Ra'habah®" is the ncarest to spacious-
ness and means welcoming, welcoming and greeting with
its soul and heart. In French "“spaciousité®, in
German "geraumigkeit", in Japanese '"kaihokan" or
"basho no ooi" are the nearest terms and relate to

roominess and width of an interior;

Literature survey in arts and social scicnces shows

that spaciosness is often used. Gilbert (1949) cited

a passage from Binyon about a room designed by

Inigo Jones:
"It was not a very large room, but it scemed spacious,
partly because of its loftiness, partly because it
was empty of furniture, though panglled in wood

throughout. It is strange how suddenly onecan change
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one's mental climate...,. Those simple yel stately
proportions, that austerity of ornament that disdgin
of the trivial which yet communicates no scnse of
emptiness but rather of latent richness" (p.l).
Mercer (1971) reported comments by some architecture
students: "Windows rel}ve feelings of confinement....
provide a feeling of spaciousness" (p;53); Sanoff
(1972) writes: "The clearstory windows located at
the peak of the two-storey living-dining area suggest
a more apparent spaciousness as well as a major

cross-ventilation source" (p.l119).

In environmental psychology, in studies employing
semantic differential technique, a space dimension,
spaciousness of enclosedness is frequently reported;
it consists of adjectives like spacious, roomy, free
space, open, airy. (Kashmar 1965, 1970; Canter 1969;
Honikman 1970; Hersberger 1970, 1972; Secaton and
Collins 1972; Acking and Kuller 1972; Markus ct al
1972; ZXuller 19733. This space factor either
appeared independently (as in the cases of Kashmar,
Collins, llonikman, Markus et al, Acking and Kuller,

Kuller) or confounded with evaluative factors,

The use of the word spacious is not only confined to

description and evaluation of spaces but also for
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advertisment, A notable amount of house advertisc-
ments in newspapers and estate agencies employ this.
word generouslyl In general, spaciousness secms

to be strongly related to room and window size and

carries a positive affecctive connotation,

Past studies'

The bulk of éxperimental investigation of space
perception in psychology have been largely confined

to the study of perceived sizec, distance and form

of small objects (Gibson, 1950; Kilpatrick, 1961;

Forgus, 1966; Vernon, 1970, 1971). Some researchers

in the fields of architecture and perceptual psychology
have recently directed their attention to some of the
more complex dimensions that determine our responses

to the large scale architectural enviroment. Past
studies related to architectufal space and spaciousness
can roughly be grouped into two: l) Studies related

to the perception of interiors in general and 2) Studies
directl& or indirectly related to spaciousness. The
first of these will be briefly reported, the latter

will be reviewed in detail;

Studies related to the perception of interiors in general:
1) Maslow and Mintz (1956) investigated the psychological

effects of exposure to "beautiful" and "ugly" rooms.



Their subjects rated negative photographs of faces

on t&o dimensions, fatigue-energy and displeasurc-
well being presented in cach of threc rooms;
beautiful, ugly and average. In the beautiful room,
the faces were rated as more well being and energetic,
As a continuation of this, Maslow (1956) further studied
the behaviour of two people who administered the
pPrevious experiment - the !'examiners', and showed that
the examiners'usually finished testing more quickly
in the ugly room as compared to the beautiful one.

He also observed that the examiners in the ugly room
had reactions such as monotony, fatigue, headache,
sleep, discontent, irritability, hostility, and
avoidence of the room; while in the beautiful room
they felt comfort, pleasure, desire to continue their

activity.

K.H. Lee (1974) conducted a comprehensive hoﬁsing
survey in a new town, once in winter, once in summer
time and studied the interaction between the types of
heating and space usage, people's seating habits and
qttitudes: His empirical observations, measurcments
and descriptive evaluations in 195 houscholds indicated
that inadequate heating gave way to more intensive use
of the living room, less effeétive use of the space, and

more consistent parental seating in the living room.
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Peled (197&) formulated three theoretical postulates:
"1, That the spatial and non-spagtial are inter-
rclated aspects of experience, That people, objects
and placcs are experienced as entities, in their
wholeness.,....

2: That objects and places are experienced in
direct in-the-wald relations as the bodies of
mctaphoric beings;

3; That underlying the experiencc of people,

objects and places, there is a common dimensionality"
(1974, summary).

He interviwed 1llj passengers at length about their

experience in air terminals and was able to show his

point that a common dimensionality underlies the
experience of both spatial and non-spatial aspects

,of a situation,

Lau (1970) studied gloom and pleasantness, artificial
lighting quality in study-bedrooms, Ile found that

models werc satisfactory means to study artificial

lighting.

Kashmar (1965, 1970) developed a semantic scale for
the description of the interiors. Her 66 bipolar
scales differentidted between three rooms, but were

stable over time in the same room.
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Canter and Wools (1970) decveloped techniques for
appraising buildings. They used three semantic
differential scales: one concerning how inspiring
a room (building) was; another, its harmony; and
the third, its friendliness; These scales were
applied to music practice-rooms, study-bedrooms,
secretarial offices and houses: The scales were
able to discriminate between the stimuli as well as

between seating arrangement;

Using slides of interior (drawing rooms) and exterior
spaces.and repeating the experiments in the recal
environment, Kuller (1972) obtained a semantic model
for describiné perceived environment, applicablc to
both interiors and exteriors. It could be uscd not
.only for comparison between environments but also fgr
rating the environments against an inner frame of
reference (single judgements); A jury of three
experienced resecarchers selected variables that would
best represent his 8 factors; The first factor,
pleasantness, was presented by 8 variables, cach of
the remaining 7 factors by four (complexity, unity,
enclosedness, potency, social status, affection,
originality): He gave an account of semantic rating
in general and pointed out to the advantages of using

a standard test. Such a test would enable us not
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only to make better comparisons between different
studies, improve communication between rescarchers,
but also could be used as a practical tool by
architects, planners, behavioral scientists in
designing environments, education and environmental

theraphy;

2) Studies directly or indirectly rclated to spacious-
ness arc mainly two types; a) studics concerned with
exterior spaces, and b) studies concerned with interiors.

a) Studies concerned with exterior spaces:

A series of investigations by Garling have suggested
the hypothesis that the perceived openness-enclosure

of an architectural space is a function of its

physical size. In his initial investigation Garling
(1969a) found that observers (0s), instructed to usc

a ratio scaling procedurc, could reliably judge the
degree of openncss=-enclosure of out-of-door spaces.
Garling (1969b) also found that opcnness-enclosure
ratings, obtained from both colour photographs and in
situ viewing, were highly correlated with judgements

of the physical size of the spaces; To acount for this
correlation, Garling observed that Os may have confused
openness with largeness and enclosure with smallness in

making their ratings. That is, Garling proposecd that
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Os may have rated size rather than enclosurc as
instructed. In his later studies (1970a, 1970b)
he dealt with perceived size and dept of external
spaces by using colour photographs, detailed,
un-detailed dfawings and actual spaces., Ile
employed binocular and monocular viewing with the
magnitude ecstimation method and concluded that

perceived size of space depended on perceived depth.

Spreiregen (cited in Hayward and Franklin, 1974)

suggested that the perceived openness-enclosure of
an architectural (exterior) space was mediated by
the ratio of boundary wall height to wall distance

of the boundary from the observer.

Starting from Garling's findings and Spreiregen's
suggestions Hayward and Franklin (1974) hypothesized
that perceived openness-enclosure is determined by

the boundary wall height (H) to distance of the observer
from the facing wall (D), H/D ratio andindependent of
size of space: They uscd simple perspective drawings
(1/1, o.5/1, 0.33/1, 0.25/1 /D) of out-of-doors
architectural spaces of 10X10, 20X20 and 4OX40 feet in
size as stimuli wunder strict laboratory conditons
(monocular vision, restricted head movements, dark

room, etc)} Their results supported their hypothesis;
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i. vérying values of 1I/D ratio produced systomatic
differences in ratings of openness-enclosure,
as the value of 1/D increcased, perceived enclosure
also increased;

ii: the main effect of size of space was not sign-
ificant and size (area, volume) of space made no
difference in how open or enclosed a space
appeared; A 100 sq; ft. space and a 1600 sq.ft.
space yielded almost identical impressions of
enclosure, providing their boundry wall size-
distance proportions remained equal;

iii, the interaction between the size and /D ratio
was significant,

Although this study mainly dealt with simple graphical

stimuli and exterior spaces; the sizes of volumes

utilized are very similar to interiors and so its

findings can, perhaps, be applicable to interiors to

a degree.

Sorensen and I'loderus (1971) dealt with the various
intensities of enclosed (or as they called trestricted!)
space and their evaluations in an urban setting; By
using semantic differential technique and cmploying 1Y
photographs of different urban spaces, although not
very clear cut, they found a 0;72 correlation between
the degree of enclosure and evaluation index. Thus,

their subjécts cvaluated enclosed urban spaces more

favourably.
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Brodin (1973) started from the hypothesis that

people rate an outdoor environment with an enclosed
character more positively than an outdoor one with |
open character, and that the evaluations are influenced
by type of environment, Ratings of perspective
drawings and real situations indicated that evaluations
for different environments were different, but the

first part of her hypothesis was not a general rule,

Markus ct al's (1972) comprehensive survey of }27

houses on six sites in Scotland indicated that overall
satisfaction was a function of amount of grass around
the house, distance between houses,'garden size and

open space, The sky factor correlated highly with
general satisfaction as did the amount of buildings

in the view - this latter in the ncgative form - that is,
the more buildings in the view the lower overall

satisfaction,

b) Studies concerned with interiors;:

Dalkvist and Garling (1971) studied the visually
perceived or semsed 'restricted! space as a function of
two variables; wall or screcen arrangements and lighting,
The number of 80x80 cm., screens was varied between

0~ Y - 8 and 12, combined with four brightness levels

of about 1, 10, 100 and 1000 lux measured at the floor,
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Eleven subjects were asked to judge how restricted

the space appeared, by marking a position along a

10 cm: straight line, the two ends defined as
"completely restricted - not enclosed space at all',

The results indicated that apparent restricted

space increased directly with number of scrcens,.

On the other hand, the relationship between the apparent
restriction of space and brightness level was not so
simple: Although there was an increase in the restrict-
edness of space by increases in brightness (from 1 to 10 and
10 to 100 lux), this trend changed in the opposite

way for the highest brightness level (1000 lux) and,
regardless of the number of screens, the space was

Judged to be less restricted.

Although they used few subjects and worked with small
screens under laboratory conditions, Dalkvist and
Garling!s both findings are valuable for the present
project; The results may imply that; 1. the more
solid surfaces you have around the space, the more
restricted it looks, and ii; low brightness levels
make the space look restricted, however this later
statement has a very limited implication for their
éxperiment did not cover the usual brightness range

(100 to 1000 lux) of architectural spaces in detail.
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Kuller citing Ames's work (Kilpatrick 1961) which
implies that light surfaces scem either larger or
closer than dark surfaces, hypotesized that rooms
with light surfaces would scem larger and/or more
spacious (cited in Kuller 1972, p.100). Among other
things, he studied the relationship between openness
(spaciousness) of a room and lightness of its surfaces
by the help of colour slides of drawings; (Sce also
Acking and Kuller 1972); The results indicated a
high positive correlation betwecen these variables
(r=0.76, p <.01). He further checked his findings
by repeating the experiment in three full-~size rooms

and clearly varified the ecarlier results.

In another experiment (cited in Kuller 1972) Kuller

studied room size. He chosc three rooms, 6, 12, and

2l sq.m, in floor area, and asked each of his subjects

to rate one room in terms of a) semantic scale and

b) length and width of the room: HHe summarized the

results of the semantic method in the following way:
"As expected, the three rooms have been judged
significantly different;' This shows the existance
of an inner frame of refercnce with which thoe
individual can coﬁpare volumes of rooms in

absolute ratings" (Kuller 1972, p.lOL).



The three rooms were also rated significantly diffecrent
with respect to length and width, and bLoth of the
(2 and b) ratings produced very similar results, as
regards total curves, However, there were great
error variances for the individuals in both scmantic
and length-width ratingsp Kuller calculated the
produét-moment correlation coefficients between the
two rating methods (to figure out whether the
individuals who had given a high semantic rating had
also given a great length-width, ctc;) for each of
the three rooms. All corrclations were very low and
did not significantly differ from zcro. Kuller writes:
"Thus, it scems as if the way in which an
individual makes use of the semantic scale is
independent of the way in which he indicates
length and width for one and the same room, The
interpretation of this result is very intricate.
The most far-reaching conclusion would be that
individual variations in perceived size are
independent of variations in perceived length
and width) The most probable conclusion is, how=-
ever, that both rating methods give a random, and
between them independent, deviation from the

perception® (p;lOl);
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Mercer (1971) outlined his work on measuring the
extra space which, he thinks, a window imparts to a
room, in an article titled "On measuring the effec%
of a window"; He chose three rooms with the same
celing height; two of thesc were identical in size
and measured 8ft 7ins X 11ft 9ins X 7ft 10 ins,

Both of thesc rooms had a 5ft X 3ins X 3ft 6 ins
window, in one of the rooms the window was blocked
by white painted hardboard. The third room, on the
other hand was 6:2 times the volume of the former ones,
and its window was also occludedL He asked his

52 subjects (30 psychology, 22 architecture students)
to make six :sizec esfimations in three rooms: two
body dimensions, the size of their head and width of
shoulders; two imagined lengths of one foﬁt and one
foot six inches; and finally two recal lengths of

32.2 and 43.0 cm.

The results indicated that three of the six estimates
(1engths around 25 cm) werc significantly bigger in
the large room, as compared to the small one. lle
also comparcd the estimations in two small rooms, onc
with a window, one without; and found thattwo of the
estimations were greater in the windowed room as com-

pared to the windowless one. Mercer writes:
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"By plotting mecan estimation against room volumo
and fitting the estimates from the windowed toom
on the rosulting graphs, the apparent or .
phenomcnological volume (PV) of SW (small room
with window) was found. The extra space (ES)
due to the window is then given by: PV - recal

volume (RV) i;e;, PV -« RV = ES." Ile continues:

"It would appear that the PV and thus the ES
varies with what the person is concenred about;
When the subject is concerned with his own body size
that is, with something related to himself, the
effect of the window is greatest. When he is
concerned with imagined length the window effect
is not as marked, and when he is concerned with
size for which there is a visible comparison the
window has no effect at all. In other words,
the window affects most the person's perception
of himself - it makes him !'feel! bigger, as
manifest in his increased body boundary."

In estimations of 1ft imagined length there was a

significant occupational effect. In all six

estimations architecture students were morc accurate

than the psychology students.

Information given by Mercer in the published article

is unclear, if not confusing, especially on the
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comparison of the two small rooms. In addition to
that, as he himseclf admits, the way he calculated the
PV (phenomenological volume) is highly debatable.

More important than these, how relevant can cstimations
of lengths and body dimensions be for the perception
of interiors? What is the implication of perceiving

oneself bigger in the large room?

Holmberg et al (1967) investigated the effect of the
ratio between depth and width on the perception of
volume content of rectangular rooms, Four experiments
were carried out, one with 1/10 scale models, one

with 1/5, and two with full-scale mock up rooms.

In one of the two latter experiments subjeccts vicwed
the rooms from an open door, in the éther, they were
allowed to walk around in the room. For the full-
scale experiments six rooms were built in a
laboratory. The height of the rooms, 2.5 m.,, and the
arca (25 sq.m) was kept constant, but the relation
between depth and width was changed: 1;0, 115, 2,0, 2.5,
3;0, and 3;5: Thesc propgrtions were kept the same
for 1/10 and 1/5 scale models as woll; The magnitude
estimation method was used: The square room, called
'the standard! was given 100 points for its volume and

each of the 60 subjects was asked to agsign a valuc to
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each of the comparison rooms (according to his
subjective impression of its volume as compared to

the standard),

The results indicated that the proportions of the rooms
had a clear effcct on volume perception; the more
oblong a room, the more spacious it 1ooked; The
results also showed a good correspondance betwcen
small-scale and full-scale models concerning the
proportion and volume estimation, when the subjects
were stationary: When the subjects werc allowed to
walk around the full-scale rooms, however, they were
less affected by the proportions. "The reason for
this might be that the distance to the walls from the
observer is critical for volume perception", they
continue: "If the distance to the wall is a

relevant factor in the perception of volume content,
then one might predict that if stationary subjects
perceive a room from a door in one of the long walls,
they will perceive the room as smaller than if they

view it from a door in one of the short walls",

Although Homberg et al used empty models and mock-up
rooms, and did not simulate a rcal life situation,
their study is of a considerablc value for any kind

of space perception,
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Jeanplerrel!s research (1968) was related mainly to
i, distance perception, ii. ceiling height and

iii, room proportion in mock-up rooms;

i. oOne of the walls of a 7.00m long, 2.88m wido

and 2}12m high room could be moved by the help of

an electrical device; Fach of the 36 subjeccts was
asked to bring the opposite wall to a reference point,
of either 2.50, 3.00, 3.50 or l.00m, which was randomly
changéd each time by the experimenter; The recsults
indicated that when the wall was closer than 4.00m

to the subjects,  there was a significant tendency

to locate the panecl further away. .Jeanpierre
varified the results of this study by verbal
estimations of subjects in another and concluded that
"There is an obvious sensitivity in man when his
immediate environment diminishes" and "Estimation

of space within the dimensions of a house (room) is a
complex phenomenon; It uses some elements of pecr-
ception but it is something else, something beyond

the perception" (p.65).*

ii: In his sccond experiment Jeanpierre studied two
room sizes: 1) 3.00m deep, 4.00m widec and 2) 5.00m
decp, 6;00m wide; the celing height could be varied
between 2.00 and 2.90m.  Each of the 100 subjocts

had to adjust the ceiling height for 12 times;

*Translations from French was made by Mr. J.F. Allain,

Department of Modern Languages.
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6 sitting down, 6 standing up position; to choose
the best ceiling - room rclation,. The results
indicated that there was no relationship betwcen
height of the subjeccts and the ceiling adjustments.
But room size and position of the subjecct were
significant; adjusted ceiling heights in the large
room were greater than those in the smaller room
and adjustements made in the standing up position
were higher than those for sitting down; (Mcan
adjustments in 12sq.m. room were 2.540 and 2.473m
while in SOsq.m: room 2.709 and 2.646m, for standing

up and sitting down positions, respectively.

iii. In his last series of cxperiments Jeanpicrre
attempted to find the most satisfactory proportion
in an enclosed space. By three different approaches
he manipulated all threc dimensions of his mock-up |
room; ceiling height within the range of 2.00 to
3.00m, side wallin 1,50 to L4.00m and the opposite
wall in 1.00 to 5.50m. In this study his 8 subjccts
could move around the experimcntal room, and made
their judgements on a 5-point "greatly satisfied-not
satisfied at all" scale. Although this study was
carried out in winter and the experimental room was
not heated, the findings indicated that 2;50m ceiling

height and square or square like rectangular rooms
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were judged to be the most favourable ones.
Jeanpierre also noted that "People recact much
more acutely to unpleasant space than a pleasant

one" (p.112).

Though very comprchensive and valuable, Jecanpierre

used only mock~up interiors in his recsearch. As he
himself mentioned; a) therc were some shortcomings

in his. experimental technique of the last group of
studies (irregularities in model room, cold surroundings,
small number of subjects, etc;) and in general,

b) it is necessary to varify his findings in real

rooms with windows, furniture, ctc.

The title of Inui and Miyata's work (1973) is the

same as in the present project:'Spaciousness in

interiors; They tackled the problem from a lighting

point of view and aimed at finding a new criteria or

an index =-spaciousness- for window design. "Man

feels enclosed in a small windowless room, but he

féels in the open when he is on a balcony which commands

a bright prospect": Inui and Miyata further ecxplains:
"Spaciousness would have a minimum value in a
situation deprived of cvery bit of visual information;
in a completely dark room the value would be zero.

The maximum value would be found in a place which



commands an unobstructed hemisphere of sky,

c.g. a boundless desert or sea, As human

experience is finite and the unobstructed sky is

perceived as finite hemisphere, the maximum

value will be a finite one: The spaciousness

of interiors will usually fall between these

two extremes;.

Spaciousness should be evaluated on a unipolar

scale, beginning at zero and having a certain

magnitude for each interior;;: the unipolar

scale of spaciousness in the present study does not

contain a sense of pleasantness, and is regarded

as a pure magnitude scale of spaciousness".
Inui and Miyata employed three types of interior
models: 1/20, 1/10 and 1/5 scale models; the width
of the interiors were variable, the heights (3.00m)
and depths (8.00m) fixed. An adjustable window was
set in one.,wall, starting from a sill of 1.00m, The
models were designed to represent a simplified version
of an office with some scale furniture, They man-
ipulated sky luminance (using an artificial sky) in
three séeps, the average hérizontal illuminance on
the working plane in seven steps and the window width
in eight. steps, bf using magnitude estimation with
a standard model; The value of 100 was assigned to

the spaciousness of the standard model and cach of the
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10 subjects was asked to give a spaciousness value

to each of the J74 combinations of the above variab}es
as compared to the standard. The resultis indicated
that the spaciousness of different sky lumindnccs

was a function of interior illuminance, room size

and window size; The effect of room shape as a
variable was not éignificant in estimation of spacious-
ness; As for the scale of fhe models; there is no
differences between the results obtained franl/20,

1/10 and 1/5 scale conditions. Inui and Miyata
checked the results derived from the scalc model
experiments with 3 real rooms and varified the earlier

findings:

As in the earlier studies of environmental psychology,
Inui and Miyata abstracted the lighting from the
general context of the interiors; They had a great
desire to come to a clear-cut conclusion and to find

a spaciousness formula; this reflected in their
experimental design: Only 10 subjects were used to
examine hundreds of combinations of a 3X7X8 factorial
design; experiments were éarried out in laboratory
conditions, under an artificial sky; the furniturec

was used as they express "to add realism" to the.modols;

as a whole, it is more of a lighting study rather than

a spaciousness. The final "spaciousness formula" and
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agreement between the results of the scale models
and real room conditions do not look very con-
vincing edither perhaps toogood to bo true, Another
point is that, spaciousness may be quilte a different
construct in Japanese culture and might be
abstracted from its evaluative dimension, which may

not be the case of the British or European cultures.
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1.2 PILOT STUDIES

Three pilot studies were carried out to explorec
people'’s constructs of spaciousness - how pecople
understand and in fact do they understand the construct,
what variables are mentioned as being reclated to it,
what significance, if any, is being attached to the
construct,.etc: - by using open-ended questionaires,
card sorting and surveying the building advertiscments
in newspapers. In these studies an effort has been
made to get the opinions of other people besides the
university students by including secretaries, Jjanitors

and nursery school teachers.
1.2.1 Open-ended questionaire

In order to gain insight and to understand how pecople
describe and evaluate a spacious room, an open-ended
question was given to a number of subjects; Fach
subject was given a sheet of Al size paper with a
printed sentcnce at the top: "My conception of a
spacious room is: "and requested to write down his

(her) opinion,
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Three groups of subjects werec used:

i.

i,

iii,

Thirty-six undergraduate architecture
students, 32 male, 4 female,

twenty-four postgraduate std%nts,
secretariecs and janitors in the Department
of Architecture ang Building Science,
University of Strathclyde, 22 male,

10 femalec.

ten nursery school tecachers in a new town in

Scotland, all females;

The first group of subjects respondcd the questianaire

in a group session in-a classroom, others individually.

On the basis of the frequency counts of the mentioned

characteristics in subjects! responses, the following

main variables were derived:

Activity in the room,

shape, dimensions and size of the room,

materials used,

" furniture used,

light - natural, artificial - and.view,

colours,

other sensory stimuli - sound level, smell - and,

general atmosphere of the room
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The common characteristics of a spacious room mentioned
by all thrce groups were; being uncluttered and large,
having froe_circulation arca; good natural lighting;
high ceiling and a free, open, light atmosphere.

Table 1, in Appendix I glves a detalled account of
responses for cach group. Undergraduate architecture
students were more concerned about the lighting
characteristics (28 out of 36), room proportion and
shape (13/36); postgraduate and sccretarial group,
about furniture layout and other functional aspects

of the interior; nursery school tcachers, about

room size (7/10), colour (10/10, whitec or light

colours) and material (7/10 wall to wall carpeting).

1.2.2 Card-sorting - Rank order of characteristics

of spaciousness of a xoom

A number of characteristics of a room were chosen
etgl
from Markus (1972), Wools (1971) and Honikman (1970)
and written on secparate cards, each expressing a
possible element of spaciousness according to the
author, Each subject was asked to sort them into
four groups; extremely important, quite important,
slightly important, unimportant for a room to be

spacious,



Twenty~two volunteer undergraduate architecturc

students were used as subjects.

Each of the characteristics of the first grouping -
extremely important - was assigned a value of lj,

quite important 3, slightly important 2, and

unimportant 1, The responses of each of the 22
subjects was recorded, tabulated and the total as

well as the mean assigned values for each characteristics
were found (see Table 2, in Appendix I). As can be

seen in Table 2, in Appendix I, being uncrowded,

roomy, well ventilated, orderly, pleasant, having

large windows, lots of daylight were considered

important for a room to be spacious. The least

important properties, on the other hand, were being

expensive, new, ornate, complex, modern,

1.2.3 Survey of newspapers

One English, one Scoftish newspaper were examincd
for a period of 7 days. All the advertiscments
for accomﬁodation were checked and the usage of
the word "spacious" was recorded. It was found
out that 11.08% of English and 9.57% of Scottish

newspaper advertisements uscd the word spacious
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(see Table 3, in Appendix I). It was mainly uscd
with evaluative words and phrasecs like, attractive,
charming, lovely, well-planned, or with words of
some descriptive nature like, large, bright, with

a good view; etc.,

Although the percentages of the advertisements using
spaciousness are not very high, one can, in the way
it is used, speculate that it is aﬁ important,
desirable, economical construct for describing (and

perhaps, selling) the interiors.
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1.3 THE PROBLEM

As has been shown, spaciousness inferring the interior
space is an important construct, which may help our
understanding of andrecaction to interiors as a

whole, It seems, therefore, that a spaciousness
study not only may be interesting and enlighting on
its own account but may also have far reaching
implications for our understanding of other aspccts

of space (e.g. windows, furniture, etc.).

Broadly speaking, the review of the relevant research
indicated that, with the exception of Inui and Miyata's
work, there seems to be no direct attempt to
understand spaciousness per se. Studies in relation
to space have been undertaken by investigators who
were cither interested mainly in lighting or sizec of
the space, Hence, an arbitrary separation'is
observed among the investigators who associate them=
selves with one or. the other arca. The particular
position advocated here is that in undertaking a
study of interior space, not only these two arcas,
but also various aspects of space; room proportion,
position of a window, organization and amount of
furniture should also be studied. And if possible,

this study must examine the interactions between these




38

architcctural variables within a functional context.
A study like this may enablc us to answer to some

of the theoretical as well as practical problems.

Spaciousness seems to be closely rclated to silze

of interiors.

What is the differcnce betwecen these two words?

Do their connotative meanings differ at all? If so,
what is the relationship between the size and
spaciousness of a room? We can measure the size

of an interior with simple, objective means; can

we do the same for the spaciousness? Does every large

room look spacious, or vice versa?

Jeanpierre showed that square-like rooms are seen as
more satisfactory. Since spaciosness is highly
associated with satisfaction, can there be a relation
between rooﬁ proportion and spaclousness assessments?
If so, will our results confirm Jeanpierre's findings?
Or is it the other way around and the oblong rooms

are seen more spacious - as Ilolmberg et al showed?

It seems that another aspect of spaciousness is its
relatedness to windows, If so, is it thc natural

light we get from the window or other stimuli that
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counts? For cxaﬁple do interiors with windows

look less spacious during the night? Is there a

clear rclationship between window size and spaciousness
as Inui and Miyata showed? If so, what is the role

of window position and room proportion? Does
spaciousness of a room change with the changes in

the amount of light, like Inui and Miyata suggested,

or is it of some permenant nature and depend more on
'unchangeable! aspecté like room proportion,

window size, etc?

Pilot studies suggested that spacious rooms should not
be cluttered with furniture, if so what is the
relationship between spaciousness and furniture
density? Does organization of furniture have an
effect on spaciousness assessment of an interior?
Spaciousness is considered as a desirable quality in
general. Is it desirable in every situation? Do
people want to carry out all kinds of activities in
spacious interiors, if they are given the -

opportunity? Or do they make differentiations?

The present project will try to answer to some of
these questions. Spaciousness at this stage dis

conceived in rather loose terms, as a general fceling
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deriving mainly from perception of interior spaces,
It is hoped that, as the present research progressces,
ﬁot only an empirical definition of spaciousness

but also its relationship to somec architectural

variables will be achicved.



PART TWO

EXPERIMENTAL STUDIES I
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IT.1 THE EFFECT OF FURNITURE DENSITY ON THE SUBJECTIVE
EVALUATION OF SPACIQUSNESS AND ESTIMATION OI SIZE
OF ROOMS*,

The experiments to be reported in this section investigated
the effect of furniture density on evaluations of spacious-
ness and size estimations of full-size rooms. Although
data for spaciousness and size were collected at the same
time within the same experimental setting, they will be

presented separately for the sake of clarity.

" Earlier experiments

a) Spaciousness. As has been discussed in the literature
survey, studies related to spaciousness can be grouped
as those focusing on exterior spaces and those on interior
spaces. Included among the former are Hesselgren's
(1971), Garling's (1971) and Sorenson & Floderus' (1971)
investigations, all of which have dealt with "closed-
open space" in a manner similar to that of 'spaciousness’

in the present experiments.

To the author's knowledge, a direct study of spaciousness
in interiors has so far been undertaken only by Inui(1971).
Using a uni-polar scale, Inui's experiments have mainly

studied spaciousness in relation to sky luminance,

* A report of this study was presented at the Second
International Architectural Psychology Conference
in Lund, Sweden, June 1973 and published in Architectural
Psychology, R. Kuller (Ed.), 1973.
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horizontal illuminance, room size and window width

using various scale models.

Studies dealing with exterior spaces bear no direct
relation to the present experiments and those of Inui

have not considered the effect of furniture.

Size. As with spaciousness, a literature survey in
relation to the study of size judgements has indicated
that most of the investigations in this field bear no
direct relation to the object of the present experiment.
Being mainly carried out from a general psychological
standpoint, these studies on "space perception" and

"size judgments" have dealt with illusions, how human
being perceive the third dimension, which cues aid in
this process, the relationship between size and distance
etc. (Gibson, 19503 Dember 19613 Vernon, 1970, 19713
Epstein, 1963; Epstein et al., 1961; and Luckiesh, 1965).
Perhaps the only group of studies that seem to be related
to the present experiment are those dealing with "divided"
or "filled" space. The well known Oppel-Kundt illusion
(cited Piaget, 1969) shows that a divided line is over=
estimated in comparison to an undivided line of equal
length. Luria, et al. (1967) have shown that "filled
space" produces an impression of greater distance. In
their study, the relative distance of comparison and
standard targets was eétimated when there was a rod from

observer's chin rest to the standard and when the rod
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was abscnt. It has been found that the apparent
distance of the standard was greater when the rod was
present. These studies imply that a divided space

seems to appear larger.

An important problem for the architect is to determine
the degree to which these abstract findings can be
generalized to the subjective size estimations of

1living spaces where multiple cues like proximal size,
interposition and shading of elements, brightness,
texture gradients of surfaces, etc., all are experienc-
ed in a rather complex order. In other words, is the
architect justified in interpreting this as an indication
that the more elements a space contains the larger it

appears?

A seemingly related study is Holmberg, et al's (1967)
experiment about perception of volume. However, they
have only investigated the relationship between proportions
and volume estimations of 1/10, 1/5 and full-size empty
models, without considering the effect of furniture, but

have suggested it as an important variable,

The effect cf furniture layout in living spaces has in
the past only been studied in relation to inter-personal
relationships (Lipman, 1968; Sommer, 1969; Joiner, 1970);
'End the assessment of friendliness of rooms (Wools, 1970).

These studies do not bear a direct reclevance to the present
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experiments either.

The review of the past studies concerning size
judgments in general scems to imply a direct
relationship between size estimations and the

number of items in a particular space. However,
personal experience of the present author with
various empty and furnished interior spaces suggests
an inverse relationship. Therefore, the relation-
ship between size estimation and furniture density
needs to be determined empirically. For this
purpose, a completely randomized experimental design
with three experimental conditions of empty, furnish-
ed, overfurnished was devised. Moreover, since this
experiment constitutes a part of a larger project on
the study of spaciousness, an important aim is to
explore the general relationship between spacious-

ness evaluation and furniture density of rooms..

Thus, the aims of the two related experiments can be

stated as follows:

(i) to determine the effect of furniture density on
the spaciousness evaluation of rooms;

(1) to determine the influence of furniture density
on the size estimation of rooms; and

(1D indirectly, to study the relationship between size

estimations and spaciousness evaluations.
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METHOD

Subjects

Ninety volunteer, male architecture students (with a
mean age of 20.6 years) of the University of Strathclyde
were used as subjects. There were thirty subjects in

each of the three conditions of the experiments.

Stimuli

Two adjacent office rooms divided by a permanent partition
were used as stimuli. The main reason for using these
rooms as stimuli was that both of them could be observed
at the same time, thus eliminating the effect of the |
memory factor in the results; moreover, being adjacent,
the natural lighting was similar as well as many other
physical factors, such as: building materials, colour of
surfaces, artificial lighting and general character of the
rooms., One of the rooms was”used as the standard and the
other as a comparison roomj; the floop areca of the two
rooms were 11,95 and 8.82 square meters, respectivelyf The
standard room was furnished as an office, with two désks,
two low cabinets, one'ordinéry, two arm and two typist's
chairs, one coffee table, a 2x3m. cream coloured, plain
carpet and some permanent book shelves on one of the walls.
The furniture of the standard room was kept constant,

whereas, that of the comparison room was manipulated as,
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(a) empty, (b) furnished, with a desk, an ordinary, a
typist's and an armchair, a duplicating machine, a coffee
table and a 1.85 x 2.80 cream coloured, plain carpet and

a few books on the permanent shelves, (c) overfurnished,
with another desk, another typist's, and armchair, three
paintings and some more books in addition to the furniture
stated in the previous condition. For the furniture
layout of the standard room and that of the comparison

room in the three experimental conditions, see Figure 2.1.

Procedure

The experiments were administered to each subject individually;
that is, each subject assessed both spaciousness and size,

the order of which was counterbalanced within each experimental
group, Thus, half the subjects in each of the three
experimental condidions first responded to spaciousness,

then to size, whereas, the other half responded first to

size, then to spaciousness.

The spaciousness evaluations were obtained by using a seven- |
point 'spacious-cramped' scale. Each subject first evaluat- |
- ed the standard room, then the comparison room on two

separate "spacious-cramped" scales. For the size judg-
ments, magnitude estimation technique was used, whereby, |
the size of the standard room was stated to be 10 units

and each subject was asked to judge that of the comparison
room as compared to the standard. For the size judgmenté,

subjects were asked to stand in front of the partition
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'FIGURE 2,1. The arrangement of furniture in the standard room and
in the three conditions of the comparison room,
(a) empty, (b) furnished, (c) overfurnished.
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separating the two rooms, so that he could observe both

rooms equally well,

RESULTS

A)

. ) 1" -
Spaciousness., Subjects' responses on the "cramped

spacious" scale were converted into numerical scores
of 1 to 7, respectively. The mean scores of the
thirty subjects in each of the three conditions of

the experiment are shown in Figure 2.2.

Ashseen in Figure 2.2, the mean scores for the empty,
furnished, overfurnished conditions of the comparison
room are 3.73, 4.20, 2.66, respectively, and those of
the standard room are 4.u46, 4.20, 4.70, respectively.
The differences between the three spaciousness eval-
uations for the three conditions of the comparison
room were analyzed by analysis of variance for
factorial designs, the results of which have been

summarized in Table 2.1.

TABLE 2.1, Summary table for analysis of variance for

spaciousness evaluation of the comparison
room with furniture density and sequence
as two factors.

Source SS af ms F P
Total ' 216.40 89 - - -
Furniture density  37.00 2 18,50 8.94% p«.001
Sequence .0l 1 ou .02 n.s.
F. density x Seq. 5.u49 2 2,74 1,32 n.s.
Error 173.87 8u 2,07 - . -




%
" .
A 5\)
w
=
= l‘cs et o
—t
L
<
b
’ 4,0 A
b
(o
o 3.5 4
[
<
o]
[ |
§ 3‘0 -t
fm
oz
&
= 2.5 ).
; —-—— STANDARD ROOM
) = COMPARISON ROOM
1 ] )
] [] {
EMPTY FURNISIHED OVERFURNISHED
CONDITION CONDITION CONDITION

FIGURE 2.2. Mean spaciousness evaluations of the 30 subjects
in each of the three experimental conditions of
empty, furnished and overfurnished.

-
9.0.»-

= 8.5 |
H
5
- B.0
Ed
w0
f22 0N

4
%U: 7.5“'
te b
- o

} + !
EMPTY FURNISHED  OVERFURNISHED
CONDITION CONDITION  CONDITION

FIGURE 2.3. Mean size estimations of the thirty subjects in each
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As is shown in Table 2.1, the sequence effect, that
is, evaluating the comparison room on the basis of
spaciousness first or second, and the interaction
effect of sequence with treatment were not significant.
However, the overall treatment effect has been found
to be highly significant. t - tests for the
individual treatment means revealed that the difference
between the mean spaciousness evaluations of furnished
and overfurnished conditions were highly significant
(pé.OOl), as well as, the difference between empty
and overfurnished conditions (p<.01). However, the
difference between empty and furnished conditions was

not significant.

To check whether or not any uncontrolled factors were
contaminating the results, the differences between the
mean spaciousnesé evaluations of the standard room by
the thirty subjects in each of the three experimental
groups were also analyzed by an F - test; however,

since the standard room was kept constant all through,
the differences were not significant - a result which

was expected.

Size. Since the size of the standard room was stated
to be constant (10 units), the results are confined

to the mean size estimations of the comparison room

by the thirty subjects in each of the three experimental

conditions of empty, furnished, overfurnished. These
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mean scores are represented in Figure 2.3.

As can be seen in Figure 2.3, the mean size judgments
are 8.58, 8.26, 7.68 for empty, furnished and over=-

furnished conditions, respectively. The differences
between these means of the threec experimental condit-
ions were analyzed again by analysis of variance for
factorial designs. Table 2.2 summarizes the results

of this analysis.,

TABLE 2.2, Summary table for the analysis of variance

for size judgments of the comparison room,
with furniture density and sequence as two

factors.,
Source SS df ms F P
Total 153.66 89 - - -
Furniture density 12.49 2 6.25 3.74  p<.05
Sequence .10 1 .10 .06 n.s.
F. density x Seq. .97 2 .49 .29 N.S.
Error 140.10 84 1.67 - -

Table 2.2. shows that again the sequence and the inter-
action effects were not significant, whereas, the
treatment effect was significant (p¢.05).  However,

t - tests for differences between individual means

have revealed that the differences between empty
versus furnishéd and furnished versus overfurnished
conditions were not significant, but that of empty
versus overfurnished conditions was significant

(p¢.0L).
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DISCUSSION

A) Spaciousness. The results suggest the relationship

between empty, furnished, overfurnished conditions

ana their spaciousness evaluations to be of an inverted -
U shape. That is, both an empty room and an over-
furnished’one is assessed to be less spacious than a
furnished one. Although the differences between the
empty and furnished conditions were not significant,

the general trend seems to indicate that some degree

of furnishing has a positive effect on spaciousness
assessment. Incidentally, it is interesting to point
out that for the furnished condition the mean spacious-
ness evaluations of both the standard and the comparison
rooms coincided. That is to say, comparison room
which is about 20% smaller, was assessed to be just

as spacious as the standard room. It seems that

there is an optimal level for the furniture density;
when this density is exceeded, additionél items

start playing a negative role on people's feelings of -
spaciousness. This finding is in agreement with the
results of the pilot studies, which have indicated that
for quite a number of subjects' conceptions, spacious-

ness is closely related to being "uncluttered".
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' S8ize. The results for the size estimations have
shown that there is an inverse relationship between
the mean perceived size and furniture density. That
is, the empty room is assessed as the largest and the
overfurnished as the smallest. This finding is in
agreement with the expectations of the present author,
and shows that the rather ébstract findings about
"filled" or "divided space" cannot be readily general-
ized to full size rooms, where there is an interplay

of various factors.

An incidental finding is that for the furnished condition
the size estimations of these architecture students

were pretty close to the actual ratio of the size of the
comparison to standard room. On the other hand, in

the empty condition, they have slightly overestimated

and in the overfurnished case, slightly underestimated

the size of the comparison room.

These experiments, as well as Inui's findings and the
pilot studies carried out by the present author, have
confirmed the finding that spaciousness is a readily
understood concept and have suggested that spaciousness
of a room is related to but different from its assessed
size. Spaciousness seems to be more sensitive than

size to changes in furniture density.

In evaluating the findings of these experiments, it



should be kept in mind that these results were
obtained from a specific population, namely, male
architecture students whose judgments were made in
a specific setting, to a specific type and number
of items of furniture, arranged in a specific way.
Further experimentation is needed in this field to
specify the degree to which -these findings can be
generalized to the population in general, to settings
other than office rooms, and to different layouts.
Moreover, future studies should aim to clarify the
shape of the curve representing the relationship.
between spaciousness and furniture deﬁsity by

considering more than three levels.
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IT.2. DESIRABLE DEGREE OF SPACIOUSNESS FOR DIFFERENT
KINDS OF ACTIVITIES.

IT.2.1. THE INITIAL EXPERIMENT,.

In general one can say that each space is designed for a
certain function or a set of functions. In other words,
there is a differentiation of spaces and activities associat-
ed with them. Since spaciousness is a derivative of space,
it cannot be studied without considering the function or
pufpose‘of a particular space. One can compare the spacious-
ness of two classrooms; but it is not meaningful to compare
the spaciousness of a classroom with a kitchen or the
spaciousness of a car with a livingroom. In other words

one can only speak about spaciousness within a functional

context.

Spaciousness is generally accepted as a desirable quality.
Inui (1971) showed that it is closely related to satisfac-
tion, Canter (1972) has found satisfaction in a children's
hospifﬁl to be highly associated with spaciousness of the
wards. Pilot studies carried out by the present author

have dlso indicated that it is generally a desirable quality.

Since spacioushess is assumed to be inseparable from the
space and consequently from the function of the space, it
is important to study directly the relationship between

function and spaciousness. Thus, this study aims to clarify
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whether maximum spaciousness is desirable regardless of
the function of the space, or whether the degree of
spaciousness desirable for a specific space is, closely

related to the activities that will take place in it.

Being stimulated by Hediger's (1955, 1964) and

Hall's (1966) categorizations of relationships and
distances in animal and human life, an attempt has been
made to categorize empirically a range of activities into
three groups: personal-intimate, social and public. It
is hypothesized that for 'personal-intimate' activities
people prefer to be in confined spaces. For the
performance of the 'social' activities they choose rather
spacious envirbnments and for the 'public' activities

they prefer the most spacious environments.

METHOD

The selection procedure for the activities.

A list of 35 activities were administered to a group of

ten judges to bé classified into three groups; namely,
'personal~intimate', 'social', and 'public'. The judges
were instructed that the 'personal-intimate' grouping
referred to those activities which involved only themselves
and/or someone with whom they had very close relationships;
such as a lover, a mother, a very close friend, etc. With
such people they would tolerate more physical contact and

might engage in intimate, ego-involved activities. The
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'social' grouping, on the other hand, would include
the activities which usually involved more than two
persons with whom they had more distant relationships
and would tend to talk about more general, neutral
topies. These relationships might involve friends
in general, teachers, etc. Finally the 'public'
grouping referred to those activities that they would
engage in with people whom they cither knew very little
or did not know at all. See Appendix II A for the list
of 35 activities and the introduction given to the judges.
The judges' categorizations were éiven numerical values
of 'one' for 'personal-intimate', 'two' for 'social'
and 'three' for 'public' activities. (See Appendix II B%>
From the original 35 activities, fiftéen were selected. V
The two main criteria for selecting these activities were;
a) a high degree of agreement among the judges, b) an equal
representation of each category. The mean values of the
five activities representing the 'personal-intimate'
grouping was 1.02, that of 'social' was 1.96, and that of
'public' was 2.80. Thus, the difference between these

three means was highly significant (p<00l).

Subjects

Thirty six second-year architecture students (32 male,
L female) of the University of Strathclyde served as
subjects. ' The age range was between 18-24 with a mean

of 19.5.



Stimuli.

The fifteen activities selected, were mimeographed

in.two random orders, one being the reverse of the

other. Each activity had its own seven-point 'spacious-

confined' scale.

Procedure.

The activity scale was administered to all the subjects

at the same time in a classroom. Half the subjects were
given the first random order and the other half the

reverse order. The subjects were instructed to forget
about the‘specific places in which they have carried on
these activities but to concentrate on the spaciousness

of the kind of place which would be most desirable for each
activity. After a brief instruction to the usage of
seven-point scales, they were asked to check the appropriate
degree of speciousness.

(Appendix II.B illustrates the form used in this experiment.)

-

RESULTS

Thé scales were given the numerical values of 1-7
(confined-spacious). TFigure 2.4 shows the mean of the 36
subjects' evaluations of the desirable degree of
speciousness for each of the fifteen activities.

As can be seén in Figure 2.%., the dégree of spaciousness
desirable for personal-intimate, social and public activities
have formed distinct clﬁsters,

The mean values of the five activities representing
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Desirable Spaciousness
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L

discussing an int.,
prob. with a cl, fr.

praying alone

studying alone

watching a firepl,

Personal-intimate

activities.,

making love

Playing a musical
inst, for a grp.

drinking
studying with a grp.

dining with a grp.

Social activities.

being at a party

waiting for a train

debating

lecturing to a grp.
of 50 people

giving a pub. spe,

Public activities.

ice skating

FIGURE 2.4. Mean spaciousness cvaluations of the 36 subjects
for each of the fifteen activities,

Desirable
Spaciousness

INTIMATE SOCIAL PUBLIC

FIGURE 2.5, Mean spaciousness evaluations of the 36 subjects for
each of the three catcgories of personal-intimate,
social and public,
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each of the three categories are shown in Figure 2.5,

As is seen in Figure 2.5., the mecan of the 36 subjects'
evaluations of the desirable spaciousness value for the
personal-intimate grouping is 2.45; for the social
grouping 4.08; and for the public grouping 5.58.

The significance of the overall difference between

the three means were analyzed by an F-test for repcated
measures experimental design, as has been summarized

in Table 2.3.

TABLE 2.3. Summary table for analysis of variance
of the repeated measures of the desirable
spaciousness for personal-intimate, social
and public activities.

Source SS df ms F p
Total ‘ 256,47 107 - -
subjects 36.31 35 - -
Treatments 176.20 2 88.10 142.09 p<¢.001
Error 43.96 70 .62 -

As is shown in Table 2.3., the overall differences between
the three means for personal-intimate, social and public
activities are highly significant. Multiple comparisons
between the three means have indicated that all three means

are significantly different from one another (p < .001).

