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SUN~IARY

The research project explained in this thesis aimed

to understand tIle meaning o£ spaciousness o£ interiors

and to examine its relationship to some architectural

variables. The project developetl through .four stages

each o.f which is explained in a di.f.ferent part in

this thesis: a) the pilot studies, b) the £irst

group o.f 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 o.f newspaper

advertisements on housing. Those studies suggested

tho. t spaciousness '\'laSaconstruct wi th posi tiv o conno­

tations, of'ten used in daily li.fe to describe and

evaluate interiors and that it was closely related to

the size, clutteredness and general atmosphere o.f rooms.

The .first group o.f experiments consisted of' .five main

studies ao ekd.ng to explore the r-e.l a tionship be tween

spaciousness evaluations of' interiors and such variables

as the f'urnituro density, the function of the interior,
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window sizo, window position and room proportion.

In all these studies a global spaciousness measure

was taken either by using a single 7-point spac~ous­

cramped (or confined) scale or by havIng subjects

equalize the feeling of spaciousness of a comparison

model to that of' a standard one. This f'irst group of'

experiments mainly indicated that a) the relationship

bo tweon spaciousness and furniture density (empty,

:furnished, overfurnished) suggested an inverted-U

shaped function 'vi th an overf'urnished intorior being

assessed as loss spacious than both an empty and a

:furnished onei b) people desire to carry out

Ilintimate':'personal", "social" and, "public ll activities

in interiors with di:f:ferent degrees of spaciousness

:from the least to the most, respectively; c) rooms with

windows on the short 'valls, wor-e perceived as being more

spacious than the ones with windows on the long sides;

d) when located on tho short sides, the larger the

windows the more spacious ·the interiors were perceived;

e) oblong rooms were perceived as being more spacious

wi th continuous wd.nd ows , wher-ca s square-like rooms

with smaller windows (3-bay); and that f') the room

proportion did not seem to be related to tho spaciousness

evaluations.
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Slnce these experiments obtained only 6l0bal

measures of spaciousness, their findings eave a

general understanding of the effects of the variablos

studied. At thls point, the need wus felt to

develop a more sophisticated scale whd ch might not

only help us understand the construct of spaciousness

better but also could give more detailed measures of

spaciousness. To reach this objective, an original

pool of 151 bipolar adjectives were reduced to 19 by

passing through five laborious stages consisting of

a) selection of items appropraite to describe the

spaciousness of interiors; b) selection 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 data; e) selection

of the final set of items by using alpha reliability

coc:rficient for spaciousness and crampedness scales.

The spaciousness scale was comprised of three factors,

namely, appeal, planning and space freedom, whereas

the crampednoss scala was made up of the four factors

of planning, physical size, clutteredness and appeal.

The last group of experimental studies consisted of

eiah t a tiudLo s each of' whd.ch utilized the newly developed
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spaciousnoss and crumpodnoss s cu.l.o s , 'rho f'irst one

oxamined tho typo of' presentation (the medium) of' nn

interior by comparing the spaciousness-crampedness

eva1u1ations of' a :full-size room, its 1/10 scale modol

and its colored slide. The results indicated that tho

evaluations of' a f'u11-sizo room and that of' their

models did not di:f.fer, who r oae that of the slides

dif'f'ered :from both. In the light of' this f'inding the

f'inal group of' experiments used full-size rooms or

models interchangeably and examined the ef'f'ects o:f

organization, :furniture density, room proportion,

window size,window po~ition, curtain position, time

o:f the day, user, non-user di:ff'erences and activity­

room type. These studies mainly indicated that

a) -the more organized a room, the more spacious it

appeared to be; b) an overfurnished interior was

pe~eived as being less spacious than both the empty

and the f'urnished ones, the main spaciousness factor

responsible for this relationship beine space :freedom;

c) interiors with either 3-bay or continuous windows

on the lonG sides received higher evaluations on the

space freedom component of spaciousness than the ones

ui th windo'''''s on the short sides; howovor-, when ,.,indows

wer-e loco. ted on the long sides, interiors having ,;-bay

windows received Lowcr values on the {dunning factor,

while those havinG' conti.nuous ,,,indows received lower
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ones on tho appeal f'nctor; el) when the wLnd owe

wor-o located on the short walls, the interiors with

continuous windows were perceived as beine more

spacious than thoso \"'i th smaller wf.ndows j e) a square

shaped interior received a higher value than the

root-2 modol on the space freedom f'actor; when

compared to a root-3 model, it received higher values

on both planning and space freedom f'actors of'

spaciousness; f') spaciousness evaluation of' a room

did not vary whether it was soen during the day or

nieht-time; or with open or closed curtainsl,

g) tho users of a room perceived the interior as being

less spacious, in comparison to those who did not know

it; and h) interiors for social and public activities

required moro spacious interiors than those for

personal-intimate ones~

Finally, the thesis \.,ill be concluded by a general

discussion of the main findings and their implications

for architecture as well as for further research.
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INTRODUCTION
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INTRODUCTION

1.1 REVIEW OF PAST WORK

With advancing technology and population grmvth modern

man had been compelled to pay increasing attention to

his relationship to the built environment. One 01' the

most striking l'eatures 01' our time is the progressive

concentration 01' 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 at~empt to continually improve standards

o:f physical and social well being, 'whilst pressing

general economic constraints have demanded more

economical and l'unctional building designs; functional,

not only in terms of' primary human needs like heating,

lighting, noise control, but also in terms o:f social

''''ell being and psychological satisf'action.

In this complicated picture, the role of' an architect

becomes very dif'ficult; not only must he be able to

follow technological progress in various fields

(structure, construction, materials), cope with rapid

social change, try to understand riew inotitutions in

the society; but also he must be ablo to find a
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satis:factory answer to tho psychological well being

of' the f'uxuro inhabitants of his buildings. He is

not only a coordinator and the leader o:f a team of'

administrators, consultants, engineers, but also the

artist. His buildings must be rational, ef'i'iciont,

economical, if' not f'lexible and adaptable; spaces

he creates must be com:fortable, pleasing, stimulating,

inspiring, and satis:fact~ry. Dut how can he cope with

0.,11 these intr.:i.ca te problems, especially wi tIl 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 sUf'f'icient :for him to create' good '\""orking

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 interrelationship

between man and his built environment which directly

or indirectly may answor some of the problems that the

architect has. The earlier studies whdch were

isolated, using an empirical ad hoc approach, mainly

deal t '''''i th 'the quanti to.tive aspects, the minimwn

essentials of' the buildings; standards of' lighting,

heating, noise control, ventilation, etc. Tho Inter
deatiY\2

studies on the other hand were more comprchensive~''lith
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more variahles in actual environments, and hence more

relevant to nrchitecture: they attempted to find

answers to spatial qualities and interpersonal

distances in terms of' the contemporary human require­

ments. (See Craik 1970, Kamoron 1973, Ittolson 1973,

Kuller 1973~ Langdon 1973, Canter 1974, Canter and

Lee 1974 for a detailed account of the field).