DISCUSSION

The results have strongly supported the hypothesis that
for some kind of activities people prefer rather confined

spaces, whereas, for others the desirable degrece of
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spaciousness increases. Personal-intimate activities
(praying, studying, making love, etc.) require

confined spaces. In these activities there is

a personal involvement or an . intimate involvement with
somebody in a spacej therefore, the activities themselves
are very important and require person's full concentration.
For that reason the individual needs privacy, seclusion

and to be himself. This desire for confinement was
discussed by a number of authors (Sandstrom, 19723 Sommer,
1969; Jonge, 1968; Hall, 1966) and explained by physiological,
cultural and psychological reasons. J.W. Black (1950) has
shown that the size and reverberation time of a room affects
reading rates; people read more slowly in larger rooms

where the reverberation time is longer than in smaller

rooms.  Hall (1966) has cited various instances of how
people from different cultures experience space; for
example, the same space perceived as crowded by the
Americans, may be quite spacious for the Latin Americans.
Sandstrom (1972) emphasized the psychological aspect of

space and attempted to link the good, friendly and unpleasant,
unfriendly memories with the experienced épace of childhood;
good and friendly memories being associated with soft,
poetic, while the unpleasant and unfriendly ones being linked
to spaces which are either larger and more desolate or

stringently pressing.

The second category of activities (social) require rather

spacious environments. This category has a social content
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and usually includes more than two people who know

each other reasonably well and are involved in non=-personal
activities or engaged in topics of conversation (drinking,
dining with a group of friends, being at a party, etc.).

The roles they play are rather formal in character and the
existence, pressure of.social norms and rules are felt.
Society is there and the individuals have to be more careful

and considerate of others.

The last grouping of activities, public, requires the most
spacious environments. They are well outside the personal
and group involvement, and include a number of people who
don't know each other. Participants act in certain
prescribed ways and treat each other as strangers (e.g.,
waiting for a train, debating, giving a public speech, etc.).
The roles they play are formal and predetermined by each
society or culture. Any breakage of rules brings its

heavy penalty to individuals.

One objection that may be raised in relation to the present
findings is that when the number of people taking part in an
activity increases, it necessarily requires a larger space.

The validity of this objection was studies later in a

related experiment. At this point, it can be pointed out that
this objection poses a problem only for the public activities
which in general need larger spaces, due to the number of
people involved. However, it is difficult to explain by

the same argument, why people prefer less spacious spaces

for intimate activities which could equally well be carried
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" out in more spacious and larger spaces.

Thus, the present experiment has clearly indicated

that for personal-intimate activities people prefer confined,
or less spacidus spaces, which may be related to a need

for seclusion, for freedom from the environmental pressures
or to be able to concentrate fully on the problem or the
other party involved in the intimate activity and what

not. One cannot help but share Goodman's (1973) comment
that "any human activity is rich with cause and shapej

with tendency of the organism and adjustment to the
environment", and this study is only a part of the beginning

for further understanding of human nature and its environment.

I1.2.2 THE EXPERIMENT CONTROLLING THE NUMBER OF PEOPLE
INVOLVED IN THE ACTIVITIES

The experimental study reported in the previous section

on "the desirable degree of spaciousness for different
kinds of activities" has shown that personal-intimate
activities require rather confined spaces, social activities
require rather spacious and public activities require

the most spacious spaces. One important p;int that needs
to be clarified here is whether or to what degree this
relationship is being determined by the number of people
involved in each activity, because these activities
involve an increasing number of people by definition; for
personal-intimate activities the number of people inVOlved

is few, for social activities it increases and for public

activities this number reaches still a higher level.
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Actually, from a practical point of view, the important
thing is to realize this relationship between the kind
of activities and spaciousness, as our experimental work
has clearly shown. However, a theoretical problem
that one needs to tackle here is to specify what factors
really bring about this relationship between activities
and spaciousness. In other words, is this relationship
determiped mainly by the number of people involved in the
activities, or the relationship between participants
or by the nature of the activities themselves which may be
related to some psychological factors such as, a need for
seclusion, for privacy, for dominating, owning or defending
one's territory in the case of personal-intimate activities,
in contrast to exposing oneself to new people, new events
and experiences in the case of public activities? Therefore,
another experiment using the same procedure but this time
controlling the number of people involved in the activities

was carried out.

One problem that could be foreseen here was related to
choosing a group of activities with an equal number of
people to represent each of the three groupings of personal-
intimate, social, and public, because it might not be
possible to keep the number constant and still be able to
represent each grouping. A related issue that came out
here was whether the 'roles' or the 'activities' should

be manipulated; in other words, should we try to find some
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activities that represented the three groupings
irrespective of the actor's relation (or role) to the
other party (PRAYING, be it with a friend, or someone you
do not know, DINING, be it with a lover, a distant friend
or someone you do not know, DISCUSSING, DEBATING, etc.)
or should we keep the activities the same but manipulate
the actor's relation or role to the other party‘(eating
with a LOVER, eating with a COLLEAGUE, and eating with
SOMEONE YOU DO NOT KNOW), or both? Thus it was decided
that the best solution would be to give the judges as
cbmprehénsive a list as was possible representing both
of the above mentioned possibilities and find out empirically

how they would sort them out.

METHOD

The selection procedure for the activities:

A list of 28 activities was administered to 22 judges
individually, again to be classified into three groups,
namely "personal-iﬁtimate", "social", and "public".
The. judges were instructed as was in the previous study
(II.2.I.). Appendix II.C illustrates the instructions

together with the activity list given to 22 male judges.

The judges' categorizations were again given numerical
values of 'one' for "personal-intimate", 'two' for
"social", and 'three' for "public" activities. From the
original 28 activities fifteen were selected. The two

main criteria for selecting these activities were; a) a high
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degrec of agreement among the judges, and D) an equal
representation of each category. The mean values of.
the five activities representing the "personal=-intimate"
grouping was 1.23, that of "social" was 2.03, and that

of "publice" was 2.74.

Table 1 in Appendix II classifies the selected activities
with respect to the number of people involved. As can

be seen in Table 1, Appendix II, the selected 5 activities
in three activity groups included equal numbers of people
with only two exceptional cases: i) Personal-intimate

and social groupings had one activitiy involving one

person other than the actor ('Dining with a lover' -intimate,
'Dining with a businessman to make a deal' - social)

but the public activity instead, included "a few"

(Playing a musical instrument for a few people you don't
know); and ii) social and public grouping had one

activity involving "a bunch of ..." people, while in the
personal-intimate group "your family" represented this
number (bunch). Other than these two cases, each of the.
three activity groups classified by the judges, had the
very same number of people (a few, a dozen, eight to ten).
Another aspect questioned earlier -whether the activities
or the relationship (roles) between pcople was the decisive
factor in determining the three groupings was cleared up:
22 judges gave more emphasis to roles rather than the

activities themselves, In other words, an activity
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(e.g., reading, discussing) was categorized in all three
groups of personal-intimate, social, and public, accord-
ing to the actor's relation to the other people; thus

one activity was not always considered personal-intimate

or social or public.

Subjects
Thirty eight undergraduate architecture students, 3H

male, 4 female, were used as subjects. The mean age was

19.66 years, the range being between 18-22.

Stimuli

The fifteen selected activities and a buffer one, were
mimeographed in two random orders, oﬁe being the reverse
of the other. Each activity had its own seven-point
spacious-confined scale. One of the two lists of
activities used in the experiment is given in Appendix
III.D. The instruction page was the same as in the

ﬁrevious experiment (see Appendix II.B).

" Procedure

The experiment was administered to all subjects at the
same time in a classroom. Half the subjects were given
the first random order and the other half the reverse
order. After a brief instruction to the usage of seven-
point scales, they were asked to check the appropriate
degree of spaciousness which would be most desirable for

each activity.
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RESULTS AND DISCUSSION

The scales were given the numerical values of 1 = 7
(confined-spacious)., Figure 2.6 shows the mean of the
38 subjects' evaluations of the fifteen activities. The
mean of the five activities representing each of the
three categories, on the other hand, are shown in

Figure' 2.7.

As can be seen in Figure 2.7, the mean of the 38
subjects' evaluations of the desirable spaciousnesé

value for the 'personal-intimate' grouping was 2.87; for
the 'social' grouping 4.0l; and for the 'public' grouping
4,86, The data was analysed by one-way analysis of
variance with repeated measures. Table 2.4 summerises
the results of this analysis.

TABLE 2.4 . SUMMARY TABLE FOR ONE-WAY (ACTIVITY:

PERSONAL-INTIMATE, SOCIAL, PUBLIC)
ANALYSIS OF VARIANCE WITH REPEATED

MEASURES
. Source ... .... S8S8 . df . ms . .F. P
Subjects 979,69 37 26.u48 - -
Treatments 1882.4Y4 2 941,22 107.u45 p<.001
Error 6u8.23 74 8.76 - -
TOTAL 3510.36 113 - - -

As is seen in Table 2.4, the overall differcnces between

the three means for personal-intimate, social, and
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6 passengers waiting
for a train

A bunch of boy-scouts
debating

Discussing ,.. with
8-10 M,P.'s

Playing music for a few
people you don't know

PUBLIC

Reading in the company
of strangers

A bunch of skiers having
a party

Reading in the company
of a few classmates

Discussing ... with
8-~10 classmates

Dining with a
businessman

SOCIAL

6 student meetihg for
a tutorial

Playing music for your
family

Reading in the company of
a few family members

Discussing ... with 8-10
close friends

INTIMATE

6 close friend meeting
for a prayer

Diriing with a lover J

Desirable spaciousness

T 1 T !

2,00 3.00 4,00 .00

FIGURE 2. 6. The mean evaluations of 15 activitics by 38 subjects,
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public activities were highly significant. Separate
t-tests analyses applied for three types of activities
also indicated that the differences between all three

groupings were significant at p¢.001 level.

The results clarified the question asked about the péle
of the number of people in deciding the appropriate
degree of spaciousness for three types of activities:
even when the number of people is kept constant in
'personal-intimate', 'social', and 'public' activities,
people still want to carry out these activities in
interiors with significantly different levels of
spaciousness. In other words, not the number of people,
but the relationship between the people seems to be the
decisive factor in this issue. People desire to carry
out public activities in the most spacious interiors;
théy prefer spacious rooms for social ones; and they
think that less spacious interiors will be more proper
for the personal-intimate activities, even if the number

of people involved is the same.
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II.3 THE EFFECT OF ROOM PROPORTION, WINDOW SIZE, WINDOW
POSITION

11.3;1 THE EFFECT OF WINDOW SIZE, ROOM PROPORTION AND
WINDOW POSITION ON SPACIOUSNESS EVALUATIONS OF
ROOMS#

The review of the relevant literature and the pilot

studies reported in Part 1, indicated that spaciousness

was closely related to windows. In order to gain some

insight in this field, four pilot studies were carried

out in real rooms. Due to their exploratory nature,

these studies are presented in Appendix II.

The litgrature on windows and window designs are-
extensive, among which Markus' (1967), Ne'eman &
Hopkinson's (1970), Collingro & Roessler's (1972) are
the most closely related ones to the present experiments.
Markus emphasised the importance of window as a visual
link with the outside world and considered the maximum
information as the primary function of the window.

Ne'eman & Hopkinson's studies on 1/12 scale models

* A report of this study was presented at the International
CIE Symposium on "Windows and their functions in
architectural design" in Istanbul, Turkey, October 1973
with Professor T.A. Markus and published in the
Proceedings of the Conference.
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introduced the idea of "critical minimum acceptable
window size"., They stated that a scale model was a

valid analogue for studying vision and light in buildings.
They also found that the selected minimum acceptable
window size was dependent neither on the level of day-
light penetrating through the window nor on internal
artificial illumination. They stated that "the
subjective appraisal cannot be related directly and
simply to any single dimensional parameter" and explained
the assessment of minimum acceptable window width
according to three different shapes of the room. Hence
their results reveal a close relationship between the
minimum window width and room proportion. Contrary to
Ne'eman & Hopkinson's study Collingro & Roessler have
found the artificial lighting and window width to be
significantly related to communication with outside.
Their Ss felt less enclosed and restrained when the
amount of artificial light increased in the model, and

also when the width of the window increased.

Working with various scale models under an artificial

sky, Inui & Miyata found that spaciousness for different
sky luminances was a function of interior illuminance,
room size and window size. They mentioned that the scales
of models didn't affect the spaciousness estimation and
they didn't find any significant difference between

various shapes (proportions) of models.
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Jeanpierre (1968) on the other hand, working with full-
size mock-up interiors, found cut that people in general
preferred square or square-like rectangular rooms to

other room shapes.

Another highly relevant investigation to the present

one is Holmberg et. al.'s (1967) study on the perception
of volume content of recfangular rooms. They used 1/10,
1/5 and full-scale empty rooms with 1.5, 2.0, 2.5, 3.0,
3.5 depth to width floor ratios and found a linear
relation between these ratios and perception of volume
(content); "the more oblong a room, the more spacious it
looks". (However, they didn't consider the effect of
furniture, didn't deal with windows and the proportions
they used were exaggerated.) They suggested that the
distance of the wall from the observer might be re-
sponsible for the linear relationship obtained between
room ratios and perception of volume. Their results
show a good correspondence between 1/10, 1/5 and full-
scale models concerning the proportion and volume esti-
mation when the Ss were stationary. Lau (1970), dealing
with subjective assessment of artificial lighting quality,
also concluded that models were satisfactory means to

study artificial lighting.

On the basis of these studies which are directly or

indirectly related to spaciousness, we can conclude thatj
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a) Models are satisfactory means to study the visual
aspects of spaces,

b) Spaciousness may be directly related to window size,

c¢) The effect of window position on spaciousness seem
indeterminate, and finally,

d) There are doubts about the influence of sky luminance
on choosing a preferred window width.,

In order to find out the effect of window size, room

’shape'and window position on spaciousness a completely

fandomised 2 x 2 x 2 factorial design was devised, with

two levels of window size (three-bay and continuous),

two levels of room shape (square root two by one, and

square root three by one floor proportions) and two

levels of window position (window on short wall and

window on long wall)., TFigure 2.8 shows the eight com-

binations of these three experimental variables. Hence

the main aims of the experiment were:

1) To study.the effect of window size on spaciousness,
(variable A)

2) To study the effect of room shape on spaciousness,
(variable B)

3) To study the effect of window location on spacious-
ness (variable C) énd

4) To study the interaction between these three variables.
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METHOD

Subjects

One hundred and twenty volunteer, male students, staff
members and technicians of the University of Strathclyde
were used as subjects. The mean age was 31.40 years.
There were fifteen subjects in each of the eight con=-

ditions of the experiment.

Stimuli

1) A square conference room,

2) A 1/10 model of this conference room which will be
referred to as the standard modei,

3) Two 1/10 scale adjustable models:

a. -square root two by one

b. square root three by one proportioned model,
both with similgr architectural character to
the standard model.

1) A square conference room was selected for use as a
standard; a basic room to be compared with diff-
erently proportioned rooms. The floor arca was
about 36 square meters, ceiling height 2.70 m. It
had a five-bay continuous window with a 0.95 m. sill
height. (See Figure 2.9). The room was located at
the fourth floor of one of the University buildings
and had a view to the ﬁest, on to other University

buildings and Glasgow cityscape. Due to its
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continuous window, the room had adequate natural
lighting and did not require any electric lighting
during the experimental days in summer. The room
had a wall-to-wall dark-brown carpet, white (BS

2660 range, BS 9-102 white) ceiling tiles and warm
white (BS 2660 range; BS 4-0u6 parchment) painted
walls; four 1.52x.71m. brown tables, fifteen
aluminium tubular, upholstered, charcoal chairs. As
can be seen in Figure 2.9, the tables were placed in
the middle of the room, and a row of chairs on the
south side.

The 1/10 model of the conference room was constructed
and furnished with 1/10 scale furniture. As true a
representation of the actual room as is possible was
aimed at. A viewing aperture located at a height
representing standing eye level was set on the East
wall, opposite to the window, at the door position
of the real room. By looking into the model through
the aperture the observer was simulating standing

at the rear end of the réom, entering’through the
door and looking at the room, facing the window.
(See Figure 2.10).

Two adjustable, 1/10 scale models were designed; one
with square root two by one, the other with square -
root three by one floor proportions. The size of

each model could be changed by means of a handle, but
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the proportion and ceiling height of cach was kept
constant. Two walls and the floor (base) of cach
adjustable model were fixed, while the remaining two
walls were moveable on the diagonal of the basic
rectangle, so that the proportion always remained the
same. It was possible to change the two moveable
walls for eight of the experimental conditions. The
adjustable models were designed in such a way that
all of the eight experimental conditions would have
similar architectural atmosphere - using the same
materials', colouring of surfaces, ceiling height,
dimensioné”of window bays, furniture layout, ctc. -
excépt for the‘room proportions, placement of the
window (on short or long wall) and the number of
window bays. The fixed walls had two viewing
apertures, according to the eXperimental setting,
one of them was blocked while the other one used

for looking into the model.

The furniture arrangement was such that for the I, III,
V and VII conditions the row of chairs was placed to the
North side of the room, giving a mirror image of the
layout in the standard model; while in other conditions
the arrangement in principle was similar to the one in
the standard model and consequently to the actual room.
(See Figures 2.11 and 2.12.) The smallest possible area

in both of the adjustable models was equivalent to about
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25 square meters and the largest to 47 square meters,
thus i 30% of the area of standard model could be

achieved.

The rationale for choosing the stimuli

Choice of rectangles: To avoid the arbitrary selection
of room dimensions, basic root rectangles were employed;
square, square root two by one, and square root three

by one. The relationship between a square and these
rectangles is that the diagonal of a square yields square
root two length, and the diagonal of square root two by
one rectangle yields square root three length. The
numerical values of root two and root three are 1.4ll

and 1,732 respectively. In architectural context these

two proportions can be considered quite common.

Windows starting from the corner of the room: Ne'eman

& Hopkinson as well as Inui & Miyata used symmetrical

window positions. In the present study the windows start

from one end of one of the walls. The reasons for this
are;

1) Since the models are adjustable it would have been
very difficult to have symmetrical windows on a
flexible wall without cumbersome devices,

2) To enable the Ss to adjust the model size without
changing

a. window position with respect to the room and
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consequently,
b. the ‘general character of the window wall,

3) To be able to have a continuous window, starting
from one end and enlarging or diminishing with the
will of the Ss,

4) An increasing number of buildings are being designed

with these characteristics.

Sky luminance and artificial lighting not considered:

1) The authors at this stage, wanted to learn about the
effects of natural lighting on spaciousness,

2) The models used here as stimuli are simpler, easier
to deal with, enabling one to work with them in any
place,

3) Since the models are adjustable it would have been
very difficult to maintain the similar electric
lighting pattern and quantity in the models,

4) The selected expebiméntal room had a continuous
window, had adequate daylight and did not need any
electric lighting during the experiments,

5) Experiments were carried out in sﬁmmer between 9.00 =
17.00 hours, in mainly cloudy conditions; sky lumin-

ance could be considered more or less constant.

View: Due to their positioning in the room, the models
had the same view as the real room. Thus the information

content of the windows was roughly constant. The room



87

used for the experiments was far away from any other
occupied building and therefore there was no problem of

visual privacy.

Procedure

For each of the eight experimental conditions, two
models, the standard model and one of the adjustable
models, were placed side by side, in front of the windows
of the conference room, so that they could be compared
easily and would have more or less the same view and the

lighting conditions as the actual room.

The experiment was administered to each subject indiv-
idually. After a short introduction.each subject was
first asked to compare the spaciousness of the real room
with its 1/10 model (standard model). Then the
experimenter demonstrated how to adjust the rectangular
model and left the model in "equal area" position and
asked the subject to adjust it so that both of the
models (rectangular and the standard) would look equal
in spaciousness. When the subject adjusted the model
and expressed that he was satisfied with his.judgement
he was thanked and left the room, then the experimenter

measured and recorded the subject's assessed size.

" In architectural psychology literature there are a
number of investigations with scale models, giving the

subjects the opportunity of changing one of the
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variables (Jeanpierre, 1968; Hill, 1968; Ne'eman &
Hopkinson, 19703 Inui & Miyata, 1973; Keighley 1973).

In the present study the subjects were enabled to adjust
and choose any size they felt satisfactory. They could
practice and make their decisions within the limits of
the experiment, where there were no limiting sizes or

steps of different sizes.

Although many authors mentioned the possibility of using
scale models in visual tasks, the present author also
wénted to check the validity of 1/10 scale models with
regards to spaciousness. First of all subjects were
taken into the experimental room, they were asked to
compare its spaciousness with its 1/10 model (standard
model) , then the Ss were asked to compare the rectangular
model with the standard model. This procedure was
thought to help the Ss to follow a smooth mental judge-
ment; step by step starting with the consideration of
the spaciousness of an actual room, continuing with the
judgement of the 1/10 scale model of the same room and
ending with the comparison of the same scale but two

different shape models.
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RESULTS

IT.

.Comparison of spaciousness of the actual room with

its 1/10 scale model: 35 of the 120 subjects assessed
the standard model more spacious than the actual
room, 20 of the Ss assessed the room more spacious
than its model; while 65 Ss assessed the room and its
1/10 model equal in spaciousness. Thus 5u4% of the
Ss saw no difference.

Spaéiousness comparison of two models:

Subjects' assessment of rectangular adjustable models
were measured, recorded and converted into volume.
The mean assessed volumes for the 15 Ss in each of
the eight conditions of the experiment are shown in

Figure 2,13, It must be kept in mind that the

smaller the volume of the adjustable model the more

spacious it is judged to be. As is seen in Figure
2.13, in five conditions (I, II, V, VII, VIII)
rectangular models were assessed more spacious than
the standard model, while in the other three con-
ditions (III, IV, VI) the standard model was
assessed more spacious. The adjusted sizes of the
rectangular models were very close to the size of
the standard model; the mean of the largest adjusted

3

one was 8.08m” or 8.25% larger than the standard

model and the mean of the smallest adjusted one was
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experiment.
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3.32m3 or 3.38% smaller than the standard. Thus the

difference between the largest and the smallest was

11.40m3.

The differences between the eight spaciousness assess-

ments for the eight conditions of the rectangular models

were analyzed by analysis of variance for a 2 x 2 X 2

factorial experiment, the results of which are

summarised in Table 2.5.

TABLE 2.5 SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR
SPACIOUSNESS ASSESSMENTS OF THE RECTANGULAR

MODELS WITH WINDOW SIZE, ROOM PROPORTION
AND PLACEMENT OF WINDOW AS THREE VARIABLES

Source SS df ms F P
A Window size 0.00 1 0.00 - -
B Room proportion 14,47 1 14,47 0.18 -
C Window position 488,59 1 488,59 6.4l p¢.025
AXB 749,20 1l 749,20 9.83 p¢.005
AXZC 83.13 1 83.13 1.09 -~
BXC 54,00 1 54,00 0.70 =~
AXBXC 185.81 1 185.81 2.43 p¢.20
Error 8530.20 112 76.16 - -

Total 10105.40 119 - - -

" Main Effects

As is seen in Table 2.5, the main effects of window size
and room proportion are not significant whereas that of
window position is significant (p¢.025). That is, when

the window is on a short wall, irrespective of the
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window size or proportion of the models, all the models
were assessed to be more spacious than the models with

the window on a long wall.

Interaction Effects

The interaction of window size with room proportion is
highly significant (p¢.005). In the three-bay window
cése, root two models were assessed (quite) spacious
(adjusted mean volume being 96.24m°) while root three
models were assessed (quite) cramped (adjusted mean
volume 100.54m3). On the other hand, when the windows
were continuous on one of the walls (larger window area)
the situation was reversed, and the root two models were
seen as least spacious (101.2um’) while the root three
models were evaluated as the most spacious (adjusted
mean volume being 95,55m°). Figure 2.14 shows the A X B
(window size X room proportion) interaction in graphical
form. As can be seen in this Figure, in both of the
window conditions the volume of the standard model is

between the above mentioned values.

t - tests applied for simple effects of A X B interaction
indicate that in three-bay and continuous window con-
ditions the differences between root two and root three
models are significant (t = 2.006; df = 58; p¢.025 for
three-bay windows and t = 2.297; df = 58; p<.025 for

continuous windows).
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t - tests applied for root two models show that the
difference between three-bay windows and continuous
windows is significant (t = 1.9263; df = 58; p¢.05). This
difference in root three case is also significant (t =

2.4953 df = 583 p¢Ol).

As can be seen in Table 2.5, the other interaction
effects are not significant. Although the high-order

interaction is approaching significance (p¢.20).

DISCUSSION

I. The results of the present experiment verified that
1/10 detailed scale models can be used as a means
to represent the interior spaces. More than 50% of
subjects saw no difference between the spaciousness
of the actual room and its model. About 30%
assessed the model as being more spacious than the
room, This may be due to the fact that during the
experiment the models (both the standard and the
comparison) that were placed on tables, occupied a
certain volume.

ITI. The results indicate the main effects of window size

| and proportion of rooms to be insignificant. This
finding may seem to be in conflict with the results
of the past studies which have in general showed
window size to be directly related to spaciousness

(Collingro & Roessler, 1972, Inui & Miyata, 1973).
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The highly significant interaction of window size
with room proportion however, points out that the
effect of window size on spaciousness is more
complicated than past literature has shown. It scems
that the effect of window size gains importance when
it is considered within the proportion of the rooms.
‘In square~like rooms smaller windows give greater
feeling of spaciousness than continuous windows, on
the other hand, in oblong rooms continuous windows
give a greater feeling of spaciousness. 1In other
words, the root two proportioned rooms can give

more economical volumes with smaller windows and the
root three proportioned rooms with larger windows.

(See Figure 2.14),

One of the most important findings of this experiment
is the strong relationship between spaciousness
evaluation and window position; irrespective of the
window size or proportion of the models, the rooms
were seen as being more spacious when the windows
were on the short wall. This, of course, is a
comfort for architects and shows that a smaller
external wall which is desirable for building economy

also gives better spaciousness.

On the basis of the main findings, namely, the main

effect of window position and the window size x room
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proportion interaction, square-like rooms will be
expected to appear more spacious with a smaller
(three-bay) window on the short wall, and oblong
rooms to be evaluated as being more spacious when
there is a continuous window on the short wall.
Figure 2.13 shows that the comparison models bearing
these characteristics were assessed as most spacious
(conditions I and VII). The mean adjusted volume in
the lst condition is 95.63m3 and in the VIIth 9um3.
It should be pointed out that the sizes of the
windows in these two conditions are very close to
each other; specifically 5.l+3m2 in the lst condition
and 6.88m> in the VIIth. Hence, these findings seem
to indicate the very interesting possibility of

determining the most economical solution of desirable

window size and spaciousness relationship.

In five experimental conditions the standard model
was seen less spacious than the comparison ones, in
the remaining three conditions it was assessed more
spacious. But in all of the eight conditions the
adjusted sizes of the comparison models were very
close to the size of the standard model. (The range
of the ‘adjusted volumes for all of the 120 Ss had a
minimum value of 84.21m3 and a maximum of 121&.59m3

as compared with 97.93m3 volume of the standard -

model.) This finding indicates thatj; either the Ss
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do very careful and consistent judgements of spacious=-
ness or, they associate the spaciousness very closely

with physical volume or floor area.

One of the unexpected findings of this experiment is
the inverse relationship between window size and
spaciousness in root two proportioned models. One
would expect that the root two model with continuous
window on long wall (condition VI) would be assessed
as one of the most spacious rooms. Contrary to this
expectation this condition was evaluated as the least
spacious., This finding seems to warraxt some explan=-
ation: The sizes of the windows in the first four
conditions was constant, 5.u3m2, while in the last

2 11.39m%, 6.88m° and

four it was variable 7.69m
12.02m® for the V., VI., VII. and VIII. conditions,
respectively. The ratio of the window area to the
floor area ranged from 14%.33% in the IVth condition
to 33.65% in the VIIIth. That is t6 say the window
sizes were relatively large. (See Ne'eman &
Hopkinson, 1970). Ss might have found this high
"window area/floor area" ratio very unusual and had
 difficulty in making judgements, or spaciousness
may be a concept that loses its meaning above a
certain limit of window size; beyond a certain size

of window, or amount of light, some other factors

might be playing more important roles.
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In generalising the findings of this experiment it
cshoud be kept in mind that these results were ob-=
tained from a specific population, whose judgements
were made in a specific setting, to specific room
proportions and window design, to a specific type,
number and arrangement of furniture. Further exper-
iments are underway as part of the general research
project on spaciousness, to specify the degree to
which these findings can be generalised to different

layouts, different proportions and window designs.
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II.3.2 THE RELATIONSHIP BETWEEN THREE LEVELS OF WINDOW
SIZE, TWO LEVELS OF ROOM PROPORTIOM AND
SPACIOUSNESS ASSESSMENT OF ROOMS

The previously reported experiment indicated that rooms
with their windows on the short walls were assessed as
being more spacious than the ones with windows on the
long siges. Another finding of the previous study was
that the window size effect did not reach significance.
As was mentioned before, this finding was not in
agreement either with the findings of Inui and Myata
(1973) or with the findings of Collingro and Roessler
(1972). Inui and Miyata had found a positive significant
relationship between the window size and spaciousness,
and Collingro and Roessler showed that when the width
of the window was increased, people felt less enclosed

and restrained.

The fact that the window size effect did not reach
significance in the previous experiment might have been
due to the relatively large size of three-bay windows.
Particularly when the windows were located on the short
sides'of the models, the size of three-bay windows were
very close to that of continuous ones (see the discussion
part of Experiment II.3.1). Hence, perhaps the two
leQels used had not varied the size of windows suf-

ficiently to study the main effect of this variable. To
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examine this possibility, the present experiment was
devised. By keeping the window position constant on
the short side, this experiment aimed to study the eff-
ects of three levels of window size (2-bay, 3-bay and
continuous) and two levels of room proportion (root-two
and root-three floor proportions) on spaciousness

assessment of 1/10 scale models.

METHOD

Subjedté

Thirty subjects of the two new conditions involving
2-bay windows were again male students, staff members
and technicians of the University of Strathclyde. The
data for the four conditions involving 3-bay and con-
tinuous windows were taken from the previously reported
study. There were fifteen subjects in each of the six
conditions of the present experiment. The overall mean
age for all subjects was 28.15 years, the range of the
mean ages for the six conditions being between 20.46 and

38.40 years.

- Stimuli

The sfimuli were the same as in the previous experiment
except a new window size - 2-bay window - was introduced
to the short sides of the root-two and root-three

adjustable models.
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Procedure

The procedure was the same as in the previous experiment

(see Experiment II.3.1)

RESULTS

.

Subjects' assessments of rectangular adﬁustable models
were measured, recorded and converted into volume as was
done in the previous experiment. The mean assessed
volumes for the fifteen subjects in each of the six con-
ditions of the experiment can be seen in Table 2.6.
TABLE 2.6 THE MEAN ASSESSED VOLUMES OF THE FIFTEEN

‘SUBJECTS IN EéCH OF THE SIX CONDITIONS OF THE
EXPERIMENT (m™)

2-bay window |3-bay window| continuous window
Root=-two 103,96 95.63 96.48
Root=three 99.81 98.79 94,61
Mean 101.885 97.21 95,545

it must be kept in mind that the smaller the volume of ~
the adjustable model, the more spacious it ié judged to
be. The data was analyzed by a two-way - 3(window size
X 2(room proportion) - analysis of variance for completely
randomised factorial designs. Table 2.7 summarizes the

results of this énalysis.

As can be seen in Table 2.7, the main effect of window
size was significant (p¢.025). That is when positioned

on the short sides, the interiors having smaller windows
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TABLE 2.7 SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR
SPACIQUSNESS ASSESSMENTS OF THE ADJUSTABLE
MODELS WITH WINDOW SIZE AND ROOM PROPORTION
AS TWO VARIABLES

SOURCE SS DF MS F P
A (window size) 648.6557 2 324,3278 3.940u ,025
B (room proportion) 20.3157 1 20,3157 .2468 -
AB . 208.8844 2 04,4422 1,268 =
Residual 6913.8983 84 82,3083

TOTAL 7791,7543 89

were perceived as being less spacious than those with
continuous windows. Separate t-test analyses indicated

that the difference between the spaciousness of rooms

with 2-bay and continuous windows was significant (t

2.53, df = 58, p<02), whereas the difference between

2-bay and 3-bay windows was reaching significance (t
1.93, df = 58, p¢.1l). There was no difference between
the spaciousness assessments of rooms with 3-bay and

continuous windows.

DISCUSSION

The results indicated the main effect of Qindow size to
be significant. Rooms with continuous windows were
assessed as being significantly more spacious than the
ones with the smaller 2-bay windows. The difference
between the spaciousness of rooms with 3-bay and contin-
uous windows was not significant, while that between

2-bay and 3-bay windows was approaching significance.
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TABLE 2.8 WINDOW SIZES, FLOOR AREAS AND RATIOS OT
WINDOW SIZES TO FLOOR AREAS OF THE SIX
EXPERIMENTAL CONDITIONS (m?2)

Vindow Size| Floor Area [Window/ Mean
. Floor | w./floor

2=bay .| root=2 3.62 38,50 9.40% 9.60%
window | root-3 3.62 36,97 9,79%

. [3=bay | root-2 5.43 35.542 T5.33% | 15 094
window | root=-3 S.u3 36,59 14,24%
contin. root=2 7.69 35.73 21. 5% 20.58%
window | root=-3 6.88 35.04 19.63%

The ratio between window size and average adjusted floor
areas for the three types of windows were 9,60%, 15.09%
and 20.58%, for 2=-bay, 3-bay and continuous windows,
respectively. Table 2.8 shows window sizes, floor areas
and ratios of window sizes to floor areas of the three

types of windows for thh root-two and root-three models.

Results implied that the increase in the ratio of
window/floor area from about 9.6% to 20.6% significantly
increased the spaciousness of the interiors, while the
increase from 9.6% to about 15.4% was almost significant.
On the other hand, people did not see any difference
between the spaciousness of interiors when the window/
floor area ratios increased from 15.1% to 20.6%. Thus

on the basis of the present findings it can be concluded
that when the windows are quite small (smaller than about
1/10 of the floor area) the rooms are perceived least

spacious. Any increases in window size helps the interior
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to appear more spacious, consequently the most spacious
condition is achieved by increasing the width of the

window to the full width of the room (continuous window).

To recapitulate, the results of the two experiments
related to window size, window position and room pro-
portion showed that:

(a) The. spaciousness assessment of a real room and that
of its 1/10 scale model seem to be similar;

(b)-rooﬁs with their windows on the short sides are seen
more spacious than those with their windows on the
long sides;

(c) root-two models (square~like) are seen more spacious
with 3~-bay windows, whereas root-three (oblong) ones
with continuous windows;

(d) when located on the short sides, interiors with small
2-bay windows ave assessed as being less spacious =

than those with continuous windows.
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SPACIOUSNESS SCALE CONSTRUCTION
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SPACIOUSNESS SCALE CONSTRUCTION

ITI.1l. STAGE 1 :THE SELECTION AND TIIE RATINGS OF
DESCRIPTIVE ADJECTIVE PAIRS ON APPROPRIATENESS TO

DESCRIBE THE SPACIQUSNESS OI' A ROOM

As this project progressed, a continuous need was
felt to understand better and clarify the meaning
of spaciousness, as well as a nced for a mor& dis-
criminative tool to evaluate the interiors in terms
of spaciousnecss, For this purpose an attempt was
made to construct a spaciousness scale., It was
hoped that this would serve two main functions; one
being theorctical, the other more practical. on
theoretical level, such a scale would further
enlighten the main psychological components.of
spaciousness, therecby clarifying its denotative and
connotative meanings and enhancing our understaning
of the construct; On the practical level, the
scale might enable one to rate or evaluate interiors
with respect to spaciousness. It should be pointed
out that this scale is considered specifically as a
tool to be uscd for experimental purposes. For
example by asking subjects to cvaluate a number of

interiors using this scale, we should be in a position
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to differentiate between those perccived as spacious
and those that are not; hence by way of a systcmatic
manipulation of the variables cxposed in the
interiors, it would be possible to collect a wide
range of experimental data in a more economical way,
It was hoped that such a tool might enable the
investigator to obtain evaluations of spaciousness
without mentioning the word!spaciousness!, which may
be'spccifically important in some investigations,

like intergroup comparisons or cross-cultural studies.

METHOD

a) .One hundred and twenty adjective pairs were
selected from different sources (Vielhauer, 1965;
Canter, 1969; Honikman, 1970; Wools, 1971) to be
rated on their appropriateness to describe the
spaciousness of a room. Nine of the 120 adjective
pairs were duplicated to assess the internal con-
sistency of the ratings. Thus, total list prescnted
for rating consisted of 129 pairs of adjecctives.

(Sce Appendix III,A) The entire list was randomly
printed on six pages and the order of the pages in

the list was randomized;



108

Thirty six undergfaduatc architecturc students
(1972-73 second year), 32 males, lj females,

served as raters.

b) After further investigation of the related
fileds and survey of the newly published literature
31 new bipolar adjective pairs were added to the
list of 120 pairs, altogether recaching the number
of 151 (Canter and Wools 1970; DPRU, 1972;
Hersberger, 1972; Xuller, 1972 and 1973).  The
reason for this addition of new pairs was to have
as comprehensive a list as possible. In addition
to the nine duplicated pairs, one of the new

31 bipolar adjectives was repeated to assess the
internal consistency of the ratings. Thus, total
list prescented for rating consisted of 161 pairs of
adjectives; The new pairs were randomly added to
each of the six pages of the previous list

(Appendix III).

Two groups of subjects served as raters ;

l. Forty two undergraduate and graduate architccture
and psychology students, 32 male, 10 female,

2. TFifty seven officec workers, 30 malec, 27 fecmale,
in onc of the large offices in Glasgow.

The questionaire was administered to each group in

separate sessions.
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Each adjective pair e.g. large-small, plecasant-
unpleasant, was rated on its appropriatencss to
describe the spaciousness of a room. An eleven-
point rafing scale, ranging from a rating of ono,
"extremely inappropriate" to a rating of eleven,
"extremely appropriate" was used. The reason why
an ll-point scale was utilized is due to its more
discriminative nature as compared to any scale with
a smaller categorization. At this stage a need
was felt to draw a clear borderline between éhe
appropriate and inappropriate pairs. The subjects
were also given the option of using'question marks
to desighate any pair of words whose meaning was

unclear;
RESULTS

To obtain a measure of internal consistency, correlation
coefficients of the 10 duplicated pairs were computed.
The analysis of data for the 10 repcated adjective

pairs indicated that, the variables did not have a
normal distribution. Hence, rank order corrclation
cocfficients, both Spcarman's rho and Kendall's tau
were computed for each of the ten duplicated pairs by
the help of the SPSS (1970) computer program., Since

the Kendall's tau seems more appropriate for the
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present data (a large number of cases were classified
into a felatively small number of categorios)

Table III.l.l., gives only these coefficients and
their tz! values for the whole subjcct sample

(spss 1970, p.153, Siéﬁel, 1956). The combined
correlation for the total subject sample gave a

mean 'z! value of 8:2&, which is significant beyond
the .00003 lcvel; (Table 1 in Appendix III gives
both the computed Spearman's rho and Kendall!s tau
values and their significane levels for throe

different subject groups, males, females and the

total subject sample),

Means, standard deviations and the question marks were

found for each of the 161 pairs of adjectives to obtain

the central tendency of appropriateness values, the

amount of subjects! agrecement and clarity of meanings

of the adjective pairs.

The criteria for deleting adjecctive pairs were

stringent;' To be elimindtéd, an adjective pair

(1) had a mean below 7.0, the first "appropriate"
point on the ll-point scale, for either
student or office worker groups; |

(1i) had a standard deviation of 3,16 (variance
of 11:00) or larger;

(iii) had 9 or more question marks,
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TABLE III;J.l. COMPUTED TWO-TAILED KENDALL'S TAU
CORRELATION COEFFICIENTS AND THEIR
'z! VALUES FOR EACH OF THE TEN

REPEATED ADJECTIVE PAIRS (ALL GROUPS)

NO. OF KENDALL'S

BIPOLAR ADJECTIVE RESPONSE TAU SIGNIF, =z
restful~disturbing 133 . 356 .001 6,08
Pleasant-unpleasant 135 . 541 . 001 9.31
uncluttered-cluttered 134 487 .001 8.35
empty-full . 131 .52l " .o01 8.87
contemporary-traditional ,13l .519 .001 8.90
distinctive-ordinary 13 - .387 .00L  6.63
graceful-clumsy . . 132 455 .001  7.74
livable-unlivable 133 L49 .001 7.66
neat-messy . 133 . 526 .001 8,97
huge-tiny 95  .638 001 9.15
MEAN 8.2

These criteria left 31 adjective pairsL Most of

the pairs had small standard deviations, thus the
criterion of a standard deviation of 3.16 or

larger was a post hoc empirical decision, signifying
wide variability among subjects' ratings. As a
secondary check the medians and the interquartile

ranges of the retained 31 adjective pairs were
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computed and it was found that the interquartile
ranges were 5 or smaller and the medians were 7 or
above, In other words, all the rectained adjective
pairs were rated within the appropriate range by at
least 50% of the subjects and the dispersion of
judgements were not high. (See Appendix IITI,
Tables 2 and 3 for the ratings of the whole list

and the retained 31 adjective palrs, respectively).
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ITI.2. STAGE 2 : THE SELECTION AND EVALUATION OF

INTERIOR SLIDES IN TERMS OF "SPACLOUSNESS"

METHOD

From a large pool of 35 mm; coloured slides,

36 slides of interiors (living rooms, offices,
chapels, lounges, exhibition halls) were selected
by the author who tried to choose an equal number

of "spacious" and "not spacious" slides.

The order of selected 36 slides were randomized
(Appendix III, Table ) and projected on a 2 x 2 m.
white screen: To minimize the order effect, first,
all of -the 36 slides were projected for a fow -

seconds cach, then each onc was shown for approximately

20 seconds to be rated.

A four - point scalc !'Very spacious - Spacious =~
Not spacious - Not spacious at all! was used to
evaluate the spaciousness of each slide, (Sce

_Appendix ITT. D).

The subjects were{
1. Twenty five office workers, 18 male, 7 female,

in a large office in Glasgow.
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2, Thirty eight undergradunte architecture students
(1973-74 second year), 34 male, 4 female.

Groups 1 and 2 rated the slides in scparate sessions.
RESULTS

The meanratingfor each slide was calculated for each
group of subjects. Figure 3.1 shows the curves of
the meén values for office workers and students.

The examination of Figure 3.1 indicates a striking
similarity between the ratings of two different
subject groups. The Pearson product - moment
correlation applied to the mean ratings of the slides
by two groups of subjects gave an 'r' of .950,
(n=36), which is significant beyond p<.001 level.

The rank order of slides can be seen in Appendix ITII.

Table 5 for each group and for the whole subject

sample.,

The five slides that were rated as tlhie most spacious
énd the five that were rated as the least spacious

by both subject groups were sclected to be used in the
third stage; Table 6 in Appendix III. gives the
means and standard deviations of 7 most spacious

and 8 least spacious interiors for comparison,
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IIL.3. STAGE 3 : RATINGS OF SELECTED SLIDES WITIH

THE FINAL LIST O BIPOLAR ADJECTIVE PAIRS

1. Pilot study

A pilot study was carried out with 6 subjects in
order to see the general rcaction of the subjects

to the stimuli, the procedure and to length of

time spent; Ten 35 mm., coloured slides chosen in
£he scecond stage of the scale construction (5 most
spacious, 5 least spacious interiors) were projected
on a 2x2 m., white screen one by one, and the subjects
were asked to rate them with the final list of 31
bipolar adjective pairs. See Appendix III.

c, for.one of the 10 identical lists used by each.
subject to evaluate each of the 10 interiors.

The pilot experiment took 35 minutes altogether, and
none of the subjects mentioned the length of time

as unreasonable when the matter was discussed later
on, Subjects thought that the cxperimeht was
interesting. One subject wanted the necutral linec on
7-point scale to be emphasized in a clear way. The
meanings of adjective pairs, like 'well scaled!,
'well balanced! and !static space! were questioned.
(It was also mentioned that when the order of

adjective pairs was kept constant for cach subject,
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as in the study, subjects did not spend much cnergy

or time to judge the slides onc after another).

In the light of the pilot study, 6 differcnt ran-
domized lists of 31 Bipolar adjectives werc preparecd,
ten of the same list to be given to one subject,

and the neutral line in 7-point scale was emphasized.
Seec Appendix III.D, for the final form of questionaire

to be used in the main study;

2. Main study
METHOD

Five most spacious and 5 lecast spacious (from now on

called 'not spacious'!) slides of interiors selected

in "stage two" were shown to three groups of

subjects in three scparate sessions;

1. Twenty one office workers, 10 male, 11 female,

2. Torty one first year architecturc students
(1973-74), 36 male, 5 female,

3. Twenty five third year architecture students

(1973-74), 22 male, 3 female.

Each of the 87 subjects judged each of the 10 slides

by 31 7-point adjective pairs selected in "stage one',
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The order of the slides were random but this ran-
domness was kept constant in all threce sossions,

The average time spent for the rating ranged between

25 and 35 minutes.

Subjects?! evaluations on the 31 adjective pairs were
converted into numerical scores of 1 to 7, (l represent-
ing the undersirable énd of the scale, e.g., small,
cluttered, repclling, etc., and 7 referring to the
desirable one, c.g., largc, uncluttercd, invi%ing,
etc.), tabulated and punched into IBM computer

cards, By using SPSS (1970) computer program,
first an aritmegtical mean value in cach variable

was calculated for cach of the 10 interiors based

on the Jjudgements of 87 individuals. Thesce mecan
values then constituted the basis for two correlation
matrices, for the five most spacious and the five
least spacious interiors. The corrclation of each
variable with all the other 30 variables werc
calculated in terms of Pearson Product-Moment correl-
ation coefficient. Then the two scparate groups

of [}65 correlation coefficients were tabulated and
the application of the McQuitty's Elcmentary Linkage
Analysis (1957, 1961, 1964) to cach table gave way

to meaningful clusters of adjective pairs for both

interiors, Hence o further detailed analysis, factor
spacious and not spacioussranalysis, of the data was
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undertaken, (Correlation matrices for spacious
and not spacious interiors can be scen in Appendix

III. Tables 7 and 8 respoctively).
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III.L}; STAGE L} : FACTOR ANALYSIS

As has been described in the third stage of spacious-
ness scale construction, five most spacious and five
lcast spacious slides of interiors were shown to

87 subjects. Fach subjoct judged cach of thoe ten
slides by 31 (7-point) bipolar adjectives. By using
"Statistical Package ffor Social Scicnce" computer
program (SPSS, 1970), first an aritlunctical mean value
in each variable was calculated for cach of the

10 interiors based on the judgements of 87 individuals,
These mean values then constituted the basis for two
correlation matrices, for the five most spacious

and the five least spacious interiors. The
correlation of each variable with all the other 30
variables were calculated in terms of Pearson Produgt-
Moﬁent correlation coofficient: Then the two scparate
groups of }65 corrclations were subjected to a principal
componént analysis and rotated to orthogonal, simple
structure by the Varimax method. The number of
extracted factors in SPSS program was first determined
by eigenvalues, whereby the factors that have cigen-
values grecater than 1 were extracted (Rummel, 1970;

SPSS, 1970; Harman, 1967).
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RESULTS

Spacious interiors

The Varimax rotated solution for spacious rooms
initially gave way to 6 factors, but the intorprctatioﬁ
of these factors was very difficult. Therefore,

fewer number of factors were rotated: 5, Y4, 3, and

2 factors. Tables 97 10, 11, 12, and 13 in

Appendix IIT, give the Varimax rotation results for

6, 5, 4, 3, and 2 factors of 31 adjective pairs,
respectively. Table 1, on the other hand, gives the
eigenvalues, percentages of variancé, and cumulative
percentages for these analysis. Among these the
3-factor solution was considered the most meaningful
one (Rummel, 1970). Table III.l4.1 shows the adjective
pairs that have factor loadings of .30 or greater for

" the spacious rooms, for the 3-factor solution,

These three factors accounted for U47.7% of the total
variance. FactorI accounted for 46% of common

variance, Factor II for 27%, and Factor III for 27%.

The outcome of the subjective interpretation is
reported in the following way: A variable is ascribed
to a factor if it has the highost loading in this
factor; The loading which is written in frontof each

variable indicates to what extent the variable corrclates
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with the entire factor, The sign of the loading
only shows the relation of the variable to other

variables within the same factor,

-

FACTOR I - Appecal

Factor I obtained high loadings in the following

variables:. ’
repelling-inviting .79
uncomfortable-comfortable ;75
disturbing-restful .74
unimaginative-imaginative .74
unimpressive-impressive .72

harsh lighting-soft lighting .69

unlivable-livable . 644
static space~dynamic space .53
cozy-monumental -.53

- single purpose-multiple pur. .51
The only negatively loaded adjective pair is cozy-
~monumental, As has been mentioned in the third
stage of scale construction, ratings of 7-point
bipolar adjective were recorded with the principle
that the larger sizes (large, huge, monumental) were
registered as "7", However, it scems that when the
subjects used the pair of cozy-monumental to evaluateo
the interiors, they gave more emphasis to the
emotional appeal rather than the implied size dimension.

In other words, it is the "coziness" of a space that
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TABDLE III.h.l
VARIMAX ROTATED IFACTOR LOADINGS - SPACIOUS ROOMS
Distibution of variables on different factors. All

loadings which after rotation show loadings >.30

have Dbeen included;

Item

No. Adjective pair I IT III
7 Repelling-inviéing :79 «35
’ 25 Uncomfortable-comfortable .76 .31
22 Disturbing-restful .74 .32
17 Unimaginative~-imaginative 74
31 Unimpressive-impressive .72

16 Harsh lighting-soft lighting .69

27  Unlivable-livablo . 6l
13 Static space-dynamic space .53
1 Cozy-monumental | -.53 39
15 Single purposc-multiple pur. .51
8 Disorganized-organized .72
21 Poorly organized-well organ, 48 . 6l
| Non-functional-functional .61
L Poorly scaled-well scaled 45 59
9 Poorly balanced-well balanced .57 .59
26 Uncoordinated-coordinated .35 .57
1y Poorly planned-well planned .53 . 5L
20 Poor lighting-good lighting .48
3 | Dark-light 1,6

23 Inadequate sizec-adequate size L2 . 37
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TABLE (continued)

I 1T III
2 Cramped-roomy . 67
10 Tiny-huge -.30 . 66
30 Small~large .65
18 Restricted space-frece space .36 . 61
11 Cluttered-uncluttered «55
27 Crowded-uncrowd'ed .55
'19 Closcd-open .53
28 Narrow-wide . 50 .52
12 Restricted-unrestricted ‘ 45 .50
6 Full-empty L6
2L ' Poor acoustics-good acoustics .31
Proportion of total variance in % 21.9 13.0 12.8
Proportion of common variance in % 46 27 27

goes with the positive and desirable attributes, like

invitingness, comfort and restfulnes, not its "monumentaldism"

The variables that were unrclated (with O or necar -0
loadings).to this factor were: nonfunctional-functional,
cramped-roomy, tiny-huge, small-large, inadequate
size-adequate size, closed-open. Thus it seems that
this factor is not related to the function or the |

size of the interiors, but rather to the attraction,
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charm or appeal of the interiors, It carries a
pleasantness and perhaps a homeliness character;

"how much at home onc might have felt in the

interior" or "how appealing, attractive or charming"
the room seems to the individual. This factor will
be called as "the appeal of the interior" or simply
"appeal® factof;

With its high loadings and evaluative character, this
factor cofresponds to Osgood's (1957) "evaluation factor",
or Kashmar's (196%) "aesthetic appeal", Canter's (1969)
and Kuller's (1972) "pleasantness", Hershbergers
(1970-1972) "space-cvaluation", or Collins’'s (Seaton

and Collins, 1972) "aethetic evaluation" factors.
FACTOR IT -~ Planning

The second factor of the factor analysis obtained high

loadings in the follbwing variables:

disorganized-organized 72
poorly organized-well org. . 644
nonfunctional-functional .61
poorly scaled-well scaled 59
poorly balanced-well bal, .59
uncoordinated-coordinated ;57

poorly planned-wecll planncd . 5}
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poor lighting-good lighting 48
dark-light 46
inadequate size-adequate size 2

The variables that had low loading with this factlor
were: restricted space~frce space, tiny-huge,
crowded-uncrowded, harsh lighting-soft lighting,
single purpose-multiplé purpose, unimaginative-

imaginative,

As is seen, this factor is related to the organization,
balance, coordination, planning of the interior but

does not have much to do with the size or crowding or
lighting of a room. It is mainly concerned with the
organization and fitness of the room to its function,

its scale, balance and coordination; simply its planning.
This factor also carries a plecasantness or appeal

nature, for it has some adjective pairs loaded together
with the first factor (i.c., well organized, well

scaled, well balanced, well planned).
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FACTOR III - Space freedom

The third factor obtained high loadings in the

following adjective pairs:

crampcd-roomy .67
tiny-huge .66
small-large .65

restricteed space~free sp., .61

cluttered-uncluttered .55
crowded-uncroweded .55
closed-open . 54
narrow-wide .52
restricted-unrestricted .50
full-emty L6

The adjective pairs that had low loadings were:
uncoordinated-coordinated, poorly scaled-well scaled,
harsh lighting-soft lighting, poorly balanced-well
balanced, repelling-inviting, disturbing-restful,
nonfunctional-functional, uncomfortable-comfortable.
As would be expected this factor has low loadings on

items of both the appeal and planning factors.,

This third factor scems to encompass on the onc hand
the feeling of "roominess" as well as the physical

size or "largeness" of the interior; on the other
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hand, the crowding and clutteredness of the spacos.
In other words, it is made up of mainly two aspccts:
a) size (roomy, large) and b) cluttercdness.  Thus

it can be considered a "space frecedom" factor.

Not spacions interiors

The varimax rotated solution for "not spacious" rooms
also gave way to six initial factors. Due to the
difficulty of interpretation of these factors, fewer
number of factors werc .rotated. Tables 15, 16, 17,
18, and 19, in Appendix III, give the results of

the 6, 5, L4, 3, and 2-factor solutions, respectively.
Among these the solutions with 5 and lj factors scemed
the most meaningful, (Table 20 in Appendix ITII glves
the eigenvalucs, percentages of variance and cumulative

percentages for these factor solutions).

At this point it may be worthwhile to explain both of
these solutions and the reasons why the 5-factor
solution was finally scleccted, The l-factor solution
had a heavily loaded first factor with 16 items.

On the other hand, in the 5-factor solution this
factor was split up into "organization-planning® and
"appeal" factors: This scemed like a more discrimin-

ative solution for the following reasons: 1) When the

rcliabilities of both the 4~ and 5-factor solutions
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were calculated and alpha coefficients were found,
the first factor of the J-factor solution had the
following final adjective pairs: uncomfortable-
comfortable, unlivable=-livable, disturbing-restful,
and repelling-inviting; thus casting out the
adjective pairs.related to organization and
planning. In the 5-factor solution, on the other
hand, the retained adjective pairs by the alpha
coefficient method were poorly planncd-well planned,
poorly balanced-well balanced, poorly organized-wecll
organized, uncoordinated-coordinated in the first
factor; and uncomfortable-comfortable, disturbing-
restful,lunlivable-livable in the fourth factor.
Thus both of the two important sets of items were
utilized,

(2) Relatively speaking, the items concerning
organization and planning werc more discriminative than
the items concerning the appeal in not-spacious rooms.
When Table III.L4.2. showing the mean values of
adjective pairs for spacious and not spacious rooms
is examined, it can be scen that the pairs like
poorly planned-well planned, poorly balanced-well
balanced, poorly organized-well organized,
uncoordinated-coordinated received relatively lower
values as compared to the pairs like uncomfortable=-

comfortable, disturbing-restful, unlivable-livable



TABLE III.l;.2 THE MEAN RATINGS OF 31 ADJECTIVE PAIRS FOR 5 SPACIOUS AND

5 NOT-SPACIOUS ROOMS BY 87 SUBJECTS.

M E A N
Iﬁi@ Adjective pair Spacious Not Spacious Difference
1 cozy-monumental L.71 3.19 1.52
2 éramped-roomy 6.14 2.52 3.62
3 dark-light 5.85 L.hl 1.39
L poorly scaled-well scaled H;9h 3.55 1.39
5 non-functional-functional 5.73 L.98 0.75
6 full-empty 5.39 2.11 3.28
7 repelling-inviting ;.86 3.91 0.95
8 disorganized-organized 5.68 3.47 2.21
9 poorly balanced-well balanced .93 3.32 1.61
10 tiny-huge 5.45 3.03 2.42
11 cluttered-uncluttered 5.49 2.42 3.07
13 static space-dynamic space 5.12 3.29 1.83
1y poorly planned-well planned 5.25 3.10 2.15

ot1



TABLE III.4.2 (continued)

M E A N
I;im Adjective pair Spacious Not Spacious Difference
15 single purpose-multiple purpose 4.63 3.75 0.88
16 harsh lighting-soft lighting L.45 .12 0.33
17 unimaginative-imaginative 5.12 2.99 2.13
18 restricted space-free space 5.85 2.37 3.48
19 closed-open 5.83 2.94 2.89
20 poor lighting-good lighting 5.62 3.89 1.73
21 poorly organized-well organized 5.38 3.19 2.19
22 disturbing-restful L.46 3.71 0.75
23 inadequate size~adequate size 6.07 3.06 3.01
2L poor acoustics-good acoustics L.06 3.87 0.19
25 uncomfortable-comfortable L.39 3.77 0.62
26 uncoordinated-coordinated 5.18 3.45 1.73

TET



TABLE III.l4.2 (continued)

M E A N
Item Ad S . . . . .
No jective pair Spacious Not Spacious Difference
27 unlivable-livable L.h4o L4.00 0.40
28 narrowv-wide 5.21 3.16 2.05
29 crowded-uncrowded 5 90 2.62 3.28
30 small-large 5.91 2.77 3.1L
31 unimpressive-impressive 5.49 2.76 2.73

AN
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for not-spacious rooms, Morecover, the differences
between the mean ratings of spacious and not-spacilous
rooms arc greater for items related to "planning" in
comparison those rclated to "appeal"; in other words,
items representing planning, balance, organization
and coordination were more discriminative of spacious

and not-spacious rooms;. hence they should, not be

eliminated;

The other three factors of both - and 5-factor sol-
utions were very similar in character, one facterbeing
about the physical size of the space, the other
concerning the clutteredness of the room and the

last one dealing with the lighting characteristics.
This last factor consisted of two itecms in lJ-factor
solution (dark-light, poor lighting-good lighting)

and three in 5-fhctor solution (two previous pairs

and closed-open), This last factor accounted for
only 7.0% of the total variance (12.0% of the common
variance) in 5-factor solution aﬁd'Z.B% of the

total &arianceOBJ% of the common variance) in
L-factor solution; hence was considered insignificant
and was not taken into consideration in interpretation

of factors and in scale construction.
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Table IIX.l}.3 shows the factor loadings of those
adjective pairs that had loadings of .30 or grecater
on each factor of the 5-factor solution. These
five factors accounted for 58.4% of the total
variance: Factor I accounted for 30.8% of the
common variance, Factor II for 20:7%, Factor IIL
for lﬂ:ﬁ%, Factor IV forl??&% and Factor V for 12.0%
of the common variance; As before, a variable

was ascribed to a factor if it had the highest
loading in this factor. The loading which is written
in front of each variable indicates to what cxtent

the variable correlates with the entire factor.

FACTOR I - Planning

Factor I obtained high loadings on the following variables:

poorly planned-well planned .74
poorly organized-well organized 72
uncoordiﬁated-coordinated .71
poorly balanced-well balanced .70
disorganized-organized .69
poorly scaled-well scaled .59
unimpressive-impressive . 54
poor acoustics-good acoustics ;u9
snonfunctional-functional ;h8

unimaginative-~-imaginative 47



TABLE III.4.3

VARIMAX ROTATED FACTOR LOADINGS - NOT-SPACIOUS ROOMS

Distribution of wvariables on different factors.

rotation show loadings >.30 have been ‘included.

-

All

loadings which after

I;‘Iim Adjective pair I T III v v
i Poorly planned-well planned .74
21 Poorly organized-well organized .72 .38
26 Uncoordinated-coordinated .71
9 Poorly balanced-well balanced .70
Disorganized-organized .69 1
L Poorly scaled-well scaled .59
31 Unimpressive-impressive .54 .32
2l Poor acoﬁstics-good acoustics .49 .
5 Non-functional-functional .48
17 Unimaginative-imaginative L7 .37

%
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TABLE IXI.4.3 (continued)

I;im Adjective pair I Ix IIT Iv \'
30\ Small-large .81
10 Tiny-huge .78
28 Narrow-wide 77
15 Single purpose-multiple purpose ;53
13 Static space-dynamic space 48
18 Restricted space-free space L6 .33
12 Restricted-unrestricted .30 .bLo
6 Full-empty .31
29 Crowded-uncrowded . 73
11 Cluttered-uncluttered .37 . L7l
22 Cramped=~roomy L6 .51
23 Inadequate size~-adequate size 40 .32 .49

9¢ 1




TABLE III.L4.3 (continued)

tiem Adjective T Iz IIT v v
1 Cozy~-monumental -.73
25 Uncomfortable-comfortable 147 .65
27 Unlivable-livable 48 .64
16 Harsh lighting-soft lighting .60
7 Repelling-inviting .48 .58
22 Disturbing~restful 40 45 .57
3 Dark-light .80
20 Poor lighting-good lighting .78
19 Closed-~open 46 .53
Proportion of total variance idin % 18.0 12.1 1Q.9 10.4. 7.0
Proportion of common variance in % 30.8 20.7 18.7 17.8. 12.0

LET
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This factor shows a planning and organization dimension,
It, more or less, corrcsponds to the spaclousnecss
Factor II and will also be called the '"planning"

factor;

FACTOR II - Physical size.

Factor II obtained high loadings in the following

adjective pairs:

Small-large .81
tiny-huge .78
narrow=-wide 77

single purpose-multiple purpose.53

static space-dynamic space .48
restricted space~frec space L6
restricted-unrestricted ' 10

The highly loaded first three items are quite distinct
from the rest of the variables. It is these threce
adjective pairs that label this factor: '"physical size".
As a less important aspect it also deals with the

subjective restriction and dynamism of space.
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FACTOR III - Cluttercdness

Factor III obtained the following high loadings:

Full-empty .81
crowded-uncrowded 73
cluttered-uncluttered .71
cramped=-roomy : ' ;51'
inadequate size-adequate size 49

This factor scems to imply both a judgement of full-
ness-emptiness with regards to pcople and items in
a room, as well as a percecived adequacy of size of
spaces: The relatively less loaded last two items
of this factor have some loadings also in Factor 1
and ¥Factor II, Because of the apﬁarent importance
of the items rclating to crowdiﬁg and cluttering,

this factor will be called as the "clutteredness"

factor,
FACTOR IV - Appeal’

Factor IV obtained high loadings in tho following
adjective pairs:
Cozy-monuméntal -.73
uncomfortablec~comfortable .65

unlivable=-livable . 6L
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harsh lighting-soft lighting .60
repelling-inviting .58
disturbing-restful <57

Like the first factor of spaciousness, this factor
seems to indicate the feeling of '"coziness",
"comfort", "livableness" of and interior.r It
carrics a pleasantness dimension; how attractive,
charming, or appealing the room seems to the
individual: This factor will also be named as the
"appeal" factor - the emotional appcal of the
interior, The items concerning comfort,
livableness, invitingness and restfulness have
some loadings in planning factor, while that of the
restfulness has a loading also in clutteredness

factor.
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DISCUSSION

Although the selccted five spaclious and five not
spacious interiors were groupcd on a linear
dimension (!very spacious-not spacious at all!
continium), it is interesting to note that the
ratings of the same interiors by the 87 subjects
gave way to related, but not quite the same

factor structures.

It scems that a spacious room is not a cramped one
and a cramped interior can not score high on the
spaciousness scéle. But a room which is evaluated
low on spaciousness (i.e., not spacious) is not
necessarily a cramped one; or a room that is evaluated
low on crampedness (i.e.,, not cramped) is not
necessarily a spacious room either; In other words,
there is an undetermined area between very spacious
and very cramped (originally called as 'not spacilous
at all!) situations; or one of the ends of somewhat
related continiums of spaciousness and crampedness

are unclcear,

For a room to be spacious, first of all, it must be
appecaling, then well planned and finally must have
space freedom,. On the other hand planning scems

to be the most important faclor for crampedness;



142

for a room to be cramped, it must be poorly planned,

it must fail to satisfy the functional requirement;
then, it must be too small for that particular
function (physical size factor); in addition to

that the number of pcople or the number of the items in
the space must seem excessive (clutteredness factor);
and finally it must look unappcaliné. In, other

words, spaciousness is a desirable quality, a quality
one may not expect from an 'ordinary'! or an 'average!
space. For an architect, the failure of not providing
a spacious interior may not be a scrious or a very
apparant one; but if his room dis considered as being
cramped, however, it mcans that the interior fails

to meet its function -~ ths reason why it was designed
for - and this failure may lead to more serious and

immediate consequences,

In the light of the above discussion, it may not be
wrong to speculate that every interior must score low
on crampedness scale (not cramped) at least, the
failure of this condition means the failure of

proper functioning of the space. 6n the otheor hand,
high values on the spaciousncss scale means that the
particular interior not only meets its functional

and physicallrcquirements, but also gives some cmotional

satisfaction or comfort to the occupants.
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III.5. STAGE 5! SELECTION OF THE FINAL ADJECTIVE

PAIRS FOR SPACIOUSNESS AND CRAMPEDNESS SCALES

At this final stage of scale construction the task
was the selecction of the items or adjective pairs
that were most discriminative and representative of
each of the spaciousness and crampedness factors.
These itcms would then constitute the spaciousness-
crampedness scales: One concern in constructing the
scales was to have the maximum reliability using the
minimum number of items, This was accomplished by
using the alpha reliability coefficient (Cronbach,
1951). Before going into the details of the
selection procedure for each factor, it may be
worthwhile to explain briefly why alpha reliability

coefficient was used for this purpose.

ITII.5.1 Alpha as a coefficient of reliability:
Cronbach (1951) used the label "alpha" to refer to

a particular type .of coefficient which measures

the reliability of a test, or item battery, in the
special scnse of its internal consistency. McKennell
(1970) has shown how the following speccial version of
the formula for alpha can be adapted for test cons-

struction purposes along with factor or cluster

analysis;
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-
nr

i
1 + (n-1) ;ij

Alpha

H

where n = the number of separate items in the test

?ij= the average of all the interitem correlations

and alpha is the reliability of the tdal score
obtained by summing the scorcs on the separate
items (from McKennell, 1970, p;299);
As.is indicated by the given formula, the reliability
of a test depends on its internal consistency or

homogeneity (YEJ) and its length (n).

The decision to use the alpha approach rather than
the other internal consistency approaches was taken
in view of the following considerations:
"Guttman écaling, the Likert technique and
factor and cluster analysis arc all internal
consistency approaches to the problem of
scale construction; The rescarcher who uses
any of these techniques will be protected
against using ostensible measures that are
actually of zero or ncar zero reliability.
Factor and cluster analysis in addition provide
information on the number of separate dimensions

in the item pool" (McKennell, 1970, p.241).
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The reason for clicosing to follow the alpha approach
was that this particular approach, espccially when

combined with factor or cluster analysis, "does all
these things and in addition provides a simultancous
criterion on reliability in relation to test length,

as well as providing a criterion for item selcoction™

(p.241).

McKennell (1970) claborates on this topic by pointing
out that:
(a) Although the item selection procedures on
the alpha approach and the Likert technique
are related, the latter does not yicld simult-
aneous information on reliability; morcover, the
Likert techniquec does not enablec one to detect
when more than one dimension is represented in
the item set, and hence it provides no safeguards
against the inadvertent scaling together of
clusters of ifcms which are actually multi-
dimensional.
(b) When comparcd to Guttman or the cumulative
scaling technique, the valuec of ;ij is closely
related to the coefficient of reproducibility
used in the Guttman technique: "A perfect
Guttman scale would also be a perfectly reliable

scale in terms of alpha}« Perfect or even near
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perfect scales hardly cver occur in practice.
Both item unreliability and the presence of
more than one dimension can lcad to low
reproducibility, but the Guttman teclhinique

does not allow these quite different sources

of !'error! to be distinguished; It is a
tdchnique thercfore for testing é hypothesis

of undimensionality rather than for exploring
the number of dimensions present. Like

the Likert procedure Guttman scaling focuscs

on what is most general in the item set at the
risk of missing important sccondary dimensions.
But Guttman scaling, even when applicd to the
items in a single cluster, doos not afford a
criterion for assessing how far a lengthening
of the scale by adding items will improve its
efficiency as a measuring instrument. Nor docs
it provide clecar-cut criterial of the selection
of items" (p.241).

(c) Since the present alpha approach is based
on the values of the inter-item corrclations or
;id' it can easily be combined with factor and
cluster analysis techniques, McKennell states
that when so combined "there is a ready safcguard
against false inferences of unidimensionality,

and an additional gain in the information obtained
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about reliability in relation to test length®
(p.241).

Thus, it was decided that the alpha approach combined
with factor analysis was superior to either the

Likert or the Guttman techniques and to factor or
cluster analysis used alone, since it enablecd us

not only to explorc the dimensionality of the spacious-
ness-crampedness domain, but also to decide on the
number of items required in order to measurc each

main dimension or factor at an appropriate level of

reliability.

ITT.5.2 Selection of items for spaciousness and

crampedness scales

Following the sclection procedurc suggested by
'McKennell (1970), the final adjective pairs to
represent each of the spaciousness and crampedness
factors were determined. The details of the

selection procedure will be explaincd separately for

cach factor;

Spaciousncss - Factor T (appeal)

As is shown in Table III;h.l, there were 10 adjective

pairs in the first factor of the varimax rotated
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factor solution for spacious interiors; The inter-
correlations betwecen these 10 items werce found from
the correlation matrix (sce Appendix III, Table 7)

and written in a smaller matrix form (sce Table 21

in Appendix III): Tirst the intial correlation
of each item with the other 9 items (;id*) were
calculated. The highest ;ij# score being on

one end, the lowest on the other, all 10 valucs
were rank ordered and tabulated (sce Table 22 in

Appendix ITI).

In the next step, the average intercorrelation of

the "n" items (or T s) were found (i.e., the

13
correlation between item 1 and 2; then the average
correlation betwecen items 1, 2 and 3; then between
1, 2, 3, and u;.and so on) and tabulated. In the

final step, McKennell!s alpha coefficient formula

was utilized and all alpha coefficients were calculated.

As can be seen in Table 22 in Appendix III, the alpha
values increased with the first three items, Then
there was a sudden drop with the fourth (unimaginative-
imaginative) and the fifth (unimpressive-impressive)
items, causing a fluctuation in the distribution curve.

The alpha coefficients for items 6 and 7 reccived
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higher values but decreased with item 8 agadn,

In this situation therec were two alterhatives:

(l) The first threce adjective pairs with an alpha
coefficient of :890 could be used to represcent the
first factor of the spaciousness scale; or (2) the
two adjective pairs (imaginative-unimaginative and
unimpressive-impressive) could be omitted and the
alpha coefficients for the remaining 8 items could
be'recalculated: Though the alpharecliability
coefficient for these three adjecctive pairs was high,
the first factor of the spaciousness scale accounted
for 46% of the common variance. Thus it was a
very important factor and three itcms might be too
few to reprcsent it. For this reason the alpha
coefficients of the adjective pairs in this factor
were recalculated following the second alternative

stated above, Table III;5.1 shows the results of

such a procedure.
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TABLE III.5.1 RELIADILITY AITER DISCARDING SUCCESSIVE ITEMS,
SPACIOUSNESS FACTOR I, WIEN ITEM NO,31 (UNIMP-
RESSIVE-IMPRESSIVE) AND 17 (UNIMAGINATIVE-

IMAGINATIVE) ARE OMITTED
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Ty 4434 4910 .5591 .6085..6711 .7312 .7309 -

Alpha .8643 .8710 .8838 .8860 .8909 .8908 .7445 -

n = number of items remaining in the scale after item
on the left disgarded.
rij = dnitial correlation of cach item with the othor
seven items;
r,.
1J
Alpha =reliability value for the n items,

average intercorrecltion of the n itcms



As is scen in Table III.5.l1l., there was an increase

in the alpha coefficicent values with the increcasc of the
items up to the cut-off point - livable-unlivable -
followed by a decrcasec. The first four items,

namely uncomfortable-comfortable, repelling-inviting,
disturbingArcstful and unlivable=-livable, then con-
stituted the first factor of the spaciousncss scale

with a reliability coefficicnt of .891.

Spaciousness - Facltor II (planning)

Again there werc 10 adjectine pairs in this factor,
two of which were similar in meaning - poorly
organized-weil organized and disorganized-organized.
Table 23 in Appendix III, gives thé‘porrolation
matrix for these 10 items by following the procedurc
reported for Factor I above, the alpha coefficients

were calculated and can be seen in Table 24 in

Appendix III;

As is shown in Table 2 in Appendix III, the alpha
values increased until the sixth item, then decreascd.
But among the first six items there were the two
similar items related to organization. The comparison
of rij* and r values of thesc two pairs indicated
that "poorly organized-well organized" had higher

scores for both;. hence was a better item to be used



in spaciousness scale. Therefore, the
"disorganized-organized" adjective palr was
eliminated and the remaining 9 items were treated

as before. Table IIT.5.2 tabulates tho findings

of this proceduro;

As can be seen in Table III.S:Z;, the natural cut=-off
point was after "uncoordinated-coordinated"; Hence
the five items of this factor were poorly organized-
well organized, poorly balanced-well balanced,

poorly planned-well planned, poorly scaled=-well scaled,
uncoordinated-coordinated and had a rcliability of

.86l

Spaciousness - Factor ITIT (space froedom)

This third factor also consisted of 10 adjective
pairs initially, Tables 25 and 26, in Appendix

III, show the correlation coefficient matrix and the
computed alpha coefficients for these 10 items,
r0§P00tiVely; As is scen in Table 26, the alpha
values increased until the seventh item. 0f these

7 items, since "restricted-unrestricted" and
"restri?ted space-~frec space" were similar in meaning,
the latter one with the higher riJ* and T3 valucs
was retained. The alpha values for the remaining

9 items were recalculated; sce Table IIL.5.3. for



TABLE III.5.2 RELIABILITY AFTER DISCARDING SUCCESSIVE ITEMS
SPACIOUSNESS FACTOR IT '

WHEN ORGANIZED-DISORGANIZEDC OMITTED
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rij }3h23 4021 4400 . 5060 . 5600 .6030 . 6100 . 5600 -
Alpha .8240 .8432 .8462 .8601 .8642  .8586 .82443 .7179 -
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these final alpha values. As 1s shown in Table
IIX.5.3, the alphas increcased until the pair of
"narrow-wide" - the cut-off point - then dropped.
Thus, this spaciousncss - Factor III consisted of

8 adjecctive pairs, namely, cramped-roomy, small-
large, restricted space-free space, tiny-huge,
crowded-uncrowded, closed-open, cluttercd-uncluttered,

narrow-wide and had a reliability of .788:

Crampedness - Factor I (planning)

Table III.l4.3. shows the factor loadings of the
varimax rotated solution for not-spacious rooms.
Intercorrelations of the 10 items of the first factor
of this solution were tabulated in a matrix form in
Table 27 in Appendix III: The computcd alpha values
for these initial 10 items are given in Table 28 in'
Appendix IIT. As can be scen in Table 28, the alpha
cocfficient :values increcased for the first 5 items.
Among thesc 5 adjective pairs there were both of the
pﬁirs related to organization - poorly organized-
well organized and disorganized-organized; since the
former pair had higher r, .* and rij values when

iJ
compared to the latter, it was retained,.



TABLE IIT. 5.3 RELIABILITY AFTER DISCARDING SUCCESSIVE ITEMS, SPACIOUSNESS
FACTOR ITX

(WHEN RESTRICTED-UNRESTRICTED NO.12 OMITTED)
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The rocalculation of alpha values for the retained
9 items can be seen in Table IIIJS.M; The cut-off
point for tﬁis factor was at the pair of
"uncoordinated~-coordinated" with an alpha value of
.;866; This factor consisted of four pairs of
adjectives, namely poorly planncd-well planned,
poorly balanced-well balanced, poorly organized~

well organized, and uncoordinated-coordinated.

Crampedness - Factor IT (physical size)

The intercorrelations between the 7 initial items of
this factor can be scen in Table 29 in Appendix IILL,
and the computed reliability coefficients in Table
IIT.5.5. As is indicated in Table III.5.5., the
reliability coefficients started to decrcase after
the first three items of the cluster. These three
adjective pairs were tiny-huge, small-large and

narrow-wide, with an alpha valuc of .83Y4.

Crampedness - Factor ITT (cluttercdnoss)

The intercorreclation matrix and the calculated alpha
coefficients for the 5 adjective pairs of this factor
can be secn in Table 30 in Appendix III, and in
Table III;5:6:, rcspectively; As is shown in

Table III:5;G., the alpha values showed a continuous

increase and consequently all 5 pairs were retained.



TABLE III.5.4. RELIABILITY AFTER DISCARDING SUCCESSIVE ITEMS CRAMPEDNESS
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TABLE III.5.5 RELIABILITY AFTER DISCARDING SUCCESSIVE ITEMS CRAMPEDNESS
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TABLE IIT.5.6 RELIABILITY AFTER DISCARDING SUCCESSIVE ITEMS CRAMPEDNESS
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These were: crowded-uncrowded, cluttered-uncluttered,
cramped-roomy, inadequate size-adcquate size, full-

empty, with a reliability coefficicnt of .83Y.

Crampedness - Tactor TV (appeal)

Table 31 in Appondix III, shows the correlation matrix
for the 6 initial items of this factor; their reliab-
ilities are given in Table III.5.7. As can be secn
in Table III.5.7., the alpha coefficient values
decreésed after the highly correlated first thrce
items of uncomfortable-comfortable, disturbing-
restful and unlivable-livable. llence, this factor
of the crampedness scale will be represented by these
three adjective pairs with a reliability coefficient
of .857.

In concluding this scction on scale construction,

let us recapituldte that the number of items in the
three factors of the "spaciousness" scale were 17,

and in the four factors of the "crampedness" scale
were 15, Of these 13 adjective pairs werc common

to both of the scales; Ul were included only in
spaciousness scale (poorly scaled-well scaled,
restricted space-free space, repelling-inviting,

closed-open) and 2 were only in crampedness



TABLE III. 5'. 7 RELIABILITY AFTER DISCARDING SUCCESSIVE ITEMS CRAMPEDN-ESS
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(inadequate size- adequate size, full-empty).

Thus altogether 19 adjecctive pairs could represent
the spaciousness-crampecdness scale, or SCS for

short: The selected items and their reliabilities
for the spaciousness and crampedness scales are given
in Appendix III, Table 32 and 33, respectively;

and one of the four SCS forms to be used in the last

group of experiments can be seen in Appendix III.E.



PART FOUR

EXPERIMENTAL STUDIES CONDUCTED BY USING SPACIOUSNESS AND
CRAMPEDNESS SCALES
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EXPERIMENTAL STUDIES CONDUCTED BY USING SPACIOUSNLSS AND
CRAMPEDNESS SCALES

IV.l. COMPARISON OF A FULL SIZL ROOM WITH ITS 1/10 SCALE MODEL
AND COLOURED SLIDE

Some past studies - reported in literature survey, Part I, and Part II,
Section 3.1. - have indicated a considerable degree of similarity between

the visual perception of real rooms and that of their models.

This issue was also considered in relation to the experiment titled "The
effect of window size, room proportion and window position on spacious-
ness evaluation of rooms" (Part II, Section 3.1.); specifically, when the
subjects were asked to comparethe spaciousness of the actual room with
that of its 1/10 scale model, it was found out that 54% did not see any
difference; 29% perceived the model as being more spacious while 17%

regarded: the actual room as being more spacious.

Due to its many advantages, in the fields of Architecture and Architectural
Psychology, colour transparencies are widely used to represent interior
spaces. A number of experiments have indicated that slides were adequate
means of representing the real rooms (Kuller, 1972'; Acking and Kuller, 1972).
Howard et al.'s (1972) study on "comparison of affective responses to real
and presented environments" on the other hand concluded that "the slides
elicited less extreme responses, ..... and more negative feelings than

did the actual environments". Wool's (1971) findings were in' a parellel

line.

The aim of the present experiment is to examine the problem of the differ-
ences between spaciousness evaluations of real rooms, their models, and

coloured slides more systematically by using spaciousness and cramped=

ness scales,
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METHOD

Subjects

Sixty six male students, staff members and technicians from various
departments of the University of Strathclyde were usced as subjects. The
overall mean age was 28.60 years (28.76 years, 33.19 years, and 22,85
years, for the actual room, the model and the slide conditions, respect-
ively). There were 22 subjects in each of the three conditions of the

experiment.

Stimuli

The stimuii used in thisexperiment were basically the same as those of
the experiment reported in II.3.l.: a) a square conference room, b) 1/10
scale model, and c) coloured slide of the conference room. (See Experi-
ment 11.3.1. for detailed information about the actual room and the model,
the furniture layout, view and natural lighting.) The only difference in
the real room condition was the addition of a 45 x 74cm desk in the
conference room, near the door which was used as an observation desk
for subjects. The slide of the room was taken on 35mm Ektachrome film,
using a Nikormat camera with a 24mm wide angle lens, from the observa-

tion desk.

Procedure

There were three conditions in the experiment: 1) the actual room, ii) the
model, and iii) the slide. In the first two cases the experiment was
administered individually, in the third case in a group session ina class-
room. After a short introduction, each subject was given a two-page
evaluation form. On the first page of this form the purpose of the study
was stated, the use of a 7-point scale was explained and illustrated; on
the second page, 19 adjective pairs of the spaciousness-crampedness

scale (SCS) were listed (see Appendix IV A).
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After the subject finished reading the given form, an cffort was made

to ensure that he fully understood the usage of the evaluative scales
(in the slide condition, the whole group). Then the stimulus was
described as a conference room for about 15 people. In the actual
room condition, the subjects evaluated the room from the observation
desk near the door; in the model condition they evaluated the model
which was located near the window by looking through the aperture;
and in the slide condition the subjects evaluated the slide of the room
taken from the observation desk, projected on a 2 x 2m white screen.
Hence in all conditions the interiors were viewed from approximately
the same positions. Each of thefirst two experimental sessions lasted
about 10 minutes, the third one (slide) was part of a longer slide session;
the slide of conference room was projected as the first slide of a group
of 10, and took about 4 minutes. After the experiment, the experi-
menter gave a brief account of his general project and thanked the

subject(s) for his (their) co-operation.

RESULTS | .

Subjects' evaluations on the 19 adjective pairs were converted into two
sets of numerical scores of 1 to 7 (1 representing the undesirable end of
the scale, e.g. small, cluttered, repelling, etc.; and 7 referring to the
desirable one, e.g. large, uncluttered, inviting, etc., for spaciousness
factors and the reverse for crampedness factors). Then the mean scores
of the adjective pairs for each factor of the spaciousness and cramped-
ness scales were calculated. These mean scores of the 22 subjects in
each of the three conditions of the experiment are shown in Figures 4.1.

and 4.2., for spaciousness and crampedness, respectively.

A. Spaciousness

The mean values for the spaciousness factors I, II, III of the real room

were 4,97, 5.40, 5.40, respectively and those of the model were 4.735,
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5.36, 5.25, and finally those of the slide were 2,67, 3.12, 4.67,
respectively. The differences between the three experimental condi-
tions were analyzed by a two-way analysis of variance for factorial
designs with repeated measures on onc factor. Table 4.1, summarizes

the results of this analysis.

TABLE 4.1. SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR
SPACIOUSNESS EVALUATION OF THE ACTUAL ROOM, ITS
1/10 SCALE MODEL, AND ITS COLOURED SLIDE

Source SS DF MS F P
Between Subjects
A (type of stimuli)  128,8937 2 64.4468 38.4535 p¢.00l
S within groups 105.5860 63 1.6759
Within Subjects ‘
B (spaciquspes: 31,1177 2 15.5588 25.3425 p¢.00l
AB 24.5450 4 6.1362 9.9948 p<.00!
B x S within groups 77 .3567 126 . 6139
TOTAL 367.4992 197

As seen in Table 4.1, both the main effects and their interaction were
highly significaht (p<.00l). The overall mean value for the main efféect
of type of stimuli were 5.25, 5.12 and 3.48 for the real room, the model
and slide. That is to say, the first two conditions were evaluated
similarly but different than the slide condition which was evaluated -
less spacious, hence responsible for the significant main effect of

type of stimuli. Seperate t-test analyses indicated the slide condition
to vay significantly from both the real room (t=2.63, df=42, p< .02)

and the model conditions (t=2.35, df=42, p<.05). The difference

between the actual room and the model conditions was not significant.



168

" 500 -
g Space
§ Frecedom
= i
3
@
S
£
w 400 _L
0
o)
o
[}
=3
9 4
3)
©
& Planning
300 -k . ‘
Appeal

ROOM MODEL ' SLIDE

FIGURE 4,1, Mean evaluations as a function of the type of
stimuli and spaciousness.,



169

The mean valuesfor the main effect of spaciousness factors I, Il and

III were; 4.13, 4.62 and 5.10 respectively. It seems that generally
the stimuli received the highest value in the space freedom factor, a
relatively lower one in appeal. The interaction between the type of
stimuli and spaciousness factors can be seen in Figure 4.1. An
examination of Figure 4.1 shows that both the room and the model were
evaluated positively on all three factors. The slide of the room, on the
other hand, received lower values on all three spaciousness factors.
Separate t-tests applied to the differences indicated that the slide of
the room was evaluated significantly lower on space freedom (t=2.71,
df=42, p< .0l for the real room and t=2.13, df=42, p<.05 for the model),
appeal and planning factors, as compared to the actual room and the

model,

B. Crampedness

The mean scores for the crampedness factors-I, II, III, IV of the real
room were 2,66, 3,13, 2.33, 3.02, respectively and those of the model
were 2.73, 3.03, 2.83, 3.21, and finally those of the slide were 4.90,
3.51, 2.80, 5.30, respectively. The differences between the three '
experimental conditions were analyzed again by a two-way analysis

of variance for factortal designs with repeated measures on one factor,

the results of which have been summarized in Table 4.2,

As can be seen in Table 4.2, both the main effects and their interaction
were highly significant (p¢.001). The mean values for the main effect

of type of stimuli were 2,79, 2.95, and 4.12, for the actual room, the
model and the slide. Separate t-tests applied to the differences indicated
the slide condition to vary significantly from both the real toom (t=5.30,
df=42, p<.001) and the model conditions (t=4.16, df=42, p<.001). The

difference between the actual room and the model conditions was not

significant.
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TABLE 4.2. SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR
CRAMPEDNESS EVALUATION OF THE ACTUAL ROOM, ITS
1/10 SCALE MODEL, AND ITS COLOURED SLIDE

Source SS DF MS F P
Between Subjects |
A (type of stimuli) 61.1533 2 30.5766 15.7394 p<¢.00l
S within groups 122.,3886 63 1.9426

Within Subjects

B (crampednes

factors 24,7101 3 8.2367 10.9899 p<.00l
AB C 78.5189 6 13.0864 17.4607 p¢.00l
B x S within groups  141.6516 189 .7494

TOTAL 428.4227 263

The mean values for the main effect of crampedness factors I, II, III,

and I¥ were: 3.43, 3.22, 2.65 and 3.84, respectively. In other words
the stimuli received high values on appeal and planning, the lowest on
clutteredness factors.  Figure 4.2. shows the interaction between the
type of stimuli and crampedness factors in a graphical form. An examin-
ation of Figure 4.2 indicates that both the room and the model received

. low values on all four factors (less cramped), however, the slide was
cvaluated high on appeal and planning factors. Separate t-test analyses
in fact indicated that the slide of the room to be significantly different
fr;)m both the actual room and the model with respect to appeal and
planning factors; although the difference between the model and the
slide on physical size factor was approaching significance (t=2.0l,
df=42, p<.l), none of the type of stimuli differed significantly on

clutteredness and physical size factors.
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DISCUSSION

The results in general.indicated that the type of stimull affects its
evaluation significahtly in terms of spaciousness and crampedness.

The results of the spaciousness evaluation showed that there were no
differences between a real room and its 1/10 scale model; however, the
slide of the room was perceived as having significantly less space
freedom and to be much less appealing and less well-planned, hence less

spacious, as compared to the other two conditions.

As far as the general crampedness evaluations were concerned, there
were no differences between the model and the real room again, but the
slide of the room was evaluated as being much less appealing and less
well-planned as compared to the first two types of stimuli. The physical
size and clutteredness factors did not show any significant change in

any of the three condttions of the experiment.

In general, the results of this experiment indicated that interiors in
slides are seen less spacious than they really are, which supports
Howard et al.'s (1972) early findings. The results also varified the
previously obtained findings (see Section II.3.1) that the detailed 1/10
scale models can be used to represent the real rooms as far as the
spaciousness-crampedness evaluations are concerned. Hence it is
implied that real rooms and their models can be used interchangably
in spaciousness studies. This finding led the way to the following

experiments.
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IV.2, EVALUATION OF REAL ROOMS AS A FUNCTION OF ORGANIZATION
AND SPACIOUSNESS-CRAMPEDNESS FACTORS

One of the factors of both the "spaciousness" and the "crampedness"
scales was closely related to organization and planning (Factors II and
I, in spaciousness and crampedness scales, respectivelyl Moreover,
the author's own observations, as well as some of the pilot explorations,
suggested the organization or orderliness to be an important variable

for spaciousness evaluations of interiors. Therefore, the present study
was designed to explore this variable more systematically by comparing:
(a) organized, (b) disorganized, and (c) very disorganized conditions of
the conference room by using the spaciousness and crampedness scales

in a two-way factorial design.

METHOD

Subjects

Sixty six volunteer students, staff members and technicians from

flifferent departments of the University of Strathclyde were used as

subjects. The overall mean age was 30,81 years (28,68 years, 31.38
and 2.8.31 years

years, for the organized disorganized and very organized conditions,

respectively). There were 22 subjects in each of the three conditions

of the experiment., Each subject first evaluated a model located in the

toom, then one of the three conditions of this experiment.

Stimuli

The same conference room was used in this experiment as in the previous
studies. In the organized condition the chairs and tables were arranged
in their previous cartesian order; in the disorganized condition, the
chairs were shuffled around the tables, as they might appear at the end
of a meeting when people have just got up and left; whereas in the

very disorganized condition the chairs and tables were more or less
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haphazardly arranged in the room, The three different arrangements

of the room can be seen in Figure 4. 3.

Procedure

The experiment was administered to each subject individually. Each
subject first evaluated a model in the room as his first task - the effect
of which on this experiment was counterbalanced - then judged the
conference room in-one of the three conditions. Upon ensuring that
the subject understood how to use the scales, as in the previous
experiment, he was asked to evaluate the conference room from the
observation desk in one of the three conditions. Each experimental
séssion lasted for about 8 minutes. After the experiment, the experi-

menter gave a brief account of his general project and thanked the

subject for his co-operation,
RESULTS

As in the previous experiment each of the subjects' evaluations on the
19 adjective pairs were converted into two sets of numerical scores of
l1to7. Then the mean scoras of the adjective pairs for each factor of
the spaciousness and crampedness scales were calculated. These
mean scores of the 22 subjects in each of the three conditions of the
experiment are shown in Figures 4.4 and 4.5, for spaciousness and

crampedness, respectively.

A. Spaciousness

The mean scores for the spaciousness factors I, II, III of the organized
room were 5,00, 4.90, 5.03, respectively and those of the disorganized
room were 4.62, 4.35, 4.24, and finally those of the very disorganized
room were 4,14, 3,30, 3.87, respectively, The differences between
the three conditions of the experiment?afr:glyzed by a two-way analysis

- of variance for factorial designs with repeated measures on one factor.

Table 4.3 summarizes the results of this analysis.
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TABLE 4.3. SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR THE
EVALUATION OF THE CONFERENCL ROOM WITH
ORGANIZATION AND SPACIOUSNESS FACTORS AS TWO

VARIABLES
Source SS DF MS F P
Between Subjects
A (organization) 51,9651 2 25,9825 10.7533 p¢.00l
S within groups 152 ,2221 63 2.4162

Within Subjects

B (spacifousness

actors ) 4,9842 2 2.4921 4.9483 p¢.0l
. AB 4.1344 4 1.0336  2.0523 p¢.ln.s.
B x S within groups  63.5474 126  .5036
TOTAL 276.7635 197

As can be seen in Table 4.3, both of the main effects of prganization
and spaciousness factors were siénlﬁcant (p¢.001 and p<.0l, respec-
tively), whereas their interaction was not. Figure44shows that in
general, as the room became more and more disorganized, it was
evaluated as being less spacious (the means being 4.98, 4.44, and
3.77 for organized, disorganized and ver disorganized conditions,
respectively). In general, the organized room was evaluated quite
favourably on all three spaciousness factors; however, in the dis-
organized and very disorganized conditions the mean values of all
three factors decreased. Seperate t-test analyses indicated the
differences between all three of these conditions to be significant
(t=2.22, p<.0S for organized versus disorganized; t=2.19, p<.05 for
disorganized versus very disorganized; and t=4.38, p¢.001 for organ-

ised versus very disbrganized conditions, each with df=42).

The mean values for the main effect of spaciousness factors I, II and

III were 4.62, 4.18 and 4,38 respectively. It seems that generally
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the room received the highest value in the appeal factor, a rclatively

lower one in space freedom and the lowest in planning.