In an earlier compreh6nsive discussion Craik (1968)

outlined the range of' research paradigms that are

applicable to the' study of physical environment and

listed 0.1terna tivC3 for each of four diff'erent research

elements (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 exporiences (looking at,

living in) as well as a numbor of simulation teclmiques.

lIe also reviewed the major psychological assessment

devices, such as adjective clleck lists, ratings, Q sorts

and also considered validation criteria. With these and

some other euidelines, studios of perception of' complex

environmen ts have been undertaken in a wddo variety of

settings; interiors, exteriors of' buildings, architectural
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'coucerrtr-a tes on interiors,

Room - space

The present preJect

5

The room is perhaps the basic unit of' architectural

design, It is the enclosure f'or activities in n-
building (living, working), the main reason f'or the

building, TIle success of' the interior is largely

responsible f'or the success o£ the architectural

design, The room is designed to fulf'il the needs

of' an environment f'or man, It is experienced not

only in visual terms but also in thermal, tactile,

acoustic and olf'actory terms, Man is not an onlooker,

he experiences this space as a who Le , he lives in it,

The scale and proportions, the textures, colour and

use of' material on various surf'aces; the natural and

arti£icial lighting~ f'urniture~ acoustic properties

of' the room~", •• all these ure interwoven to give

a total experience of the space,

Clamp '.(1973), a psychologist writes: "For both the

architect and psychologist, space encloses people;

distance bet,,,cen individuals reffUlates intimacy,

dominance and conununication, and the types of' activity

that can be carried on,·,,' " f'o r' the artist, space seems

to acquire mystic properties in its mill right II ,
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An architect, EnG'ol (1964) doscribeD the spnce in

a di:f:foren t way i

"Spaco in buildinG', thell, is an intrinsic medium

through whLch the art of' arch1 tocture assorts

i tso!:£'. 'Vhereas athol' art forms express them-

selvos by occupying and.onriching human spaco,

archd.tecture is tho art that, in :fact, croates

that space".
...... " ..
• •••• "Space •••• is increasingly

determined by man's psychological requirements.

Thus, spatial evaluation in architecture more

distinctly marks the progress of' civilization

than does the change in architectural technique

or :form". "Just as architecture has chan{jcd in

its form and expression throughout history so

too has it changed in its concept o:f space.

archi tectural form and expression wa s subj oct

'&ile

to abrupt breaks and sudden discontinuity, o,.,ing

to technical discoveries, socia-political revol-

utions, or philosophical changes, space in building

had experienced a steady and continuous evolution

throughout architectural history. Indeed, space

is the very clement that links architecturo of'

dif'fcrent epochs and dif'f'erent cultures and preserves

continuity o:f archi tecturo fl"'om the past to the

present" (n- 2JJ) .
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Another architect, this time a researcher in

architectural psychology, Peled (1974) ,,,rites:

"That modern places, institutions, homes, are

diff:i.cult or debilitating to live in has become

by now a common, almost a banal statement. The

inability to provide for, express and enrich life,

is so evident and abundant around us, that it has

become part of the media folklore •

• • • the poverty of design can be traced d own to

one central phenomenon; a loss of insight into tho

meaning of space, 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 encountered and appreciated

rather than lived), layouts, arc being given a

geometrical aesthetic:! of their Olin, disconnected

'from the reality they nre supposed to generate.

The tempo/spatial zone is objectified in every way.

The direct in-the work relations nrc ignored, or

as has been the fashion lately, experience is short

circuited back to the experiencing being, the

sensory is beine separated from tho wholeness o£

experience and provided in a "pure" form ••••
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'{e have bocome tourists in our own homes. Tho

direct experience revealed to the laymon (and to

the designer in his laymen's porsona) has become

irrelevant •••

'fllile slogans o£ social relevance, indeed social

messianism, are part o£ architecture since tho

beginning o£ the century and have become more so in

the last decade, it was rarely backed by a real

insight into the spatiality o£ social encounter.

Usually it results in an attempt to create plastic,

objectif'ied symobols of' community o£ "togetherness"

through buildings as objects and places, Wllich

emphasise unity" (p.1-2)

Spaciousness

Spaciousness is a widely used term in everyday li£e

and architecture to describe and eyaluate spaces.

It is a derivative of' space, and Hurray's

dictionary (1919) de:fines it as "I. The state or

quality o f' being ,,,ide, spacious or commodious;

extensivenoss o£ area or dimensions; roominess.

Spacious (adj.) of' dweLl.Lngs , rooms, o t cv s Having

or af':fording ample space or room; large, roomy,

commodious" (Vol. IX, part 1). The Random House

Dictionary (1967) on the other hand gives :for

spacious: "I. Containing much space, as n house,
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room, court, street, etc,; amply 1aree. Syn. 1.

roomy, capacious, wide. Ant. 1. small, cramped".

The nearest word :for spaciousness in the author's

language, Turkish, is "i'erahlJ.k". It is o:f Arabic

origin" ":ferah" meaning happiness, gayness, pleasing

thing. In Turkish today it literally means "the

sensation o:f being open". It is closely related

to the qua1i ty and amount of' space as '''0Il as the

openness o:f the intorior (:fenestration, view). 'rho

antonym of' "f'erahlJ.k" carries a strong meaning ­

dif'£icult to stand, unbearable, unliv~b10. In the

Arabic language "Ra'habah" is the nearest to spacious­

ness and means welcoming, welcoming and greeting with

its soul and heart. In French "spaciousite", in

German "geraumigkeit", in Japanose "kaihokan" or

"basho no ooi" are the nearest terms and relate to

roominess and width o:f an interior.

Li terature survey in arts and social sciences shovs

that spaci~sness is o:ften used. Gilbert (1949) cited

a passage :from Dinyon about a room designed by

Inigo Jones:

"It uas not a very large room, but it seemed spacious,

partly because o:f its lo:ftiness, partly because it

wa s empty o:f :furniture, though panql1ed in wood

throughout. It is strange how suddenly onecan chaneo



10

one's mental climate •••• Those simple yet stately

proportions, that austerity of' ornament that disdain

of' the trivial whdch yet communicates no sense of'

emptiness but rather of' latent riclmess" (p.l).