B. Crampedness

The mean scores for the crampedness factors I, II, III and IV in the
organized condition were: 2.12, 2.57, 1.88, and 1.93, respectively;
those in the disorganized condition were: 2.74, 2.75, 3.02, and 2.20,
respectively; and those in the very disorganized condition were: 3.90,
2.58, 3.41 and 2.77, respectively. The differences between these
three experimental conditions were analyzed by a two-way analysis of
varia?nce for factorial designs, the results of which have been summar-

ized in Table 4.4.

TABLE 4.4, SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR THE
EVALUATIONS OF THE CONFERENCE ROOM WITH
ORGANIZATION AND CRAMPEDNESS AS TWO VARIABLES

Source | SS DF MS F p
Between Subjects '
A (organization) 47.8918 2 23.9459 8.8486 p¢.00l
S within groups 170.4876 63 2,7061

Within Subjects

actors ) 13.8868 3 4.6289 6.9332 p<.001

B (cramfpedness
AB 24.6164 6 4.1027 6.1450 p¢ .00l
B x S within groups 126.1854 189 .6676
TOTAL 383.0682 263

Aslhsseen in Table 4.4, both the main effects and their interactions were
highly significant (p¢.001). The mean values for the main effect of
organization were 2,12, 2.68, and 3.16, for the organized, disorganized

and very disorganized conditions, respectively; hence indicating that
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as the degree of disorganization of a room increased, it was percelved
as being more cramped. Separate t-test analyses indicated the organ-
ized condition to vary significantly from both the disorganized (t=2.54,
df=42, p<.02) and the very disorganized conditions (t=4.17, df=42,
p<.001). The difference between the disorganized and very disorganiz-

ed conditions was not significant.

The mean values for the main effect of the crampedness factors I, II,
IIT and IV were: 2.92, 2.63, 2.77, and 2.30, respectively. More
interesting than this main effect 16 the organization X crampedness
factc?rs intéraction which can be seen in Figure 4.5. An examination
of Figure 4.5 shows that with the exception of the physical size factor,
the mean values of which interestingly did not change significantly,
the means for all four crampedness factors increased as the room became
less organized. The results of the separate t-test analyses for the
differences between organized and very disorganized conditions being
t=4.53, p<. 001, t=4.50, p<.001, and t=2.48, p¢.02, for Factors I,
~III, and 1V, respectively, each with 42 df. However, the increcase
observed in the appeal factor was relatively less than thatin the
clutteredness and planning factors. Although the mean values of
these three factors were close to each other in the organized condition,
tn the disorganized condition the difference between the mean values
of Factors III and IV was significant (t=2.54, df=42, p<.02) and in

the very disorganized condition, that between Factors I and IV reached

significance (t=2,78, df=42, p¢.0l).

To understand how each of these three factors varied as a function of
the three levels of organization, further t-test analyses were carried
out. For the appeal factor, neither the differences between the mean
values for organized and disorganized conditions, nor those for

and very disorganized

. disorganizedireached significante. As was reported above, only the

the mean appeal factor for the organized room varied significantly from
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that of the very disorganized condition, hence indicating that a room
becomes significantly less appealing only when it is very disorganized.
As for the clutteredness factor, in addition to the significance of tho
difference between organized and very disorganized donditions, also
that between organized and disorganized was significant (t=4,23,

df=42, p<.001), The difference between disorganized and very.dis-
organized conditions was not significant for the clutteredness factor.
Thus it seems that both the disorganized and very disorganized
interiors appear more cluttered than organized ones. Finally, the
mean vdues for the planning factor did not vary in the organized and
disorganized conditions, whereas in the very disorganized condition,

it increased significantly - hence implying more crampedness - (t=2.79,
df=42, p<.0l, for disorgmateeomitiinn e pihnming: f5otor Toseived
the highest value indicating that this factor was affected relatively more

than the others.
DISCUSSION

The results in general indicated that the organization or orderliness of
furniture in a room affects its evaluation significantly in terms of
spaciousness and crampedness factors. The results of the spacious-
ness evaluation showed that as the room became more and more
orderly it was percelved as being more and more spacious. This main

effect was valid for all the three spaciousness factors.

As far as the general crampedness evaluations were concerned, there

were no differences between the disorganized and very disorganized
rooms, but the organized room was perceived as being significantly

less cramped than both the disorganized and very disorganized ones.
However, the significant organization X crampedness factors interaction
indicated that the difference between the conditions of organization varied

as a function of the crampedness factors, Hence, when the specific
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crampedness factors were considered, the very disorganized tondition
was evaluated as being significantly less appealing than the organ-
ized one, and less well-planned than both the organized and disorgan-
ised conditions. As for the clutteredness factor, the organized
condition was perceived as being significantly less cluttered than both
the disorganized and very disorganized conditions, Onec of the most
interesting findings was the constancy of the physical size factot;
regardless of the levels of organization, the values for physical size

did not vary significantly,

In concluding it can be pointed out that the level of ofganization of the
fﬁrnfture-in a room seems to affect all the spaciousness factors in a
similar way, while there appears to be differences as far as the
crampedness factors are concerned; of these, that of the physical size
remains unchanged, whereas planning and clutteredness factors change

relatively more than the appeal factor.
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IV. 3. EVALUATIONS OF 1/10 SCALE MODELS AS A FUNCTION OF
FURNITURE DENSITY AND SPACIOUSNESS-CRAMPEDNLSS FACTORS

As was reported in Part II, SectionII.1., the effect of furniture
‘density on the subjective evaluation of spaciousness (and estimation
of size) was studied with real rooms, by using a 7-point "carmped-
spacious"” scale. At this stage, the effect of furniture density was
re-assured in 1/10 scale madels by utilizing the spaciousness and
crampedness scales. The aim of the present experiment was twofold:
1) To examine the relationship between furniture density and spacious-
ness more thoroughly in terms of the three spaciousness and four
crambedness factors; and

2) to find out the degree to which the previously obtained relationship
between furniture density and spaciousness would be valid for a 1/10

scale model of a different interior.

METHOD

Subjects

Twenty two volunteer male students, staff members and technicians from
different departments of the University of Strathclyde served as subjects
in each of the threc experimental conditions. The overall mean age was
30.09 years (25.18 years, 33.19 years, and 32.04 years, for the empty,

furnished and overfurnished conditions, respectively).

Stimuli

The model used for the experiment was 1/10 scale model of the conference
room (see Figure 2.10). In the “empty condition" there was no furniture

in the model room; in the "furnished condition" the arrangement was the
same as in the experiment described in IV,1,; whereas in the "over-
furnished condition", the quantity of furniture was doubled; two of the

added tables were combined with the other four in the middle, each of
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the other two was placed in the Western corners of the model; chairs
were placed in all three apparent sides, indicating that the room had a
potential of housing about 30 pecople. Sece Figure 4.6, for the layout

of the "overfurnished condition".

Procedure

Each of the sixty six subjects was given the two-page evaluation form
after being seated on chair D in the experimental room. When the
subject finished reading the evaluation form, the experimenter made
sure that he understood how to use the 7-point scales. Then the
subject was asked to observe the interior of the model through its
aperture and to rate it in terms of the 19 adjective pairs in the
evaluation form. Each experimental session lasted for about 8-10

minui:es .
RESULTS AND DISCUSSION

As was explained previously (see experiment IV.1.) each subject's
ratings on each of the 19 adjective pairs were converted into two sets
of numerical scores of 1to 7. Then for each subject the mean scores
of the adjective pairs for each of the three spaciousness and four
crampedness factors were calculated. These two sets of scores for
each subject were then used in the two separate analysis of varlance

for factorial designs.

A. Spaciousness

The mean values for each of the three spaciousness factors in each of
the three expérimental conditions are shown in Figure 4.7. As can be
seen in Figure 4.7., the mean values of factors I, II, and III were:
4.73, 4.78, 5,34, respectively, for the empty condition; for the

furnished condition the respective means were: 4.75, 5.36, 5.25;
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and finally, for the overfurnished condition they were: 3.98, 4.88,
and 3,60, The differences between the three conditions of the experi-
ment were analyzed by an analysis of variance for two-way factorial
designs with repeated measures on one factor, the results of which

have been summarized in Table 4.5.

TABLE 4.5 SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR
EVALUATION OF THE MODEL INTERIOR AS A FUNCTION OF
FURNITURE DENSITY AND SPACIOUSNESS FACTORS

Source SS DF MS F P
Betwéen Subjects
A (furniture density) 35.7709 2 17.8854 10,6091 p¢.001
S within groups 106.2085 63 1.6858

Within Subjects

B (spaciousness

factors ) 8.8812 2 4,4406 7.5079  b¢.001
- AB 19, 2892 4 4.8223 8.1532 p¢.00l
B x S within groups '74.5238 126 5914
TOTAL 244,6738 197

is
Astseen in Table 4.5, both the main effects and their interaction werce

highly sighificant (p¢.001). The main effect of furniture density
indicated that the mean spaciousness evaluations varied significantly
in the three experimental conditions. Specifically, in the empty
condition the overall mean evaluation (of the three spaciousness
factors) was 4,95; in the furnished condition it increased to 5.12;
whereas in the overfurnished condition it dropped to 4.15; hence
vielding an inverted U-shaped function as in experiment I1I.1. Separate
t-test analyses indicated that the mean spaciousness evaluation of the

overfurnished condition was significantly different from that of both the
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empty (t=3.60, df=42, p<.001) and the furnished conditions (t=3.94,
df=42, p¢.001), On the other hand, the differcnce belween the

empty and furnished conditions was not significant.

The mean values for the significant main effect of spaciousness
factors were: 4.49, 5.01 and 4.73, for Factors I, II, and III,
respectively. Although significant, this main effect does not mean
much without gonsidering the interaction effect which is shownin
Figure 4.7. As can be seen in Figure 4.7, in the empty condition
the model was evaluated ;'ehtively higher on Factor III (space freedom)
than Factors I and II ( appeal and planning, respectively). In the
furnished condition the mean values of Factor I and III did not show
any significan¢ change, whereas that of Factor II showed a tendency
to increase which was very close to being significant (t=2.00, df=42,
p<.l, for the difference between the mean values of Factor II in the
empty versus furnished conditions). In the overfurnished condition,
on the other hand, the mean values of all three factors seemed to
decrease, with that of Factor III relatively more than the others.
Separate t-test analysks in fact showed that only the decrease
observed in Factor III was significant (t=7.19, df=42; p< .001, for the
difference in the mean Factor III values for the furnished versus over-
furnished conditions); however, the decrease observed in the mean
values of Factor I in the overfurnished condition was approaching

significance (t=1,86, df=42, p¢.1l).
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B. Crampedness

The mean scores for the crampedness factors I, II, III and IV of the

empty condition were; 2.29, 2.02, 1.28, 2.12, respectively; and

those of the furnished conditions were: 1.73, 2.04, 1.83, and 2.21,

respectively; and those of the overfurnished condition were 2.13,

2.58, 4.08, and 2.98, respectively. The differences between the
analyzed b

Y
three conditions of the experiment were againtanalysis of variance for

factorial designs, the results of which can be scen in Table 4.8.

TABLE 4 ..8 SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR
EVALUATION OF THE MODEL INTERIOR AS A FUNCTION OF
FURNITURE DENSITY AND CRAMPEDNESS FACTORS

Source SS DF MS F P

Between Subjects -
A (furniture density) 58.4028 2 29,2014 14,3337 p¢0O0l
S within groups 128.3467 63 2.0372

Within Subjects '

B (crampedness

factors) - 6.5081 3  2.1693 2.9044 p<.2
AB 55.7355 6 9.2892 12.4369 p¢.001
B x S within groups  141.1658 189 .7469
TOTAL 390.1591 263

As can be seen in Table 4.8., the significant effects were that of
furniture density and its interaction with crampedness factors (p<. 001).
The overall mean values of the crampedness factors were 1.94, 1.95,
and 2,96 for empty, furnished and overfurnished conditions respectively;
hence indicating that the crampedness evaluation of an interior does

not vary significantly for empty and furnished conditions. However,
separate t-test analyses indicated that the mean crampedness value

for the overfurnished condition varied highly significantly from that
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of both the empty and the furnished conditions (t=4.84 and t=4.,39,
respectively, each with 42 df and p<001), Thus, overfurnishing appears
to have a strong role on making an interior more cramped. The
meaning of this main furniture density effect becomes more clear when

its interaction with the four crampedness factors are considered.

Figure 4.8. shows the furniture density X crampedness factors inter-
action., Separate t-test analyses indicated that of the differences
observed in the mean values of the crampedness factors in Figure 4.8,
only the ones related to Factors III (clutteredness) and IV (appeal)
were. significant, Th_e rﬁean values of both the appeal and the
clutteredness factors varied significantly from those of the furnished as
well as the empty donditions ( the t and p values for the difference
between the furnished and overfurnished conditions being t=7.31l,
P<.001 and t=2.11, p¢.05, for Factors III and IV, respectively, each
with 42df). As is clearly seen in Figure 4.8. the clutteredness factor

was affected the most as a result of overfurnishing.
DISCUSSION

The results showed that an overfurnished interior was perceived as
being less spacious than both an empty and a furnished one. This
finding is highly supportive of that of the previously reported
experiment (see experiment II.1,). TFigure 4.9. shows the striking
similarity of the shapes of the functions obtained in the previous and
present experiments. This similarity becomes even more interesting
in view of the fact that the former study was carried out in a full-size
office room while the present one utilized a 1/10 scale model of a

conference room which ditffered in size and nature from the former.

When the specific spaciousness factors were considered, it was found

that the mean values of none of the factors showed a significant changp



500"""‘
9 4.5 +
9
e
S 404
g =¥
T8}
177]
o 3,5 |.
[5)]
3
9
S 3.0l
9 |
W

2.5 ..

FIGURE 4. 9.

192

Conference
Room

Office

—— The present experiment (overall means).
— Experiment reported in II.1,

l | n \

] 1 )

EMPTY FURNISHED  OVERFURNISHED

Mean spaciousness values obtained in the Experiments
II.1, and IV, 3, as a function of the levels of furniture
density. .



193

between empty and furnished conditions, although there was a slight
tendency for the furnished room to be evaluated as being better
planned. The overfurnishing, on the other hand, scemed to affect
the space freedom factor very strongly, the mean value of which
decreased sharply. Although unsignificant, the mean value of the
appeal factor also showed a tendency to decrease. Thus, an over-
furnished interior appears to be slightly less appealing but more

noteably as having less space freedom than a furnished one.

The results of the crampedness evaluations were in general congruent
with. those of spaciousness; the overfurnished room was seen as
being more cramped than both the empty and the furnished ones. A
consideration of the specific crampedness factors indicated that the
factors mainly responsible for this finding were clutteredness and
appeal factors, the former relatively more so than the latter., The
overfurnished condition was evaluated as being significantly
cluttered and less appealing than both the empty and the furnished

conditions.

It can be concluded that generally both the spaciousness and cramped-
ness evaluations ytelded similar results, particularly in that the main
changes were observed when the overfurnished condition was compared
with the furnished and empty ones. An overfurnished interior seems
to appear as being more cluttered and less appealing and as having

less space freedom than an empty and a furnished interior.
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IV 4, EVALUATIONS OF 1/10 SCALE MODELS AS A FUNCTION OF ROOM
PROPORTION WINDOW SIZE, WINDOW POSITION AND SPACIOUSNESS-
CRAMPEDNESS FACTORS

The experiment reported in I1,.3.1., titled "The effect of window size,
room proportion and window position on spaciousness evaluation of
rooms" made use of adjustable models. In general it was found that
the rooms with windows on the short side were assessed as being
more spacious than the rooms with windows on the long side; another
significant effect was the interaction between room proportion and
window size, which indicated that root two models were cvaluated as
being more spacious with three-bay windows whereas root three

models were seen as being more spacious with continuous windows.

Tl}e.previous experiment studied the effect of the above-mentioned
factors globally by having subjects equalize the spaciousness of a
comparison model to that of a standard one. However, since
spaciousness was found to be a complex construct compounded of
several factors, a more thorough investigation of the relationship

was attempted by utilizing the spaciousness - crampedness scale

and by keeping the size of the models constant, For this purpose an
experiment with a completely randomized 2 (toom proportion: square
root two by one, and square root three by one) X2 (window size: three-
bay, and continuous) X2 (window position: on short side, and on long
side X3 (spaciousness factors: I, II and III) or 4 (crampedness factors:

I, II, IIT and IV) was designed.

METHOD

Subjects

One hundred and twenty eight volunteer male students, staff members

and tehcnicians from different departments of the University of
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Strathclyde were used as subjects. The overall mean age for all
subjects was 30.92 years, the range of the mecan ages for the eight
conditions being between 26.87 and 33.87 years. There were 16

subjects in each ocondition.

Stimuli

Two models were used as stimuli: 1) square root two by one, 2) square
root three by one. They were equal in volume in all eight conditions.

By using different wall panels, the size and position of windows were

manipulated., The furrﬂture layout was the same as that in the experi-

ment reported in I1.3.1.

Procedure

For each of the eight experimental conditions one of the models was
placed in front of the windows of the conference room in the same
position, so that in every condition of the experiment the view and the

natural lighting would be similar.

The experiment was administered to each subject individually. After

a short introduction, each subject was taken into the conference room,
seated and given an "evaluation form". When the subject finished
reading the form an effort was made to ensure that he fully understood
the usage of  the evaluative scales. Then the subject was asked to
evaluate the model by looking through the aperture. Each experimental

session lasted about 10 minutes.

RESULTS

The scoring procedure was the same as in the previous experiment:
cach of the subjects' evaluations on the 19 adjective pairs were

converted into two different sets of numerical scores of 1 to 7, for
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spaciousness and crampedness. Then for each subject the mean
scores of the adjective pairs for each of the three spaciousness and
four crampedness factors were calculated. These two sets of scores
were then used in the two separate ANOVAs for spaciousness and

crampedness.,

A. Spaciousness

The spaciousness data was analyzed by an ANOVA for 2 (room proportion)

X2 (window size) X2 (window position) X3 (spaciousness factors)
factorial designs with repeated measures on the latter variable. Table

4,7 summarizes the results of this analysis.

¢

As is seen in Table 47 the only significant main effect was that of the
spaciousness factors (p¢.005), The interaction of spaciousness
factors X window position, as well as that of spaciousness factors X

window size X window position were also significant.

The mean values for the significant main effect of spaciousness factors .
were: 4.66, 4.55, and 4,93, for Factors I, II, III, respectively. On
the whole, the models were evaluated relatively higher on the factor of
space freedom as compared to the factors of appcal and planning which
did not seem to differ significantly. For a more meaningful understand-
ing of the relationship between the spaciousness factors and the other

experimental variables, the interaction effects should be considered.

'Figuré 4.10 shows the interaction between window position and spacious-
ness factors. (The mean values for this interaction can be found in
Appendix1V, Table 1.). As can be seen in Figurc 4,10, when the
windows were on the short side of the room, the spaciousness Factas
I (appeal) and III (space freedom) received similar mean values(4.70

and 4.69, for appeal and space freedom factors, respectivel}’). whereas
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TABLE 4.7. SUMMARY TABLE FOR 'ANOVA' FOR EVALUATIONS OF
THE MODEL INTERIORS AS A FUNCTION OF ROOM
PROPORTION, WINDOW SIZE, WINDOW POSITION AND
SPACIOUSNESS FACTORS.

Source SS DF MS F P
A (Room proportio)  12501.25 1 12501.25 .63 -
B (Window size) 56235.96 1 56235.96 2.81 <1
C (Window position) 6558.77 1 6558.77 .33 -
AXB 7659.44 1 7659.44 .38 -
AXC : 1137 .82 1 1137.82 .06 -
BXC 3202.82 1 3202.82 .16 -
AXBXC 15213.25 1 15213.25 .76 -

Error (between) 19998.14 120 19998.14

F (Spaciousness

factors) 106386.00 2 53193.13 6.89 <. 005
AXF 821,26 2 410.63 .05 -
BXF 17518.30 2 8759.16 .1.13 -
CXF 81205.50 2 40602.76 5.26 ¢.01
AXBXF ' 18966.50 2 9483.27 1.23 -
AXCXF 14092.30 2 7046.17 .91 -
BXCXF 47857.20 2 23928.60 3.10 <.05
AXBXCXF 12913 .10 2  6456.53 .84 -
Error (within) 1853650.00 240 7723.54
TOTAL 4655700,00 383 12155.86

Factor II (planning) rcceived a relatively lower value (4.59); however,
separate t-test analysis indicated that none of the differences between

these factors were significant when windows were on the short side.
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On the other hand, when the windows were positioned on the long
sides of the models, the means for both Factors I and II showed a
slight tendency to decrease (4.55 and 4.50, for theappeal and
planning factors, respectively); whereas that for Factor III received
a sharp increase (5.18). A separate t-test comparing the mean
values for Factor III when windows were on short - versus long - sides
indicated this difference to be stgnificant (t=3.36; df=126; p<.0l).
Further t-test analyses revealed that when the windows&rvere on long
sides, the means for both Factor I and Factor II differed significantly
from that of Factor III (t=3,62; df=126; p<.00l and t=3.66; df=126;
p<.00l, respectively). Thus in general this window position X
spaciousness factors interaction indicated that when windows were
located on the short sides of the rooms, there were no significant
differences between the spaciousness factors; on the other hand,
when windows were placed on the long sides of the rooms, they were
perceived as having much more space freedom without differing

significantly as far as appeal and planning were concerned.

As can be seen in Table 4.7, this window position X spaciousness
factors interaction was different for the two types of window size.
Figure 4.11, show sthis interaction in a graphical form. The mean
values can be found in Appendix1V, Table 2. As is seen in Figure
4.11, the relationship between Factor III (space freedom) and the
position of the window is in general'in the same direction for both
3-bay and continuouswindows; however, the absolute values differ
depending on the size of the window. In other words, for both 3-bay
and continuous window conditions the windows placed on the long
side of a room rather than on short gives an increased feeling of

space freedom, but the mean values are much greater for continuous
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window conditions, as compared to 3-bay ones. (It can be pointed
out that the mean space freedom value for a 3-bay window placed on
the long side (4.96) is about the same as that of a continuous window

placed on shortside (4.89) .))

An examination of Figure 4.11 indicated that Factors I and II also seem
to differ in relation to both Factor III and window position and size.

In order to understand the significance of these relationships implied
by Figure 4.11, six separate two-way (window position and a pair of
spaciousness factors) ANOVAs were carried out in which the pairs of
Factors II-III, I-III, and I-II were considered separately for 3-bay and
continuous window conditions. Of these the ones that yielded
significant results were summarized in AppendixlV, Tables 3, 4, S.
Table 3 in Appendix!V, indicated that for 3-bay window conditions
Factors II and IIT interact with the position of the window (F(1.62) =
6.83, p<.025). In other words, when a 3-bay window is positioned
on the short side of a room, then the room appears relatively better
planned but with relatively less space freedom; whereas when it is
located on the long side, then the room gives an enhanced feeling

of space freedom but seems to be poorly planned. It should be

noted that the room having a 3-bay window on the long side received
the lowest mean value in absolute terms (mean =4.37) for planning
factor. 'The analysis comparing Factor I (appeal) with others did not
vield significant results for the two window positions in 3-bay window

condition.

Table 4, in AppendixlV, shows that Factors II and III diffaed signific-
antly from each other for continuous window conditions irrespective of
window position (F(1.62)=10.84, p<.005). As can be seen in Figure
4.11, rooms with continuous windows in general were evaluated as

giving more space freedom but as being relatively less well-planned.
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Table 5, in Appendix1V, indicates that for tooms having continuous
windows the mean values of Factors I and III ingeneral differed, the
former having a lower value than the latter (F(1,62)=7.26, p<.0D;
however, their interaction with window position indicated that this
relationship was different for the two window positions (F(1,62)=10.80,
p<¢.005). As can be seen in Figure 4.11, when continuous windows
were placed on the short side of rooms Factors I and III received
similar values, but when they were located on the long side, then
the mean value for Factor III showed a sharp increcase while that of
Factor I. decreased sharply. In other words, although the rooms
having continuous windows on the long sides seemed to glve a very
high level of space freedom, they were evaluated as being quite

unappealing.

It has been shown that the window position X factors interaction
differed for the two window sizes. The two-way ANOVAs mentioned
above did not allow a direct comparison of the effects of 3-bay windows
with those of continuous ones. Therefore, sixmore two-way (window
size X two spaciousness factors) ANOVAs were carried out separately
for windows placed on short walls and long walls. Of these the ones
that yielded significant effects were summarized in Appendix1V, Tables
6, 7, 8, and 9. As is indicated in Table 6 in Appendile, for the
short wall condition spaciousness Factors I and II irteracted with
window size (F(l, 62) =4.45, p¢.05). Figure 4.1l reveals that this
interaction is due to the differential mean values of Factorl. Specific-
ally, when windows were placed on shart walls, rooms having 3-bay

windows seemes less appealing than those having continuous

windows.

Table 7 in Appendix1V, summarizing the two-way ANOVA for Factors
I'and III and window size yielded a significant main effect for window

size in short side condition (F(1, 62)=5.80, p¢.025). This main effect
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indicates that for both the appeal and space freedom factors, continuous
windows were evaluated more positively than 3-bay windows when they
were located on the short wall of the room. Thus it can be concluded
that when phced on the short side of a room, continuous windows give
more of a general feeling of spaciousness than 3-bay windows. This
is due to the effects of appeal and space freedom factors since the
planning factor did not vay significantly with window size with respect

to short wall position.

Tables 8.and 9 in Appendix1V, show that for the long wall window
position significant main effects were obtained for Factors 1I and III
(F(1,62)=17.29, p<.001) and Factors I and III (F(1,62)=14.65, p<.00l).
These main effects indicaed that for both 3-bay and continuous windows,
rooms having windows on the long walls were evaluated as yvielding a

high feeling of space frédam but a low feeling of appeal and planning.

B. Crampedness

The crampedness data was analyzed by an ANOVA for 2 (room proport-
ion) X2 (window size) X2 (window position) X4 (crampedness'factOrS)
factorial designs with repeated measures on the latter variable.

Table 4.8 shows the results of this analysis.

'As is seen in Table 4.8, the main effects of window size and cramp-
edness factors reached significance. The mean values for the main
effect of window size were 3.42, for 3-bay windows and 3.16 for
continuous windows.* Thus in general the interiors with smaller
windows were evaluated as being more cramped than the interlors
with continuous windows. The mean values for the second main

3.49,
effect of crampedness factors were 3.54,2 2.79 and 3,32, for Factors

* A higher numerical value implies an increased feeling of crampedness.
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TABLE 4.8. SUMMARY TABLE FOR ANOVA FOR EVALUATIONS OF THE
MODEL INTERIORS AS A FUNCTION OF ROOM PROPORTION
WINDOW SIZE, WINDOW POSITION AND CRAMPEDNESS
FACTORS

Source SS DF MS F P

A(Room proportion) 11809.92 1 11809.92 .57

B (Window size) 85155.48 1 85155.48 4,09 .08

C (Window position) 21230.88 1 21230.88 1.02 -

AXB 12970.56 1 12970.56 .62 -

AXC . 1879.61 1 1879.61 .09 -

BXC . 10449.16 1 10449.16 .50 -

AXBXC 3195.00 1 319500 .15 -

Error (between)2498020.00 120 20816.81

Florompedness)  447634.00 3 149211.33 16.14 ¢.001
AXF 3944,37 3 1314.79 .14 -
BXF 10765.10 3 3588.37 .39 -
CXF 107948.00 3 35982.80 3.89 .01
AXBXF 35551,20 3 11850.40 1.28 -
AXCXF 21319.60 3 7106.55 .77 -
BXCXF 69920, 00 3 23306.68 2.52 <1
AXBXCXF 30286.20 3 10095.39 1.09 -

Error (within) 3328330, 00 360 9245.36

TOTAL 6700410.00 511 13112.34
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I, II, III, and IV, respectively. It scems that the clutteredness
factor in general received a lower value than the other factors. The
meaning of this main effect of crampedness factors becomes more clear

when its interaction with window position is considered.

Figure 4.12 shows this window position X crampedness factors inter-
action. When the windows were on the short sides of the models the
mean values for Factors I, II, III and IV were 3.49, 3.58, 3.08 and
3.25, respectively. The respective means for these four factors for
the rooms with windows oﬁ the long sides were 3.60, 3.40, 2.51 and
3.38. In order to clarify the interpretation of this complex interaction,
several two-way (window positionand a pair of crampedness factors)
ANOVAs were carried out considering only two factors at a time. Of
these the analyses involving comparisons with Factor III yielded
significant results which have been summarized in Tables 10, 1l and

12, in Appendix 1V, for Factors III-IV, I-III, and II-III, respectively.

Table 10 in Appendix1V, indicated not ~only_ that Factor III ingeneral
was evaluated significantly differently than Factor IV, (F(1,126)=15.75,
p<.001), but that this diffaence varied significantly depending on
window position (F(1,126)=7.47, p<.0l), An examination of Figure
4.12,reveals that the cramped.-ness score for clutteredness factor was
lower than that for appeal factor. Furthermore, when windows were
on short sides the difference between these clutteredness and appeal

factors was less than that observed when windows were on long sides.

Table 11 in Appendix1V, indicated a similar relationship between
Factors I and III in that the crampedness score for Factor III was again
lower than that for Factor I (F(1, 126)=34.25, p¢.001); and that thelr
difference was less when windows were on short rather than on long
sides (F(1.126)=7.44, p<.0l),
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Table 12 in Appendix 1y, showed that the mean crampedness score of
Factor III again differed from that of Factor II (F(1,126)=75.60, p<. 001);
and that this difference was less when windows were on short sides
rather than on long (F(l,126)=6.14, p¢.025). It should be noted,
however, that as Figure 4.12 shows this interaction was due to tho
sharper decrease in the mean crampedness score of Factor IIT for the
long side condition when compared to that of Factor II.  The window
position main effect was also significant for these Factors II and III
(F(1,126)=7 .43, p<.01); thus indicating that the overall mean
crampedness scores for these size and clutteredness factors was
relatively lower when windows were on long sides of the rooms rather

than on short ones.

Results of 3-way ANOVAs for each crampedness factor:

The data for each crampedness factor was further analysed separately
by four ANOVAs for 2 (room proportion) X2 (window size) X2 (window
position) factorial designs. The results of these analyses indicated
that window size mainly affected Factor II (size) (F(1,120)=5.26,
p<.025; see Table 13 in AppendixlV); whereas window position affect-
ed Factor III (clutteredness) (F(l,120)=12.33, p<.001; see Table 14 in
AppendixIV) . None of the effects of these experimental variables,
namely room proportion, window size and window position was signi-
ficant for Factor I (planning). For Factor IV (appeal) the window size
X window position interaction was significant (F(1,120)=4.05, p<.05;
see Table 15 in AppendixIV). Specifically, a continuous window
positioned on the short side is more appealing (mean=2.92) than one
placed on the long side (mean=3.48); on the other hand, the effect

of window position on 3-bay windows appears to be negligible (means
= 3,59 and 3,29 for short and long sides respectively), Thusitis
interesting to note that for crampedness evaluation of rooms, the

size of the window mainly affects the perceived size component; its

position has an effect on the feeling of clutteredness; whereas the
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appeal factor is affected by neither of these variables alone but by

their interaction
DISCUSSION

For the sake of clarity, the results of the cpaciousness and cramped-
ness analyses will be discussed separately followed by a general

conclusion.

A. g)aci'ousness
The results indicated that (of the variables studied) the evaluation of

interiors in terms of spaciousness factors was related mainly to
window position and window size as is discussed below. In general
(when window size was not taken into consideration) there were no
significant differences between the spaciousness factors for rooms
having their windows on the short sides; on the other hand, rooms
having windows on the long sides were perceived as having a high
degree of: space freedom without differing significantly in terms of
appeal and planning factors. Thus, it seems that when the size of
window is not considered as a variable, then window position affects
only the space freedom component of spaciousness. However, this
effect differed for different window size:

a) Placement of 3-bay windows: on short versus long sides

Rooms having 3-bay windows on the long sides when compared to those
having them on short, received higher evaluations on the space freedom
factor but lower ones on the planning factor. The appeal factor did
not change significantly.

b) Placement of continuous windows: on short versus long sides

Rooms having continuous windows on the long sides, when compared
to those having them on the short, received a higher value on the space
freedom factor but a lower one on the appeal factor., They did not

differ on the planning factor. Thus, the placement of continuous
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windows on the short side seems to be a better solution since both
the appeal factor and the space freedon factor received quite high
values.

c) Placement on short side: 3=-bay versus continuous windows

When positioned on the short side, rooms having continuous windows
when compared to those having 3-bay ones, received higher values

on both the appeal and space freedom factors; the planning factor

did not vary significantly. Thus, it seems that when placed on the
short side of a room, continuous windows give more of a general feeling
of spaciousness than 3-bay windows.

d) Placement on long sides; 3-bay versus continuous windows

When located on the long side, interiors having continuous windows
did not appear to vary significantly fom those having 3-bay windows,
although there was a slight tendency for the former to receive slightly

higher evaluations on the space freedom factor.

In general interiors having both 3-bay and continuous windows were
evaluated as being quite high on space freedom factor but low on
appeal and planning factors. Thus, in contrast to the conditions
having windqws on the short walls, those having them on the long
sides did not provide an optimum solution for the three spacioushess

factors to enable us to favour one window size over the other.

B. Crampedness

The results of the waluation of interiors in terms of crampedness factors
indicated window size and window position to be important; of these
window size was a main effect and window position interacted with

crampedness factors as is explained below.
Window Size

In general the interiors with the smaller 3-bay windows were evaluated

as being more cramped than the interiors with continuous ones.
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Window position

The position of the window scemd to affect only the clutteredness
factor of crampedness which also differed significantly from the other
three factors. When windows were located on the short walls,
rather than on the long, the interiors appeared more cluttered. The
other factors did not differ in relation to either window position or

each other.

General Conclusion

In conclusion when the spaciousness and crampedness results are
considered together, an interesting point that emerges is the fact

that window size appeared as a main effect for evaluations of
interiors in terms of the crampedness factors but not so for the
spaciousness factors; for spaciousness evaluations not the window
size main effect but its interaction with window position was signifi-
cant. This is due to the difference in the structures of spaciousness
and crampedness constructs. Window size affected the space
freedom component of spaciousness strongly; however, this is just
one of the three factors of spaciousness. In crampedness construct,
on the other hand, this space freedom factor breaks up basically into
the two factors of physical size and clutteredness, hence constitutes
one half of the crampedness scale (see Section III;4). Consequently,
what appears as an unsignificant tendency in spaciousness evaluations,

emerges as a significant main effect of window size.
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IV.5. EVALUATIONS OF 1/10 SCALE MODLCLS AS A TUNCTION OI' ROOM
PROPORTION, WINDOW SIZE AND SPACIOUSNLSS~CRAMPLDNLSS
FACTORS

Of the three variables manipulated in the previous experiment (section
IV.4.), namely, room proportion, window size and window position,
only that of room proportion appeared unrelated to the evaluations of
interiors in terms of spaciousness-crampedness factors. This is
surprising in view of the findings of the experiment (section II.3.1.)
reported in Part IT which indicated a highly significant room proportion
X window size interaction. Therefore, the present experiment was
designed to explore the effect of room proportion and window size more
thoroughly using a 3 (room proportion) X3 (window size) X3 (spacious-
ness factors) or 4 (crampedness factors) factorial design and keeping

window position constant on the short side.

METHOD

Subjects

Sixteen volunteer male students, staff members and technicians from
various departments of the University of Strathclyde were used as
subjects in each of the 9 conditions of the experiment. (For the

four conditions involving 3-bay and continuous windows on the short
wall of root-2 and root-3 models the related data from the previous
experiment, IV.4., was used.) The overall mean age for all subjects
was 30.64 years, the range of the mean ages for the 9 conditions being
between 26.56 and 34.73 years.

Stimuli
Three different 1/10 scale models with the architectural characteristics
. of the conference room were used as stimuli, namely, root-2 and root-

3 models. Allthree models were equal in volume, had their windows
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on the same side (short side in root-2 and root-3), and had similar
furniture layouts. Window size was manipulated by using wall
panels with three different window widths; 2~bay, 3-bay or continuous.

For more details about the models sce Part II, experiment 3.1,

Procedure
One model at a time was placed in front of the windows of the

conference room m% constant position, in an attempt to control the
effects of view and natural lighting. The experiment was administer-
ed to each subject individually. The procedure was the same as in . .
the previous experiments utilizing spaciousness-crampedness scales

and models.
RESULTS

As before subjects' evaluations onthe 19 adjective pairs were
converted into two different sets of numerical scores of 1 to 7, for
spaciousness and crampedness. Then for each subject the mean
scores of the adjective pairs for each of the three spaciousness and
fgur crampedness factors were calculated., These two sets of scores
were then used in the two separate ANOVAs for spaciousness and

crampedness.

A, Spaciousness
The spaciousness data was analyzed by an ANOVA for 3 (room propor-
tion) X3 (window size) X3 (spaciousness factors) factorial designs

with repeated measures onthe latter variable. Table 4.9 summarizes

the results of the analysis.

As can be seen in Table 4.9, the main effects of window size, spacious-
ness factors and the interaction between room proportion and spacious-

ness factors were significant., The mean values for the significant
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main effeccts of window size were 4.35, 4.61 and 4.94, for 2-bay,
3-bay and continuous windows, respectively. In other words, the
rooms with continuous windows on the short side (on the average
41-bay in width) were perceived as the most spacious; and the rooms
with 3-bay windows were perceived a little less spacious; and the
interiors with the smallest 2-bay windows were seen as the least
spacious. Thus in general the larger the windows the morespacious
the interiors were perceived to be. Separate t-test analyses indicated
that the difference between 2-bay and continuous windows (t=3.29,
df=94, p¢.0l) as well as that between 3-bay and continuous windows
(t=2,03, df=94, p<.05) were significant. The mean spaciousness
evaluations of rooms having 2-bay windows did not differ from the

evaluations of those with 3-bay windows.

TABLE 4.9 SUMMARY TABLE FOR 'ANOVA' FOR EVALUATIONS OF THE

MODEL INTERIORS AS A FUNCTION OF ROOM PROPORTION
WINDOW SIZE AND SPACIOUSNESS FACTORS

Source SS DF MS F P
Between Subjects
A (Rm. Prop.) 13.14613 2 6.57306 2,970 <.l
B (Wind. size) 25,51404 2 12,75702 5.766  ¢.005
AB 6.47439 4 1.61859 ,73l -
S within gr, 298.67881 135 2. 21243
Within subjects
C (Spa. fact.) 7.11779 2 3,55889 5,020 (.01
AC 7.25554 4 1.81388 2,558  ¢.05
BC 1.55763 4  ,38940 .549 -
ABC 7.61947 8 .95243 1,343 -
C X S within gr. 191.39055 270 .70885
TOTAL 558.75438 431

The other significant main effect, namely the spaciousness factors
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received overall mean values of 4,52, 4.57 and 4.82 for Factors I,

II and III, respectively. Thus the first two factors (appeal and
planning) received similar values, while the third one (space freedom)
received a higher overall mean. Figure 4.13 shows the interaction of

these spaciousness factors with room proportion in histogram form.

As can be seen in Figure 4.13, the differences between the three
spaciousness factors were much greater for the square model as
compared to root-2 and root-3 models. For the square model condition
Factor I received the lowest mean value (4.46), Factor III received
the highest (5.18) with Factor II in between (4.80) . Hence the
square model has been perceived as having a high level of space
freedom, as being well planned but relatively less appealing. The
root-2 model when compared to the square one received lower mean
values for Factors III (4,.80) and II (4.62) and a higher one for Factor
I (4.67); however, of these differences ony the former one was
significant (t=2.20, df=94, p¢.05). Thus in general square and
root-2 models did not differ significantly as far as appeal and plan-
ning factors were concerned, but on the space freedom factor root-2
model received a lower value. Root-3 model in general was per-
celved as the least spacious one, the mean values being 4,44, 4.29
and 4.47, for Factors I, II and III, respectively. However, scparate
t-test analyses indicated that these mean values did not differ
significantly from those of root-2 model: on the other hand, when

- compared to the square model the differences were significant both
for Factor I (t=2.04, df=94, p<¢.05) and for Factor III (t=3.84, df=94,
P<.001). 1In general, then the square, root-2 and root-3 models did
not differ significantly as far as the appeal factor was concerned, in
spite of a slight tendency for root-2 model to be more appealing.
With regard to the planning and space freedom factors the square
room was perceived as the best planned and as having he most space

freedom, whereas root-3 model received the lowest evéluations.
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B. Crampedness
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The differences between the 9 conditions of the experiment were

analyzed by an ANOVA for 3 (room proportion) X3 (window size) X4

(crampedness factors) factorial designs with repeated measures on

the latter variable.

analysis.

Table 4.10 summarizes the results of this

TABLE 4.10 SUMMARY TABLE FOR 'ANOVA' FOR EVALUATIONS OF THE
MODELS AS A FUNCTION OF ROOM PROPORTION, WINDOW
SIZE AND CRAMPEDNESS FACTORS

Source SS DF MS F P
Between Subjects
A (Rm. Prop.) 24,76 2 12.79 5.19 <, 01
B (Wind. size) 25.58 2 12.38 5.36 <. 0l
AXB R&fngg%)%i)ée 7.24 4 1.81 .76 -
S within gr. 322.21 135 2.39
Within Subjects
C (crampedness '
factors 29,07 3 9.69 11.64 ¢.001
AXC ’ 10.19 6 1.70 2.04 (.1
BXC 4.07 6 .68 .81 -
AXBXC 16.86 12 1.41 1.69 -
C X S within gr. 337.27 405 .83
TOTAL 777 .26 575

As is seen in Table 4.10, all of the three main effects (room proportion,

window size and crampedness factors) were significant, whereas the

‘interaction effects were not.

The mean values for the significant

main effect of room proportion were 3.10, 3.29 and 3.60 for the

square, root-2 and root-3 models, respectively.

These values
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indicated that thespare room was evaluated as being the least cramped,
_ the root-3 model as being the most cramped and the root-2 model was
evaluated in between. Separate t-test analyses revealed that only

the difference between the mean crampedness evaluations of square
and root-3 models were significant (t=2.98, df=94, p<.0l). Thus, it
can be concluded that people feel more cramped in oblong rooms as

compared to square ones.

The mean values for the second main effect of window size were 3.55,
3.39 and 3.05, for 2-bay, 3-bay and continuous windows, respective-
ly. The rooms with the smallest windows were assessed as being the
most cramped; rooms with the largest windows were seen as the least
cramped. Th.e crampedness evaluations of interiors with 3-bay
windows, on the other hand, were more similar to that of the interiors
with 2-bay windows. Separate t-test analyses indicated that the
interiors with 3-bay windows, as well as those with 2-bay windows
differed significantly from the ones with continuous windows with

. respect to their general crampedness evaluations (t=2.24, df=94,
p<.05, and t=2.99, df=94, p<.0l, respectively). The difference
between the mean crampedness values of rooms with 2-bay and 3-bay
windows was not significant. It seems that when the window runs
from one end of the room to the other; pcople get less of a feeling of

crampedness than they do in a room with agnaller window.

The overall mean scores for the main effect of crampedness factors
were 3.49, 3.43, 2.95 and 3.44, respectively, for Factors I, 1 1Il.and
IV. The planning, size and appeal factors received equally high

mean crampedness values, while thedutteredness factor differcd by

receiving a comparatively low value.
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DISCUSSION

The results of the spaciousness analysis indicated that a) interiors
with continuous windows were seen more spacious than those with
elther a 2-bay or a 3-bay window; b) a square interior was evaluated
higher on space freedom than the root-2 model; when compared to a
root-3 room it was rated higher on both planning and space freedom
factors., The spaciousness evaluations of root-2 and root-3 models

did not differ significantly,

The crampedness results revealed that a) interiors with smalle (2-bay
and 3~bay) windows were seen as being more cramped than the ones
with continuous windows; b) a root-3 interior was seen as being

more cramped than a square one,

On-the basis of the results of this experiment in which window
position was kept constant on the short side, it can be concluded
that rooms with continuous windows are perceived as being more
spacious than those with smaller (2-bay and 3-bay) windows; this
effect was supported by crampedness results as well. With regards
to room proportion, it was found that people feel generally more
cramped in oblong (root-3) rooms as compared to square ones; in
terms of spaciousness factors, square rooms were found as being
better planned than root-3 ones and as having more space freedom

than both root-2 and root-3.
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IV.6. EVALUATIONS OF THE REAL ROOMS AS A FUNCTION OF THE OPEN
VERSUS CLOSED CURTAINS, DAY VERSUS NIGHT-TIML AND SPACIOUS-
NESS-CRAMPEDNESS FACTORS

The pilot studies reported in Appendix I related to windows utilized
open-closed curtains in real rooms. It was found that when the

same subjects were evaluating different curtain conditions (repeated
measures deisgn), they rated the same room with an open curtain as
being significantly more spacious than with a closed curtain, But
when different subject groups were assigned to different curtain
conditions, there was not any significant curtain effect (sce Appendix
1), It must be remembered that the above mentioned pilot experiments
were conducted in an early stage - before the development of the
_spaciousness-crampedness scale - at this point, the author wanted
not only to check his ealy findings, but also to study the effects of
curtains on spaciousness in a detailed way by the use of the spaclous-

ness-crampedness scale,

Liferature survey on perception of interiors did not indicate any
relevant work on the effects of day versus night-time on space per-
ception. Since people have to spenda considerably high proportion

of their lives in buildings at night, any significant relationship in

this area may be very important for architecture. For example, if the
interiors are seen more spacious in day-time (as compared to night),
spaces that will mainly be used during the night (theatre lobbies,
lounges, night classrooms, etc.) must be designed to be more spacious
as compared to the spaces that will only be used during the day-time
and vise-versa. More important than the above mentioned reason,
perhaps is the theoretical implication of the possible findings; if the
interiors are perceived more spacious during the day (or night) - or/and
In open (or closed) curtain conditions - which factors will be respons=-

ible; the view, the light levels during the respectable conditions, the
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differences between the artificial and natural light qualities, or some
psychological variables? These questions may lead to further
studies and a better understanding of the role of windows in archi~-

tecture.

In order to study the effects of (open versus closed) curtains, and
section of a day (day versus night-time) on spaciousness, a complet-
ely randomized 2 (curtain conditions: open and closed) X2 (section of
a day: dqy and night-time) X3 (spaciousness factors: I, II and III) or

4 (crampedness factors: I, II, III and IV) experiment was designed.

METHOD

Subjects

Sixty male students from various departments of the University of
Strathclyde were used as subjects. The overall mean age for all
subjects was 21.15 years, the range of .the mean ages for the four
conditions being between 20.53 and 22.06 years. There were 15
subjects in each condition. None of the subjects had been in the

room before.

Stimuli

A 4.50X6.10m rectangular room with a 3.15m ceiling height was used
as stimuli. (It was the same room used for the Pilot study I and II,
reported in Appendix I, then with a different colour scheme, furniture
quality and layout) The room was located on the second floor of one
of the University buildings. One of the long sides of the room had

a complete window wall, looking West, on to a small portion of
Glasgow cityscape and to a 22 x 24m paved courtyard on the same
level. The room was furnished as a lounge, with high quality,
brown upholstered soft chairs, brown formica coffee tables and a

coffee/tea maker. - The layout of the room can be seen in Figure 4.14.