Mercer (1971) reported conunents by some architecture

students: "Windolis relive f'eelings of' cenf'inement ••••,

provide a f'eeling of' spaciousness" (p.53). Sanof'f'

(1972) liri tes: "The clearstory windows loco. ted 0. t

the peak of' the two-storey living-dining area suggest

a more apparent spaciousness as well as a major

cross-ventilation source" (p.119).

In environmental psychology, in studies employing

semantic dif'f'erential technique, a space dimension,

spaciousness or enclosedness is frequently reported;

it consists of' adjectives like spacious, roomy, f'ree

space, open, airy. (Kashmar 1965, 1970; Cantor 1969;

Honikrnan 1970; Hersberger 1970, 1972; Seaton and

This space f'actor either

Collins 1972; Acking and Kuller 1972;

b
1972; Kuller 1973).

Markus et 0.1--

appeared independently (as in the cases of' Kaslooar,

Collins, IIonikman, Narkus et 0.1, Acking and Kul1er,--
Kuller) or conf'ounded with evaluative f'actors.

The use of' the word spacious is not only conf'ined to

description and evaluation of' spaces but also f'or
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advortisment. A notable amount o:f house advertise­

ments in rrewapape r-s and e s t a to agencios employ this

word generously. In general, spaciousness seems

to be strongly related to room and window size and

carries a positive a:f:fective connotation.

Past studies

The bulk o:f experimental investigation o:f space

perception in psychology have been largely conf'ined

to the study o:f perceived size, distance and :fonn

o:f small objects (Gibson, 1950; Kilpatrick, 1961;

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

in tho :fields of' architecture and perceptual psychology

have recently directed their attention to. some of the

more cpmplex dimensions that detennine our responses

to the large scale architectural enviroment. Past

studies related to architectural space and spaciousness

can roughly be grouped into t,\.".o: 1) Studies related

to the perception of interiors in general and 2) Studies

directly 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 goneral:

1) Maslow and Mintz (1956) investigated tIle psychological

ef'fects of exposure to "beautif'ul" and "ualy" rooms.
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Their subjects rated neGativo photoG'raplls of' f'uces

on bwo dimensions, f'n tigue-ellcreY and c.lisp1easure­

well beinG' presented in each of' three rooms;

beautiful, ugly and average. In the beautiful room,

the faces were rated as more well beinG' and energetic.

As a contiuuation of this, Mas Low (1956) further studied

the behaviour of t,,,o people who administered the

previous 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 t.ha t 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 housing

survey in a new town, onoe in wdrrt oz-, once in summer

time and studied the interaction bc twcon the types of'

heating and space usage, people's senting habits and

attitudes. His empirical observations, measurements

and descriptive evaluations in 195 households indicated

that inadequate heating cave way to more intensive use

of the liVing room, less ef'fective use of the space, and

more consistent parontal seatinG' in the livinG' room.
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Poled (1974) f'ormuluted throe theoretical postulates:

"I. That tho spntlnl and l1oJ1-spa,tial are inter­

related aspects of' experience. Tlmt people, objects

and places are experienced as entities, in their

"Iholoness ••••

2. That objects and places are experienced in

dire.ct in-the-,,,crld rola tions as the bodies o:f

metaphoric beings.

3. That underlying the experience o:f people,

objects and places, thero is a conunon dimensionality"

(1974, aummaz-y};

lIe interviwed 14 passengers at longth about their

experience in air terminals and was able to show his

point that a conunon dimensionality underlies the

experience of' both spatial and non-spatial aspects

of' a situation.

Lau (1970) studied gloom and pleasantness, arti£icial

lighting quality in stUdy-bedrooms. lIe £ound that

models were satisf'actory means to study artif'icial

lighting.

Kashmar (1965, 1970) deYoloped a semantic scale for

the description of' the interiors. Her 66 bipolar

scales dif'£erentiated betwoen three rooms, but were

stable Oyor time in the same room.
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Canter and Wools (1970) developed tecIlniquDs Eor

appraising buildincs. TIley used three semantic

dif'.ferentia1 scales: one concerning how LnspLr-Lng

n room (building) 'vas; another, its harmony; and

the third, its f'riendliness. These scales wor-o

applied to music practice-rooms, study-bedrooms,

secretarial o.ff'ices and houses. The scales wor-e

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 real

environment, Kul1er (1972) obtained a semantic model

for describing perceived environment, applicable to

both interiors and exteriors. It could be used not

.o rrLy for comparison be two en environments but also .for

rating the environments against an inner f'rame of'

reference (single jUdgements). A jury of' three

experienced researchers selected variables that would

bost represent his 8 factors. Tho first factor,

pleasantness, was presented by 8 variables, each o.f

the remaining 7 f'actors by f'our (complexity, unity,

enc10sodness, potency, social status, af'foction,

originality). He gave an account of semantic ratill{;

in general and pointed out to tho advantaces of using

a standard test. Such a test woul.d enable us not
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only to make bettor comparisons botwoon di£foront

studies, improve c ommund cutLon be twe on resoarchers,

but ulso could be usod as a practical tool by

architects, plannors, behavioral scientists in

designing' environments, education and envirorunental

theraphy.

2) Studies directly or indirectly related to spacious­

ness are mainly t wo types; a) studies 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

(i969a) f'ound that observers (as),' instructed to use

a ratio scaling procedure, could reliably judge the

degree of' openness-enclosure of out-of-door spaces.

Garling (l969b) also found that openness-enclosure

ratings, obtained from both colour photographs and in

si tu viewing, were highly correIated \lTi th judgements

of the physical size of' the spaces. To acCount for this

correlation, Garling observed that Os may have confused

openness with largeness and enclosure with smallness in

making their ratings. That is, Garling proposed that
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AS may have rated sizo rather than onclosure as

instructed. In his later studies (19700., 1970b)

he dealt with perceived size and dept of external

spaces by using colour photographs, detailed,

un-detailed dz-at....illes and actual apuc o s , IIe

employed binocular and monocular vie'....ing ' ....i th the

magnitude estimation 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 ,vall height to wall distance

of the boundary from the observer.

starting from Garling's findings and Spreiregen's

suggestions HaY'....ard 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 anclindependent of

size of' space. They used simple perspec=.tive dra'....ings

(1/1, 0.5/1, 0.33/1, 0.25/1 H/D) of out-of-doors

architectural spaces of lOXlO, 20X20 and 40X40 feet in

size as stimuli under strict laboratory conditons

(monocular vision, restricted head movements, dark

room, etc)'. Their results supported their hypothesis;
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i. varying values of' HID ratio produced systematic

dif'f'erenccs in ratings of openness-enclosure,

as the value of' HID increased, perceived enclosure

also i'ncl"eased;

Ld., the main ef'f'ect of' size of' space wa s not sign­

if'icant and size (area, volume) of space made no

dif'f'erence in how open or enclosed a space

appeared. A 100 sq. f't. space and a 1600 sq.f't.

space yielded almost identical impressions of'

enclosure, providing their boundry wall size­

distance proportions remained equal;

iii. the interaction between the size and IVn ratio

was signif'icant.