FIGURE, 4.14, Plan of the postgraduate lounge.
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It had a wall-to-wall gold coloured carpet, the ceiling was painted
white (BS:4800, 22 B 15, Dolomite White), three walls cactus yellow
(BS:4400, Cactus). The window wall had a two-plece floor to ceiling
thick, grey curtain. Four fluorescent lighting fixtures on the ceiling

were kept on in all experimental conditions,

Procedure

The experiment was administered to each subject individually. After
ensuring that the subject had not been in the room before, he was
taken into the room, seated on the observation chair and given an
"evaluation form", When the subject finished reading the given
form, an effort was made to ensure that he fully understood the usage
of the evaluative scales. Then the room was described as a lounge
for about 18-20 postgraduate students, and the subject was asked to

evaluate it, Each experimental session lasted about 8 minutes.

The experiment was conducted in February; the day-time conditions
were administered between 10.30 a.m. and 1,30 p.m., on sunny days.
The subject could see the sunny surfaces of one of the sides and the
pavement of the courtyard and distant buildings. The experiment was
stopped when the sunshine reached the window wall of the lounge. The
night-time conditions, on the other hand, were carried out between

6.30 and 9.30 p.m., in darkness.

RESULTS

Each of the subject's evaluations on the B adjective pairs were
converted into two different sets of numerical scores of 1 to 7, for
spaciousness and crampedness. Then for each subject the mean
scores of the adjective pairs for cach of the three spaciousness and
four crampedness factors were calculated. These two scts of scores
were then used in the two separate analysis of variance for spacious-

ness and crampedness.
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A. Spaciousness

The mean scores of the 3 spaciousness factors in each of the four
conditions of the experiment are given in Appendix1V,, Table 16. The
differences between these conditions were analyzed by a three-way
analysis of variance for factorial designs with repeated measures on

one factor. The results of this analysis are shown in Table 4.11.

TABLE 4.1l. SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR
EVALUATIONS OF THE POSTGRADUATE LOUNGE AS A
FUNCTION OF OPEN-CLOSED CURTAINS, DAY-NIGHT
AND SPACIOUSNESS FACTORS

Source SS DF MS F P
A (day v night) 11874.69 1 11874.69 .89 -
B lopen/closed ) 8569.80 1 8569.80 .64 -
AXB 77.36 1 77.36 .01 -

Error (between) 748467.00 6 13365.48
f (spaciousness

factor 1129640. 00 2 564819.00 105.72 .00l

AXF 489. 00 2 244.91 .05 -
BXF 4168540 2 20842.72  3.90 ¢.025
AXBXF 5887.21 2 2943.61 .55 -

Error (within) 598347.00 112 5342.38

Residual - 3051.76 0 0.00

TOTAL 2545040,00 179 14218.08

As is seen in Table 4.11, neither the effect of curtains, nor the period
of a day were significant. The only significant main effect was that
of the spaciousness factors (p¢.001), The interaction between

spaciousness factors and (open versus closed) curtain conditions
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were also significant (p<.025).

The mean values for the significant main effect of spaciousnecss
factors were: 5.61, 4.67 and 3.67 for Factors I, II and III, respectively.
In general, the room was evaluated high on appeal, low on space frec-

dom factors; the planning factor recelved a value in between.

As for the significant interaction between spaciousness factors X

curtain position, the mean values for the Factors I, II, III were: 5.47,
4.83, 3.86 and 4.76, 4.50, 3.49 for the open and closed curtain
conditions, respectively. In other words, regardless of the time of

the day, the room with closed curtains seemed to be perceived relatively
more appealing, but less well-planned and having less space freedom

in comparison with open curtains. However, the results of the

separate t-test analyses for the differences between open and closed
cutain conditions indicated that nonc of the three spaciousness

factors varied significantly.

B. Crampedness

The mean scores for the crampedness factors in each of the four

conditions of thé experiment are given in AppendixlVy, Table 17. The
differences between these conditions were analyzed by a three-way
analysis of variance for factorial designs with repeated measures,

the results of which was summarized in Table 4.12.,

As can be seen in Table 4.12, neither the effects of cuttain position,
nor the part of the day were significant; whereas the crampedness
factors and their interaction with curtain position were (p¢.001 and
p<.05, respectively). The mean values for the significant main
effect of crampedness factors were: 3.26, 4.47, 4.27 and 2.34 for
Factors I, II, III and IV, respectively. Thus, planning and appeal

factors received lower values in genecral, while the clutteredness
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and 'physical size received higher ones.

TABLE 4.12. SUMMARY TABLE I'OR ANALYSIS OF VARIANCEL FOR
EVALUATIONS OF THE POSTGRADUATE LOUNGE AS A
FUNCTION OF OPEN - CLOSED CURTAINS, DAY-NIGHT,
AND CRAMPEDNESS FACTORS

Source SS DF MS F P
A (day v night) 18709.00 1 18709.00 1.06 -
B (open/closed curt.) 7560, 04 1 7560.04 .43 -
AXB 57.04 1 57.04 .00 -

Error (between) 989011, 00 56 17660.92

F (cramPedness

. actor ) 1751090.00 3583697.00 82,00 <.001
AXF 20713.13 3 6904.12 .97 -
BXF 60706,90 3 20235.64 2.84 <. 05
AXBXF 25157.80 3 8385.93 1.18 -
Error (within) 119585.00 168  7118.18
Residual 6103.52 0 0.00
TOTAL 4068860.00 239 17024.52

As forthe significant interaction effect, the mean values for open

curtain conditions were: 3.11, 4.36, 4.09 and 2.55; for the closed
curtain conditions these values were: 3.41, 4.59, 4.45 and 2.12, for
the crampedness Factors I, II, III and IV, respectively. In other words,
regardless ofthe time of day, there was a tendency to sce the room with
closed curtains more appealing, but cluttered, smaller in size, and not
so well-planned as compared to thesame toom with open curtains.
Separate t-test analysis indicated that although the differences

between the mean values of the appeal factor was approaching

significance level (t=1,98, df=58, p¢.l, open versus closed curtain),
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none of the four crampedness factors varied significantly between open

versus closed curtain conditions.
DISCUSSION

The results of the spaciousness and crampedness analyses were
similar to each other, and indicated that neither the curtain position,
nor the time of day had a direct significant effect on the spaciousness-
crampedness evaluations of the interior. However, curtain position
in interaction with the spaciousness (or crampedness) factors affected
these evaluations. Although differences between open and closed
curtain conditions for the individual factors were not statistically
significant, the room with the closed curtains was percevied more
appealing as compared to the open curtains; all other factors (plan-
ning and space freedom of spaciousness; and planning, physical size,
and clutteredness of crampedness) received more favourable values

in open curtain conditions. The relativély low score of the appeal
factor in open curtain condition, which is mainly responsible for this
interaction can, perhaps, be attributed to the content of the view of
the particular interior: a courtyard surrounded by a two-storey build-
ing, concrete paving, and in distance a portion of Glasgow cityscape.
Whether a more pleasant view would affect the score of the appeal
factor on a positive direction, hence causing an unsignificant inter-
action effect or not, is difficult to answer within the framework of the

present experiment.

It seems that the spaciousness of an interior is not affected by the
time of the day; whether it is seen during the day or night time, people
percieve it similarly, In other words, the change in the quality and/

or amount of light does not seem to affect the spaciousness ~-cramped-

ness evaluations of a room. The same is true for the curtain conditions

as well, whether the curtains are kept open or closed, people perceive
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the room equal in spaclousness. These two findings are quite
valuable for the general understanding of the construct of spacious-
ness for, they suggest that the spaciousness of a room is not depen-
dent on temporary variations in a room. Interestingly, the results of
the Pilot Studies I, III, and IV, on windows suggested similar charac-
teristics for spaciousness: having a sunny or a cloudy view-out did

not affect this construct, neither did the open versus closed curtains.
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IV.7. SPACIOUSNESS-CRAMPEDNESS LVALUATION OF A REAL ROOM
BY TWO DIFFERENT SUBJECT GROUPS: USLRS AND NON-USERS

In architectural psychology a number of surveys and huilding apprais-
als investigated how people think about; use, modify the buildings
an spaces; how other cconomical, social and psychological aspects
influence this usage (BPRU 1970, Peled 1974, Lec 1974). This issue
is a very complicated one because, the buildings - spaces ~ and
people are in continuous interaction. The needs of people change,
their attitudes, beliefs, change; the institutions change, and these

changes reflect in building usage.

Leaving the above mentioned complicated issue aside, the present
author attempted to examine the user - non-user differcnces in his
area of study. A two-way experimental design was deviced to explore
the differences between the spaciousness-crampedness evaluations

of a group of people who used a room for a period of time, and those

who had not been in the same room before.

METHOD

Subjects

Altogether 30 male students were used as subjects. The data for the
'non-users' were taken from the 'open-curtain, day-time' condition

of the previous experiment (experiment IV.6.). The mean age for this
'non-users' group was 22.06 years with a range of 18 and 33 years. The
other group, users, of the room were postgraduate (Master of Business
Administration) students of Business Administration Department of the
University of Strathclyde. These students had been using the room

as their lounge for the last 5 months. No other students were allowed
to share the room and facilities it provided. Of the 22 postgraduates,

only 15 were used as subjects; two of the remaining users were females,
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5 were non-British citizens. The mean age for the 15 'users' was

30.06 years with a range of 22 to 39 yecars.

Stimull
The stimull was the same as in the previous experiment. Sec experi-
ment IV.6., for the description and the layout of the interior. The

curtains were open, the view was sunny in both of the conditions.

Procedure

The procedure for the 'non-users' was described in the previous
experiment (IV.6.). For the 'users' it was different: the room was
evaluated while it was in use. After a short introduction each subject
was given an evaluation form, upon ensuring that he understood how
to use the scales, he was asked to evaluate the interior while he and
some of his other postgraduate classmates were actually using the
room (reading, having coffee or tea, talking). There was not fixed
observaiton point for the subjects, each one evaluated the room where
he chose to sit down. The experiment was carried out between 10.30

a.mand 1.30 p.m,

RESULTS

The scoring procedure was the same as in the previous experiment:

each of the subject's evaluations on the 19 adjective pairs were con-
verted into two different sets of numerical scors of 1 to 7, for spacious-
ness and crampedness., Then for each subject the mean scores of the
adjective pairs for each of the three spaciousness and four cramped-
ness factors were calculated. These two sets of scores werc then
used in.the two separate analysis of varlance for spaciousness and

crampedness.

cee
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A. Spaciousness

The spaciousness data was analyzed by a two-way factorlal design
with repeated measures on one variable. Table 4.13 summarizes © .

the results of this analysis.

TABLE 4.13. SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR
SPACIOUSNESS EVALUATIONS OF THE POSTGRADUATE
LOUNGE BY TWO DIFFERENT GROUPS OF SUBJECTS:
USERS AND NON-USERS

Source SS DF MS F P

Between Subjects 71.49 29 - - -
Conditions 13.74 1 13.74 6.66 p<.025
Error (between) 57.75 28 2.06 - -

Within Subjects 75.11 60 - - -
Factors (Spac) 41,59 2 20,795 35.06 p¢.001
Factors X cond. .31 2 .15 .27 -
Error(within) 33.21 56 .59313 _ —

TOTAL 146 .60 89

As is seen in Table 4.13, both of the main effects (conditions and
spaclousness factors) were significant, whereas that of their inter-
action was not. The mean scores of the spaciousness Factors I, II
and III were 5,40, 4.67 and 3.86 for the non-users and 4.78, 3.81 and
2.99 for the users, respectively. Thus, subjects who did not know
the room seemed to evaluate it more positively in all three spaclous-
ness factors as compared to those who use it. Separate t-test
analyses indicated that the differences between the evaluations of the
two groups of subjects were significant for planning (t=3.90, df=28,

P<.00]) and space freedom (t=2.76, df=28, p¢.0l) factors, whereas
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that of the appeal factor was not.

The mean value for the significant main effect of spaciousness factors
were: 5.09, 4.24, and 3.43, for Factors I, II and III, respectively.
On the whole, the interior was evaluated high on appeal, low on space
freedom; the planning factor, on the other hand, received a value in

between.

B. Crampedness

The differences between the evaluations of the two groups of subjects
were analyzed, again by a two-way analysis of variance for factorial
designs with repcated measures on one factor. Table 4.14 summar-

izes the results of this analysis.

TABLE 4.14 SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR CRAMP-
EDNESS EVALUATIONS OF THE POSTGRADUATE LOUNGE
BY TWO DIFFERENT GROUPS OF SUBJECTS: USERS AND

NON-USERS
Source SS DF MS F P
Between Subjects 29 - - - -
Cond‘itions 1 16.27 7.95 p<.0l1
Error (between) 28 2.05 - -
Within Subjects 90 _ - - -
Factors (Cramp.) 3 21.87 24,97 p<.001
Factors X cond. 3 .14 17 =
Error (within) 84 .88 - =
TOTAL 119 - - - -

As can be seen in Table 4.14, both of the main effects were signifi-

cant, whereas their interaction was not. The mean values for the
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crampedness Factors I, II, III and IV were 3.28, 4.13, 4.39 and 2.64

for non-users, and 4,08, 4.84, 5.26 and 3.20 for users of the room,
respectively. In other words, the postgraduate students perceived
their lounge as more cramped in general. Separate t-test analyses
indicated that the physical size and clutteredness factors differed
significantly for two different groups (t=2,28, df=28, p<¢.05, and
t=2.27, df=28, p¢.05, for size and clutteredness factors, respect-

ively) whereas, the appeal and planning factors did not.

The mean scores for the other significant main effect of crampedness
factors were: 3.68, 4.54, 4.82 and 2.92, for Factors I, II, III and
IV, respectively. In general, the lounge was evaluated high on
clutteredness and physical size, low on appeal factors, that is, it was

perceived cluttered and small in size, but appealing.
DISCUSSION

The results of the spaciousness evaluations showed that the post-
graduate students who had been using the room as their lounge for
the last 5 months, evaluated it as being less well-planned and having

less space freedom as compared to those who did not know the room,

As for the crampedness factors, again the users perceived their
lounge more cluttered and smaller in size as compared to the other

group,

It seems that using and sharing a lounge of this size with 18-20 pecople
is different than just "imagining" it to be used in that way. Among
some social aspects there may be a number of other reasons; a) get-
ting used to the interior, b) knowing their own needs and requirements,
the type and the nature of the activities in the particular section of

time, and perhaps, c) attitude to the institution and the particular
social group,
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IV.8. EVALUATIONS OF INTERIORS AS A FUNCTION OF THE TYPES OF
ACTIVITY CARRIED ON(PERSONAL-INTIMATE, SOCIAL, PUBLIC) AND
SPACIOUSNESS-CRAMPEDNESS FACTORS

Experiments reported in Section II.2.] and II.2.2 studied the rela-
tionship between different types of activitics and desirable degree
of spaciousness in detail. It was found out that pcople wanted to
carry out personal-intimate, social and public activities in interiors

with different levels of spaclousness. Even if the number of people

involved in each one of these activities is kept the same, people still

think that most spacious interiors are more suitable for public activi-
ties; spacious interiors for social ones; and more confined rooms
for personal-intimate activities. Starting from the above mentioned
findings, one may hypothesize that the interiors of comlerative sizes
allocated for public, social and personal-intimate activities to be
evaluated differently on spaciousness-crampedness scale, provided
that their physical dimensions and general architectural characters
are not dramatically different: specifically, one may expect the
interiors allocated for public activities to be perceived as being the
least spacious, while the rooms for personal-intimate activities the
most; the interlors for social activities, on the other hand, can be

expected to be perceived in between.

In order to study the above mentioned hypothesis three rooms were
selected: a staff-student common room; a postgraduate students'
lounge; and finally a private office room to represent the interiors
for public, social, and personal-intimate activities, respectively.
All three interiors were in the same building, on the same floor, had

equal ceiling heights and were designed by the same architect.
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MLETHOD

Subjects

There were 15 male students in each of the three conditions of the
experiment, The subjects for the "office” and the "common room"
were taken from various departments of the University of Strathclyde;
the respectible mean ages for these two groups being 19.66 and 28.26
years. All the subjects for the "lounge" condition, on the other hand,
were postgraduate male students from the same department (Business
Administration - MSc class. (See experiment IV,7. for mare informa-
tion for this group of subjects.) The mean age for this latter group

was 30,06 years.

Stimuli

Three different rooms were used as stimuli: i) a private office room,
.11) a lounge for postgraduate students, and {ii) a staff-student common
room. Of these, the lounge was described in Experiment IV.6, hence,
only the other two interiors will be discussed here:

i) The office was a 2.87 x 5.35 m rectangular room (The same room
was used as the standard, in Pilot Study III, reported in Appendix n.)
It had a complete window wall on one of its short sides, looking East,
giving a view of a Univeristy tower block and some other buildings.
The qolour scheme of the room was the same as in the lounge; gold
coloured wall-to-wall carpeting, cactus yellow walls, white ceiling,
grey curtains (see experiment IV.6.). It was furnished as an office
for a univ‘ersity lecturer: had 6 aluminium tubular, upholstered
charcoal coloured chairs, 2 brown desks, 3 metallic colour filing
cabinets and 2 portable closets. For the layout of the office room
sce Figure 4.15.

i11) Although called "staff-student common room" the third room was
used mainly by the students from various departments of the University.

It was a kind of a 'multi-purpose’ interior; people could have soft
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drinks (there was a vending machine outside), talk to each other,
read newspapers, study, date, ctc. It was in constant use during

the day and night,

The room was 4.85 x 11.00 m in size. A 50cm wide, continuous band
window was located high on the South wall of the room and did not
allow any outside view. The floor was covered with 50 x 50cm dark
red carpetties.The ceiling was painted white (BS 4800, 22 B 15, Dolo-
mite Whi.te), three of the walls were blue (18 E 69, Astral Blue), the
fourth wall was screened by a floor to ceiling curtain of brown, red,
orange compositions. The room was furnished with 24 60 x 70cm
plastic covered scats, 5 coffec tables, 2 brown desks and 4 chairs
(see Figure 4.16 for the layout). The quality of the furniture was

lower as compared to the lounge and the office room.

All three rooms were located on the same floor and had the same
ceiling height: 3.15m. The office was 15.35 sq.m., the lounge

27 .45 and the common room 53.35 sq.m., in floor area.

Procedure

The procedure for the office room was the same as in the experiment
IV.6.: the experiment was administered individually. Each subject
was taken into the office, scated on the observation chalr, given

an evaluation form. Upon ensuring that he understood how to use the
scales, he was asked to evaluate the interior. The room was said

to be used by a lecturer for preparing lectures, meeting students, his
friends, etc. There was nobody in the room other than the subject

and the experimenter.

The procedure for the other two rooms was slightly different; both the
lounge and the common room were evaluated by the subjects who were

actually using the room in the presence of some other students. The
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experiment was carried out on sunny days, between 10,30 a.m. and
1.30 p.m.,

RESULTS

As it was in the previous experiments, each of the subject's evalua-
tions on the 19 adjective pairs were converted into two different sets
of numerical scores of 1 to 7 for spaciousness and crampedness.

Then for each subject, the mean scores of the adjective pairs for each
of the three spaciousness and four crampedness factors were calculat-
ed. These two sets of scores were then used in the two seperate

analysis of variance for spaciousness and crampedness.

A. Spaciousness

The spaciousness data was analyzed by a 3(room-activity types)
X3 (spaciousness factors I, II, III) factorial design with repcated
measures on one variable. Table 4.15, summerizes the results of

this analysis.

As is seen in Table 4,15, both of the main effects as well as their
interaction were significant. The overall spaciousness evaluation
for the office room was 4.65, for the lounge 3.86, and for the common
room 3.40. Thus, in general, the office room was perceived as the

most spacious, and the common room the least. .

The mean values for the other significant main effect of spaciousness
factors were 4.57, 3.93 and 3.40 for factors I, II, and III, respect-
ively. On the whole, the interiors were evaluated high on appeal,

low on space freedom; the planning factor received a value in between.

Figure 4,17, shows the interaction between the room types and the

spaciousness factors. The mean values of the spaclousness factors
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TABLE 4.15, SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR
SPACIOUSNESS EVALUATIONS OF THE OFI'ICE ROOM,
POSTGRADUATE LOUNGE AND STAFF-STUDENT COMMON

ROOM,
Source SS DF MS F P
Between Subjects 135.27 4 - - - -
Conditions 36.30 2 18.15 7.70 p<. 005
Error (between) 98.97 42  2.35 - -
Within Subjects 95. 04 90 - - -
Factors (Spac.) 30.99 2 15,49 24,39 p¢. 001
Factors X con. 10.67 4 2.67 3.71 p<. 01
Error (within) 53.38 84 .63 - -

TOTAL 230.31 134 - - -

I, II and III were: 4.73, 4.86 and 4.37 for the office room, 4.78,
3.81 and 2.99 for the postgraduate lounge, and 4.21, 3.13 and 2.85
for the staff-student common room, respectively. As can be seen in
'Figure 4.17, the values of the appeal and planning factors for the
office rbom were very similar (4.73 and 4.86, respectively); the space
freedom factor received a relatively low value (4.37). The evaluation
of the lounge on appeal factor was not different from that of the office
room, but planning and space freedom factors sharply decreased.

* Separate t-test analyses indicated these differences to Significant
(t=2.74, df=28, p¢.02, for the planning and t=4.12, df=28, p<.00l
for the space freedom fac‘tors). In other words, the lounge was per-
ceived as being less well-planned and having much less space free-

dom as compared to the office room.

The staff-student common room, on the other hand, received the low~ |
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est'scores on each of the threce spaciousness factors, but separate
t-test analyses appliced to the differences indicated that none of these
low scores differed significantly from that of the lounge. The differ-
ence between the appeal factor of the common room and that of the
office did not reach significance level cither; but the other two factors
(planning and space freedom) were significantly different for the office «

and the common room conditions.

Thus, although the common room was perceived a little less appeal-
ing than the other two interiors, the appeal factor did not differ
significantly for any room conditions. There were no significant
differences between the lounge and the common room; but the office
room was evaluated as being significantly better planned and having
significantly more space freedom than both the lounge and the common

room, -

B Crampedness

The crampedness data was analyzed by a 3(room types) X4 (cramped-
ness’factors) factorial designs with repeated measures on the latter

variable. Table 4.16 summerizes the results of this analysis.

As can be seen in Table 4.16, both bf the main effects as well as
their interaction were significant. The overall crampedness evalu-
ation for the office, the lounge, and the common room were 3.45,
4.35 and 4.69, respectively. In other words, the common room was
perce(ivec‘i as being the most cramped-and the office room the least.
The meaﬁ scores for the significant main effect of crampedness fac-
tors were 4,01, 4.65, 4.68 and 3.34 for Factors I, II, IIT and IV,
respectively. The clutteredness and physical size factors received
similar high values; the appeal factor received the lowest value,

whereas, the planning factor received a value in the middle.
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TABLE 4.16 SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR
CRAMPEDNESS EVALUATIONS OF THL OFFICE ROOM,
POSTGRADUATE LOUNGE AND STAFF-STUDENT COMMON

ROOM
Source SS DF MS F P
Between Subjects 169.14 4 @ - - -
Conditions 48,76 2 24.38 8.50 p< .00l
Error (between) 120,38 42 2.87 - -
Within Subjects 170,08 135 - - -
Factors (Cramp.) 57 .69 3 19.23 24,62 p¢ .00l
Factors X con. 12.96 "6 2.33 2.98 p¢ .0l
Error (within) 98.43 126 .78 - -

TOTAL 339.22 179 - - -

Figure 4,18 shows the significant interaction between the room types
and the crampedness factors in graphical form. The mean scores for
the crampedness factors I, II, III and IV were : 3.08, 4.06, 3.56 and
3.11 for 'the office room, 4.08, 4.84, 5.26 and 3.20 for the lounge, and
4.87, 5.06, 5.23 and 3.60 for the common room, rspectively. Ascan
be seen in Figure 4.18, the scores for the first three crampedness factors
were much higher for the lounge as compared to thg office room;
separate t-test analyses indicated these differences to be significant
(t=2.29, p¢.05 for the planning; t=2.49, p<.02 for the physical size;
and t=4.35, p¢.001 for the clutteredness factors, each with df=28).
The fourth factor, appeal, on the other hand, did not differ significant-
ly.

The values of the crampedness factors I, II and IV for the common
room were higher than those of the lounge; whereas the . third fac-

tor, clutteredness, did not change. However, separate t-test analyses
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applied to the differences between the lounge and the common room
did not ine any significant t values for any of the crampedness
factors, The comparison between the mean values of the office and
the common room, on the other hand, were significant for the planning,
physical size and clutteredness; the appeal factor did not vary

significantly.

In general , all three interiors were evaluated similar on the appeal
factor. Aé for the remaining three crampedness factors; the lounge
and the common room did not differ significantly, but the office room
was evaluated significantly less cramped thanthe other two interiors

with regards to these three factors.,

DISCUSSION

The results of the spaciousness and crampedness evaluations support-
ed the hypothesis that people want more spacious interiors for public

and social activities as compared to personal-intimate ones.

A room of 53.35 sq.m. with 28 seats for public activity was evaluated
as being the least spacious interior; that of 15.35 sq.m. with 6 seats
for a personal-intimate activity was perceived as being the most. On
the other hand, the room of 27.45 sq.m. with 26 seats allocated for
social activities, although little more favourable, was rated similar
to that of the room for public activity. In other words, in spite of
the fact fhat, the common room was about twice as big as the post-
graduate lounge, and 31 times as the private office room, it was

evaluated the lowest in spaciousness scale.

Although these finding seem clear cut, they must be treated with
some caution, for:

a) The selected interiors were the best ones the present author could
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get in comparable dimensions and character to represent the threco
types of activities in University boundaries. Whether these particu-
lar rooms represent the public, social and personal-intimate activities
properly or not is debatable, especially in the private office case.

b) Due to the nature of the personal-intimate activity, the procedure
used in the office room condition was different thanthe one used in

the other two conditions. The spaciousness evaluation in the office
was carried out with thé presence of the subject and the experimenter
only, while the other two rooms were rated when they were in use, in
the presence of some other people.

c) All three rooms were similar in many ways but they differed in some
aspects; i, the common room had a smaller window (about 5.5 sq.m.)
as compared to the office and the lounge (respective window sizes
being 7 .5 and 18 sq.m.), and it was located high on wall; hence did
not provide view or much of natural light, ii. The lounge was furnish-
ed with higher quality of items than the other two rooms; the office was
the next in furniture quality and the colour schemes of the lounge and
thg office were very similar to each other. The common room, on the
other hand, had a different colour scheme and lower quality of furni-
ture. Although these differences reflected in the evaluations of the
appeal factor, and the lounge was perceived as the most appealing,
the common room the least, the above mentioned differences might

have affected the whole spaciousness-crampedness evaluations.
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PART FIVE — CONCLUSIONS

V.1l. AN OVERVIEW OF THE GENERAL FINDINGS

The present part aims to give an overview of the main findings and
.to speculate about some of their theoretical and empirical implications.

First, let us refresh our memories by summarizing the main findings.

In general terms, the research described in previous chapters aimed

to understand the meaning and structure of spaciousness of interiors
and its relationship to some architectural variables, Of these, the
pilot studies attempted to explore the significance of the concept

for assessing interiors and to gain some insight as to which variables
need to be considered in the future experiments. These studies,
consisting of open-ended questionnaires, card-sorting, survey of
newspapers, suggested that spaciousness was an important construct
on which people often based their descriptions and evaluations of
interiors and that it was closely related to such variables as size,

clutteredness and the general atmosphere of interiors.

After this‘general investigation of the topic, in the second part some
specific variables were studied experimentally. The first experiment
of this group explored the effect of furniture density on the spacious=

ness evaluations and size estimation of rooms. The results
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indicated that an overfurnished room was assessced as being less
spacious than both an empty and a furnished one; as for the size
estimations, an empty room was seen larger than an overfurnished
one. Thus there was a clear effect of furniture density on the

spaciousness evaluations and size estimations of real rooms.

The next two studies examined the relationship between the function
and desirable degree of spaciousness of rooms, Of these, the
results of the first experiment indicated that people desire to carry
out "intimate-personal"”, "social” and "public" activities in
interiors with different degrees of spaciousness from the least to
the most, respectively. The second one was designed to clarify
the results of the first one by controlling the number of people
invol§ed in the three groups of activities. The results verified
the early findings. In other words, when the number of people
involved in the activities was kept constant, people still wantéd
to carry out "intimate-personal®, "social” and “public” activities

in interiors with increasing levels of spaciousness.

The last group of studies in Part II aimed to examine the effect of
window size, window position and room proportion on spaciousness
evaluation of rooms. After a number of exploratory studies in real
_rooms, two main experiments were carried out with 1/10 scale,

adjustable models of different proportions. The first experiment
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of this group studied the effects of two levels of window size, room
proportion and window position. According to the results, (a) rooms
with windows on the short walls were assessecd as being more spacious
than the ones with windows on the long sides; (b) root-three models
were perceived as being more spacious with continuous windows,
whereas root-two rooms with smaller (3-bay) windows. The fact
that the' window size effect did not reach significance in this first
experiment might have been due to the relatively large size of 3~

bay windows. Particularly when the windows were located on the
short sides of the models, the size of 3-bay windows were very closc
to that of continuous ones. Hence, perhaps the two levels used

had not varied the size of windows sufficiently to study the main
effect of this variable. To examine this possibility, the next
experiment studied the effects of threc levels of window size (by
adding a 2-bay window condition) and two levels of room proportion
by keepintj window position constant on the short side. The

results indicated that (for interiors having windows on the .short
sides): (a) the smaller windows (2-bay) made the interiors appear
less spacious; (b) the room proportion did not scem to be

significantly related to the spaciousness evaluations.

Since in all these first group of five experiments a global spaclous-
ness measurc was taken (either by using a single 7-point spacious=

cramped - or confined - scale or by having subjects equalize the
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fecling of spaciousness of a comparison model to that of a standard
one), their findings gave a gencral understanding of the effects of
the variables studied, In order to understand this construct better
and to get a more detailed measure of spaciousness, the need was
felt to develop a more sophisticated scale. For this purpose, on
the basis of the judgments of a large group of subjects, university
st.udent.s as well as office workers, and by following factor analysis
anci alpha approaches, a large pool of bipolar adjectives for desérib-
ing interiors was reduced to 19 which comprised the spaciousness=-
crampedness scale (SCS). The spaclousness scale consisted of
thr.ee factors, namely, appeal, planning and space freedom,
whereas the crampedness scale was made up of the four factors of
planning, physical size, clutteredness and appeal. Of these
factors appeal had the highest proportion of the total variance for
spaciousness, whercas planning seemed most important for
crampedness. Thus, as was aimed this scale-construction stage
of the project not only enabled us to understand the structure of

the construct of spaciousness, but also provided us with a scale

to assess interiors in this respect,

The last group of experimental studies made use of this spaciousness-
crampedness scale and yielded more specific {nformation about the
effects of the variables studied on each of the spaciousness and

crampedness factors. The first of this second series of experiments
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aimed to study the differences between different mediums of
presentation of interiors: a real room, its 1/10 scale model and
its coloured slide. The results indicated that the evaluations

of a full-size room and those of i{ts model did nof differ, whereas
those of the slide differed from both. In other words, a 1/10
scale model of a room could be used in place of the actual room
for experimental purposes. In the light of this finding, the final
group of experiments used full-size rooms or models interchange-

ably.

One study explored the effects of organization (orderliness) of
furniture in full-size rooms. It was found that the more organized
a room, the more spacious it appeared to be. The most affected
factor of spaciousness was the planning one; there was a constant
decrease in this factor from organized condition to very disorganized
one, As.far as the total crampedness scores were concerned, there
were no differences between the disorganized and very disorganized
rooms, but the organized room was seen as being less cramped

than both the disorganized and very disorganized ones. When the
specific crampedness .factors were considered, the very dis-
organized condition was evaluated as being significantly less
appealing than the organized one, and less well-planned than

both the organized and disorganized conditions. As for the

clutteredness factor, the organized condition was perceived as



being significantly less cluttered than both the disorganized and
very disorganized conditions. One of the most interesting findings
was the constancy of the physical size factor; regardless of the
levels of organization, the values for physical size did not vary

significantly.

Another study in this group examined the effect of furniture density
on the spaciousness and crampedness evaluations of model interiors.
The related study reported among the first group of experiments

was carried out in full-sizec office rooms. This time the study was
done with a conference room model, which was of different size
and nature from the previous office room. The results strongly
supported the earlier findings that an overfurnished interior was
perceived as being less spacious than both the empty and the
furnished ones, the main spaciousness factor responsible for this
relationship being that of space freedom. As far as the ratings of
crampedness scale was concerned, the findings in general were
similar; an overfurnished room was seen as being more cramped
than both an empty and a furnished one. As for the specific
crampedness factors, an overfurnished interior was cvaluated as

being more cluttered and less appealing than both an empty and

a furnished one.

The following two experiments reconsidered the effects of window
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size, window position and room proportion with the aim of expand-
ing and clarifying the previously obtained findings., These new
experiments were similar in design to the ones carried out before;
however, while the previous ones asked for movable models to be
adjusted to a standard one in terms of spaciousne;ss, the present
ones required immovable models, that were constant in volume,

to be evaluated in terms of the spaciousness-crampedness scale.
The results of the first experiment indicated that (a) when windows
were loéated on the long sides rather than on the short, the interiors
were evaluated as having significantly more space freedom for both
3-bay and continuous windows (the effect being relatively more
pronognced for the latter), but as being less well-planned for 3-bay
and less appealing for continuous windows; (b) when located on
short walls, continuous windows were evaluated more positively
than 3-bay windows on both appeal and space freedom factors of
spaciousness; the planning factor did not vary, so it can be
concluded that when placed on the short side of a room, continuous
windows give more of a feeling of spaciousness than 3-bay windows.
As far as the crampedness scale data was concerned the findings
were: (a) in general, the interiors with smaller (3-bay) windows
wgre evaluated as being more cramped than the interiors with
continuous windows; (b) the window position X crampedness

factors interaction indicated that when windows were located on
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the short walls, rather than on the long, the interiors appeared
more cluttered and hence more cramped. The other factors did

not differ significantly.

The second study of this type was designed to investigate the
effects of window size and room proportion in a more detailed

way in interiors with their windows on the short sides. The
results ihdicated that (a) models with continuous windows were
seen more spacious than those with either a 2-bay or a 3-bay
window; (b) a square interior was evaluated higher on space free-
dom than the root-two model; when compared to a root-threc model,
it was rated higher on both planning and space freedom factors of
spacioushess. With regards to crampedness scale, it was found
that (a) interiors with smaller (2-bay and 3-bay) windows were
seen more cramped than the ones with continuous windows; (b) a
root-three interior was seen more cramped than a square one,

Thus interiors with elongated floor proportions and smaller windows

were perceived as being more cramped.

Another experiment examined the effects of open versus closed
curtains, day versus night-time on the spaciousness~-crampedness
evaluations of a real room. It was found that none of these
variables had a direct significant effcct on spaciousness, but

Interaction -between the curtain position and spaciousness — or
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crampedness — factors was significant, (The room with the open
curtains, although not significantly, was secn as relatively less
appealing but better planned, having more space {reedom — or in
the case of crampedness, bigger and less cluttered — as compared

to the closed curtains.)

In another experiment the difference between the spaciousness-—
crampedness evaluations of two groups of subjects was studied;
users of a room and those who had not seen the room before. The
ovex;all scores indicated that users perceived the interior as being
significantly less spacious than non-users. As far as the specific
spaciousness factors were concernced users saw the room as being
less well-planned and having less space freedom; as for the
crampedness factors, they perceived the room smaller in size and

more cluttered as compared to non-users.

The last experiment was designed to see thé effects of types of
activity (personal-intimate, social, and public) on the evaluations
of spaciousness of real rooms. A private office, a postgraduate
lounge and a staff-student common room were selected to represent
the interiors for personal-intimate, social, and public activity
groupings, respectively. The results generally supported the
hypothesis that social and public activities required more spacious

interiors than the personal-intimate ones. Specifically, the
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analysis of spaciousness data indicated that the office room was
perceived as being more spacious than both the lounge and the
common room, Although the common room received a relatively
lower overall spaciousness score, it did not differ significantly
from the lounge., With respect to individual spaciousness factors,
both the lounge and the common room were evaluated as being less
well-planned and having less space freedom compared with the
private office room. As far as the crampedness results were
concerned, again, there was not any significant differcnce between
the overall crampedness evaluations of the loungeand the common
room, but they were both rated more cramped than the private
office. As for the specific crampedness factors, both the lounge
and the common room were evaluated as being less well-planned,

smaller in size and more cluttered than the office.
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V.2, IMPLICATIONS FOR THE FUTURE WORK

Since the findings have alrcady been discussed in detail in
appropriate contexts, in this concluding section we intend to

highlight only some general issues.

The development of spaciousness-crampedness scale as well as
other findings of this project implied that spaciousness was a
powerful construct bringing together all important aspects of an
interior: its appeal or pleasantness in general; its planning and
organization; its physical size with respect to the type of activity
and the number of people that will be involved in that activity.

In other words, spaciousness judgments of interiors take into
account not only the affective aspects of spaces but also thelr
intricate functional sides with all its complicated nature. Hence,
spaciousneés scale can be cdnsidercd a general evaluation scale
for interior spaces. This scale, when properly utilized, can give
not only a complete picture of how pcople feel and think about an
interior as compared to another one (e.g., choice between a
number of interior desicim schemes), but also can be used as a
standard evaluation measure for interiors of comparable functions.
When used by ‘other rescarchers, spaciousness-crampedness scale
may lead to improved communication on different problems of

interiors., In addition to that pcople in the ficld; architects,
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intcrior designers, and perhaps bechaviour scientists, can possibly
find practical use for this type of scale in understanding and
designing better interiors. This common tool, in turn, may bring
the researchers and practising professionalstogether in solving

complex, ever increasing problems of interior spaces.

Spaciousness of a room is related to size, but they are not the
same thing as referred in many instances. A large room is not
necessarily a spacious one, or vice versa; a small room, provided
that it is a pleasant, well-planned room and affords enough space
for comfortably carrying on the particular activity or group of
activities, may be considered a spacious one. Spaciousness is
more than the physical size, it constitutes the size element among
many other aspects of an interior, Futurc studies of spaciousness
~ will do well to consider rooms of different sizes and different

functions,

As for the room proportion; the experiment utilizing spaclousness-
crampedness scale seemed to indicate that square rooms were seen
as being more spacious than the oblong ones (root-3). This result

is parallel to Jeanpierre's (1968). Futurc studies most consider
ceiling heights and floor proportions other than the present

project manipulated.
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Experiments related to windows indicated that rooms with larger
(continuous) windows were perceived as being more spacious than
those with smaller (2 - 3-bay) ones. This was in agreement with
Inui and Miyata's (1973), Collingro and Roessler's (1972), and
Mercer's (1971) early findings. Our findings also offered the
architect an optimum solution for practical design pur poses —
that is locating a continuous window on the short side of a room.
However, other window shapes, sizes and the effects of various
types of view must be studied; by concentrating on this topic it

may be possible to have a (critical) minimum window size for an

acceptable level of spaclousness for different room functions.

Two separate experiments, one using a model with spaciousness-
crampedness scale, the other in a real room without the scale,
“clearly showed that the number of items in a room (chairs, tables)
affected the spaciousness of the interlors. The more furniture,
which also has the implication of more people, the less spacious

a room appeared. Another experiment related to the furniture was
the organization or orderliness of the furniture. The more organized
a room, the more spacious it appeared to be. Future spaciousness
studies may consider different levels of furniture density and

organization.

General findings implied that the spaciousness of a room did not
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change with temporary changes, like opening or closing a curtain,
or seeing it during the day or night time, having a sunny or a

cloudy view out, It is more dependent on relatively stable or
unchanging features of the interior: its dimensions, its contents,
the size and placement of windows. This finding, implying that
neither the quality or quantity of light has an effect on spaciousness,
may see;m in conflict with the results of window experiments which
showed that the rooms with larger windows werc perceived to be
more spacious. But the function of a window is much more than the
natural light it transmits to an interior: the view, communication
with outside, and perhaps the sensation of being open — not only

in terms of visual, but also audial and olfactory sensations.

Before concluding this final section, let us consider some other
‘'suggestions for future research. It is believed that future studles
of spaciousness would do well to consider each of the spaclousncss-
crampedness factors, especlally the appeal factor in detail; first
empirically determining its relationship to architectural elements,
such as room proportion, window size, colour and texture of
surfaces, type and style of furniture, then systematically

manipulating the relevant variables.

It may also be worthwhile to consider different groups of people;

'the young and the aged, people of different socio-economic class,
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and female portion of the population, Future cross-cultural

investigations may also be of considerable value.

And finally, the relevance of spaciousness-crampedness scale
for open (roofless) or urban spaces — courtyards, gardens,
plazas, parks — can be checkéd. If the present scale is not
relevant, a similar procedure to the one used can be followed

to develop a scale for exterior spaces.
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TABLE 1 RESULTS OF THE OPEN-ENDED QUESTIONAIRE: FREQUENCY OF THE MENTIONED
CHARACTERISTICS OF A SPACIOUS ROOM BY THREE GROUPS OF SUBJECTS

i. 36 undergraduate architecture students

ii. 2} postgraduate architecture students, secretaries, and janitors

iii. 10 nursery school teachers

frequency counts in groups
Mentioned characteristics

i ii iii

a) Activity in the room

general:

functional, confortable for performance 2 3 -
suitable for various activities 2 2 2
free floor space 1 L 3
important, not specified 3 - -
circulation: |

free, easy circulation 9 7 2

aLe



TABLE 1 Contd.

frequency counts in groups
Mentioned characteristics '

i ii iii
b) Shape, dimensions and size éf the room
shape:
rectangular 5 1 -
close to square, squarish 6 2 1
others (polygon, circular) 2 - -
height:
very high 2 1 -
high 12 8 5
slightly higher ‘ : 5 1 1
need not be high ) 2 - 1
low ceilinged 1 1 1

tle



TABLE 1 Contd.

Mentioned characteristics

frequency count in groups

i ii iii
combination of low and high ceilinged 1 - -
size:
very large L - 1
large 10 7 6
slightly larger than necessary 6 1 -
not necessarily large 5 - -
c) Materials used
general:
natural, soft 2 1 -
a lot of chrome, steel, glass 1 1 -

1 1 -

different textures on different surfaces

vLe



TABLE 1 Contd.

Mentioned characteristics

frequency count in groups

i

I3

ii iii
walls:
wood finish 1 - 1-
floor:
wall to wall carpeting - 2 7
rugs, Persian rugs, rugs and parquet 2 2 -
d) Furniture used
general:
few, minimum number 1 2 1
uncluttered 9 10 3
free space left after\furnishing 6 3 2
right amount of furniture 3 2 1
simple, horizontal lines 2 - -

GL2



TABLE 1 Contd

Mentioned characteristics

frequency count in groups

i

ii iii
type:
built in 2 - 1
not built in 2 - -
compact, simple 2 1 -
modern 1 - 1
modern and traditional togethef - 1 1
traditional, antique 1 1 1
important, not specified 1 - -
size:
small, compact 3 - -
low, with low back 2 1 L
small tables - 2 -
important, not specified 1 - -

9l2



TABLE 1 Contd.

frequency count in groups
Mentioned characteristics

+ o

i idi iii
colour:
light in shade 1 - -
dark 1 - -
harmonized 2 - -
important, not specified _ 2 - -
arrangement:
well apart 1 2 -
free vision 2 1l -
against walls, perimeter 2 1 2
fitted into walls 1 - 1
important, not specified 3 - -
functional, attractive - 2 1

LLe



TABLE 1 Contd.

Mentioned characteristics

frequency count in groups

i ii

iii
e) Light and view
natural light
general:
strong, plenty, lots of daylight 6 10 L
sufficient, good natural light 22 8 2
window size:
large 21 8 10
important, not specified 5 - -
window shape:
complete window wall 2 - 1
continuous, long 2 1 1
floor to ceiling 1 2 1
clearstorey or skylight 2 1 -

glLe



TABLE 1 Contd.

Mentioned characteristics

frequency count in groups

* o

i ii iii
view:
unobstructed, extensive 2 - -
landscape 2 1. -
garden or skyscape 1 1 -
important, not specified 3 2 -
artificial light:
bright, well 1it 4 6 -
indirect, soft 2 1 -
2 1 -

important, not specified

6le



TABLE 1 Contd.

Mentioned characteristics

frequency count in groups

i ii iii
f) Colour
general
light 7 3 5
pale, muted, soft 2 5 2
bright 2 2 1
dark 1 - -
combination of light and dark 1 - -
important, not specified 1 1 -
walls:
light 5 3 L
light in shade, cool 1l 1
bright 2 1 2

0ge



TABLE 1 Contd.

Mentioned characteristics

frequency count in groups

i - id iid
important,.not specified 2 - -
floor - 1 1
white or pale 1 - 2
dark 2 1 -
important, not specified 2 - -
ceiling:
light, pale 3 - 1
bright 1 - -
dark 1 - 1
important, not specified 2 - -

1844



TABLE 1 Contd.

frequency count in groups
Mentioned characteristics .

i ii iii
g) Other sensory stimuli
temperature and air movement:
comfortable temperature and air movement 2 3 -
airy, well-ventilated 1 1 -
non-humid, cool 1l 1 -
important, not specified - 1 -
auditory:
comfortable, suitable - 2 -
quiet - 2 -
echoes sound 1 - -
important, not specified - 1 -
olfectory
not stuffy, no smells - 1 -

ege



TABLE 1 Contd.

Mentioned characteristics

frequency count

i

in groups

ii -iidi
h) General atmosphere of the room
free, open 7 - -
airy, fresh L 5 -
light, bright 7 L 10
likeness to natural environment 1 - -
well-planned, functional 3 - 1
tasteful 1 1 1
modern 1 - -
elegent, luxurious 2 1 -
tidyness 2 - -

tge



TABLE 1 Contd.

Mentioned characteristics

frequency count in groups

i

ii iii
unity 1 - -
large, uninterrupted 3 1 6
horizontal emphasis 2 1 -

Vg2



TABLE 2 RANK ORDER OF 49 CHARACTERISTICS OF A

SPACIOUS ROOM

Extremely important
Quite important

Slightly important

Unimportant

Uncrowded

Roomy

Lots of daylight
Well ventilated
Orde}ly

Large windows
Pleasant

Tidy

High ceilinged
Large

Clean

Functional

A fairly good vicw
Non~restricted viow
Diffuse lighting
Comfortable

Comfortable tempecrature

Total

Score
Sm————

285



TABLE 2 Contd.

Tasteful

Windows looking South
Good acoustics

Cool

Pleasant odour

Few pictures

Vertical windows
Bright colourcd ceiling
Impressive

Light coloured door
Window looking East or West
Small furniture

Plain

Direct lighting
Elegant

Quiet

Window looking North
Horizontal windows
Brightly coloured wall
Tungstan lighting
Fluorcscant lighting
Bright coloured Iluorescent

Colourful curtains

Total

Score
ST

22
21
19

18
18
17
17
17
17

1y

286

Mean

Valuo

1.40
1.36
1.36
1.27
1.27
1.27

1.22



TABLE 2 Contd

Brightly coloured curtains
Well above ground

Many pictures

Modern

Differént Coloured walls
Conmplex

Ornate .

New

Expensive

Score

12

10

N Ut W\ SN O N VO

287

Meoan

Value




TABLE 3 RESULTS OF THE NEWSPAPER SURVEY: NUMBER AND PERCENTAGE OF ACCOMMODATION

ADVERTISEMENTS EMPLOYING THE WORD "SPACIOQUS" AS COMPARED TO THE TOTAL

NUMBER.
Number of Advert.
Name of the Newspaper Date Total with "spacious" 9%
Evening Times 26 Nov. '73
512 Lo 9.57
1l Dec. '73
Sunday Post 2 Dec. '73 - - -
Total Scottish Papers 512 L9 9.57
The Times 26 Nov. '73
620 60 9.68
1 Dec. !'73
The Sunday Times 2 Dec. !'73 671 83 - 12.37
Total English Papers 1291 143 11.08
OVERALL 1803 192 10.65

BBa
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TABLE 1,

290

CATRGORIZ/LPION OF 3TLWCTRD ACTIVITIRS WITH RRIPEAT

P0 TH® NULBERQ OF PRCPLT INVOLVTD OTHRR THAN ONE ACTUR
(The figures and capital letiers in parantheses refer
to tho mcan valuecs agsigned by 22 judges to cach acti-
vity and to its activity proup, respcctively

I = personal-intimate, S = social, P = public )

Single person or a few :

Dining with a lovor (1.00, I)

Dining with a businessman to make a deal (2.04, 8)

Playing a musical instrument for a few people you

don't know (2.68, p)
A few :

Reading in the company of a few family members (1.18, I)

Reading in the company of a few classmates (2.00, S)

Reading in the company of a fow strangers (2.55, P)

Half a dozen ¢

Half a dozen closc friends mesting for a prayoer

group (1.41, I)

Half a dozen students meeting for a tutorial (2,00, S)

Half a dozen passengers waiting for a itrain (3.00, P)
Eight to ten

Discussing an intimate problem with a group of

eight to ten close friends (1.32, I)

Digcussing the manner of sclectinpg student repre-

sentatives for a university union with eight to ten

classmates (2.18, &



(Table 1+ continued)

Discusgsing the role of the youth orgsanizations in

the politics with eisht to ten 1.P.s

A bunch of .. or your family
Playing a musical instrument for your family
A bunch of skiers having a party
A bunch of boy-scout representatives from dif-

ferent schools debating

291

(2.82,

(1.45,
(1.95,

(2.64,

P)
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PILOT STUDIES TO EXPLORE THE BIF&SCT OF WINDOJ sIaR ON BPACICUSHESS -

USING REAL ROOLS

The review of the relevant literatura and the pilot studics indi-
cated that spaciousness was closely related to windows. Inui and
Miyata (1973), Mercer (1971), and Dalkvist and Garling (1971)
showed 2 positive relationship between openings end the feeling of
spaciousness. A high proportion of subjccts in our pilot studieo
have also mentioned that spacious rooms should have either 'good!

or 'plenty' of daylight.

In order to éxplore this area and gain some insizht, four pilot
studics were carried out in real rooms. In cach of these studies,
after evaluating the spaciousness of a particular interior, cach
sﬁbject's comments on the interior, his (hcr) ovinion on the cons-
truct of épaciousness in general and the factors that he ( she)
thinks are strongly related to the construct was also asked and

recorded.,
PILOT STUDY I

METHOD

Subjects

Thirty (half male - half female) students from varrious departments
of the University of Sirathclyde were used as subjects. The meen age
wag 20.2 years with a range of 18 and 27 years. There were 5 male, 5

female subjects in each of the three conditions of the oxperimenf.



Stimuli 293
A 4.50X6.,10 m room with a 3.15m ceiling heisht was used as stimuld,
One of the long sides of the room had a comnlete window wall look-
ing to west to a 22£24m paved courtyard on the samo level. Tho
room wag furnished as a ceminar roo;“% tables in the centre and

a row of chairs near the east wall. (Sce Figure 1, for the vlan
arrangement.) Tho window wall had a two-picce floor to ceiling,
thick, grey curtain and could bo manipulated to close any propor-
tion of the window. Four flourescent lamps on the ceiling were

kept on,.through the experimont.

Procedure

There were three conditions in the experiment; i) room with closed
curtains, ii) half-open curtains, and iii) open curtains. In all
three cases the experinent was administered individually. After a
short introduction each subject was taken into tho experimental
room, seated at the "suﬁject's" chair. The ugse of a T-point scale
was explained, and he (she) was asked to evaluate the room by using
a T-point "spacious-cramped" ccale. The experiment was carried out

on day-time, overcast sky conditions.,

RESULTS AND DISCUSSION

Subjects' responses on the "cramped-spacious" scale were converted
into numerical scores of 1 to 7, respoctively. The mean scores of
the 10 subjects in each of the three conditions of the experiment
were 3.9, 3.9, and 3.6 for closed, half-open, and open curtains,
respectively. The differences between the threce spaciousnegs cva-

luations for the three conditions of the room were analyzed by ana~
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FIGURE 1. Plan of the seminar room uscd in Pilot Study I and II.
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lysia of variance for factorial desiens (3 ourtain positions X

2 sex). Tho results indicated that neithor of the two main offects
nor their interaction was significant. t-tosts applied to paired
comparisons (open versus closed, open versus half-open, and closed

versus half-open) were not significant either.

"The insignificant main sex effect indicated that the room was not
evaluated differently by two different cex groups with respect to
spaciousness. As for thqbther main effect -curtain openings-, tho
results indicated thattheroom with an open curtain, with a half-clos-
cd one, or.with a closed curtain was not assesgsed differently. This
insignificant main effect can, perhaps, be explained in the follow-
ing ways: Either the window size does not affect the spaciousncss
of a room, or curtains are not adecuate mezns to manipulate the win-
dow size, The subjects of the closod and half-open curtain condi-
tions might have realized that the whole wall ~or a large proportion
of it- was a window, and that the curtain was only 2 temporary ad-
justmant not to be considered in spaciousncss evaluation of an in-

terior.

An interesting finding was that of a loose end typet After each
evaluation, when his (her) opinion on the factors influencing the
Spacioﬁsness of 2 room was asked, a largs proportion of the subjects
mentioned the function of thé room and the number of people who
would be involved in that function. Also, in cloged and half-open
curtain conditions, more than the half of the subjects pointed out

directly or indirectly that they were aware of the "closed curtaina".
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PILOT STUDY II

In order to study the effect of window size (open versus closed
curtain conditions) on spaciousness of a room, this time a repoat-
cd measures experimental design was devised., It wag expected that,
ceeing the both conditions, subjects would evaluate the same room

more spacious with open curtains, as compared to the closed ones.

METHOD

Subjects

Sixteen male students from various departments of the University
of Strathclyde were used as subjects. Tho mean age was 21.87

years with a range of 19 to 32 years.

Stimuli

The stimuli was the same as in the previous pilot cxperiment.

Procedure

The experiment was administered individually. Each subject asces-
sed the room both with an open and a closed curtain, the order of
which was counterbalanced within the oxperiment. Thus, half of
the subjects first responded to the room with cloged curtains,
then with that of open curtains; whereas the other half avaluated
first the open curtain condition, then the closed curtain one. Two
spaciousness evaluations were obtained by using two scparate T-po-

int "spacious-cramped" scales for the two experimental conditiong.




RESULTS AND DISCUSSION

Subjects' responses to both of the conditions on the "oramped-spo-
cious" scale were converted into numerical scores of 1 to 7, ros-
pectively. The mean scores of the 16 subjecis in closed curtain
and open curtain conditions were 3.84 and 5.46, respoctively. The
differences between the two ovaluations of the room were analyzed
by analysis of variance for repeated measures, the results of which

have been summarized in Table 2.

TABLE 2 SUMMARY TABLFE FOR ANALYSIS OF VARIANCE FOR REPRATED
MPBASURES FOR SPACIOUSNESS EVALUATIONS OF THE SEMINAR

ROOM WITH “OPEN" AND “CLOSED" CURTAIN CONDITIONS

Source SS df ns F p
Total 76,22 31 - - -
Subjects 45.47 15 - - -
Treatments . 2l.12 1l 21.12 32,92 1p<¢.001
Error 9.63 15 .64 - -

As can be seen in Table 2, the treatments were highly significant.
In other words, the subjects evaluated the open curtain condition
more spacious as compared to the closed curtain condition of the

game room.

A number of subjects, azain mentioned the importance of the f““?‘
tion of the room, the number of people and furniture dengity for

spaciousness.
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PILOT STUDY IIIX

In ordor to study tho effect of window smize on upaciousness evaluation
of rooms, another attempt was madej this time two office rooms
vere selected, one being standard, the other being comparison,

and subjects were asked to compare the apaciousnogs of the two.

METHOD

Subjects
Thirty male students were used as subjects. The mean age was 21.8

years with a range of 18 and 34 years. There were 10 subjects in

each of the three conditions of the experiment.

Stimuli

Two rectangular office rooms, on the same corridor, 1Om apart from
each other, were used as stimuli. One of the rooms was employed
as the standard, ‘the other as the comparisons the floor dimen-
sions of the two rooms were 2,87X5.35 and 2.60X5.35m,rospectively.
.Although tﬂo comparison room was furnighed with a better quality
furniture and looked more pleasant, the general characteristics of
the rooms with respect to building materizls, colour of surfaces
and lightiﬁg were gimilar., Both had their window-walls on the’
short sides, looking ecst., The furniture layout of the rooms are
sﬁown in Figure 2 . The standard room curtain was kept open in all

three conditions of the experiment, whereas that of the comparison
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FIGURE 2. Two office rooms used in Pilot Study III,
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room wog manipulated as i) closed, ii) half-onen, and 1iii) open.
The flourcscent lights of both of the rooms were kept on during tho

all three conditions of the experimont.

Procedure

The experiment was administered individually. Bach subject was
taken first to the standard room and wns asked to evaluate tho in-

terior by using a 7-point "spacioug-cramped" scale. Then he was
taken to the comparison room and was asked to evaluate it again
with a T7-point spacious-cremped scale., Fxporiment was carried out

on day-time, overcast-sky conditions.

RESULTS AND DISCUSSION

Subjects' responses to the comparison as well as to the standard
room on the “"cramped-spacious" scale were converted into numerical
scores of 1 to T, respec%ively. The mean scores of the 10 subjects
in closed curtain, half-open and open curtain conditions were 3.7,
3.7, and 4.7, respectively. The differences between the three spa-
ciousness evaluations for the threo conditions of the comparison
room were analyzed by analysis of variance for completely randomized
factorial'deaigns. The results again indicated no overall signifi-
cant differonces between the three experimontal conditions. t-tesis
applied for paired comparisons ucre not significant either. In
other words, the room with a closed curtain, or a half-open ono,

or an open curtain was not evaluated differontly.
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To check whether or not any uncontrolled factors wereo contaminating
the results, the difforences between the mean snaciousness avaluatjons
of the standard room by 10 subjacts in cach of thrce experimental
groups were also analyzed by an F-test; however, sinco the gtandard
room was kept constant all through, the differences werc not signi-
ficant. (The mean spaciousnesc evaluetions of the stuanderd room

were 4.3, 4.7, and 4.9 for the respective subject groups of closed,

half-open, and open curtain conditions.)

A high proportion of the subjects correctly pointed out that the
standard room was larger in size (15.50 sa.m) as compared to the
comparison room (13.90 sq.m). Algo in closed curtain and half-open
curtain conditions, half of the subjects mentioned that the curtains

were manipulated.
PILOT sTUDY IV

This study was designed to explore tho cffect of a sunny viecw-out
as compared to a cloudy one, on the spaciousness evaluation of a

room. This time an ll-point "spacioug-cramped" scale was utilized.
METHOD

Subjects
Twenty male students from different departments of the University
of Strathclyde werc used as subjects., The moan age was 21.45 years

with a range of 18 to 31 yecars. There were 10 subjects in each of

the two cxperimental conditions.
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Stimuli
The "comparison room" of the proviously roported Pilot Study III was
used a3 stimuli. The curtains of the room was kept open in both of

the experimental conditions.

Procedure

The experiment was administered individually. FEach subjoct wags
taken to the experimontal room. The usago of & bipolar scale vas
explained, and he was asked to evaluate the room on an ll-point
spacious-cramped scale. One of the experimental conditions was
conducted on sunny days; the other, on cloudy days. The experiment
wags carried out in the afternoons, since the room had an cast orien-
tation the sun did not enter the room during the experimental ses-

sion.
RESULTS AND DISCUSSION

Pach subject's rating on the crampod-spacious scale was converted
into numerical scores of 1 to 11, respectively. The mean scores of
the 10 subjects in the sunny condition was 5.25 and for the cloudy
one 5,30. t-test applied to the differences botween the two con-
ditions indicated that this difference was not significant., In
other words tﬁo spaciousness of & room on a cloudy day did not dif-

fer from that of a sunny one,
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CONCLUDING DIHCUSSION OF THR PILOT STUWIRG ON WINDOUS

Tho cvaluations of the standard room by three different groups of
subjects in Pilot Study III have indicated that therc werec no sig-
nificant differences between these throe groups. In addition to
that, the evaluation of tho open curtain condition in Pilot Stuy I
and the evaluation of the scme condition of the very same room by
another group of subjects vho first sow the room with open curtains
in Pilot Study II, were also very similar., Therefore, one ncy say
that pcople make stable spaciousnesns evzluations with a bipolar
spacious-cramped scale.

2 - Different sex groups do not evaluate the interiors differently
with respect to spaciousness (Study I).

3 - It secems that tho spaciousness of a room does not depend on
having a sunny view out or a cloudy onej which may lead the way
that spaciousness is more dependent on internal constituents of
the space. (Study IV)

4 - Commenfs made by the subjects strongly pointed out the impor-
tance of the function of the room and the number of people to par-
ticipate.

5 - Although the second study with repeated moasures design yield-
ed significant effects of open versus closed curtain conditions, the
other two studies (I and III) with randomized designs did not indi-
cate any significant main cffects. In other words, when the sub-
jects were aware of the varicble and cvaluatedtkoroom with diffo-

rent curtain conditions, 14 out of 16 rated the open curtain con-

dition as being moro spacious than the closed curtain ono. On the

other hand, whon the subjects did not know the manipulated variablo
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(curtain openings), different subjoct groups for different curtain

conditions evaluated the room similarly. That is to say, vwhen a
direct question about the role of a curtain (or window oizo) on
gpaciousness was put forward to the subjeots (opening or closing
the curtain in front of tho oubject, and asking him to evaluato it
each time), they pronounced the existance of a relationship; but
when the question was not put in an open way, subjects did not sco
the curtqins as a factor influencing the cpaciousness of a room.

6 - 1o matter how well fitted and adjusted, curtains arc not
suitable means to manipulato the window size of a room. lMoro

than the half of the subjocts who evaluated the closed and half-
closed curtain conditions in the first 3 studies verbally expresged
that the curtains were "cloged" or "pulled", and pointed out that
they were aware of this temporary situation. Therefore, it is not

a realistic approach to try to manipulate the window size by the

help of curtains in a real room. If it is attomped, as in these
pilot cxperiments, the results cannot be attributed simply to the
window size, but perhaps, to curtains.

7 - Although attempted, it was not possible to study the effect of
window position (window on short wall or on long wall) on the cpa~
ciousness evaluations of real rooms, mainly duc to different sizes,

functions, window orientations of the available rooms.

In order to be able to study the effect of window size (and window
position), a more systematic experimental approach is nocessary.
This might be done either in full size rooms of similar functions,
similar dimensions and characteristics, similar oriontations and

view; or more cconomically, by the holp of finely made scale models.
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The activity list and the introduction given to 10 judges
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Henes
Years

Below you will find a list of activities. Yo would like you to iden-
tify them a3 to onc of three types of groupings; nonmely, "perconal-
intimete"; "“social"; and "public"., The "perconal-intimate grouping"
refers to those activities which involve only yourself oxd/or somecono
with vhom you hzve very close relationshipag such as, a lover, a mother,
a very close friend, etc. Vith such people you would tolerate more
ph&sical contact and may engaze in intinatn; ego-involving activities,
The "socieal grouping", on the other hand, includes the activities,
which usually involve more thon two persons with whom you have more
distant relationships end would tend to talk about more general,
neutral topics. Thece relationships may involve friends in general, t
teachers, ctc., Finally, the ublic grouping" refors io those activi-
ties that you ensage in with pcople whom you cither know very little
or do not.know at all,

If you think that an activity in the list below can be regarded as:
Inlonging to a "personal-intimate grouping", then put an "I" next to
its number. If you regard it as Belonjing to a "social grouping,
put an "3" next to i?s number; and if you think that a "oublic" ro-
lationship is involved, just put a "P" next to the number of the ac-
tivity.. . . - '

1. Dining wifh a group of friends

2. Studying alone

J. Lecturinz to a group of 20-30 people .
4e Playing'a musical instrument for a group of friends'

. 5. Taking a bath

6.. Debating ' o ' ‘ '

7. Studying for an exzm'with a group of friends
8. listening to an orchestra
9. .Scwing i

10, Making love

11, Dencing \ K
12. Praying aloneo ,

13, Dining witha a close friend

14, Giving a public apeech

15. Hatchin; a fireplece



16.
17.
18,
19.
20.

21,

22,
23,
24,
25.

26.

27.
28,
29.
3o,
1.
32.
3.

..

35.

daiting for o train
Draughting

Studying

Digcussing an intimate problem with a very close fr‘iend
Listening ta the radio

Watching T.V.

~Painting

Resting

Listening to a lecture

Doing clerical work

Ice skating .
Praying with some other people
Watching a play

Eating alone

Swimming at a pool

Being t a party

Singing by yourself

Waiting for a plane

Sleeping
Drinking

.
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Form used for the Experiment 1I.2.,l.; the introduction page

and the activity list.
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JBalow you will find a list of sctivitios which you mar havo engesnC ia at
some tine or other within a onocific place. !het we would like you to do
is 1o foriget about the specific nlaces in which you have ocarried on theso
activities and toc think about the kind of plece which would dn noct desir-
able for these activities. In other words, please conceairste on the lind

of place you would like for carrying out cach oie of these activities,

Ho would like you to concider nach of tha activities soparetely and dascribe
the place that you thinl is most suitsbleo for this cctivity on a enacious-
confined scrlo. ' '

. . Vi
If you feel that it is more dasirable for an sctivity (o.g., sewing) to be
cerried on if & place that is aithor extromely snacious or exiremely con-
fined, you should tick the lino nosrast to the word #spacious’ or "coafin-
ed". For examplo: . ) .
sewing | BPACIWVUS V. 383 &% COFTIMD

sewing SPACICUS _ s 3 :_ :_:_ iy COUFLITD

If you feel that it is mora dasirable for ithis activity to Lo carried on in
a placo that is cuite snocions or ruite confined, you should tiek tho line

noxt necrest to the vord "spacious" or "confined". For exemple:

souing SPACIOUS _ an/: s s 3 3 CONRLITD
sowing COSPACIOUS s s 33 sy s COiTLIMD

If you foel thet it is moro desirable for this activity to bo carried oa in
FY placo that.is slightlv snacious or slishtlv confinnd, then you should tick

,

the linc as follous:

. sewing © SPACIOUS _:__avs_ i3 1__ CUMFIND
' seuing T+ SPACIOUS _ _:__.x__:i_s__:___ CONYI:TD
If vou considor that it ias more desirable for this activity to be cecrrioed on
in a.place which is noither spacious nor confincd, or if tin cealo is comn-

letoly irrclovent to this activity, you ghonld tick the line in the centar,

Only tick ons lina for one tctivity. .

To ruro that cverv setivity in covered,

lialio & goparato and indaonendeat judgment for occh activity.

TilAlN YGU vy 1UCH,



" people .

Drinl:ng
Duing at a narty
Ico skating

Digeussing an intinzto problem
with 2 vory closo friond

* Studying zlonc

Waitigg for a train
Hatching a firepleoso
Giving a public speoch

" Uaking love

Studying for an oxom with a
_group of fricnds

‘Dobating . - v .

Playinz e rusical instrumont
for o group of frionds

Leeturing to 2 group of fifty

.Praying elone

Dining with a'qroup of friende

SPACICUY
CFACIOUS

SPACLOU3

SPACIOUS
SPACIOUS
SPACIOUS
SPAPIOUS
SEACTOUS

SPACIOUS

SPACIOUS

SPACIOUS
SPACIOUS

SPACTOUZ

. BY1CTOTH

SPATOUL

1 3 1
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CONIIIRD

- CONT'IITD

COLPIID

COII'INED

CCNI'INED

COlMMINLD

CONPINTD

1__ CCHTINED

COIIFINTD

CONFIIED

CONTIITD

. CONFIIMD

CONTINTD
. COFFIED

COurINED



APPENDIX II - C

The activity list and the introduction given to 22 judges in

Experiment II.2.2.
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NAID3: ' AGT - ¢

Bolow.you will find a liat of cotivitics., Yo would liks you to ideoatify then
&8 to ono of tha threo typns of grouningas; nasoly, "norgonecl-intinate", "go-
cicl", and "public', Tha "permoncl-intincte” grouning rofers to thone activi-
tioo vhich involve voursgelf end/or peonlo with uhon you have oloso rolation=-
shipg; ouch r3, a lover, = mothor, o close friend, otoc. ‘'ith such poopnle you
will tolerate mora nhysical contoet cnd may ensarso in intineto, ego-involving
activitioens, The "gocial" grousinz, on tho other hend, includes tho activities
whioh involve people with whom you havo more distent rolationships and would
tend to tolk shout moro general, neuiral topica. Those relationchips may in-
volvo frisnds in zeonoral, tscchers, oto. Finally, the "public" srouping ro-
fors to thosa activitias that you onjese in with people whou you cither kmow

vory little or do not know zt all,

If you thinlk that an evtivity in the ligt balow can be rogerded as bolonging
to a "perconal-intinzto" grouping, thean put an "I" noxt to its numdhir, If
you regerd it ag halonsing to a “social" smroupinz, put ean "S$" next to its
numbor; and if you think that o"public" rclationship is involved, just put
o "P" next to tho nunber of thn cctivity, -

THAIX YOU VHRY LUCH.

1. A bunch of boy;scoﬁts diniﬁg

—_ 2. Playinz o musiccl inntrumcnt for a smell group of frionds
e 3¢ Half c dozen clogo fricnda meeting for a prayer group
e 4. Digcucsing the meaner of colocting student roprescntatives for o
' uniﬁprnity union with cight to tcn classnatos
e 5. Half & Gozen poasengers walting for o treain
. 6. Roading in the company of n fow clcsometen
e Te A Tunch of boy=-scout rcprescentotives from difforeat ochools dobating
— 8. Discusaing thu rolo of tho youth orgenizations in tho politics with

. oight to ton l.P.s

9. . Dining with & colleazue

10, Dining with o group of ton-ircdb tourists

11. & bunch of bYoy-scoutu studying

12. Roading in the conpony of o fow fanily nombora

13, Helf e dozon otudento mooting for a tutoricl

14, Plnying n musical ingtruaont for o fow pople you don't know
15, Dining with a bucincounan to nolo a deel



16.
— 1T
18.
—19.
20.

21,
22,
23.
24.
25.
26,
271,
23,
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e 2NN

[ .
A gstudont - looturor groun of tenm dining
Watchinz T.V. with your lovcr
A bunch of gkiors warming up in front of o firopleeco
Wotelhing ToVe uith a stronzor
Discucoing an intimate problon with a group of cight to ton closo
frionds
A bunch of skiocrs attending a lecture cospocially proparod for then
tletehing T.V. with o collooguo
Pleying o musical instrunont for your fomily
Dining with a lover
Roeding in tho conpony of o fow strangors
A bunch of gliiers having o porty
Dining with a group of ten femily menbera
L bunch of boy-acouts slecping



APPENDIX II - D

The activity list used in Experiment IX.2,2. (the introduction

page was the came as in Experiment II.2.1., see Appendix II B)



Dining with c collocguo

Helf o dozon pangongers woiting
for a trnin

Readiny in tho comneny of o few
classnatco

Discussing tho role of tho youth
organizetions in the politico with
cight to ton H.Peo

Half o dozen close fricnds necoting
for & praycr group

Pleying o musicel instrumcent for
a fow poople you don't know

Reeding in the compony of o fow
fanily nondboers

L bunech of gkiors having o porty

Half o dozen studento ncoting for
a tutoriczl

Digcusoing the nonner of solceting
-sludent rceprescatatives for o uni-
versity union with cight.to ten
clegsmatos

A btunch of boy-scout rewnrosentativos

from different schools debating

Roéding in fho compceny of o few
strangors

Dining with 6 lover

Piaying r. mugiczl inatrumont for
your fraily

Discusaing en intinato problon with
a group of cight to ton clome friondn

_ Dining uith a bLugincsonan to ncko
o dacl .
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__1__ CUNFINTD

__1__ COGFIIMD

__t__ CONFINTD

__t___ CCUFIID
__1__ CONFILTD
__s__ CONFIID

__3__ CONFINTD

__t__ CCHTFINTD

s__ CONFTITD

b CONFINTD

__:__ CONTIITD

s__ COHPINTD

:__ CONPIN'D

‘:___:___ COUFINTD
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TABLE 1. TWO-TAILED KENDALL'S TAU AND SPEARMAN'S RHO CORRELATION COEFFICIENTS
AND THEIR LEVELS OF SIGNIFICANCE FOR THREE DIFFERENT SUBJECT GROUPS,

MALES, FEMALES AND THE TOTAL SUBJECT SAMPLE.

restful-disturbing
pleasant-unpleasant

contemporary-
traditional

uncluttered-cluttered
empty-full

distinctive~ordinary
graceful-clumsy
livable-unlivable
neat-messy

GROUP 1
36 36 36 36
Kendall?!s tau .345 .542 . 394 . 58Y .660 .586 1456 406 306

number of Ss 36 36

L
(o)
(O
o)
W
o)

significance .003 .001 .001 .001 .00l .001 .001  .001 .001
Spearman's rho .08 .698 . 500 .732  .777 .710 . 549 495 .573

significance .013 .001 . 002 .001 . 001 .001 . 001 . 002 . 001

huge=-tiny

L1€



TABLE 1 Contd.

Auty-odnyg

Assout-3uvou

OTQURATTUN=3TAVATT

AsumTo=-Tnyooead

AICUTPIO=OATEIOUTESTEP

Teuo 3 Tpeal
=Lxexodwdoj3uod

TTny~-£A3dwod

paI9334nTOo»poIogjnIouUn

sueseoTdun=quesecoTd

SurqanysIp=InJy3sox

GROUP 2

L2
- 747
. 001

L2 u2

. 554

L2
.383

41 L2

.633

L2

434
. 001
;552
.00L1L

L2

L2
.341

. 001

number of Ss

411

.673 .51
. 001

. 545

Kendall?s tau

.001 . 001 .001 . 001
465
. 001

.755
.001

.001

.001

ficance

signi

.867

435 .686. . .773 .518 .640 .611
.001

. 004

Spearman'!s rho

.001

. 001 .001

.001

.001

Significance

318



TABLE 1 Contd.

restful-disturbing
pleasent-unpleasant
uncluttered-cluttered
empty-ful;
contemporary-
traditional
distinctive-ordinary
graceful-clumsy
livable=~unlivable
neat-messy

hugoe=-tiny

GROUP_3 (OFFICE WORKERS)

number of Ss 55 57 56 54 56 56 54 55 55 53
Kendall's tau .3248 .5246 .5022 .4389 .3501 .2876 .4180 .L260 .5758 . 5347
significance .001 . .001L .00l .00L .00l .002 .00l .00OL .0OL .001
Spearman's rho ;3868 ;6286 .5907 .5037 .4316 .3570 .5288 .5199 .6774 .6169

Significance . 004 .001 .001 .001 .007 .001 .001 .001 .0O01 . 001

61¢



TABLE 1 Contd

Restful-Dist.
Pleasant-Unpl.
Cluttered-Unclut;
Empty-Full
Tradit.-Cont.
Distinctive-0Ord.
Graceful-Clumsy
Livable~Unlivable
Neat-Messy

Huge~Tiny

MALES

Kendall Correlation

Spearman Correlation

coefficients Coefficients
Coefficients Significance No. of Sub. Coefficients Significance
2887 .o01 ol . . 3443 .001
.5h421 . 001 oy .6706 . 001
a1 .001 ol .5353 .001
. 5846 . 001 93 .7260 . 001
. 5785 . 001 93 . 6800 . 001
3302 .001 93 14260 .001
.9076 .001 ol . 5004 .001
.5193 .001 ol . 6480 .001
.11669 .001 93 -5598 .001
. 6483 .001 61 .7393 .001

02¢



Table 1 Contd

Restful-Dist.
Pleasant-Unpl.
Cluttered-Unclut.
Empty-Full
Tradit-Cont,
Distinctive-Ord.
Graceful-Clumsy
Livable~Unlivable
Neat-Messy

Huge-Tiny

FEMALES

Kendal Correlation

coefficients
Coefficients Significance No. of Sub.

.1;288 . 001 39
L4746 . 001 L1
. 5495 .001 Lo
L4165 .00l 38
. 3426 .002 41
.4109 . 001 41
. 5905 . 001 38
. 3099 . 009 35
. 6057 .001 Lo
. 6408 .001 34

Spearman Correlation

coefficients
Coefficients Significance
. 5009 . 001
..57ou . 001
16360 .001
Lh6L . 005
14133 . 007
. 514 . 001
.7052 . 001
- 3555 .036
. 7125 .00l
. 7266 . 001

Tet



Table 1 Contd

Restful-DistL
Pleasant-Unpl.
Cluttered-Unclut.
Empty-~Full
Tradit-Cont.
Distinctive-Ord.
Graceful-Clumsy
Livable-Unlivable
Neat-Messy

Huge~-Tiny

Kendal Correlation

ALL GROUPS

Spearman Correlation

"coefficients Coefficients

Coefficients Significance Of. Sub., Coefficients Significance

. 3562 . 001 133 4229 .001 |

. 5406 . 001 135 .6616 . 001

1872 . 001 134 . 6006 . 001

. 5236 . 001 131 .6303 . 001

.5193 .001 13h .6177 .001

. 3869 . 001 134 491y . 001

4550 .001 132 .5633 .001

4488 . 001 133 .5493 .001

.5255 .001 133 .6301 .001

.6375 . 001 95 .7331 .001

22t
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TADLE 2., MEANS, STANDARD DEVIATIONS AND NUMBER OF
QUESTION MARK RATINGS FOR EACH OF TIHE 161 PAIRS OF

OI* ADJECTIVES.

n = Number of subjects who rated the particular
adjective pair

M Mean appropriateness for the total subject sample

SD = Stﬁndard deviation of the assigned values

QM = ‘ Number of question marks assigned by the subjects
ADJECTIVE PAIR n M SD QM
Cheerful-Gloomy 135 7.548 3.031 -
Bright Coloured-Muted Col. 135 6.866 3.063 -
Busy=-Calm 135 6.251 3.135 -

Restful-Disturbing (Repoated) 133 7.390 2.961 -
Pleasant-Unplcasnat(Repeated) 135 7.207 3.076 -
Uncluttered-Cluttered " 135 8.125 2,811 -

Adequate size-Inadequate size 115 8.459 2.803 -

Appealing-Unappealing 133 6.714 3.117 2
Attractive-Unattractive I T 6;873 3.139 2
Beautiful-Ugly 133 5.345 3.307 1
Bright-Dull 133  7.240 3.072 1
Calming-Upsetting 135  5.933 3.162 1
Clean-Dirty 134 6.067 3.615 -
Drafty-Stuffy 135 6.600 3.483 -

Efficient-Inefficient 134 6.552 3.229 1
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ADJECTIVE n M SD QM
Elegant-Unadorned 134 6.313 3.300 1
Empty-Full (Repeated) 132 7.500 3.199 1
Expensive-Cheap 134 L4.761 3.342 2
Fashionable-unfashionable 134 5.089 3.406 1
Feminine-Masculine 132 3.916 3.143 2
Colourful-Drab 134 6. 425 3.249 1
Comfortable-Uncomfortable 134 7.634 2.853 -
Complex-Simple 132 6.689 3.167 2
Confused-Clear 133 6.135 3.071 -
Consonant-Dissonant 121 5.000 2.848 2L
Contemporary-Traditional (Rep) 134 5.723 3.456 -
Comfortable temperaturc- ‘

Uncomforatable temperature 134 7.111 3.428 -
Exciting-Unexcitint 134 6.985 3.073 -
Dynamic space-Static space 131 7.488 2.907 L
Convenient-Inconvenient 134 7.007 2.887 1
Coordinated~-uncoordinated 132 7.083 2.892 1
Cozy-Monumental 132 7.174 3.165 1
Cultured-Uncultured 133 5.105 3.073 2
Dated-Timeless 130 4.707 3.335 3
Decorated-Stark 132 6,931 3.162 3
Definite volumc-Indefinite

volume 131 6.854 3.096 L
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ADJECTIVE n M SD QM
Depressing-Exhilarating 134 7.007 3;122 -
Diffuse lighting-Dircct
lighting 132 6.946 3.288 1
Dignified-Undignified 133 5.639 3.097 -
Distinctive-Ordinary (Rep:) 135 5.933 3:0h0 -
Hormonious-Discordant 132 6;522 3:185 -
Healthy~Unhealthy 134 5‘. 828 3.501 1
Flashy colours-Subdued col. 132 5.954 3.028 2
Flexible-Rigid 131 6.580 3.065 2
Formal-Informal 130 6.646 3.06 2
Free space-Restricted space 134 9.179 2.098 -
Fresh odour-Stale odour 134 5.970 3.503 1
Friendly~unfriendly 134 6.850 3.254 -
Functional-Nonfunctional 134 7.447" 3.125 -
Gay-Dreary 134 6.447 3.196 -
Welcoming-Unwelcoming 97 7.278 3.2061 -
Huge-Tiny (Rep) 98 8.193 3.200 -
Gentle-Brutal 133 L4.458 3.139 )
Good-Bad 132 5.257 3.553 L
Happ&-Sad 135 5.614 3.459 -
Empty-Full (ﬂep) 132 7.560 3.19Y4 2
Good acoustics-poor acoustics 134 7:589 2;991 -
Pleasing-Annoying 134 7:201 3L159 -
- Contemporary-Traditional (Rep) 13l 6.462 3.266 -
Good colours=Bad colours 13Y 5.552 3.298 -
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ADJECTIVE n M Sh oM
Good lighting-poor lighting 135 7.896 3.225 1

Quiet-Noisy 135 6.896 2.965 -

Graceful-Clumsy (Repeated) 134 5.992 3.291 1

Private~Public 134 7.037 3.277 -

Good lines-Bad lines 132 6.015 3.303 6

Good temperature-bad temp: 134 6;276 3:u12 -

Popular-Unpopular 135 h;903 3.400 -

Distinctive-Ordinary (Rep) 135 5;&66 3.213 -

Imagninative-unimaginative 135 7.207 3.20Y4 -

Personal=Impersonal 135 7.185 3.287 -

Good ventilation-Poor vent, 135 7.118 3.574 -

Impressive-Unimpressive 134 7.358 3.017 -

Inner directed-Outer direct. 124 6.161 3.129 1Y
refined-Unrefined 134 5.208 2,917 2

Human scale-Inhuman scale 127 7.881 3.483 9

Sympathetic=-Unsympathetic 97 5.680 3.393 3

Suitable-Unsuitable 98 7.21L4 3.413 1

Expected-Unexpected 97 4,835 3;362 3

Large-Small 135 8.348 3.212 -

Inspiring-Discouragning 134 6.947 3;039 -

Mechanical space-~None

mechanical space 125 5.216 2,930 14
Light-Darlc 195  7.925 2.790 1

Interesting-uninteresting 135 7.01Y 3:126 -
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ADJECTIVE n M SD QM

Multiple purpose-Single pur. 133 7.609 2.732 1

Livable-unlivable (Rep) 134 7.746 3.074 -
Natural-Artificial 133 6.571 3.362 2
Inviting-Repelling 135 7.148 3.165 -
Neat-Messy (Rep) 134 6}761 3;176 -
Lively-Dull 134 6,410 3.131 -
Open-Closed 135 7.725 3,288 1
Modern-01ld fashioned 135 5.955 3.58Y -
Pleasant-Unpleasant (Rep) 135 6.992 3.233 -
Nice-Aweful 135 5.022 3.592 -
Sterile-Filthy | 133 L4736 3,546 1
Stimulating-Unstimulating 134 6.656 3.355 1
Organized-Disorganized 134 7.589 2.772 1
New-01ld 133 4,736 3.505 1
Ornate-~Plain 135 5.859 3.167 -
Strong-Weak' 131 L,748 3.201 2

Plcasant odour-Unpleasant 0d. 135 4,740 3.538 1

Orderly-Chaotic 133 7.233 2.-909 -
Commonplace-Unique 98 5.336  3.314 -
Cohercnt-Incoherent 96 5;h58 3.349 -
Confident-lesitant 97 4.597 3,331 4
Delicate~Rugged 98 5;132 3.225 -

Passive-Active 97 5.123 3,282 3
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ADJECTIVE n M SD QM
Regular-Irrecgular 135 6.614 3.140 1
Relaxed-Tensed 135 6.637 3.196 -
Stylish=-Unstylish 135 5.881 3.248 -
Refreshing-Wearying 135 6.659 3.054 -
Symmetrical-Asymmetrical 131 6.465 3.377 2
Tasteful-Tasteless 132 5.848 3.378 1
Rich-Poor 133 4.180 3.341 2
Soft lighting-Harsh Lighting 135 7.511 2.924 -
Well kept-Rundown 135 6.548 3.413 1
Scenic~Unsenic 135 6.192 3.397 1
Wide-Narrow 133 7.789 3.207 1
Roomy=-cramped 134 9;171 2.236 -
Sparkling-Dingy 135 6.829 3.001 -
Well balanced-Poorly .

balanced 134 7.462 2.795 2
Unusual=Usual 135 5.414 3.267 1
Tidy-Untidy 133 6.436 3.303 1
Crowded=Uncrowded 133 8.195 2.893 1
Well scaled-Poorly scaled 131 8.274 2.726 Yy
Useful-Uscless 135 5.762 3;372 -
Warm-Cool 134 6.910 3.240 1
Well organized~poorlu

organized 13y 7.947 2.918 1
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ADJECTIVE n M SD QM
'Neat-Messy (rcpeated) 134 6.485 3.055 -
Rough~Smooth 99 I;.848 3.208 2
Peaceful-Ferocious 98 5.663 3.299 2
Statusful-Statusless 97 L,,969 3.447 L
Stable-Unstable 97 5.360 3.354 Y
Restrained-Unrestrained 130 6.384 3.108 3
Uncluttered-Cluttered (rep) 134 7.843 2.865 -
Sensitive~Insensitive 133 5.583 3.079 -
Graceful-Clumsy (rep) 133 5.992 3.139 -
Livable~-unlivable (rep) 133 7.293 3.221 -
Soothing-Distracting 132 6.598 3.108 -
Well planned-Poorly plannecd 133 8,609 2.650 -
Restful-Disturbing (rep) 131  7.183 2,819 -
Romantic-Unromantic 131 4.916 3.118 -
Restricted-Unrestricted 131 7.748 2.753 -
Sophisticated-Unsophisticated 131 }.916 2.943 -
Alive=~Dead 96 5.708 3.713 1l
Dry=-Huwnid 96 5.458 3.227 1
Defined space-Undefined space 97 7.525 2.858 1
Hard-Soft 97 L.721 3.200 1
Hecavy=-Light 97 5.618 3.583 .l
Mystic=Nonmystic 92 L.260 3.133 6
Secure~Insccure 96 6.156 3.513 1

i
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ADJECTIVE n M SD QM
Sociable-Unsociable 96 7.302’ 2,988 -
Urban-Rustic 96 5.635 3.353 2
Valuable-Worthless 95 L.294 3.457 2
Temporary~Permenant 97 52835 3:695 4
Huge-Tiny (repeated) 96 7.895 3.3206 -
Proud-Humble ol 5.393 3.186 1
Superior-Inferior 96 5,343  3.368 -
Agreeable~Disagrecable 97 6.608 3.203 -
Clear-Vague 96 5,666 2.954 1
Enjoyable~Not enjoyable 97 6.298 3,509 -
Changeable=-Constant 97 6.185 3.282 1




TABLE 3

Means,

pairs at the end of the !'stage 1°'.

Adjective pair

Adequate size-Inadequate size
Uncluttered-Cluttered
Comfortable-Uncomfortable
Free space-~Restricted space
Dynamic space-Static space
Functional-Nonfunctional
Cozy-Monumental
Coordinated-Uncoordinated
Good lighting-Poor lighting
Good acoustics-Poor acoustics

Impressive-~Unimpressive

Mean

8.46

8.13
7.63
9.18
7.49
7.45
7.17
7.08
7.90
7.59
7.36

St.D.

2.80
2.81
2.85
2.10
2,91
3.13
3.17
2.89
3.23
2.99

3.02

Median

10

0o o YV o0 00 0 o

standard deviations, medians and interquartile ranges of the retained adjective

Int.Q.R.

L

S U V. R T = i VR i W

=

1433
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Adjective pair

Imaginative-Unimaginative
Large-~Small

Dark~Light

Open-Closed

Multiple purpose-Single purpose
Organized-Disorganized
Inviting-Repelling
Roomy-Cramped

Well scaléd—Poorly scaled
Crowded-Uncrowded

Well organized-Poorly organized

Wide-Narrow

Mean

7.zi
8.35
7-93
7.73
7.61
7.59
7.15
9.17
8.27

8.20

7.95
7.79

2.79
3.29
2.73
2.77
3.17
2.2
2.73
2.89

2.92

3.21

Median

8

10

o o o Vv o©

10

O WOV VW O

Int.Q.R.
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2.
25.
26,
27;
28.

29.

30.

31.

Adjective pair

Soft lighting-Harsh lighting
Well balanced-Poorly balanced
Well planned-Poorly planned
Restricted-Unrestricted
Restful-Disturbing
Empty-Full

Livable-~Unlivable

Huge-Tiny

Mean

7.51
7.46
8.61
7.75
7.39
7.50
7.75
8.19

St.D.

2.92
2.80
2.65
2,76
2,96
3.20
3.07

3.20

Median

8

O 0 00 0 o Y o0

Int.Q.R.

L

uu U Fw W

1331
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TABLE H

36 slides of interiors and order of prescentation in

'Stage 2!

1.

lo.

11.
12.

13.

1.

Villa Maereca, Noormarkku, Pori, Finland,
Architect;‘ A; Aalto; S.

A study room of a house in Scotland; d;
University of Strathclyde, Dept. of Architecture,
G 10 B, postgraduate room} Architect;

F: Fielden, C.

University of Sussex, Cafeteria. S

Univ. of Strathclyde, Dept. of Arch., G 1,
Professor's room., S

A hotel lounge in Nyborg, Denmark; C

Hall of a secondary school in Arhus, Dcnmark. S
'Hvittrask!-Eliel Saarinen's office, in 1930's,
kept as a museum, Pori, Finland. Architect;

E., Saarinen, 1935} S

Olympia Exhibition Hall, London, a small portion
of an exhibition: S. ’

N. Kelvinshide Church, Glasgow. C

'Modern Art Gallery!, Nyborg, Denmark; S
Sittingroom of a farm house in Devon, England. C
University of Jyvdskyle, Library, Jyvaskyla,
Finland: C

Univ: of Strathclyde, Dept. of Arch,, Design

Studio, Architect; F. Fielden. C
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TABLE lj Contd

15.

16.
17.

18.

19.
20.

21.

22,

23.

2L.

25,

26,

27,

28,

!La Tourette Chapel!. Architcct; Le Corbusier., C
F: Fielden llouse, Dining Room, Architect;

F. Fielden. §

Fleet Air Arm Base, aircraft exhibition, Yecovilton,
Pngland. G

Oulu University, restaurant, Oulu, Finland. C
University of Jyvaskyla, student lounge, Jyvaskyla,
Fihland. Architect; A, Aalto., S

Cafeteria of a secondary school in Arhus,

Denmark, S

Odense Public Library, Odense, Denmark. S

Alborg Student Residences, Lounge, Alborg,
Denmark. S

University of Jyvaskyla, Library, view from the
gallery. C

Univ. of Strathclyde, Dept. of Arch,, Ground floor
exhibition hall. Architect; F. Fielden. C

A church in Odense, Denmark. S |

Univ. of Strathclyde, Dept. of Arch,, another view
from design studios. Architect; F. Fieclden. C

A primary school, classroom with children. C
Motherwell Town Council Building, Multipurposco

room, Motherwell. C
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TABLE L4 Contd,

29: Univ; of Strathclyde, Dept. of Arch., S 11, an
office. Architect; TF. Fielden, C

30: Showhouse, Living room: Architect; F; I'ielden., S

31: A training centre, lounge, Denmark, S

32: A house in 1950's, living room; S

33: Alborg Modern Art Museum, Aiﬁorg, Denmark., S

BM; Humlebaek Loisiana Art Museum, Humlcback, Denmark., S

35; An 18. century church, England. S

36, A cafateria. C

S : spacious
C : not spacious
(the preliminary categerization of the slides by the

author)



TABLE 5

Rank order of slides from the most spacious to not spacious.

Spacious = 3,
Slide No

1. 19
2. 31
3. 20
h. 7
5. 33

66. u
7. 3L
8. 32
9. 8

10.

11. 6

l2. 21

Not spacious = 2, Not spacious at all

Name

Lounge, A.Aalto
Lounge, Denmark’
School cafeteria
School entrance hall
Alborg Art Museum
Sussex, Cafteria
Humlebaek Art Mus.
Living room, old Fashion
E. Saarinen!s office
Arch, Building. G.1
Hotel lounge

Odense Library

=1

Mean for
two groups

Very Spacious

Student M.

Office M.

3.92
3.74
3.70
3.60
3.57
3.4LY4
3.41
3;23
3.16
3.14
3.14
3.07

3.87
3.74
3.63
3.47
3.74
3.37
3.26
3.11
3.21
3.05
3.13
2.95

;.00
3.73
3.82
3.80
3.30
3.56
3.65
3.42
3.08
3.28
3.16
3.26

LEE
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13.
1y,

15.
16.
17.
18.
19.
20.
21.

22,

23,

2.
25.

Slide No:

22
16
25
17
11
30
35
18
10
13
15
2y

[

Name

Student lounge, Alborg
¥F. Fielden, Dining room
Church in Odense
Aircraft exhibition
N}borg Art Gallery
Showhouse, F. Fielden
01d church

University Restour. Fin.
Kelvinside Church
Jyvaskyla Library

La Tourette, L.C.