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

f'indings can, perhaps, be applicable to interiors to

a degree.

Sorensen and Floderus (1971) dealt with the various

intensities of' enclosed (or as they called 'restricted')

space and their evaluations in an urban setting. By

usina semantic dif'f'erential techniquo and employing 14

photographs of' dif'ferent urban spaces, although not

very clear cut, they :found a 0.72 correlation between

the degree of enclosure and evaluation index. ThUS,

their subjects evaluated enclosed urban spaces more

f'avourably.
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Drodin (1973) started f'rom the hypothesis that

people rn te an outdoor onvd.r-onmcnt ,,,ith an enclosed

character more positively than an outdoor one with

open character, and that the evaluations arc influenced

by type of' environment. Ratings o:f perspective

d rnwd.ngs and real si tua tions indicn ted that evaluations

:for di.f'f'erent environments we r'o diff'erent, but tho

f'irst part of' her hypothesis wa s not a general rule.

l-Iarkus et ~r S (1972) comprehensive survey of' 427

houses on six sites in Scotland indicated that overall

satisf'action was a f'unction of amount of' grass around

the .house, distance between houses, garden size and

open space. The sky f'actor correlated highly with

general satisf'action as did the amount of buildings

in the view - this latter in the negativo f'orm - that is,

the more buildings in the view the lower overall

satisf'action.

b) Studies concerned ,,,ith interiors:

Da1kvist and Garling (1971) studied the visually

perceived or s e nsod ' restricted' spn c e as a f'unction of'

two variables; wall or screen nrrangcments and lighting.

Tlle number of' BOxBO em. Rcreens was varied between

O' - 4 - 8 and 12, combined '''i tIl four briahtnoss levels

of about 1, 10, 100 and 1000 lux measured at thc floor.
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Eleven subjects wor-e asked to judGe Iiow reatrictcd

the space appeared, by marking a position along' n

10 cm. straigllt line, the two ends defined as

"completely restricted - not enclosed space at all'.

The results indicated that apparent restricted

space increased directly 'vi th number of' screens.

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 f'or the highest brightness level (1000 lux) and,

regardless of' the number of' screens, the space was

judged to be less restricted.

Al though they used :few subjects and woz-ked with small

screens under laboratory conditions, Dalkvist and

Garling's both f'indings arc valuable f'or the present

project. The results may imply that; i. the more

solid sur,faces 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

experiment did not cover tho usual brightness rango

(100 to 1000 lUX) of architectural spacos in detail.
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Ku1ler ci tine Antes's wor-k (Kilpa trick 1961) whd ch

implies that light surf'aces scent either lurcrer or

closer than dark surf'aces, hypotesized that rooms

with light surf'aces would seem larger and/or more

spacious (cited in Kul1er 1972, p.100). Among other

things, he studied the relationship bo two on openncss

(spaciousness) of' a room and lightness of' its surf'aces

by the help of' colour slides of' drawings. (See also

Acking and Kul1er 1972). The results indicated a

high positive correlation bet'....een these variables

(r=0.76, p <.01). He f'urther checked his f'indings

by repeating the experiment in throe .full-size rooms

and clearly varif'ied the earlier results.

In another experiment (cited in Kuller 1972) Ku1ler

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

24 aq; m, in f'loor area, and asked each o.f his subj cc ts

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

b) length and width o.f the room. He summarized the

resu1 ts o.f the semantic method in the f'ollO'....ing ' ....ay r

"As expected, tho three rooms have boen judged

signii'icantly dif'f'erent. This ShOlITS the existance

of' an inner f'rame of' reference 'lTi t h whd ch the

individual can compare volumes of rooms in

absolute ratinesll (Ktt1ler 1972, p'-lOl).
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The three rooms wor-o also rated siGnii'icantly c1iff'orent

wi bh respect to Lorigth and ''lidbh , and both of the

(a and b) ratinG's produced very similar results, as

regards total curves. Ilowover-, there wor-o great

error variances :for the individuals in both semantic

.a nd length-width ratings. Kuller calculated the

product-moment correlation coefficients between the

two rating methods (to firrure out whether the

individuals who had given a high semantic rating had

also given a great length-width, etc.) for each of

the three rooms. All correlations were very 10'''' and

did not significantly differ from zero. Kuller writes:

"Thus, it seems as if the way in which an

indi'vidual makes use of' the semantic scale is

independent of the uay in which he indicates

length and ,,,,idth for one and the same room. The

interpretation of' this re~ult is very intricate.

The most far-reaching conclusion wou.Ld be that

individual variations in perceived size are

independent of variations in perceived length

and ,,,,idth.' The most probable conclusion is, 110''''­

ever, that both rating methods give a random, and

between them independent, deviation from the

perception" (p.lOl).
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Hercer (1971) outlined his wonk on mca sur'Lng tho

extra space whd.ch , he thinks, U wd.ndow Lmpa r t s to a

room, in an article titl.ed liOn measuring the effect

of a ''lind0\'1 II • He chose throo rooms 'vi th tho same

c e Ld.rrg height; t,V'o of' these wor-o identical in size

and measured 8ft 7ins X 11ft 9ins X 7ft 10 ins.

Both of thoso rooms had a Sft X 3ins X 3ft 6 ins

wd.ndow, in one o£ the rooms the 'vindow wa s blocked

by 'vh1te painted hardboard. The third room, on tho

other hand was 6.2 times the volume of' tho £ormer ones,

and its window was also occluded. lIe asked his

S2 subjects (30 psychology, 22 architecture students)

to make six ·sizo estimations in three rooms: t''10

body dimensions, the size o£ their head and width o£

shoulders; two imagined lengths of one foot and ono

£oot six inches; and f'inally t'0I0 real lengths of'

32.2 and 43.0 em.

The results indicated that three o£ the six estimates

(lengths around 2S em) were signif'icantly bieG'er in

the large room, as compared to the small one. lIe

also compared the estimations in two small rooms, one

''Ii th a wind0''1 , one \vi thout, and f'ound that two a r the

estimations we r o area ter in the \vindO\ved room as com­

pared to the windowless one. Mercor writes:
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"By plotting mean estimation aeninst room volumo

and :fi tting the ostima t os :from the wd.nd owod r-oom

on the resulting graphs, the apparent or

phenomenological vol~e (PV) of' SW (small room

\vith \vindm,,-) wa s f'ound. The extra space (ES)

due to the wd.nd ow is then given by: PV - real

volume (nv) i.·e.·, PV - RV = ES." lIe continues:

"It woul.d appear that the PV and thus the ES

varies \\/'ith what the person is conccnred about.