Arch. Building Exhibition

Villa Maerea, A. Aalto

Mean for
two groups

Student M

2.95
2.90
2.90
2.89
2.8y
2.79
2.79
2.74
2.67
2.49
2.39
2,26

2.25

2.97
2.8l
3.05
2.8Y
2.82

2.74
2.68

-, 2.58

2.37
2.50
2.45

2.08

2.45

Office M

2,91
3.00
2A. 65
2.95
2.88
2.86
2.95
3.00
3.12
2.48
1.91
2.56

l. 92

gt
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26.

27.

28.

29.
30.
31.
32.
33.
3L.
35.
36.

Slide No

23
36

3
28
29
12

2

9
27
26
1y

Name

Jyvaskyla Library
Cafetreria, 2 storey
Arch. Building G.10 B

Motherwell Rown Council

.Arch. Building F 11

House in Devon

Study room

Olympia Exhibition
Primary school

Arch. Building Studio

Arch. Building Studio

Mean for
two groups

Student M

2.10

2.21
2.16
1.92
1.8Y
1.77
1.66
1.58
1.2
1.21
1.18

1.11

Office M

1.91
1.91
2.08
1.69

1.73
1.80

6€€



TABLE 6 MEANS AND STANDARD DEVIATIONS OF THE 'MOST SPACIOUS! AND !LEAST SPACIOUS!

INTERIORS FOR THE TOTAL SUBJECT SAMPLE

Most spacious interiors

Slide No.

19

31

20

7
33

L

34

Name

Lounge, A: Aalto
Lounge, Denmark
School cafeteria
School entrance hall
Alborg Art Museum
Sussex, cafeteria

Humlebaek Axrt Museum

Mean

3.92
3.74
3.70
3.60
3.57
3.4Y4
3.41

St.dev.

.276
-L43
-L59
.583
. 740
.666
. 559

selected

selected

selected

selected

selected

obe



TABLE 6 Contd.

Least spacious interiors

Slide No.

1L

26

27

9

2
12

29

28

Name
Arch; Bldg. Studio
Arcﬂ. Bldg. Studio
Primary School
Olympia Exhibition
Study room

House in Devon
Arch., Bldg. F 1

Motherwell Town Council

Mean

1.08
1.21
1.23
1.24
1.57
1.68

1.77

1.79

St.dev.

. 326
451
461
.530
. 640
.617
.616

.709

selected

selected

selected

selected

selected

1141
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TABLE 7., PEARSON PRODUCT-MOMENT CORRELATION CO-EFFICIENTS OF 31 ADJECTIVE PAIRS FOR THE
SPACIOUS INTERIORS.

FACTOR ANALYSI FOR 2TC6FACTCRS 86724774 PAGE 18

FILE NONAME  (CREATICN DATE = 26/24/74) ) :

CORRELATION COEFFICIENTS,,

VAR201 VARAZ2 VAR203 VARAQA VARY25 VARRJE VARU27 VARA#8 VARTU9 VARZ21Q
varg2l 1,02¢29 T 3,11062 N,39163 -2,38282 ~2,19935 Pe3N670 =i1,48294 «0,24868 B, 4P542 ?.,43278
VARI22 2,110562 1.803233 $,24596 2.139456 B,187&3 ”,18215 (1,14255 R,i6¢7) d,1285} B ,3N588
vVLe o2l 0,091n3 2,24596 1.08013 3.,23735 2.,37778 D,49468 =y, <4538 8,19697 T.,oh71b B,1673¢
VARDS =2,35242 ?2,13945 2,337135 1,732 Be3R712 -p,18149 r,H2372 LY. L1:1 CE.tdrag -n,311a1
VARDES *0,19725 3,148763 2,17278 3.5871y §,00042 w624, % 7,23058 P IERNE Co340.23 ol 2303
VARZ220 2035673 B,12215 7,19498 -0,18142 =2,22375 L4722 423 =2,25h4% =3, 09653 =3,232%8 2,293
vazaaz «2,48294 #,14355 -, 22538 2,92370 . £,232%3 v2,29641 {.02040 2.41394 C.66721 -2,15109
valyes D,235€8 B,16271 A, 19897 2,48858 #,3685% 3,394683 P,41364 1,30 D,4%622 213786
VARQZ29 «P2,40542 e,1285% P,25716 2,64201 2.34523 “,23206% 22,6672 Ce49n20 170 e02 -2,13184
VaR2ta 8,43276 3,35585 2,19231 -2,1112} -92,243538 ©0,29132 -2,19123 B,v 3796 -2,1388¢ 1,403
ViDLl 2.,u2537 2,33855 B 16550 r,11361 Cei¥591 d.16126 2,13124 U, 3247 Celédnns *,2ce5S
val2312 *C,c8452 2351227 0,12934 025542 B,n906G2 A,L6951 B,38844 C,31472 Cadle25 ?,687%2
ViR213 c.156759 D.17¢84 =-2,028238 €,29379 2,219104 -3,¢1159 B 44672 e, 2R847 ?,4715¢ =P, ¢8714
Ywar21é -£,32792 2.15293 N,NEV37 Z.9830Y ©,29727 =-2,C7014 CanEs43 €,0128¢ B,6358 L P AL ]
YARMS *0,23228 ?2,13104 2,06¢A2 P,2247% © 0a14454 -n,39974 #,37¢c2¢ 2,1943% 2,340136 -a,12335
vaR2ts «-T.3377¢2 F,12E31 -p,14720 e.J4188 2,17665 =R, 11426 2,52t12a n,24R55 R 2322 -2, 15749
vazziz - 2,32913 8,13594 -2,22691 T.35412 $.28179 2,097 B,6v65a 2,724934 ",2%421 -2,18032
VARDJ1S -0,21226 #.386a3 P 26972 2,20162 2,13763 @,1a062 g,2%12 R,16575 @.77552 RL22481
VaR259 C.0234 €.33932 2.,24339 C.1591C G 862 A,7727 18227 2,1R3%hy C,2/442 Do2hs72
vASD 238 «3,14R47 2,23761 P,303552 2.,27344 2,16383 -3,12741 e,318R2 2,26229 #3521 2,1443%
Vag221 © e2,34238 Ce15:24 f, 11742 C.H56116 2,38472 -2,15414 2,56529 f.H5t4b C.65377 -2,¢3155
YARD2Z2 «2,4R%66 D.,12269 T, 145 Pi6872 8,19:459 R, 25585 @.,73327 €,34459 04423 =2,ie7.,8
Vary2d 0,33243 €,26651 Pe14757 0,2668]) 2,36%72 Q6416 2,24218 ?,35484 4.27516 C.1425¢
VAEZ24 =J,2¢468 2.,15794 0,1294% 1,24182 2,17322 -R,45259 Q,23:247 3.,15848 e.2K8521 o?,22%,2
YaAR32S -0,51786 2.005789% P,03549 R, 46266 2,16225 =R,25424 B,73692 2,345%14 2.54e32 g ,22733
VARQ26 ), 2522% Be13251 2,56215 B,47499 2,23323 -2,15253 ¢, 43544 ¢, 2R340 7, 5te79 -, 8521
VaR222? -2,47377 f,3G61136 3,01696 D,39658 *,23551 o1, 25215 h,53962 3,26772 2.45478 -, 2¢53
VAR223 -3,P3418 2.34449 -p, U174 2,2355% 0,11818 3,47253 6,3%446 @,05257 .25%632 v,2872)
VARJ2Y9 D,22991 2433245 2.11037 f,a925¢ 8,89325 ¢, 18688 3,21714 2,2%%45 B.14232 E.,15&814
VARDQ3Y 2,17347 2,35571 - ¥.,21878 e.23529 2,2873% 0,17953 2,0%187 2,1482% 2,05172 2,55148

VAR23Y =3,2222¢4 2,23384 8,02585 2,48155 2,14536 -2,04635 £.,59884 2,32228 .4755¢ @,62915

(A4
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TARBLE 7.
(Cont'd.)

VARDQRZY
YARN22
VAR223
VARZD4
YAR?ZS
v‘Rd- ]
VARJZ?
VaRQ23
VARQAY
VAR2tQ
vVaratl
VANS!2
VaRat3
VARTYS
ViR21S
VASDE6
VAIQY?
Val2i8
v‘:ﬁ‘g
VAR 28

VAR221

T WaR222

VARZ23
VAR224
YAR225
VAR226
VARD2?
VARD228
VARZ29
VAR2ID

_ VAR231

" vazaol

VARA22
VAR223
VARD24
VAR32S
VARS?
VARZ?2

VARS3S

VAR229

PEARSON PRODUCT-MOMENT CORRELATION CO-EFFICIENTS OF 31 ADJECTIVE PAIRS FOR THE
SPACIOUS INTERIORS,

VAR214

B C2HR7
B,3585%
3,16569
@,11361
4,1259%
8,18105
19124
2.36347
3,140666
0.25595
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TABLE 8. PEARSON PRODUCT-MOMENT CORRELATION CO-EFFICIENTS OF 31 ADJECTIVE PAIRS FOR THE
' NOT-SPACIOUS INTERIORS,
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T.175:8
2,87929
2,2%422

ove



TABLE 8,
(Cont'd.)

VARg]IO

- VARZLY

VARZ12
VART13
VAR?14
VARD LS
Varess
vasztyz
VAR238
VARJ19

-VAR220

V4RJ2¢
VaR222
VaAR223
valz24
VAR225
VARD2S
VAR227
VARZ2S
VARZ229 .

. VAR232

VAR23S

vag2l
VAS2?
via223
VARDI4
VARD2S
VAR226
VAR237
val228
VARDI9
VAIIY
ViRaty
VARS12
Va1l
VARZ214
VAR31S
VARDLS
VARN?
VAR2:8

PEARSON PRODUCT-MOMENT CORRELATION CO-EFFICIENTS OF 31 ADJECTIVE PAIRS FOR THE

NOT-SPACIOUS INTERIORS,

VARZ2}Y

J,1183%0
8,52661
3427545
2,14304
n,63333
0,:13434
2,22669
d.,50487
£,25985
8.,22688
Pe27234
1,04222
2,573492
J3,52992
8,313584
£,48568
B,64847
P,44615
3,82747
8345582
2,8955%
2,41736

VAR23Y

wd,e5389
S.474%8
0,130722
2,45262
0,26602
B,14576
2,484E0
3.,38732
C,46325
Ce29323
3,282756
2432220
2,32277
B.23534
B16778
J,22156
8,53826
3425322

VARR222

6,13082
2,47391
3,31622
€,47652
0,49277
3,22541
0.44764
#,39295
P,27273
#,18521
#,16387
0.57892
1,22203
3,57695
2,32¢52
2457647
£,47839
@.63222
2,17974
8,51423
2,8922%
8,44222

b 0 «

G

VARR223

9,30792
2,43703
#,36262
0,14153
0,49594
P,14523
8,30217
¥,82612
8,36452
0.19784
2.21118
2.57993
€,57695
10022

2,27839
8,52515
B,46218
0,52985
£,31625
0,49952
2,31928
8,39844

vaQ3192
Vard29
Vik22t
VaRe22
VAR223
VLR224
VAR22S
VARA2S
VAR227
VAR328
VAR229
YLR3IIS
VARIIYL

VARB24

0,75923
®, 14524
®,19228
2,82563
2,37283
2,72935
¥,22716
222628
2.13192
0.28877
0,13626
P,31364
2,30452
2,27¢39
1,22228
g,4237@
2,37523
2,41292
0,12792
8,17695
8411749
8,2949%

VAR23t

2,.,32146
2423253
2,41735
C,24222
2,39844
8,2941¢8
T,4%374
d,452354
2,44873
2,25637
De¢31€45
£,339758
1402233

VARE2S

2,15¢15
0,32255
9,32397
f,12523
2,52983
2,10933
2.42834
8,47462
0.28189
2.22635
2,21145
0,48568
€,67547
€,52635
8,42372
1,00923
£,49299
2,69321
8,19752
2,38223
2,16729
2,49374

VARG26

P.21369
0,38772
8,37293
B8,15385
2,5€712
2,15452
2,22025
B,464C%
2,28267
€.21539
2,23904
B,64847
B8,47689
Pe68218
2,325292
8,49299
f.22222
2,49969
2.,1863¢9
3,38652
2,22494
0,45254

VAR327

2,26938
8,36261%
2,35734
2,11813
6,49492
2,13314
B,34053
€,41402
3,26834
8,12687
e,10632
2,44615
2,63222
V,509ES
8,411.52
B,63321
B,49969
$.20228
8,12819
,35783
2,11344
B,44873

VARE28

8,57541
B, 02933
0,27718
3,23432
2,15477
2,29596
2,12625
B,14552
€.25277
2.25412
2.24333
2,14747
8,17974
g,31625
2,12792
e,19752
2,16E55
0,1¢319
1,00223
e.11625
8,63398
2,26937

VARZ2S

0,21183
2,54756
€,22534
€,11515
8,42724
e,22772
€,22125
2,36623
€,2/931
2,26425
2,18962
2,45582
e,5:423
e,45552
€,2758%
€,38223
2,28652
€,35783
€,11835
1,82222
2,22718
231845

VARA33

e,67418
g,82272
2,27116
?,31323
B,24612
n,2732

B,0744%¢
2,25288
2,25733
0,34567
2,84211
#,26585
2,¢9225
2,31923
2,11743
0,36749
0,22494
2,11324
2.530%3
@,22748
t,02222
3,33572

Ly



TABLE 9. SIX-FACTOR SOLUTION — SPACIOUS INTERIORS.

VAPIHAX FOTATFO FACTOR MATRIX e

ST L] P SRR WS LT LS TENE S T Ay S LT i
Wiz L L T ERL U ULEL T LS AT LT LT
2EL TSR L T R EACTOR L1 FACTOR 27T FACTOR 32 FACTOR .4.7F FACTOP ™, 5T FACTOR™ 6“7 = "o -0 "7

“:-:;;:_—:-} V&ROGI.”?SZ-C.’;OSé? I C 33387 _:_:. ~¢ —14361 ::.:; J._,3853 _-;: .-c.'11057'::'.r\.0345[’ —‘:‘_:- *.’:'ﬂ- S— -
JvaRon2 . €.02130 0 56422 _ 0. .C&144 0.26877 ___ C.1271¢& 0.25967 - e e e

——ecwes

16272 T VAREA3 T =0 143587 C.14S74.-° C.11544 17T 0.03G47 5 - 0.11421 7 ‘ S 0.77853 0 AT T TS
, VARCD4 +ymmg mels 0.47583 __ c 00582 __ 0.42562 __ 0.r5305 C.43036 0.62277 T T T
1252,  VARCOS c 07417 == 0.05452°% - -0.25¢23.75==0. 00034-1_: 0.79321 % G.ce?8C Tt TTATT O
VARPOS = C.41s68 ___ £.32217 -C.C7164 0.27155 0.C45C0 ‘-o 1044 7 i

2= vaaney | L .C c 75158 -7 0.02100 T T C.268CS “. = 0.21C34 77 0.06%42 7 C.C2811 7 TmE T e

_Vazace . “ Ca20418 _ C.038166_ C.17354) 7 C.10881 1 0.20620 T 0.15685

275 T vARCCO TTUETLT 0.52728 1 0.00652 7% Ce47568 T 0.12653T = 0.30348 " C.GT566 7 TS TR T TR

VARC10 _=C.2¢€987 C.73517¢ 0.01653 _ -0 64775 T0.01777 0.10984

2¢57 0T vARON1 TS —0.00608 TE T 0L2658 725 0.49440 T 30 £,40733 T°U20.17627 1. 0.12562 TR T T T T
o= vasnlz e - 0.10610 e o 21857 - C027C77- o 0.678322 L -0. c:,}ez “C.C5014 e - -
26l Va’e13 710002000977 T £.018T2 T 00.220747 00 C.63256 T 0419746 TTIE0L10326 - T
_...vasela _0.48657 0.04257 . C.50422 _  0.22276 0.2507C " 0.C4942 T T - :
EL, VaR015 | T T €.36966 E5-0.104427507-0.008764 T2 T CL50385 5T 0420145 T 0.19176 T TR
© _ _VARC1& ___ . 0.68608____ 0.10234 €C.06759 0.16669 ~0.0leSe T =0.09517 T~ T 7 T o UE

33557 vARCYLT TF T 0.64345675C C.GBCGE (DT CLCERGT T - T0.37%48 T - o.ccssq"-“-c.cac.sa CC T T T T o
______ VARAYS DT €.12352 _ _£.37534 __  0.02877 _ 0.61503 n.Celee ~ 7T oL10154 T T T o
32: ;7 vasnle _ C.154427F%7 €.473777..77 €.C7800 77 0.192&9’5;?-0 07952’“‘”0 41662 T TE . T UTE
. .VaRe2C _ __ . 0.24832 _C.172C02 _~  C.149€7 ___0.00528 0.C51486 =~ 0.6€4512 T
3357 VARC2Y © T ST 0446505 FE o 0.,07112 7 - 7L 0627 F.7 0.15045 -1 0.27854 T T C.06n61T T CT T AT T
- _VARQ22 . C.ec229 c 04727~ 0.2152C 0.08211 0.05702 C.C7736 ‘

235 7 yarelz Lo CJzal¥5 T - C e714 «20727 . 757 0.22893 7. €.473$8 .. 0.C€2236 T

ViFr2& 0426610 -o.oe ) 1221.4 0.24S%4  0.37484 T ©.32733

B, VARC25 _ _ ... . 0.=C385_.. =-O. ozsqe;‘: c 18265 © . T 0.14562 L % 0.C4105°7 - Q.12&75 T T

VARC2& __  __._ C.25%856 C.02542 __ 0.€51€¢5 _  0.N3715 0.C5558 ©.C4655

07 T vare27 T T €.72368 T =€.056207 7. 0.C9147 7 0.C5137 . ©.107€6 . C.1&823 T T < en
. vaerc2e .38686 | 0.55114 _ _=C.15215  0.3219% _ 0.187¢l  =0.22233 T
<27 wasc2s i G.14133 . 0.55824 - 0.13268 7 0.20627 77 -0.02537 ~0.03857 -

VARN30. _ -0.06724 _ 0.7662) _  C.C$875 _ =C.0e416 _  0.CS5357 — C.12629°
a3 VARC3) . T C.£2184_: s 0.25693.° -7 0.15189_ % C.36726_. - 0.0€840 7 - -0.07386 __ -

e T - .' . . . - - .>‘.—_-:“_: ».;—: st ::‘__._: T - .-_-:-~.:.._:_ REEE -.-.;:.-'._ e —— e - - -—



TABLE 10.

FIVE-FACTOR SOLUTION - SPACIOUS INTERIORS

VARIMAX ROTATED FACTOR MATRIX

- VaRr20}
VAR}22

23223
ViR324
“":Jus .

ViR0Us
VARZ37

. VAR08

VA“au’g

o‘n‘n
Vilr1L
V2RD12

U yarny3

VARO14
VAR5

yasals o

vad17
varats
VAR2L9
viazrzeod
‘cl’ .?1
o Vaap22

V=4$23

L3224
LRES
v“ qﬁﬁ
va<a27
FARD28
VAIIDN2S
VAIR30
VARZ3Y

FACTOR

“C,59115
d.21710

.’B.lbho4 s

B.43713
=4.(::285
-,42314

U,77u38

2,19A95
,56043
«2.26170
=2.87702
£,19265

0.2357% .

2,4047s
0,32966
H.68326
D.63321
h,11885

Ce1b112

0.,34142
L,24458
0.79481
£.23254
B,2434
D.752%9
37562
£.70721
2.,30379
©,14772

-mP ALLIGS

©,50942

" FACTOR 2

e, 20200

B.1°166
2,16429
A.55854
e.h1737
-3,35344
- B.32732
C.7%404
d0.5584¢€2
0.n0698

. £+340689
',602268!

0,.307001
B.58572
d."1841
2.817161
n.1.1538
V,87791
2.23793
”2.,17509
2.07A2H
0.24203
3.50343
g,05394
2.21519
D.63586
C,15953
-3,]3208
B.14369
8,10161
2.1871¢

FACTOR 3
0,34455

Beb0037
V,21094
=1, 02576
=2,33769
8.31713
0,03558
N, 135301
fi,AN3H2
0,73665
6,40264
Bp,28248
B.82299
0,005488

-”0112:‘1

",00067
28316
B.39519

C,h23528 -

8.22128
U,8604

#g,034814 .

0,24998
-B,1191%
A,02483
0,1186RH2
-0 ,{:5849
0,48122
2,56602
0, 76027
8,25015

FACTOR 4

001102
0.,26447
0,N2128
RenOHUD2
£,14031
?.,26996
£,21889
0, 0505
P.,14264
-1, 06368
a,37840
0,62057
3,64228
0,229042
1,54111
A,1872%
N,38752
P, 63033
2,14377
“3,92042
0,13949
2.0044%
2,27132
3,31144
015744
-0..?1%9
Q.,u7023
R, 40771
B,19164
'3007533
0,38343

FACTOR® § °

-, 06824
0.25355
Ne74759
13, 7R22
B,215686

-0.1”489
€,603283
g,00908
0,09033
7221
B,0d258
8,024223

=3.07721
A, 182775

R,2b671

“.0H479

=),02281
N Ic620n
2,36476
£,61466
R,47:48
3.,38261
2,07223
3,42676
B,13K52

“3,82312
8.,19571

-2,15387

-3,07343
3.,08679

«3,06446

4
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TABLE 11.

FOUR-FACTOR SOLUTION — SPACIOUS INTERIORS

VARIMAX ROTATED FACTOR MATRIX

LRDD
VARZ32
VAR223
VARZRS
VAR??S
VARZ225
VAR2S7
VAR238
VARDZ
VARZ21D

ART1
VARAL2
VAR
Var214
Varzis
VAR2LS
VAR 7
Val218

VAR

VERA2)

AR221
VARZ22
VARR223
vaa24
VAR2?2S
VARD2G
VARZ22?7
VAR3Z2S
VARQ29
VAR232
VAR33}

FACTOR

-2.59352
A,05448
-3,12473
C. 12984
2.73233
=1,36554
2J28E72
2.1727
8.55833
=0432977
~0,81869
2,32460
2,3815¢
Q.48242
2,49835
D.c8498
#,664G5
B,25300
O,173858
H,3080
7433635
8,77555
D,24266
2,37¢37
C.a2470
¥,31776
Be71433
2,39765
8,12828
’8'14725
0,54836

FACTOR 2

-q.23i57
2.,04815
2.16547
5.61274
P.52562

«3.26933
L.34G98
0,75373
NeHMN134

'9.93541
QeJI0%H2
De24334
0.,3333)
B,£686H196
P.08711¢
C.¥B6A2
0.12956
R, AR677
N.52396
C,1R2G9
Q2. 88A™Y
®.,26278
R.53215
n.13127
£,24424
£.672653
N.18434

~2.23575
UeTB449
2.36187
0,23339

FACTOR 3

2,3322%
v,6124H9
2.,19613
B.¢5HN4
3,02735
0,45522
V,29711
2,12797
A,04337
A,56627
C.5734
0",57677
£,358547
0,14840
2,183%5
8,1357¢
BN.24580
Q,65713%
a,45779
d.,0768%
8,12339
0,82623
8,362827
3,u3579
LA PR IR
2401035
-1,358443
2,62624
0,56159
B8,56221
2.,38543

FACTOR

Be3067
"o 32339
0,71933
t.057287
2,13924
- ,009332
r,629
¥,13539
1,26394
D, 340133
M.T15356
1,007004
=-2,27323
P.83942
2.008412
-2ed7112
-3,”9673
A,0232¢
2,46242
R 041656
D.25287
B,39812
B,26217
2.,2221%
f,T9h268
.48 08
3,15439%
-A, 8882
V<3367
A,37955
=3,06842

04¢€



TABLE 12, THREE-FACTOR SOLUTION — SPACIOUS INTERIOCR

VARIMAX ROTATED FACTOR MATRIX

FACTOR FACTGR 2 FACTOR 3

VAR3a1

-3,26681 0439493 -
VARZ22 B,0819¢ 215713 N,665566
VARZ2J =C04,24673 ReLE3EB M, 2847}
VAR224 0.44995 ?.58591 ~0,02258
varag B.05512 R.6Q71 B,ub754
YARD2E ~2,24/85 “R.12450 N, LANARY
VARDQ7 8,79212 PedAsd D.P0022
VARD23 D.21779 8,71536 0.14930
VARZH9 C.57466 fe%8549 Q,7C0RY
VAIaie =-2.37051 D.13498 Q,6E458
Var2ii ©,1¢823 Ne23234 Q,55a53
VaAS212 C.24972 A.12882 d.,5040R
VARZ212 €,52942 0.,135633 w,2722u7
VAR314 0.%%476 B.54103 g,09885
VARELD €.5107% A,06844 D, 11581
VAR2tL 3+6946£2 2.706077 N.03338
VARRL? 2,7375%7 G.0834} B.13440
VARD:18 0,358%2 P.1iP228 B.6107}
VLR219 0.,136886 Ne193306 A,52712
VaRu29 €.21132 B.47570 f.18623
VARA2Y 0,4838} N.63558 0d3223
VAR222 0.73784 0.32117 -, 14118
VARD223 $e13469 P,424489 ,36949
VARZ24 ¢,31288 P.23902 hn.0A343
vVargzs 8.75975 0,31104 -0 t7¢81
VLR226 0,35128 R.SHH53 82,0233
VEiRA27 2.63564 £,291:59 -0ea12012
VAR228 B,50421 2,12368 0,51731
VAR229 2,20774 n,05241 D.58742
VeR23¢ -3,12932 ?,15431 B,64942
VARZ 3 2.71762 3,13735 0.2813}

-2,52879

16¢€



TABLE 13.

VARIMAX ROTATEQ‘FACTOR MATRIX ™

VAR2AY

T VaRze2
© VAR2CS

vVailza4 -
Visles.
VZIDIDNE

ViS22

YAXXTH

. 2nan
- v;-“.;‘c.

[ X ]

1
.

V:R2a10
ViRatl
V<2312
‘.‘.'..4.:!13
VAQet 4
VAR215
VARG
VAR2Y7
VAR

L3219
VaAR323
vaR221
VAKRD22
ViR 23
va2)r24

VAR225

VAR226
vaRR27
VeR223
VARD2Z29
VaAR1a34
VAR33Y

TWO-FACTOR SOLUTION — SPACIOUS INTERIOR

FACTOR 1  FACTOR 2

-3,61980
0,13354
B.03086

- B,64383 -

£35072
~3,34193
*,85%755
2.53762

0,730Q¢ -

«-R},285G9
c.,16832
£,41245%
0,537
¢,72555

0,47452

2,62939
0,66537
N,2720a
2,17722

0.39931

. 73016
D.79953
D.32199
Te3Eb33
U,B81551
B.58620
,7¢619
0.331582
3,36253
-5,08319
0,65415

0.3494)
2.b8317
2.37337
2,37823
P.18291
2.42315
@. ;)-‘.‘343
2.27729
#9047
N66653
3,53244

 #,52552

0,24:%4
B8.18719
0.$1543
0.02349
0,13238
A.E9524
o.55183
Re20840
0,199746
Cen1320
f,34212
Pt N04
-3,02832
0.,121865
v3,.0:3268
0,47275
2,%4236
$.,56G77
g,28528

26G¢



TABLE 14. EIGENVALUES, PERCENTAGES OF VARIANCE AND CUMULATIVE PERCENTAGES FOR
SPACIOUS INTERIORS.

.. VARIABLE . EST COMMUNALITY ' 3 : FACTOR . EIGENVALUE . PCT OF VAR  Cun PCT
_ VARZO! 1,00022 . .1 ' 9,230¢:98 29,8 29,8
- VAR322 - ) 1.80222 2 3,A8222 11,9 41,7
VARDD . 1,72200 3 "1,86178 . 6,0 47,7
TOVARQ24 : 1.,0c020 4 1.36424 4,4 52.1
VARSRS . . T 1029 5 1.14367 3,6 55,6
TovARAZe - 1.22002 6 1.00637 3,2 54,9
AQNDNTY . 1,9002). . R : . .7 . 1.99294 3.1 61.9
A28 1,003 -t 8 ' $,80492 2,8 ha,7
vasitng o : 1,00008 - : 9 . A,84141 2.7 67 .4
VARDLO . 1,00007 - . 10 B.7781% 2.5 €9,9
VAKRDLY o . 1.0ua23 - . 11 ’ D,717714 2.3 72,2
VAR 12 ~ 1,€2024" ) : -- 12 E ©0,69943 2,3 74,5
_ovasmizy -t o de09920 0 0 o - .13 0,65567 2.1 76,6
LR T-I R Y 1< BT R .. .14 _ 0,516508 2,0 78,86
VAR? LS 1.,09203 e : - 15 . 2,6¢099 1,9 8,5
VARILG R 1.00229 : - . 16 B.59515 1.9 32,5
VERNYZ7 T 1,90063 . L. 17 , ,54445 1.8 ° 84,2

T YAF18 : 120828 L . 18 - ©,409:42 1.6 85,43
T VAR9 S 1,68C03 ) - .-+ o 19 N f.47229 1.5 k7,4
Vovar2o 1,0P023 -~ © 20 n,43412 1¢4 €8.8
_-VAR»2y : 1,e0000 ) . L2t . 0.42261 1.4 9n,ed
s VYARD?22 - 1.,50021 : LT 22 . B,400567 1,3 91.4
. VARr23 - 1,00009 : S 23 A ©.39.:23 1.3 92,7
VART24 - 1,08009 - . 24 co €,37403 1.2 93,9
CVARZ2S - 1,£3320 , - .. 25 . : . @,35444 1.1 95.1
VAR?26 1,02329 . g - 26 . B.31370 1.0 96,1

_ VARa27 . . 1403020 . - 27 - 0,2931¢& 8.9 979
" VARN2S8 1.00020 . . - - 28 . N,27194 2,9 97.9
ViRD29 . 1.,80224 ‘ R . 29 : 0,238569% 2,8 G3,7
VAFI32 . . 1,033y ' 39 0,21992 4 99,4
0e6 123,09

VARS3! 1,£2000 : _ ’ : 31 R,18638

199



TABLE 15. SIX-FACTOR SOLUTION — NOT SPACIOUS INTERIORS

VARIMAX ROTATED FACTOR. MATRIX

. FACTOR § FACTOR 2 FACTOR 3 FACTOR 4 * FACTOR 5 FACTOR 6
© VaARzag «2,18179 - 0,23626 *0,028150 wd, 78109 *@,04563 B,2426%
. VARJ22 . ¥,34283 - B,401518 0,48469 0,26678 2,25786 #.88451
VARZR3 O,e6248 @,062259 8.21952 “0,15776 B,£7998- 0,84557
ViRz04 0,59229 . 0,17958 11424 ®,19928 @,22526 0,us5811
VARDUS ¥,47262 B.,A74::20 *0,110855 8,22844 0,14122 ¥,87739
. VAR22E 0,06770 “p,"5303 B,8182¢ Ne17849 0,04259 e,e6020
T VaRZU7 0,45310 0,¢9103 8,14817 0,59675 a,20637 8,02311
. VARPQB 0,71862 “P,24836 6,39033 §,08529 ¥,03366 B,25581
* VaRr3ad9 ¥,7266 - P,15488 0,24856 . 0,14713 0,.15249 0,N3548
JARID D,14528 0,78662 ¢,0780¢ @, 06478 B,24266 9,15849
Varaty 0,418¢2 ° «»p,19208 B,78896 £,86528 g,n1236 ~d,03143
. VaRpL2 - ©,34348 ° 0,12436 B,15256 B,12722 g,55845 - 0,08732
. VAR213 0,09152 - @,13518 -3,05873 @,04299 0,£68527 B.87916
s VaRD14 0.74544 - D,13816 #,23185 B,17919 0,11457 2.12778
VARDIS 8,05257 - 6,19255 *0,1P563 0,01716 8,67134 3,07551
V2RC16 c,22489 0,10828 0,16260 n,67845 «3,n1998 n.26358
VaRa17 0,48414 B.N7548 £,19345 0,22737 8,29768 8,30455
. VxR218 B,18322 0,15881 0,30382 . 8,85095 2,62528 @.139238
ViAR219 U.05654 0,25757 0,23528 6,03758 B,47963 f,44245
VLRZ20 0,20328 @,75127 B,65813 8,00209 6,05797 8.82012
VeR22} €,73664 “B,01431 0,35772 2,14823 «0,823233 a,88244
ViR222 #,37527 2,C6665 n,43816 G,62780a 2,03314 a,0199%5
VARZ23 ¥,39095 2,33428 N,46549 8,34137 8,09924 g.,0c387
ViR?24 0,44452 0,11162 «0,108513- 2,39473 «0,10636 @,84001
VAR(225 £,43553 0,08584 8,15618 0,7u572 ¢, 108637 0,123322
VLR325 0,72648 ?."5425 B,22408 8,15265 8,12712 3 02529
VART27 C,4606E8 -0,%2146 2,.16C052 T 0,62635 0,17467 ~3,11242
VaRC28 (40161 B,81056 -d,%2828 0.12115 8,17616 e1,16293 .
VAR229 8,26521 0,15722 B,719385 2,16661 e,c3e22 g,c82875
VAR23O 313071 . 0,83632 2,.,02883 *0,23454 0,21459 8,h7527
VARS3Y P,52522 3,2298¢ 8,83256 0,32659 8,24886 2,16837
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TABLE 16.

FIVE-FACTOR SOLUTION — NOT SPACIOUS INTERIOR

VARIMAX ROTATED FACTOR MATRIX

" YARDO!

VARZAZ
VARD23
VARDA4
VAR2Y5
VARDB6
VARND?
VARDU8
VAR3A9

. VARQ1D

VARB3Y

VARD1Y
VARDS2
VAR?213
VARD14
VARD1S ~
VAR316
VARDL?7
VAR218
YARDPYO
YAR220
VAR321
VAR322
VARE23
VARD24
VAR323
VARD26
VARD27
VAR228
VAR329
VAR330

FACTOR

=0 ,28250
0434637
e,07128
0,59136
D.48461
@,n3487
D,47768
8,59347
8,78931
J,17597
‘P,37515
0,3455%
De014948
Be74424
0,91168
0.08267
0,47710
0,13210
83920
B,.23225
De7248¢
0,42255
A,40680
8,49463
0447970
D,71703

" 08,48157

- 0,14322
0.25313
0,17215
8,.54409

!

FACTOR 2

B.,16073
0.46581
03512
0,25405
N,13244
-0,03799
2.18754
-3,1)4015
p,2Uu528
0,780375
-3,119759
f.,40129%
J.,48894
0.16179
B.53422
0,18134
0,21029
8,46522
0,46122
Q9.04710
~0,83186
0,06627
8,3220%
n,N3360
2,12783
0,13555
0,078865
0.77523
0,13320
a,81041
£,31996

FACTOR 3
-3,07696 .

0,54910
3,31832
B,13751
.d,#9300
0,81344
0,16452
N,41306
n,27780
B,11762
B,71620
B,14399
-0,08325
0,26494
B.17602
0,20233
D,28622
0,22692
v,06723
A,38586
0,45846
U,49668
=3,87149
g,17788
#2324
p, 20235
N,01609
8,73562
8,273u6
G,85449

FACTOR 4

w({1,73668
4,22974
»(1,22410
3,18790
N,21170
0,.19337
B,58225
0,07524
n,13108
u,16738
n,08399
0.,22467
0,180134
@2,137458
D.16005
0,60641
13,23206
n,16598
A, 06765
~0B11459
0,11298
0,579€2
A.27081¢0
B.29683
N.65149
0.13526
$,63796
2,078138
A,15269
»3,11955
0,29358

-

FACTOR 5

0.,17639
V. 09797
d,60n231
B.10532
0,10429
2,10058
0,06785
R N9673
©0,34899
0,07756
#.05252
0,26277
D,.299566
8,144606
013174
B.CH658
0,37570
2,33138
8,.52094
a,78a39
0,12655
¥.01275
.8‘62:’64
«0,03436
0,10849
2,06565
~0,84353
=3,16465
0,28217
w3,02299
@, 18835

9%
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TABLE 17.

VARIMAX R

BRI EEEET

14EET T VARCOL L o

VARCCZ

——

FEL UVARGO3 L i i =0.1C401 TiTC

_mw_VARGP4“*~
18 2=~ VARCOS ™17
____VARODG6 __
20555 VARGOT = STET
______VARNDE_
VARGD9 o - iiii..
_VARO10____
ESZVAROLY il

2 TET

TTI VAROL2 T i e

2612
___ VARQ14 __
$E==T VAROLS =70

VAR016

VARCIB

5253ETEI VARPYIG 5 F T anE

— _VARO20._______
3'—¥=_VA3021:§E“:;;;

33

DS VARC2 T oo Ce 16T T 1007406 =
——VARQ2B__

82513 VAR029 Sm s

—_ VARO’OM__-__T__C 02500
IV ) e

-C. 64368

TE0i16362 C

_;1;;;"“50 11734
 NARO26. __  0.5937C__

OTATED FACTOR FATF[X

FOUR-FACTOR SOLUTION — NOT SPACIOUS INTERIORS

= . - e e me - —— .. - e~ .o - —— -
ppAny — - - S ) e - - - - eee - - - — -
- s ceiem w @ e - -— - . e - . cm—- - - e mam oo
P o IS SRS P m-=H AN N AN Y. O U gt —d et - EANEY - e B e ITETT L 2. -

i ..-a=4e_
c a5¢55 .
C.54554 ___ 0.2845C

© 0e50375.1: C.l4746.
0.09145 _,_-c 03z0&
T €.72987 5 C.19035 -
C.52113 _ _=C. o1cee4mu
‘G.58122 7. :
£.00129 _
C.2T0TN S
C.36147 _

C.3€424

.0.79482
=C.C75G4. <

0.61208_ . _
T 0.12616 & - N.53E1E
 C.a5R40
T 0LeEE33 S0 0.
__c.183828_

_00.43414
G.05321 [ =

T e .

LO 57186 =

C 648“9 2€ESE_

6783 ¢.0388C_ _
C.13C76 =
0.16C4¢

C.10612 ____

0.22634 - -C
0.81e76
29.3357275

€. 58674 1

-o.Joz3ﬁ-ﬁ'

TFACTOR - 2

0.22%17_

0.42132°
T E.5c007 "
C.15213
T =0.123520 F
_C.06£95  _
24164

T =0.08742 T

FACTOR: 3-.

L =t.tocTs T

c.£362¢

c.025¢1 .

o 0.20729_'"
. =C.02442

C.EC552 _
0.21166 "
C.49957

C.2¢421 - .7

C.13462
C.15€22 7%
0.17202

€.35462 ___

0.17160
G.25255 -

0.26582
0.21912':

_..C.00021___

5 u.3vazo- v

0. 76833_~_
«14584 7

C.475€E1 =7

C.49471 __ _
C.53715..
-C.01132
€.224064
€.22048_ _
€ .25C60
£.C2812
0.15717 _

0.08S53_ _ _

_C.l15Cs

_-0.18732
c a7g3g TTEIIT:

I 0.20165 .

SFACTOR 7 4 3F0177

0.06254

‘c 16072

0.323¢4 - 7T

0.86314 ~-TF ST

S C. 16735"‘“"“a;::;

0.CC115
=TE0.0c0779
0. 26’63__

0.11255 e

O. ?1656 e

0.17933. 7T T
__0 2¢2(:8_ _
20603273 _FUiT oo

23175

_0.757c8

o 413=>-;3§§?-'

-0.08271 _
-0.02866 =%
C.C25C0

0.26993 7 g oo

0.21837

TO1745T TS

_-9.15918

T0.05656 =m0

e e e s T

,,ox=;1

IEC.21248 Eiiiie

95¢



TABLE 18.

ATRIX _f“f;:f:j““:

fli;:77r:-FACTca 1 CEACTCR

IR Atles267

VAF”“I R el GC

o = . 0.41162
v:acn=;21;~u -C.21016 |
- 0.54528 _ _ _ 0.31211
< 0.4N828_ 7.

-0016‘07‘! -
_0.62573____ =C.02C74
0.64255 - 00,2344 0
_,_Nc.ca7c1_"_, 0.76265
T 0.54920 i
S N.36372
S i £.08275
VAROLS _ 0.65086
N¥ETT vaR0l1s T iE -
"vasf‘e

__VARZ0G _
VARnto

0.43768

C.C5276 T _C.5&062
e L5163 ___  C.CEE9Z
VARNLT 75 - - Ca%i24) “Z._ 0.27747
__vApoxa £a.25524 __ _

T VARNLY I SR 0 ,07953
C.05847 _

33

32555 C.42€6C

T VLRozxzu_,"Z;"c £5G49 - =C.0C264

0.80345 ___
- Ge52263 -
0.46513
C.78727 =
0.63161
G.80912 5.
€.12360 _
o.,-984 _____ C.03426
07466 . _ . C.78428
.54160__“-m0 38675

€.02594
C.2€414
0.CSEGE

T yaR023 =
,vna024_ .
LVARN2S . TEL

49T -

w8

383
0.1799C _
0.CESCE

—. . VARCZ2O

2 FACTO?

0.2158€

. C.T13€42  _

TlE.

C.18628 =7

T e.1728 T

~TaG.17267

€.523722 5
0.21425

_C. 45257‘Tﬁf

__.C.17762 ____

0.162¢62 __

__'c 18 L EFE CTTTeE e AT

=C.C5765 _

THREE-FACTOR SOLUTION — NOT SPACIOUS INTERIORS

anys2 T TTITT T m T U
.22220
€.£3376
c.21016 7
C.C5616 T I
C.44427
€.c2458 _ .
C.e3028 _
TC.257CC
C.1642¢

c. 48387’_‘1 P s R S R S TSI
Cc.238¢6 _ _ e
C.CEET2 - T TEERNTELES TR R e o T T T
36572 _ S . . e
-C. X e B
. =C 1123‘
c-zcbzé’;_-";:f_;;?:“-fr- S e

0 4157c_1f‘ e
C.13118 __ R

€.22252 " -

c.C2228 =T

c.28732 T -
L eelesCle T NI TTIS T I T T T T

-C.10717

C.a51€e S TR U LT w
C.CTE4C . 5!
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TABLE 19, TWO-FACTOR SOLUTION — NOT SPACIOUS INTERIORS

WS R TR T

¥ _'_'5:;' EEE

8EZS - VARCOY - - - - —0.5E069 = ¢ 0.3023C -.

- - ————

VAROO2 ____. 0.55056 _ _ C. 47718___,

1652 VAROD3 LT -0.05372:3 5 €.41404

- . VARNDD4 .. C.5€&399 _ 0.34412

Toovaress =T €.3€7e3T0L e.20288 L)

U VARRGS . | 0.52731 __ -C.0C48S _ _
I VARCST .. C.11672 ”'"-' C.1748¢ ':; ST

_ vARDNg - 0.71816___ 0.1127& _

2B varoes ToiTT T les3rs T c.30c42 LIS

verRol,© 0 - 0.05523_ C.T7714
225 veaC1Y 77 L C€.85356 Lti-C.CC38E
_-..varolr2 ... C.36835____ 0. 4753“

Bimo - VAROI3 -7 0.07604 £2£83

L VARDY& ___ .. _C.1C 710_____ 0.30642 )

287 . VASD1S Tl G.P¥331 T3 CuASEGE i il
_ _.VARDYE _ ___ _ C.hES55 -C.ClCEE

30T C VARQLT .. T 0.54753 75, C.26416

___vAaRc13. T ol3ansssc. 5450€

3277 VARDLS _r--;.‘;a“:_‘g_‘—._'o.lézc.-'.gr_'-f_ C.52401
_....VarRo20 ____ ___ . C.16871___ __ 0.49504

- VARC2Z | .€.80975 __ 0.0406¢ _
33537 veRs23 ST 0.65633 7T €322 LS
- VA*"?‘: ,,Q 483326 __VC 04566

8T yeRO25 __. .-Lf._c.msca_g;.z_c 12701 -

. VAaaDR2e N C.e11c,8 ____ 0. 24594 e e e -
Wz vp::-27 L L0JTT084 = 0.02€92 aEmci o U TeoccEFOCTELCTET TR i
an2e ' c.07586 . 0.€3562 _ __ L .
@2F V»RQ:.‘;. DR B Y.L TSN B § £ 2 S T S S -
. __ VAFC2Q . C.0S436__ _ C.T51S8 _ _ . .. @
43-° "YARND3Yl . . D.5479& 7. C.4CCIC._ - T-- T LI e .
&8 - = N TS i s S LT - CL
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TABLE 20. EIGENVALUES, PERCENTAGES OF VARIANCE AND CUMULATIVE PERCENTAGES FOR
.NOT SPACIOUS INTERIORS

.- VARIABLE  EST COMMUNALITY . = K - FACTOR EIGENVALUE PCT OF VAR CUM PCT
, - VIR3GY 1,00330 { $,38238. 33,2 33,2
ToVaRZR2 T $.00082 2 3,15547 1€,2 - 43,6
..t VARZI3 - . 1,00020 3 1,92586 642 49,6
T vAR3R4 . 1,00002 - . 4 1,50738 4,9 54,58
VARAES T 1,.002238 5 1,21035 3.9 58,4

~ VARP2E6 o 1,240 6 1,1314 3,6 €2,0
L:vamarz o 1,000230 7 B,53544 3,0 €5,1
© VARS8 - t.b2CcR0 8 0,80485 2,6 67,7
. V&R32Z29. ) 1,00333 . .9 7,797938 2.6 72,2
‘. VARDIO : 1,04200 ’ - , - 10 0,72333 2.3 72,6
L VARDIY O . 1.,2¢000 : : : S B 8,6762¢ ) 2,2 74,7
T iyaRat2 . {.00002 o 12 - . 80,6702 2,2 76,9
- VARDL3 . 1.00220 : :- 13 . B.50622 1,9 78,8
VAR314 - * 1,00322 . ) - 14 . 0,58852 1,9 ER,7
VaRas : 1,00008 R 1 g,53070 1.7 82,4
VAR216 {00020 . o L 16 o 0,48388 1,6 84,0

. V&R37 . 1.0apa2 - - . ' 17 0,46438 1.5 85,5
. vaRais : 1,02200 , . T 18 @,44424 - 1.4 86,9
VAR219 - 1,020 , . ° 19 . ,4:952 1,4 68,3
vazzon §,00803 _ P ' 22 . V,47752 1,3 89,6
- VART24 __— 1,0u803 . " EETL -5 S ,38563 1.2 9e,8
ToVaRa22 1,00232 .- 22 . 2,36702 1.2 92,0
.. VARD23 . {.0p203 : 23 . ¢,34953 1.1 93,2
VARD?24& 12029 . - . 24 - B,326¢3 1.1 2,2
Val??Ss - 1,00229 - - e 25 v e,30752 1.0 95,2
vare26 {.,0e0098 - 26 ¥,28526 8,9 96,1
VaR327 1.0c002 . 027 : 0,27491 0,9 97,8
VARD28 1.,02023 . - - 28 0,26135 8,8 7.8
VARR29 1,90223 : Co 29 . 0,24236 8,8 98,6
VR340 {1.0002d : 38 . - 2,22706 0.7 99,4
SVARS3Y : 1.,080222 ' - 34 . 0,19937 8,6 123,C

e

491



TABLE 21 INTERCORRELATIONS BETWEEN THE ITEMS

Item
Nao

25
22
17
31
16
27
13

16

FACTOR 1

inviting-rep.
comfort, -unc,
restful-dist.

imaginat.-un.

impressive-un..

soft lig-ha.
livable-unli.
dynamic sp-
cozy-monumen,

multiple pur.

. 7309
+7330
. 6060
. 6000
.5212
. 6000
4490
4829
. 3703

. 7298
. 5500
. 5100
.5425
. 629
. 3552
.5178
.3422

.4900
. 5200
.5495
.6035
.2713
4896
. 3544

OF SPACIOUSNESS

.6500
4600
.jooo
.14200
. 3100
.3206

X
4600
.4500
.41500
.2200
.3500

-uL57

.284L

- 3377
. 298

.2L36
L4737
.3581

.1976
. 3137

X

. 2000

09¢



TABLE 22 RELIABILITY AFTER DISCARDING SUCCESSIVE ITEMS SPACIOUSNESS FACTOR I
o) U]
] g —
> o !
o . » a3 U]
-~ O o o ) fod i EE te]
o,un o — n o] o ~ -~
-~ 0 g 0o + Q o o o ) +
0 g O > + g a S & + ol -~
- & = N G &) v o, a3 0 E v
99 >~ o o ] o] g = o (o) o}
pog o B aw & 0wl - H H ~ O -
Item ' )

No 15 13 1 16 27 31 17 22 25 7
n 10 9 8 7 6 5 L 3 2 -
r*ij . 3200 . 3300 . 3600 14300 4700 1700 4700 . 5300 . 5500 . 5700
rij 4500 4800 .5200 . 5600 .5900 .6100 . 6400 . 7300 . 7305 -

19¢



TABLE 23 INTERCORRELATIONS BETWEEN THE ITEMS OF SPACIOUSNESS

Item
No.

21

26
L
20

3
23

FACTOR IT

.5565 21

. 3685 - 3847 5

.4886 .5612 .3871 L

.1}982 .6538 . 3460 . 6400 9
-4835 . 5440 .2332 -Los0 . 5648
.5128 .6373 .3073 . 5856 . 6306
.2923 . 3070 .1638 .2734 . 3562
.1990 L1174 .1778 . 0374 .0572
. 3545 . 3536 .3617 . 2668 .2752

26

-14789
. 2429
.0622

.2340

14

.3110
. 0694
.2991

20
- 3945
.2235

176

29t



TABLE 2l RELIABILITY

AFTER DISCARDING SUCCESSIVE ITEMS OF SPACIOUSNESS

FACTOR IX
ko]
. o [4)
ko] o [} (4] ko]
L] o o ot o o
o] . i N o] (v N
o . - a o « - o
$ + o o] (3] o) i a ol
Ko™ ) koo (4] H /)] o By oo ol
g & 8 5 o . £ ) ) .8
3 3 < W0 BA = O = o = = =0
Item
No. 3 23 20 5 26 L 8 14 9 21
n 10 9 8 7 6 5 L 3 2 1
r*ij .1400 . 2800 .2800 .3000 . 3600 43100 .4200 .4300 4500 .4600
rij . 3500 14000 4400 .4900 . 5500 .5800 .5800 .6400 .6500 -
ALPHA .8L400 .8600 .8600 .8700 .8800 .8700 .8400 .8L400 .7800 -

tot



TABLE 25 INTERCORRELATIONS BETWEEN THE ITEMS OF SPACIOUSNESS
FACTOR IIT

Item °
No.
2 2
10 :3600 10
30 . 3857 . 5500 30
18 . 3890 .2100 .2923 18
11 . 3585 .2600 .2691 . 3706 11
29 . 3394 .2000 .3171 .3258 .2915 29
19 .3993 .2700 .3190 .hosh4  .2818  .3045 19
28 . 3445 .2500 .2968 . 3829 .1861  .3435 .2037 28
12 . 3500 .1000 .2000 .5200 .4200 ‘.2800 .2500  .3900 12
6 .1821 ;2900 ' ;1796 .1000 .1810 .1869 .0773 .0773 .0773 6

V9t



TABLE 26

RELIABILITY AFTER DISCARDING SUCCESSIVE

ITEMS OF SPACIOQUSNESS

FACTOR III
3 3
-+ Q W]
(4] jo) - o
o Q )] (v}
9] ke + o
» z + )
5 s T 5 g z
s 9 & g a 5 o & 3 g
= ! = o, = = (=} (o] “ o]
5] = = o ) =) =) = = [
Item
No. 6 28 10 19 12 29 11 30 18 2
n 10 9 8 7 6 5 L 3 2 -
r*ij .1500 .2700 .2800 . 2800 . 2900 .2900 .,Z23900 . 3100 . 3300 . 3500
rij .2800 .3200 .3200 . 3400 . 3400 .3400 .3500 . 3600 . 3900 -
ALPHA .7900 .8000 .7900 .7800 .7500 .7100 .6700 .6200 . 5600 -

Gog



TABLE 27 INTERCORRELATIONS BETWEEN THE ITEMS OF CRAMPEDNESS

FACTOR I
Item
No
1Y 14 |
21 .6303 21
26 .5671  .6485 26
9 . 6465 .5878 . 5488 9
8 .6113 .6550 ..5866 .5756 8
L .5129 22 629 .5822 4375 L
31 .5353 417y 4505 4693 . 3826 4526 31
2l .3708  .3136 .3052  .3295  .281L4 @ .28h42 . 2949 2
5 '.339u . 3027 .3238  .3256 .3260 .2895 .2990 .2088 5
17 5485  .5049 4641 .4100  .3991  .2050  .5381 .2263  .2499 17

.7621 L.5024 4.3575 4.4753 L4.2598 3.6690 3.84LY 2.6147 2.6647 3.5459
.52912 .50026 48416 .49725 47331 .L40766 42715 .29052 .29607 . 39398

99¢



TABLE 28 RELIABILITY AFTER DISCARDING SUCCESSIVE ITEMS OF CRAMPEDNESS
FACTOR I
3
o Lo B
o N S o 5 3 & o TN o 3
o o1 i e Q + (niKe] (O 2 Q
ot b @ ol N o - 8 N g < g
0 +3 o o ] -~ T o aa - 3 ~- =
0 o ol 0} () oo o A e ot oa
o o - 15) o N ! o] S H —~
$ ) > ] &9 g et o e
0 a a i 2, o o] ~ 19 -
43 1 E ~ =] oa o o O g :
o o = - o B il ° S .o oo
o 2 §‘> & =) QAo =) £ = ~= =
Item
No 2L 5 17 L 31 8 26 9 21 14
n 10 9 8 7 6 5 L 3 2 1
r*ij .2905 .2961 .3940 .LoOo77 .4272 .4733 .4841 4973 .5003 .5291
r . 4299 648 .5099 .5336 .5545 6058 6048 .6215 .6303 -
iJ ) )
ALPHA .8829 .8866 .8927 .8890 .8819 .8848 .8596 .8312 .7732 -

L9t



TABLE 29 INTERCORRELATIONS BETWEEN THE ITEMS OF CRAMPEDNESS

FACTOR II
Item
No.
30 30
10 .6742 10
28 .6310 . 5754 28
15 .2739 . 3146 . 2859 15
13 .3132 .27h2 .2343 . 3268 13°
18 2973 .3249 .2528 .2995 .2707 18
12 .2712 . 3100 .2772 . 2828 . 2870 . 5185 12
2.4680 2.4733 2.2566 1}7835 1.7062 1.9637 1.9467
431013 41221 .37610 .29725 . 28436 .32728 . 32445

89t



TABLE 30 INTERCORRELATIONS BETWEEN THE ITEMS OF CRAMPEDNESS

Item
No

6

29
11

23

FACTOR IIT
6

.5791 29

.5592 .5476

.3855 .5202

40L5 .14995

11
-L725
44370

.6126

23

69¢€



TABLE 31 INTERCORRELATIONS BETWEEN THE ITEMS OF CRAMPEDNESS

FACTOR IV
Item
No
1 1
25 14827 25
27 .5107 .6932 27
16 .3483  .4283 . 3485 16
7 L4565 .6558  .5932 .3329 7
22 L4672 .6765 .6320 4476 .6437

0Lt



TABLE 32

SELECTED ITEMS AND THEIR RELIABILITIES FOR THE

! SPACIOUSNESS SCALE!

FACTOR I
n;l;
alpha~;89
FACTOR II
n=5
alpha=, 86
FACTOR III
n=8
alpha=.79

Comfortable-uncomfortable
inviting-repelling
restful-disturbing

livable-unlivable

well- organized-poorly
organized

well balanced-poorly
balanced

well planned-poorly planned
well scaled-poorly scaled

coordinated-uncoordinated

roomy=-cramped

large-small

free space-restricted space
huge-tiny
uncrowded=~-crowded
opcen~closced
uncluttered-cluttered

wide-narrow

371

(APPEAL)

(PLANNING)

(SPACE FREEDOM)



TABLE 33

SELECTED ITEMS AND THEIR RELIABILITIES FOR THE

' CRAMPEDNESS SCALE!

FACTOR I
n=l
alpha=.86
FACOTR II
n=73
alpha=,83

FACTOR III

n=5

alpha=.83
FACTOR IV
n=13

alpha=.86

poorly planned-well planned

poorly blanced-well balanced

poorly organized-well
organized

uncoordinated-coordinated

small-large

tiny-large

narrow=wide

crowded-uncrowded
cluttered-uncluttered
cramped~roomy

inadequatec size-
adequate size

full-cmpty

uncomfortable~-comfortable
disturbing-restful

unlivable~-livable

372

(PLANNING)

(PHYSICAL
SIZE)

(CLUTTEREDNESS)

(APPEAL)




APPENDIX 1III - A

The questionnaire form used in the first stnge of tho ocale

construction. (Pairs with an asterisk are the later additions)




. o 374

NAITY 16T 3Nk

Bolow you will find a list of adjectivo nairs thet mev bo used to describe
architectural snaces. Mot wo would 1lika vou 4o do is to go throush oach ono
of the adjective nairs and meko 2 judgneat re~erding itz degree of appropriatc-
noss to degeribe tho swociousiess of & room. You are asiied to indicate vour
judgment for each adjective puir on an cleven point “ennropriate-inappropri-
ato" rating scale. Tho moro apnropriato wvou judzo en adjective pair to ho,

the lergor will bae the number that you would circles convorsoly, tho mora
inzppropriats wou judzo a vair to bo tho smaller will bo tho aunbar you uould
circle; for example, if you feol that an edjcctive peair is oxtemoly approp-
riete (to doscribe the spaciousncss of a room), you will cirele oloven; 1if

extemoly inannropriate, you uill circle onos 4if yon judgo a pair to be no-
ither appropriato nor inapprooriate, i.c., ncutral, then circle six; aad
go on. If you feel that tho meaning of & pair is unclear, then indicata by

putting a cucstion mark next to it efter your judsnant.

Ploaso try to meko a soparato and independeat judgnent for oach adjectivo

pair. . .o . e
THANI. YOU VERY LUCH,

4
.




gentlo=brutal
good=had
happy-sod
cnpty-full

good acoustics-poor
acousticao

ploasing-cnnoying
_contonporary~traditional
good colours-bad colours

good lishtinz-poor
lighting

guict-noisy
graceful-clumsy”®
private-public

good lincs-bad linos

good temperaturce- bed
temporature

popular-unpopular

diatinctivo—ordin;ry
imaginative-unimaginativoe

.porsonal-iﬁporsonal

good vantilation-poor
vontilation

impressive-unimnrocsive

inncer dirccted-outer
dirccted

rcfincd;un;cfincd

human sctlo-inhumen
ccale

gympathotic-unayupathetic
suitablo-unsuitablo

expectod-unoxpoctod

APPROPRILTS
APPROPRTATS

APPROPRIAT™

" APPROPRIATR

LPPROPRIATS
LPPROCRILTRE
APPRCTRIATR

APPROVIIATR

APPRUPRIATR
LAPPROPRILTR
APPRG2IILTR
APP.ICPRIATT

APPRCIRILLT

APPROPRILTT
£PPROPRILTT
APPROPRILTR
LPPROVRILTD
LPPROCRITR

APPROTRILTT
IPPIOUPRIATD

APPROPRT. TN
LPPRODAIATT

LPPROIAILTR
IPYRUVRILTY
IPRRONAILTN

LIPRCPRLITE

11
11
11

11

11
11
11

11

11
11
11
11
11

11
11
11
11

11

11
11

11
11

11
11
11
11

10937
10987
10987

10987

81
37
817
817

10 9
109
10 9
10 9

81
317
81
87
817

10 9
109
10 9
109
109

31
817
817
81
81

109
10 9
109
109

10 9

109 31
10987

10937
109 87

10987
10981
109087
109817

N

6543
6543
654302
6543

n

N

654
654
654
654

W W W W
NN NN

654
654
654
654
654

j2
j2
j2
32

65432
65432
65432
65432
65432

65432
65432

65432
65432

65432
65432
65432
65432

-

-

-

INLPPRCTRILTR
IILPPOMILT
IIZPPROVRIATT

IN.PPROPRIATR

IN/PPROPRIAT
INAPPROPRILTT
INLPPROSRILTT

LiIIAPPRCPATLIT

INAPPROPRILTS
INAPPROPRI: T
Iil PPAOPRLLTY
I PPROPIATT

LiLPRIOTRILTS

T3l PPROPRILTT
TN PPROPRIATT
TilAPPROPRIATT:
IN.PPROPAILTT

LILPP OPRIATS

INAPPRCFRIATT

TIAPPROPRIATR

IIZPPROPHIATS
LiLPPROPRILTR

b 4 FARRIVRAD SRLN
IU.‘I’A’ . ‘OPR I A.ATT: .
LI PTROPRI AT

INAPPROPRILLTT



-t
Lo

exeiting-unexciting

dyncmio spoce-stotic
spacs

convehient-inconveniont
coordinatcd—unéoordinatcu
cozy—monﬁﬁontnl
culturcd-uncultured
datcd-timoless

ducorated-stark

JIFPROGPRILTD 11

L2201 1)

APVROSTINTE 11
SAPROSRTNIN 11
LSPROVRILTY 1
< PPROTRILTT 11
LUOROMITLIN 11

ATTROMRLLTE 11

dofinite volume-indcfinite

voluno

depressing-axhilarcting

diffuso 1irhti1"—d1rcct
lighting

dignificd-undignified

digtinctivo-ordinary

_hearmonious-discordent

heelthy-unheclthy

flashy col ours~-subdued
colours

floxible-rizid -

formal-informal

‘freo spacc-rostrlctcd
space

frosh odour-stale odour
fricndly-unfriondly
functionai-nonfunctional

goy~droary

# wuclcoming-unwalooming

- w hugo-tiny

APUROCRILTE 11

IPP20.°RTAT 11

IFPROMRILTT 11

LPPROTRILTT 11
LPTROVRILT 11
IJ" h1S AQILTI‘ 11

M-LA LOJ. RIJ.T" 11

LT R0VRILTT
I0VR00RILT 11

APFROSRILT 11

LOSIOTRIATT 11

LT R0NINT 1

AL 11

11

LOTX00

JPQCIRIATR
LPI':ICEZ?. ST 1)
.‘.I‘PRO.‘ QIATT 11

LOPROPRILT 11

1

10 9

109817

31
37
87
37
317
87
87

10 9
10 9
109
109
10 9
10 9
10 9

37
31

10 9

109

81
87
8 1
87
87

109
10 9
109
109

109

817
817
317

109
10 9

10'987
10987
10937
10937
10‘.987
10987

10987

j2

Ch

L) ]

E=3 o z
(¥ (v (V] w W (9] ("]
[+ ] N N N N

[#2Y

W
-~ -~
(%) (v
N N

654

6 5.4

(oY
w
N
W W W W
M)

65432
654132
65 4

(")
[\M]

65 4
654
65
654
654132
65432
65432

N

1

376

I PROVATIATT

INLPERONRIAT
INALRICYALATT
IS PRCTRTLTT

IHZDCRILT
INATVROCRTNS
IOV RCPATT

TI2FROSIATS

LLDT WIRLATR

IH{. X'r‘ {’L"?&‘!IA.T“‘

LIAPR 0. RT LA™
ALFAUINONH S i
LILTPRNOPRILTD

IN/PPROCRILT

!
l'.u'?u '

VRIS

) STANCHIIIH B v
Illl.:‘i WL

T TPRGORTAT

L2200 EATS
LAPPRe, AL
L D0 WPRILT
LLOTW0MILTS

neLP0: NILTY
TiLAVPRCRTAT

) & AR EAT S T



chacrful-gloony

bright colours-uuted
coloura

busy~calm
rostful-disturbing
ploceont-unplcasont
uncluttcred-cluttered

adoquato cizo-incdcequato
sizo

appealing-uncppacling
otiractive-uncttroctivoe
boautiful-ugsly
bright—dull
calming-upsotting
clocn-dirty
drafty-atuffy

~ officient-inofficient
ol ogamt-unulo rnéfl
ennty—full

oxpcnaivc-cnc:n

fashionablo-unfuuhion-
tble

foninino-nasouline
co;éurful-drab

' confort”bic-uucomfortablo
.complox-nimplc
confuscd-clorr
consonant-dissoncnt
contemnore ry—tr‘aitionnl

‘confortchlo tomnornturn—

APVPRCGSRILTS

APPROPRILATT
LPPROCRINTT
LPPLOTRILETT
JYPROTIATATR

LPOROPRIALTS

APPROPRINLTT
APPROPRINTTS
JFPROTATLIT
ACPROTRILTY
AlCGOVATLTR
L2T000RILT
JAYRIORN PV
LPPROVRILTD

IPPROCRILTS

JPPA0LRILTT

~PPROVRILTY

sOPROVRIATS

APROPRILTT

LTVROSRLLAT

ATTROYALLTT

LOTRCIMIITR

f“ 'S JUA nInTr‘

C ol qu'uI..Tro

JAWSHOM ) P

DUCDRILT

uncomfortnble tamporaturs ADpQ0LRILTT

11
11

11
11

11
11
11

11 10

11
11
B B
11
11
11
11
11

11
11
11
11
11
11
11
11

11

10987

10987
10987
10987
10987
10987

109 87
109 87
109817
987
10987
10987
109 87
10987
10987
109 87
10987
10987

109 87
10987
10937
10987
10987
109 8 7
10987
109 87

10937

654321
654321
654321
654321
654321
654321
654321
654321
654321
654321
654321
654321
654321
654321
§'5 4321
654321
654321
654321
654321
654321
654321
654321
654321
654321
654321
654321
654321

Tl

3T

IIPOUOVATNTT

TNITRO02RTIATS
INLPPROPILTR
LUDPROSALLT?
IILPRAOPRIATS

LLTACPRIL

TN PAOKRILT?
THLPRA0PATLTT
INLDPRUPRIA

LA PR00RIATT
THTIR0N LT
TiLYPROTRILIT
TiL.TR00TA
I oReRIAm
STIRCPUTAT?
iz PPROPRILTT
 §ifrwutiarcd bk

INLPTROTNLT

INDTROP LT
pAHTATAT RS Yyl
LD RUeRIAT
INSPRODATNT
b ¢ 1 PV HO NS 0
L PRI
IHATR0RILTYS
DLIPR0/NILTS

IODUCRIL TN



rostrained-unrestrainad
uncluttered-clutterod
seasitive-insansitive
graceful-clumsy
livable-unlivablo
soothing-distracting

woll planncd-poorly
planned

restful-disturhing
romantic-unromantic

rostricted-unrestricted

APPROPRILLD
APPROPRIATE
APPROPRTATH
ATPPROPRIANDS
APPRCPRIATT

APPACPRIATT

APPROPRIATE
APPROPRIATT
APPROVRIATE
APPROPRIATR

sophisticatcd-unsophisticated

alivo-decd
dry-humid

defined spaca-undefined
8pace

hard-coft

'hoayy—licht
.mys¥1c;nonmys€ic y
gocure-ingecure
socicblo-unsociablo
urban-ruatic
valuable-worthloss

A tohporary—pcrmcnant
'hugc-tiny .
proud-#umblo '
cupori&r—infcrior
ngrccnblc-dinagrbcablo
clcer-vague
.enjoyablo-not cnjoyable

chongeablo-conutont

AVPROPRIATT
APPROPRIATS

APPROIRIATR

LPPROPRIATT
LPPROPRIATR
APPROPRIATR
APPROPRIATH

APPROPRIATT

APPRCPRIAT
APPROPATATT
APPRCDRIAT

APPRCPRINTR

APPRCPRILTI
APPROPRILTT

AppaopnIsTs

APUROPRIATT
APPROPRIATR
APPROPRIATR
LPPROPRIAT™

11
11
11
11
11
11

11
11
11
11

11
11
11

11
11
11
11
11
11

11

11
11
11
11
11
11
11
11
11

81
817
317
37
81
817

10 9
10 9
10 9
10 9
10 9
10 9

817
87
817
81

lo09
109
109
109

10987
817

31

10 9

109

10967
109 8 7
10987
109 817
10987
109 87
109 87
109817
10987
10987
10987
10987
109 8 7
1098717
10987
109 87

N

6543
6543
654
654
654
654

W e W
NN

N

6 5 4
65 4
654
654

W W W W
N NN

N

6543
654
65432

65432
65432
65432
65432
65432
65432
65432
65432
65432
65432
65432
65432
65432
65432
65432
65432

[

378.

INAPPROPRIATE
INAPPROPRAIATT
INAPPROPRIATR
INAPPROPIIATT
ITAPPROPRIATE

IIAPFACPRIATH

INAPPROPRIATT
LI APTROPAIATR
IITAPPROPRIATT

INAPPROPRIATS

INLPPROPRIATT
LinPPROPRILTE

IN/DPPROPRIATT

INLPPROPAIATS

INAPPRODPIILATE

LIAPPROSRIATY

INLPPRCPRIATR
INAEPROPIIATE

IN/PPRUPRIAT™

JITAPPROPRILTT

IIAPPRCPRIATD
INAPPRGPRIATT
LI/ PPROPRIANIT
NNPPROPATLTT
L PPROCRIATS
INLPPROPRTLT
INAPPROPRIA'I'."'.
INAPPROPRIATR

IUAPPROVRAIATT



.

large-emall " LPPAOPRIATR 11
inspiring-discouraging APPROPRIATT 11

mechenical cpaco-nonmochas— :
nical spaco APPROPRILT 11

light-dark APPRCYRILT. 11

interestins-uninteresting APPROPRIAT 11

multiple purnose-single

purposo APPROVRINTT 11
livable-unlivablo APPROMRILAN 11
natural-nrtificial APCTGPRILTD 11
inviting~-repelling APPROPRIATT 11
“noat-noasy APPROPRIATT 11
lively-dull LPLDOP AT 11
open-closed APPRCIORILTY 11
modorn-old feshioned ZJOPROPRIATE 11
pleesanti-unploascnt JPPROPRIAT 11
. nice-awrul JAPPROPRILITY 11
. storilo-filthy *~ £TPROP LT 11
stimiloting-unstimulating APPACPRIZTD 11
orgonized-disorganized APIHONRILNIT 11
now-old . | LPPROPALTY 11
omnato-ploin  iPRGVRILTY 11
stong-woals o LPPRORIATT 11
~ pleacent odour-unpleascnt o
odoux.' . APPRORRILIT 11
’o.i‘t'ior]:y‘-chaotic | LDVTIOPRTLIT 1)
" commonplncc-unique . AVROPRIATS 11
cohoront-incoherent LIPPN0MRIATS 11
confidont~hositent ~ APPROTRIATS 11
dolicato-rugroed | APIODAIAT 11

ragsivo-nct ivo JPPROLRILTE 11

10987
10987

10987
10987
10987

10987
10987
109817
109 87
109 87
10987

.109 87

10987
10987
10987
10987
109817
10987
10987
109 87
109 8 z

10987,
10937
10987
19817
10987
10987
10987

65432
654132

65432
65432
654132

65432
65432
65432
65432
656432
65432
65432
65432
65432
65432
65432
65432
65432
65432
65432
65432

65432
654302
65432
65432
65432
65432
65432

T

o

VIV

-, -

=

379.

INAPPROPRILTY:
TIPPRCPRIATS

LD PROGPRIATT
INLPDROPALLTE
APPROPRIATT

I PPACPRIATT
I PPHOTRINTT
INAPPRCPRIATS
I DPPROPRIATT
INAPPROPRIATE
TMLPPRODRIAT™
IINLDPPRCPRIATY
LAPPROPIALLTE

LPNONRIATY
INAPPRCPALLIT
INIPPROPRIATY
ILPTRGIALLTR
IiLLEQRCPRILTY
LLRPRCORILT?
LU DINOCRIAT™

INAPPROPRIATS

LTRRUPRINTS
LePR0PNILTY
INAPPROVRILTT
peAVYNUSH SR
IILAPROVATAT™
LIAPR0MNTATR

DALPAPATLTT



regular-irregular
rolaxcd-tonaood
stylish-unstylish
refrogshing-wearying
symmotrical-coymmotrical
tastoful-tasteolens
rich-poor

soft lishting-horsh
lighting

woll kept-rundovm
scenic-unacenic
wide-narrou .
roomy-—crzmned
sparkling-dinzy

voll balanced-poorly
balecaced

Anumual-usual
tidy-untidy
crowdcd-uncfoﬁdod

. woll scaled-poorly
scaled )

uscful-usocloegs
Warm=-cool-

.woll org:nizod—poofly
-orgenizod

nont-ﬁdssf
i‘ough—s’mooth a
reacoful-ferociousn
statusful-stotuslosa

oteblo-unstable

LPDROVRINTY

LYPRUCTRIATR

LPPROPRTLTE 11
APPROXATLIT 11
APPRUPRIAT 11
SFPROPRIALTIY 11
LPDROPRLLTN 11
JP2R0PRTLTT 11

AUTROPRILTE 11

APPROSRIATE 11

APPRODPRILIT 11
LDPPRCPRIATT 11
.’J’PRC;PRI.'.TTI 11
APPRUIMIALTE 11

LPPROPRIATS 11

LI'PROSRIATR 11

APRUTRILTS 11
APPROTRIATR 11

APPRCPRIATR 11

LPPROPRIATE 11

A'PROPRINTT 11

APPROVPRILTY

11

11
11
LPPROVRILTR. 11
.AI’I‘RC‘.‘.’.II".'I'T} 11
m;*no;*nmfn 11

ZPPROPRILTS 11

10987

6543
6543
6543
6543
6543
6543
6543

10987
10987
10987
10987
10987
817
317

109
10 9

817
87
81
87
81
817

10 9 65413
6543
65413
6543
6543

6543

10 9
10 9
109
109
109

31
10987

10 9 6543
6543
6543

6541

10987
10987

6543
55413
6543

65413
6543
6543
6543
65413
6543

10987

10987

10987
10987
10037
10,987
10987
10987

2
2
2
2

2
2

[

2
2
2
2
2
2

s =

[

180

INPROPRIATN
IILPTROORIATS
202 TLTN
IHAPPROPRILTT
IN/DPRCOYRIATTE
IHAPTROPRILTD

INLOPROVRILTS

TINLDPPROPRIATS
DLETROINIATE
LI PROPRIATE
DRI NILTE
DILDLACPRILTT

IAPeRCFRILTE

TIAPPRONRLLT

IILDPROVRILTS

INZTROPRILTE

IPR0VRILTT

INAPPROPRIATE
LAY PROVUIATE

T ATROPRIATS

II.!I.PPlIOi“.II.‘.'L'.'J
Lif28 ROPRING?
) SIARTUIARS S BN
I0RILT

15 L0oROPRILT

IILPTRUIRIATE



APPENDIX III - B

The questionnaire form used in the second stege of the scalo

congtruction.

1
o~



NAMT: AG¥: shiXs

You will be shoim & number of interiors, ‘o want vou to indicate hou
SPACICUS cach intorior goems to you. Tharoe aro no corroct or wrong
ensuersy wo arc only interosted in your porsonal opiniona.

First, a1l tho slides will be shown vory briofly in ordor to give you
sono ideoa about the interiors involvod. Then, cach slide will be oxnosed
for o rolatively longor period of timo so that you can ovaluate it in
terns of its spaciousness, You will nake your cvaluations on the fol-
louing 'sp'e.cious - not spacious' scales, If you fecel that cta intorior
is vory snacious you will put a circle cround number 4 3 4f you fool

that tho intorior is not specious at all you will circle nunbor l. If

you feel thdt it ic just soocious or just not cnasious you will circle
oither 3 or 2.

THANK YCU VERY ITUCH.

T N . .

Yery Snacious Spacious  Not Spaaious Mot Sphcious at all

SLIDE

-

SLIDS
.SLIDE

_SLIDE

e e

SLIDE
SLIDD

" SLIDE

SLING

W' @ =1 O U & W N -

SLIDR
SLIDE

= e
- O

SLIDE

W W W W W W W W W W W W
IO T R T T T T Y TN RN S X

SLIDE

Y Y T .

-
N
I S Y G U T N T



. BLIDE 26

.. ' 333

‘Vary Snacious Snccioun Not Snrcioun Not_Snocious et ell

SLIDE 13
SLIDT 14
SLIDT 15
SLIDT 16 .
SLIDT 17
SLIDE 13
SLID: 19
SLIDE 20
SLIDN 21
SLIDE 22

e I S S R = I R R = R S

SLID 23

[

SLIDE 24

SLIDE 25

SLIDR 27 °
SLIDE 28
gLIbn 29

©LIDY 30
" SLIDE 31 |

PO CRNY CRNE COR RN CURE O CRR COR R OO O O L T S

SLIDE 32
- SLIDG 33

TP - R e T - U -~ TP~ U - - R < TR T -~ S - S~ R . - - - S S-S

L L S L I R R

NN

SLIDE 34

[ ]
fo

SLIDR 35 | 4

SLIDE 36 4

. N
[



APPENDIX 1IIX - C

One of the 10 pages of the form used in the pilot study of
spaciousness scale constructions 31 bipolar adjectives ran-

domly listed.



couy S N T U T
roony SRR SN TR T SO R
dar': I

poorly eccled

funotional JRL U JNIOC SR JUS O S
canty S TR OO T S T
inviting SR T TV T S T
digorgonized __ 2 13 3 3
wcll belencod 3 s 33t 3
hugo SRR, SR TR TN S N
uncluitered SR S N J SR R
restricted 31t % 2 3
dynonmic epcce S T I

poorly plenmed _ ¢ 33t ¢

miltinle pur-
poso LI T T

harsh lizhting _
unineainetive 3 3 1 3

free opaco SR TR I
cloged - t 3t 3 3
poor lighiing __ ¢ 1

woll orguenized ;31 1 3
rogtful t S UL SN U T |
edocuante nizo 3_s_3_ 3
poor tcoustico _ i1 3
uncoufortable __ : 31 @

coordinated SR TR R N T N
unlivable SR T JE JUE JUUR T I
vido S JONL O U T N I
uncrowled SR TR JEUU JUN RN JUE
aacll ! IR

. .
L N i

uninoreeaivae st 5 3 1

nonunontal
ora.mnd

linmht

well gnolod
non--functionel
full
rcnp2lling
organizod
pourly halanced
tiny
cluttered
unrostricted
ptetio ohaco
woll nlenned

plartlo
ULPOLO

poft lishtinz
imazinctive
rontricted anace
opon .
zood lighting
poorly orgcaizod
cisturbing
incdocuato sizo
=#ood nconsticao
confortable
unucoordinated
liveble

nercov

crowlnd

lorzo

imarosaivoe




APPENDIX III - D

An example of the six types of questionnzires used in the
third stage of spaciousness scale construction. (The intro-
duction page was the saome for each S, which prececdod ten

pages of the samc kind of onc of the six typos of listo)



.o 337

NAIR: ACT X1

Tho purposae of this study is to undarstand howt pconle narcoive and cvzluato
cortain intoriors. You will bo shovm a number of olides and will Yo asked
to judgo them in torms of son: bipoler cdjoctiven,

Pleaso indicato your judgemont of coch slide on cach cdjective peir using
o T-point scele. lHore is how you are to usc tho scaleas

£ you fcol that the slide you sco, is vory closoly relatod to one end of
tho scele, you should ticl: s follows: '

beautiful _\_/_z t 3 t__t_ ! ugly

LY ]

boautiful It 1__t 1_\{_ uzly

If you feol thcot tho slide ia cuite elescly reolrted to ono or other cnd of
tho genle (but not extromcly), you should tick cs followa:

bocutiful _:_‘;’.:__: : 3 ugly

—— s s amm—

or
boautiful __ s s ¢ s z_\_/.:__ ugly

ter s Gumes  wmman

If tho slide sccus only slightly rolcted to ona or tho other oide (but is not
really neutral), thon you should tick cs followss '

‘beautiful __:___:_\_/_.: —_3_8_1__ ugly
. ’ . or ' . '
" booutiful - _t_t_ M3 ugly

The dircction towerd which you tick, of courso, dopends unon which of tho two
cnés of tho scalo sccn most charactoristic of the slide you are judzing.

If you consider tho intorior to bo nontral on thoe uovllo, or if the soslo 1o
comnlotoly irrolovent to the interior you soa, then you should tick the line
in tho nmiddlo,

Only ticlk onc 1line on oach bipolar adjectiva, .

Bo sure to tick ovory edjoctive peir for ovory olida,

Mako o sopar.a.to end indopondont judgement for oach adjective pair,

Do not worry or puzzlo over individucl adjective pairs. It is your innedicto
foolings about tho rlidoa that we went, ‘

Firot, 2ll the slidos will bo shown vory briefly in order to zive ‘you gono

" 4doa chout tho interiors involved. Thon, ench slido will bo oxposed for a
longer poriod of timo co that you oon axpross vour improssion of it in terms
. of tho bipolar adjcctivo lists provided, -

THAI'l YOU VERY LUCIH,




388

wainpresnivo ! 3 3 PY innrossive

et St S geas Gy SWASNS  dctumd
Bncll toa_ st . largn
uncrovdod L $__3__:__ crowded
unlivable . 22 3 t 1 livavlo

L o I 2 Sl e S Geadedd SN
coordinoted 33t __s_s_ 1 uncoordinated
uncomfortable 3t __ s comfortablo
poor coousties __ 23t ___ s+ 313 gool ncoustico
edoquante sizo ottt s _t_ s inadnquato piro
rostful . d_3__s ___ 331 digturbing
woll organized L 5t 1 poorly orsanized

A SRS S e L

poor lighting

good lighting

cloaod — opan

freo space 3 rostrictod npace
uninazinctive — inazinativoe
herch lighting s goft lirhting

rmultinlo purpose __3_

poorly plcouned s
dynaiaic spaco

pinrle purposo
woll plenned
ptetic swco

rostricted o __3___, unrostriotod

" uncluttered .t cluttored
hugo b s s s __s_ s tiny
well balanced 3_3_% __s__:_s__ poorly halcnced
dicorsonized ot s.s __t_s_3_ orgenized
inviting SR, N TN S U K S ropollinzg
cmpty ettt 33 full
functionnl 3% __1_s_3_ non-funcitionel
poorly soaled s s 3 ___s_3_ 1 __ woll coaled
darl ottt 1t light
roouy 33y 13 orcannd
cozy ot __1_3__3__ nonunontal



APPENDIX III - B

One of the four spaciousness-crampednoss-scale (SCS) forms

to be used in the last group of experiments, in Port IV.
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HALES: DFPARTICMN s AGE: 8EX:

The purpose of this study {s to uaderstund liow people rercoive and evaluatoe cer-
tain interiors, You will be shorm a particular interior and will be ashed to

judge it in terms of some bipolar adjectives.

Please indicate your judgemeat of the interior on each adjective pair using a

7-point scale, Jere is how you are to use the scales:

If you feel that the interior you sece is very closely related to one end of the

scale, you should ticz as follows:

beautiful s s :__:__:_ s ugly
or
beaudifal __:_ s s __ :__:__:1 ugly

If you feel that the interior is quite closelyv related to one or other end of

the scale (tut not extremely), you siould tick as follows:

Lecutiful ___:_\_/_:_: — ftt . usly
or
beautiful __ s s __ :_:_\_l:___ usly

If the interior seens oaly slizh:tlr related to one or the other side {but is not

really neuf.ral), then you s;.:ould tick as follows:

. or
beautiful _:_:_: M wgly

teautiful __:-'__:__\f: i waly

The direction toward which you ticlk, of course, dcpcnda. upon wiich of the two

cnds of the scale seert nost characieristic of the interior you a:"c judzing,

It Srou‘ consider the interior to be nentral on the scale, or if the scale is

" comnletelv irrelevant to the interior you see, then you ghould tick the line in

. the niddle,

Tick only onc line on each bipolar cdjective,
e sure to ticlk every adjective pair;
lake a separate and independent judgement for cach adjective pair,

Lo not worry or puzzle over individual adjective poira. It is your limediate

feelings about the interior that we ‘w:mt.

TCAILL YSU vy LUcis,



cluttored
vell planned
tiny

inviting

inadeguate size

poorly balanced

uncooxrdinated
large
livable

narrow

poorly organized _ ¢

closed

erpty

restful

wnconfortabla
roony
uncrowvded

vell acnléd

restricted space __:

.o

__:__ uncluttered
___:__ poorly planned
.t kuge

.t repelling
__:__ adequate size
—.:__ well balanced
__:___ coordinated
i sunll -

___:__ unlivalilc
__t__vwide

. well organized
__!__ opon

s full

i disturbirg

5 confortadle
.t cranped

S crovded
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TABLE 1. INTERACTION BRETWEEN WINDOW POSITION AlD SPACIOUSNESS
FACTORS
window on
short side long sido
Factor I 4.70 4.55
Factor II 4.59 4.50
Factor III 4.69 5,18
TABLE 2. INTERACTION BRETWEZSN WINDOW POSITION, WINDOW SIZE AID
SPACIOUSHNESS FACTORS
3=-bay window continuous window
on short on long on chort on long
Factor I 4.43 4.63 4.98 4.47
Factor 1II 4.62 4.37 4.57 4,64
Factor III 4.49 4.96 4.89 5.41
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TABLE 3. SUMHMARY TADLE FOR THE THO-HAY (HINDOU POSICION AND SPA-
CIOUSNESS PACTORS II AND III) ANOVA OF RBYALUATIONS OF
INTERIORS WITH 3-BAY WINDOUS
Source SS df mo F P
A (short versus long)3538.51 1 3538.51 .26 -
Error 832957.00 62 13434.79

B (Factors II & III)16448.45 1 16448.45 2.69 .1

AXB 41796.63 1 41796.63 6.83 ¢+025
Error 379464.00 62 6120.39
Total 1274200.00 127 10033.11
TABLE 4. SUMHARY TABLY FOR THE TNO-VAY (HINDOW POSITION AND SPA-
CIQUSNESS FACORS II AND III) ANOVA OF EVALUATIONS OF
- INTERIORS WITH CONTINUQUS WINDOWS
Source SS df  ms F p

A (short versus long)273877.51 1  27877.51 1.80 ¢.2

BErroxr

959494.00 62 . 15475.72

B (PFactors II & III) 95320.70 1 95320.70 10.48 ¢ .005

AXB

Error

15953.45 1 15953.45 1.75 (.2
563741.00 62  9092.60

Total 1662390,00 127 13089.67
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TABLE 5. SUMMARY TABLE FOR TWHO=WAY (WINDOW POSITION AND SPACIQUS-

NESS FACTORS I AND III) ANOVA OF EVALUATIONS OF INTE-

RIORS WITH CONTINUOUS UINDOWS

Source 55 af ng F p
A (short versus long) . .63 1 .63 .00 -
Error | 807021.00 62 13016.47

B (Factors I & III) 57502.88 1  57502.88 7.26 <¢.01

AXB 85542.82 1 85542.82 10.80  ¢.005
Error 491215.00 62 7922.82
Total 1441280.00 127 11348.68

TABLE 6. SUMMARY TABLE FOR THD TWO-WAY (WINDOW SIZE AND SPACIOUS-
NESS FACTORS I AND II) ANOVA OF EVALUATIONS OF INT®RIORS

WITH WINDOWS ON SHORT SIDE

sSource Ss af no F P

A -(3-bay versus
contin. window) 19875.20 1 1938715.20 .91 -

Error 1351510.00 62  21798.51
B (Factors I & II) 38383.01 1 3883.01 .58 -
AXB 29859.57 1 29859.57 4.45 (.05
Error 415695.00 62 6704.76

Total - 1820320.00 127 14337.17
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TABLE 7. SUMMARY TABL® FOR THE TWO-YAY (UINDOY SIZE AND SPACIOUS-
N13SS FACTORS I &III) ANOVA OF EVALUATIONS OF INTERIORS

WITH UINDOWS ON SHORT SIDRE

Source Ss df ma F p

A (3-bay versus
contin. window) 73057.53 1 73057.53 5.80 <.025

Error 780376.00 62  12594.77
B (Factors I & ITI) .  84.50 1 84.50 .02 -
AXB 1891.13 1 1891.13 .26 =
Brror 445349.00 62 7183.05
Total 1301260.00 127  10246.13

TABLE 8. SUMMARY TABLE FOR THE TWO-WAY (WINDOW SIZE AND SPACIOUS-
NESS FACTORS II & III) ANOVA OF EVALUATIONS OF INTERIOR3

WITH WINDOWS ON LONG SIDE

Source SS ) af ;] F P

A (3-bay versus

contin. window) 56.45 1 56.45 .00 -
Error 853900.00 62 13772.58
B (Factors II & III)147357.00 1 147357.00 17.29 < .00l
AX3B 70,51 1 70.51 .00 -
Error 528265.00 62 8520.41

Total 1529650.00 127 12044.48
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TABLE 9. SUMMARY TABLE TOR TIE THO=-WAY (NIHDOW 517% AlD SPACIOUS-
NESS FACTORS I & III) ANOVA OF RVALUATIONS OF INTERIORS
WITH WINDOUWS ON LONKG SIDE

Source SS df ms F P

A (3-bay versus

contin., window) 5711.13 1 5711.13 .93 -
Error 472495.00 62 10846.69
B (Factors I & III) 126442.00 1 126442.00 14.65 ¢.001
AXB 5578.32 1 5578.32 .65 -
Error 535108.00 62 8630.77
Total 1345330.00 127 10598.18
TABLE 10, SUMMARY TABLE FOR THE THO-WAY (VINDOW POSITION AND
CRAMPEDNESS FACTORS III & IV) ANOVA OF EVALUATIONS
OF INTERIORS
Source SS df mg r p
A (short versus long) 31862.25 1 31862.25 2.54 .2
Error - 1578810.00 126 12530.21
B (Factors III & IV) 173056.00 1 173056.00 15.75 ¢ .00
AXB 82082.25 1 82082.25 T.47 (01
Error 1384610.00 126 10988.98
Total 3250420.00 255 12746.74




TABLE 11.
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SUMMARY TABLE FOR ANOVA TFOR 2 (.INDOW POSITION) X 2

(CRANPEDNESS FACTORS I & III) FACTORIAL DRSIZN WITH

REPEATED MEASURES ON THE LATTER VARIADLE

Source S5 df ms F p
A (short versus long) 34642.52 1 34642.52 2.29 -
Erron 19038360.00 126 15145.75
B (Fa,otqrs I & III) 357903.00 1 357903.00 34.25 ¢ .001
AXB | 777127 1 77771.27  7.44 < .01
Error 1316630.00 126 10449.57
Total 3695310.00 255 14491.43
TABLE 12. SUMMARY TABLE TOR ANOVA OF THE EVALUATIONG OF INTE-
RIORS AS A FUNCTION OF WINDOW POSITION AND CRAMPED-
. NESS FACTORS II & III
Source S8 df mg F P
A (window position) 93903.94 1 93903.94 T.43 <.01
Error 1591520.00 126 12631.10
B (Pactor II
versus III) 309623.00 1 309623.00 75.60 ¢.001
AXB 25142.07 1 25142.07 6.14 ¢.025
Error 516012,00 126 4095.33
Total 2536200,00 255 9945.88
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TABLE 13. SUMMARY TADLE FOR ANOVA OF THR EVALUATIONS OF INTE-
RIORS IN TERMS OF CRAMPEDNESS FACTOR II, AS A FUNCTION

OF ROOM PROPORTION, WINDOW SIZF AND WINDOU POSITION

Source SS df ns F P

A (room proportion) 5214.76 1 5214.76 .65 -
B (window size) 41941,32 1 41941.32 5.26 < .025
c (window position)10933.51 1 10933.51 1.37 -

AXB 1.76 1 1.76 00 -

AXC 4336.13 1 4336.13 .54 -

BXC 8662.57 1 8662.57  1.09 -

AXBXC 4406.26 1 4406.26 .55 -
Error . 956792.00 120 7973.27

Total 1032290,00 127 8128.25




TABLE 14.
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SUMMARY TABLE FOR ANOVA OF THE EVALUATIONS OF INTE-

RIORS IN TERMS OF CRANPEDNESS FACTOR IXI, AS A FUNCTION

OF ROOM PROPORTION, WINDOW SIZE AND WINDOW POSITION

Source SS af no r P
A (room proportion) 112.50 1 112.50 .01 -

B (window size) 31250.00 1 31250.00 3.56 ¢.l
¢ (window position)108113.00 1 108113.00 12.33  <.00l
AXB 800.00 1 800.00 .09 -
AXC 12.50 i 12.50 .00 -
BXC 200.00 1 200,00 .02 -
AXBXGC 1800.00 1 1800.00 .21 -
Error 1052000.00 120 8766.67

Total 1194230.00 127 9403.84
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TABLE 15. SUMMARY TABLE FOR ANOVA OF THE EVALUATIONS OF THE IN-
TERIORS IN TERMS OF CRAMPEDNESS FACTOR IV, AS A FUNC-
TION OF ROOM PROPORTION, WINDOW SIZE AND WINDOW PO-
SITION '
Source Ss df ma F P
A (room proportion) 1682.00 1 1682.00 .12 -
B (window size) 18240.50 1 18240.50 1.27 -
C (window position) 5832.00 1 5832.00 .41 -
AXB 47432.00 1 47432.00 3.30 <.l
AXC 7750.13 1 7750.13 .54 -
BXC 58140.50 1 58140.50 4.05 (.05
AXBXC 21736.13 1 21736.13 1,51 -
Error 1722260.00 120  14352.19
Total 1883080.00 127 14827.37
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TABLE 16 MEAN SPACIOUSNESS EVALUATIONS OF THE POSTURADUATE

LOUNGE AS A FUNCTION OF THE TIME OF THI DAY AND THE

POSITION OF TIIE CURTAINS

DAY nIGu?
Open Cloged Open Closed
FPactor I. . 5.40 5.63 . 5.53 5.88
Factor II 4.67 4.48 4099 4058
Factor IIIX 3.86 3.36 3.86 3.61

TABLE 17. MELN CRAMPEDNESS EVALUATICN3 OF THE POSTGRADUATE

LOUNGE AS A FUNCTION OF THE TINE OF THE DAY AND THE

POSITION OF THE CURTAINS

2.24

DAY NIGHT
Open Closed Open Closged
Factor I  3.28 3.48 2.94 3.33
Factor II 4,13 4.69 4.59 4.48
Factor III 4.39 4452 3.79 4.37
Factor IV 2.64 2.46 2.00
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