When the subject is concerned with his own body size

that-is, with something relnted to himself', the

ef'f'ect of' the window is greatest. When he is

concevned \vi th imagined length the wd.ndow e f'f'e c b

is not as marked, and wh.eri he is concerned wi bh

size :for which there is a visible comparison the

windo\\/' has no effect at all. In other words,

the window af'f'ects most the person's perception

of' himself - it makes him 'f'eel' bigger, as

manifest in his increased body boundary."

In estimations of' l..:ft imagined length there was a

significant occupational e:f£ect. In all six

estimations architecture students were more accurate

than the psychology students.

Information given by Hercer in the published article

is unclear, if not conf'using, especially on the
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comparison of' the two small rooms. In addition to

tho. t, as he himsolf' ndmi ts, the way he cnl.cul,n ted the

PV (phenomenological volume) is highly debatable.

More important than these, how relevant can estimations

of lengths and body dimensions be for the perception

of' interiors? l{hat is the implication of perceiving

oneself bigger in the large room?

Holmberg .2i ~ (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 t,,,o with f'ull-scale mock up rooms.

In one of the two latter experiments ~ubjects viewed

the rooms from an open door, in the other, they wore

a LLowed 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

area (25 sq.m) was kept constant, bu~ tho relation

b e bwe err depth and width wa s charigod r 1.0, 1.5, 2.0, 2.5,

3.0, and 3.5. These proportions wer-e kept the same

,for 1/10 and 1/5 scale models as well. The magrtd,tude

estimation method wa s used. The square room, called

'the standard' was given 100 points for its volume nnd

each of' the 60 subjects was asked to aSsign a value to
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each of the comparison rooms (accordina to his

subjective impression of its volume as compared to

the standard).

The resu1ts indicated that the proportions of the rooms

had a clear effect on volume perception; the more

oblong a room, the more spacious it looked. TIl 0

resu1ts also showed a good corrospondance between

sma11-scale and full-scale models concerning the

proportion and volume estimation, when the subjects

were stationary. mlen the subjects were allowed to

walk around the full-scale rooms, however, they wer-e

less af'fected by the proportions. "The reason for

this might be that the distance to the '\'lalls from the

observer is critical :for volume percoption", they

continue: "If the distanco to the '\vall 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 \'lill perceive the room as smaller than if they

view it' f'rom a door in one of the short '\'lalls".

Although Homberg et al used empty models and mock-UP--
rooms, and did not simulate a rcal life situation,

their' study is of a considerable value for any kind

o£ space perception.
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Jeanp1erre l s research (1968) wa a related mainly to

i. distance perception, ii. cei11118' heiGht and

iii. room proportion in mock-up rooms •

. .

i. One o£ the walls o£ a 7.00m long, 2.88m wide

and 2~l2m high room could be moved by the help of'

an electrical device. Each of' the 36 subjects ,...as

asked to bring the opposite wall to n reference point,
. . .

o f' either 2.50, 3.00, 3.50 or 4.00m, which ,...as randomly

changed each time by the experimenter. The results

indicated that when the wall was closer than 4.00m

to the subjects,' there was a signi£icant tendency

to locate the panel further a,...ay , Jeanpierre

vari£ied the results of this study by verbal

estimations of' subjects in another and concluded that

"There is an obvious sensitivi ty in man ,...hen his

immediate environment diminishes" and "Estimation

6f' space within the dimensions of' a house (room) is a

complex phenomenon. It uses some elements of' per-

ception but it is something olse, something beyond

the perception" (p~65)·.*

ii. In his second experiment Jeanpierre studied two

room sizes: 1) 3.00m deep, 4.00m ,,,,ide and 2) 5.00rn

deep, 6.00m ,...ide; tho celing height could be vnried

between 2.00 and 2.90m. Each of' the 100 subjects

had to adjust the ceiling height for 12 times;

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

Department of' Modoz-n Languages.
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6 sittine down, 6 standine up position; to chooso

the best ceiline - room relation. The results

indicated that there wa s no relationship be two on

height of' the subjects and the ccilina adjustmonts.

But room size and position o:f the subj oct ,....oro

significant; adjusted ceiline hei~lts in the larGo

room were greater than those in the smaller room

and adjustements made in tho standing up position

were higher than those f'or sitting d own , (?-loan

adjustments in l2sq.m. room wore 2.540 and 2.473m
. .

whd.Lo in 30sq.m. room 2.709 and 2.646m, for s t andLng'

up and sitting down positions, respectively.

iii'. In his last series of' experiments Jeanpierre

attempted to :find tho most satisf'actory proportion

in an enclosed space. By three different approaches

he manipulated all three dimensions of his mock-up

room; ceiling height within the rango of' 2.00 to

3.00m, side wall in 1.50 to 4.00m and the opposite

wall in 1.00 to 5.50m. In this study his 8 subjects

could move around the experimental room, and made

their jUdcements on a 5-point "ereatly satisfied-not

satief'ied at all" scale. Al though this s t udy ' ....a s

carried out in ,.,inter and the exporimental room wa s

not heated, the findinG'S indicated that 2.50m coi1in e

height and square or square like rec tan[,"Ular. rooms
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were judged to bo the most favourablo ones.

Jeanpierre also noted that "People react much

more acutely to unpleasant space than a pleasant

one" (p.112).

ThouG'h very comprehensive and valuable, Jeanpierre

used only mock-up interiors in his research. As he

himself mentioned; a) thoro wore 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 ''lith wd.ndows , furniture, etc.

The title of Inui and Miyatats wonk (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 ''lindm'l design. "Man

feels enclosed in a small windowless room, but he

feels in the open whon he is on a balcony whl ch conunands

a bright prospect". Inui and Miyata furthor explains:

"Spaciousness wout.d have a minimum value in a

situation deprived of every bit of visual information;

in a completely daz-k room the vaLuo woul.d be zero.

The maximum value wouLd be found in a place which
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commands an unobstructed hemisphero of' sky,

e.g. a boundless desert or sea. As human

experience is :finite and the unobstructed sky is

perceived as :finite hemisphere, the maximwll

value \vill be a :finite one. The spaciousness

o:f interiors \vill usually :fall b o twcen these

two extremos.

Spaciousness should be evaluated on a unipolar

scale, beeinning at zero and having a certain

magnitude :for each interior••• the unipolar

scale o:f spaciousness in the present study docs not

contain a sense o:f pleasantness, and is regarded

as a pure magnitude scale o:f spaciousness".

Inui and Miyata employed three types o:f interior

models: 1/20, 1/10 and 1/5 scale models; the width

o:f the interiors were variable, the heights C;.OOm)

and depths (8. OOm) :fixed. An adjustable wd.ridow wa s

set in one. wall, starting :from a sill o:f 1.00m. The

models were designed to represent a simpli:fied version

o:f an o:f:fice with some scale furniture. They man­

ipulated sky luminance (using an arti:ficial sky) in

throe steps, tho average horizontal illuminance on

the working plane in seven steps and the window wid tIl

in eight. stops, by using magnItude estimation with

a standard modol. The valuo of 100 was assigned to

the spaciousness o:f the standard model and each o:f the
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10 subjects was asked to give a spaciousness valuo

to each of' the 474 combinations of' the above variables

as compared to the standard. The results indicated

that the spaciousness of' dif'ferent sky lwninances

was a function of' interior illuminance, room size

and lofindol" size. The ef'f'ect of' room shape as a

variable was not significant in estimation of' spacious-

ness. As for the scale of the models; there is no

dif'ferences between the results obtained f'ronl/20,

1/10 and 1/5 scale conditions. Inui and Niyata

checked the results derived f'rom the scale model

experiments with 43 real rooms and varif'ied the earlier

f'indings.

As in the earlier studies of' environmental psycholoeY,

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 f'ind

a spaciousness f'ormula; this ref'lected in their

experimental design: Only 10 subjects were used to

examine hundreds of' combinations of' a 3X7X8 f'actorial

design; experiments were carried out in laborat01~

conditions, under an artif'icial sky; the f'urniture

was used as they express "to acld realism" to the models;-
as a Whole, it is more of' a lightinG' study rather than

a spaciousness. The f'inal "spaciousness f'ormula" and
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agreement between the results of the scale models

and real room conditions do not look very con­

vincing either perhaps too good to bl) true. Another

point is that, spaciousness may be quite a di£ferent

construct in Japanese culture and miGht be

abstracted f'rom its evaluative dimension, whd.ch may

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

Three pilot studies wer-e carried out to explore

people's constructs of' spaciousness - how peoplo

understand and in f'act do they understand tho construct,

what variables arc mentioned as beine related to it,

what sienif'icance, if' any, is beine attached to the

construct, etc. - by usine open-ended questionaires,

card sorting and surveying the building advertisements

in newspapers. In these studies an effort has been

made to get the opinions of other people besides the

university students by includine secretaries, janitors

and nursery school teachers.

1.2.1 Open-ended questionaire

In order to gain insiellt and to understand how people

describe and evaluate a spacious room, an open-ended

question was given to a number of' subjects. Each

subject wa s given a sheet of A4 size paper with a

printed sentence at the top: "Ny conception of a

spacious room is: "and requested to write down his

(her) opinion.
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Three groups of subjects wero used:

i.

ii.

iii.

Thirty-six undereraduate architecture

students, 32 malo, 4 female,

a.twenty-four postgraduate stuents,

secretaries and janitors in the Department

of Architecture and nuilding Science,
\

University of Strathclyde, 22 male,

10 female.

ten nursery school teachers in a new town in

Scotland, all females.

The first group of' subjects responded the questid'naire

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

On the basis of' the frequency counts of' the mentioned

characteristics in subjects' responses, the f'ollO"oJ'ing

main variables were derived:

a) Activity in the room,

b) shape, dimensions and size of tho room,

c) materials used,

d) furniture used,

e) light - natural, artif'icial - and•. 'vd ow,

f) colours,

g) other sensory stimuli - sound level, smell - and,

11) general atmosphere of' the room



The common charactoristics of' a spaciouH room mcntioned

by all threo groups wcroj boLng uncluttered and La rgo ,

having £ree circulation area; good natural liehtine;

high coiling and a f'ree, open, lieht atmosphere.

Table 1, in Appendix I gives a detaIled account o£

responses f'or each eroup. Undergraduate architecture

students were more concerned about the li~ltine

characteristics (28 out of' 36), room proportion and

shape (13/36); postgraduate and secretarial group,

about f'urniture layout and other £unctional aspects

of' the interior; nursery school toachers, about

room size (7/10), colour (10/10, whd.t o or lieht

colours) and material (7/10 wa Ll, to \'10.11 carp o t Lng}.

1.2.2 Card-sorting - Ram' ordor of' characteristics

of' spaciousness of' a ~oom

A number of' characteristics of' a room wore chosen

etSlI )
f'rom Harkus- X1972), Wools (197l) and Honikman (1970

and written on separate cards, each expressing a

possible element of' spaciousnes~ according to the

author. Each subject wa s asked to sort them into

f'our groups; extremoly important, quite important,

slightly important, unimportant :for a room to be

spacious.
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Twenty-two volunteer underaraduato architecture

students were usod as subjects.

Each of' the characteristics of' the first grouping ­

extremely important - was assigned a value of' 4,

quite important J, slightly important 2, and

unimportant 1. The responses of' each o:f 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 ApperidLx I, being uncr-owdod ,

roomy, well ventilated, orderly, pleasant, having

large windows, lots o:f 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 o:f newspapers

One English, ono Scottish newspaper were examined

:for a period o~ 7 days. All the advertisements

:for accommodation were checked and the usaee o:f

the word "spacious" wa s recorded. It was f'ound

out that 11.08% o:f English and 9.57% of Scottish

newspaper advertisements used the word spacious
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(see Table 3, in Appendix I). It was mainly used

w'ith evaluative wor-d s and phrases liko, attractive,

charming, lovely, well-planned, or with words of'

some descriptive nature like, large, bright, ' ....ith

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 an important,

desirable, economical construct f'or describing (and

perhaps, selling) the interiors.
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1.3 THE PRODLEH

As has been shown, spaciousness inferrina the interior

space is an important construct, whd.ch may help our

understanding of and~eaction 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 aspects

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

Broadly speaking, the review of the relevant research

indicated that, with the exception of Inui and Miyatars

work, there seems to be no direct attempt to

understand spaciousness per see Studies in relation

to space have been undertaken by investigators who

were either interested mainly in lighting or size of

the space. lienee, an arbitrary separation is

ob'served among the investigators who associate them­

selves with one or· the other area. The particular

position advocated here is that in undertaking a

study of interior space, not only these two areas,

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 illtcrnctions between those
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architectural variables within a £unctional context.

A study liko this may enablo us to unswo n to s orno

of the theoretical as well as practical problems.

Spaciousness seems to be closely rolated to size

of interiors.

lnlat is the difference between theso two words?

Do their connotative meanings differ at all?

what is the relationship betweon the size and

If so,

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 arc seen as

more satisfactory. Since spaciosnoss is highly

associated with sntis:faction, can there be a relation

between room proportion and spaciousness assessments?

I:f so, will our results confirm Jeanpierre's :findings?

Or' is it the other way around and the obLone rooms

aro seen m01"O spacious - as HoLmbe r-g et a L showed?--

It seems that anothor aspect o:f spaciousness is its

relatednoss to windows. If so, is it the natural

light we get from the wd.ndow or other stimuli thn t
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counts? It'or example do interiors ,"i bh windo\1s

look less spncious during tho nieht? Is thero a

clear relationship between window size and spaciousness

as Inui and Hiyata ahowod ? If' so, wha t is the role

of' window position and room proportion? Does

spaciousness of' a room chango ,,,,ith the changes in

the amount of' 1igllt, like Inui and Miyata suggested,

or is it of' some permenant nature and depend more on

'unchangeable' aspects like room proportion,

window size, etc?

Pilot studies suggested that spacious rooms should not

be cluttered with f'urniture, if' so wlmt is the

rela tionship be two en spaciousness and furniture

density? Does organization of' f'urniture have an

ef'f'ect 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 arc given the'

opportunity? Or do they make dif'f'erentiatioIls?

The present project 'viII try to answer- to some of'

these questions. Spaciousness at this stage is

conceived in rather loose ter.ns, as a general fooling
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deriving mainly from perceptIon of interIor spacos.

It is hoped that, as the present research progresses,

not only an empirical definition of spaciousness

but also its relationship to somo architectural

variables ,.,ill be achieved.



PART TWO

EXPERIMENTAL STUDIES I
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II.l THE EFFECT OF FURNITURE DENSITY ON TIlE SUBJECTIVE
EVALUATION OF SPACIOUSNESS AND ESTIMATION or SIZE
OF ROOUS;':.

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 ~xperim~nts

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 Hesse1gren's

(1971), Garling's (1971) and Sorenson & F10derus' (1971)

investigations, all of which have dealt with "c10sed-

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-po1ar 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
PsychologX, R. Ku1ler (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.

b) 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

dire?t 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, 1950; Dember 1961; Vernon, 1970, 1971;

Epstein, 1963; Epstein ~ 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 ale (1967) have shown that "filled--
space" produces an impression of greater distance. In

their study, the relative distance of comparison and

standard targets was estimated when there was a rod from

observer's chin rest to the standard and when the rod
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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

'living 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, ~ ~IS (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 of furniture layout in living spaces has in

the past only been studied in relation to inter-personal

relationships (Lipman, 1968; Sommer, 1969; Joiner, 1970);
~

and the assessment of friendliness of rooms (Wools, 1970).

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

The review of the past studies concerning size

judgments in general seems 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;

(ii) to determine the influence of furniture density

on the size estimation of rooms; and

ui~ indirectly, to study the relationship between size
~

estimations and spaciousness evaluations.
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METHOD

Subj~cts

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 room; the floor area of the two

rooms were 11.95 and 9.82 square meters, respectively. The

standard room was furnished as an office, wi~h two desks,

two low cabinets, one ordinary, 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 denk, 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 shelven, (c) overfurninhed,

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 pf 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

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

separate "spacious-cramped" scales.

room as compared to the standard.

For the size judg-

For the size judgments,

,
; I

i
I,
i

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
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(a) empty, (b) furnished, (c) overfurnlshed.
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separating the two rooms, so that he could observe both

rooms equally well.

RESULTS

A) 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.

As~seen 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 4.46, 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 des~gns, 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 df ms F P

Total 216.40 89
Furniture density 37.00 2 18.50 8. 91~ p<.OOl
Sequence .04 1 04 .02 n.s.
F. density x Seq. 5.49 2 2.74 1.32 n.S.
Error 173.87 84 2.07
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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

be~ween the mean spaciousness evaluations of furnished

and overfurnished conditions were highly significant

(p<.OOl), as well as, the difference between empty

and overfurnished conditions (p<.Ol). 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 spaciousness 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.

B) 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 ovcr-

furnished conditions, respectively. The differences

between these means of the three experimental condit­

ions were analyzed again by analysis of variance for

factorial designs.

of this analysis.

Table 2.2 summarizes the results

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 furnished and furnished versus overfurnished

conditions were not significant, but that of empty

versus overfurnished conditions was significant

(p<.Ol).
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DISCUSSION

A) Spaciousness. The results suggest the relationship

between empty, furnished, overfurnished conditions

and 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

o! 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 th~ standard room. It seems that

there is an optimal level for the furniture density;

when this density is exceeded, additional 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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B) Size. 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 abstract 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
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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, arraneed 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

?thcr 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 density by

considering more than three levels.

II
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11.2. DESIRABLE DEGREE OF SPACIOUSNESS FOR DIFFERENT
KINDS OF ACTIVITIES.

II.2.l. 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

purpose'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

hospital to be highly associated with spaciousness of the

wards. Pilot studies carried out by the present author

have also indicated that it is generally a desirable quality.

Since spaciousness 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



57

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 environments 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

tenjudges to be 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 lntimate, ego-involved activities. The
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'social' grouping, on the other hnnd, would include

the activities whic~ usually involved more than t~70

persons with whom they had more distant relationships

and would tend to talk about more general, neutral

topics. These relationships might involve friends

in general, teachers, etc. Finally the 'public'

grouping referred to those activities that they would

engage in with people ~lhom they either 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 given numerical values

of 'one' for 'personal-intimate', 'two' for 'social'

and 'three' for 'public' activities •. (See Appendix II B»)

From the original 35 activities, fifteen were selected. ~

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 differenco between those

three means was highly significant (p<OOl).

Subjects

Thirty six second-year architecture students (32 male,

4 female) of the University of Strathclyde served as

subjects.

of 19.5.

The age range was between 18-24 with a mean
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Stimuli.

The fifteen activities selected, were mimeoBraphed

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 Hould 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

The scales were given the numerical values of 1-7

(confined-spacious). Figure 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 seen in Figure 2. 1•• , the degree of spaciousness

desirable for personal-intimate, social and pUblic activities

have formed distinct cLus ter-s,

The mean values of the five activities representing
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each of the three categories are shown in Figure 2.5.

As is seen in Figure 2.5., the mean of the 36 subjects'

evaluations of the desirable spaciousness value for the

personal-intimate grouping is 2.45; for the social

grouping 1~.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 repeated

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<.OOl

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 degree of
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Personal-intimate activities

(praying, studyinet making lovc t etc.) require

confined spaces. In these activities there is

a personal involvement or an.intimate involvement with

somebody in a space; therefore, the activities themselves

arc 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, 1972; 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 t 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 space of childhood;

good and friendly memories being associated with soft,

poetic, while the unpleasant and unfriendly ones beine 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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und usually includen more than two people who know

each other reasonably \-1ell and are involved in non-per~onal

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 outnide 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.,

\~aiting 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

whdch 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 spaciouG and larger spaces.

Thus, the present experiment has clearly indicated

that for personal-intimate activities people prefer confined,

or less spacious 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 shape;

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.

11.2.2 THE EXPERIMENT CONTROLLING THE NUMBER OF PEOPLE

.INVOLVE~ 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 point 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 relation8hip 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

determined 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

represen~ 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

compreh~nsive a list as was possible representing both

of the above mentioned possibilities and find out empirically

how they would sort them out.

11ETHOD

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-intimate", "social", and "public".

The. jUdges were instructed as was in the previous study

(11.2.1.). Appendix II.C illustrates the instructions

together '-lith 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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degree of agreement among the judges, and b) an equal

representation of each category. The meun values of.

the five activities representing the "personal-intimate"

grouping was 1.23, that of "s ocial" was 2.03, and that

of "public" 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 feu, a dozen, eight to ten).

Another aspect questioned earlier -whether the activities

or the relationship (roles) between people 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, 34

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, one 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 ~nstruction page was the same as in the

previous 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 spaciousness

value for the 'personal-intimate' grouping was 2.87; for

the 'social' grouping 4.01; 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

..Sour-ce, ... .. SS df ... ms ..F P

Subjects 979.69 37 26.48
Treatments 1882.44 2 941.22 107.45 p<.OOl
Error 648.23 74 8.76
TOTAL 3510.36 113

As is seen in Table 2.4, the overall differences 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
0-10 M.P. IS

Playing music for a few
people you dont know

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

6 student meeting for
a tutorial

Playing music for your
family .

Reading in the company of
a few family members

Discussing ••• with 8-10
close friends

6 close friend meeting
for a prayer

Dining with a lover

-

~

Desirable spaciousness

I
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i

3.00 4.00 5.00

FIGURE 2. 6. The mean evaluations of 15 activities by 38 subjects.
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FIGURE 2. 7. The mean values of the 5 activities representing each
of the 'personal-dnttmate I, "soctal", and 'public'
categories.
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public activities were highly significant. Separntc

t-tests analyses applied for three types of activities

also indicated that the differences between all three

groupings were significant at p<.OOl level.

The results clarified the question asked about the role

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;

they prefer ~pacious 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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11.3 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 literature on windows and window designs are'

extensive, among which Markus' (1967), Ne'ernan &

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'ernan & Hopkinson's studies on 1/12 scale models

* A report of this study was presented at the International
CIE Symposium on "Windows and theil' 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 scnle 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 ~s 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 out 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 rectangular 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 fo~ 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, t~e can conclude that;
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a) Models arc 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

randomised 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 wal~). Figure 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) and

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 model,

3) Two 1/10 scale adjustable models:

a. -square root two by one

b. square root three by one proportioned model,

both with similar architectural character to

the standarp 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 area 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 west, 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 4-046 parchment) painted

walls; four 1.52x.7lm. 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.

2) The 1/10 model of the conference room was constructed

and furnished with 1/10 scale furniture. As true a

rep~esentation 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 room, entering through the

door and looking at the room, facing the window.

(See Figure 2.10).

3) 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 each was kept

constant. Two walls and the floor (base) of each

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 rif the eight experimental conditions would have

similar architectural atmosphere - using the same

materials', colouring of surfaces, ceiling height,

dimensions of window bays, furniture layout, etc. ­

except 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 ofo'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 largcot to 47 square meters,
. +

thus _ 30% of the area of standard model could be

achieved.

The rationale for choosing the stimuli

Choice of rectangle~: 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 1.414

and 1.732 respectively. In architectural context these

two proportions can be considered quite c9mmon•

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 ~s,

4) An increasing number of buildings are being designed

with these characteristics.

S~y 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 experimental room had a continuous

window, had adequate daylight and did not need any

electric lighting during the experiments,

5) Experiments were carried out in summer 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
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used for the experiments wus fur uway 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 ~paciousness 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; Nc'emnn &

Hopkinson, 1970; 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

wanted 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 ~s 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.



RESULTS

I. ,Comparison of spaciousness of the actual room with

its 1/10 scale model: 35 of the 120 subjects assesoed

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 54% of the

Ss saw no difference.

II. Spaciousness comparison of two models:

Subjects' assessment of rectangular ~djustable 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 2013. 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

one was 8.08m3 or 8.25% larger than the standard

model and the mean of the smallest adjusted one was
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33.32m or 3.38% smaller than the standard. Thus the

difference between the largest and the smallest was
3ll.40m •

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.

0.18
6.41 p<.025
9.83 P <.005
1.09

0.70
2.43 p(.20

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

F P

TABLE 2.5

Source SS df ms

A Window size 0.00 '1 0.00
B Room pro~ortion 14.47 1 14.47
C Window position 488.59 1 488.59
A X B' 749.20 1 749.20
A X C 83.13 1 83.13
B X C 54.00 1 54.00
A X B X C 185.81 1 185.81
Error 8530.20 112 76.16
Total 10105.40 119·

... , .............

. Main' Effe'cts

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.

Interac'tion E'ffe'cts

The interaction of window size with room proportion is

highly significant (p(.005).' In the three-bay window

case, root two models were assessed (quite) spacious

(adjusted mean volume being 96.24m3) while root three

models were assessed (quite) cramped (adjusted mean

volume lOO.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 (101.24m3) while the root three

models were evaluated as the most spacious (adjusted

mean volume being 95.55m3). 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 AX 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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effect.
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t - tests applied for root two models show that the

difference between three-bay windowG und continuous

windows is significant (t = 1.926; df = 58; p<.05). This

difference in root three case is also significant (t =

2.495; df = 58; p<~l).

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.

II. 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

(Coliingro & 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. In 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 posi~ion and the window size x room
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proportion interaction, square-like rooms will be

expected to appear more spacious with u 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 1st condition is 95.63m3 and in the VIlth 94m3•

It should be pointed out that the sizes of the

windows in these two conditions are very close to

each other; specifically 5.43m2 in the 1st condition

and 6.88m2 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 ~s had a
3 3minimum value of 84.21m and a maximum of 124.59m

as compared with 97.93m3 volume of the standard·

model.) This finding indicates that; either the Ss
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do very car'ef'u'l and consistent j udgemerrt s 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 wanrmt some explan­

ation: The sizes of the windows in the first four

conditions was constant, S.43m 2, while in the last

four it was variable 7.69m2, II.39m2, 6.88m2 and

l2.02m2 for the V., VI., VII. and VIII. conditionsJ

respectively. The ratio of the window area to the

floor area ranged from 14.33% in the IVth condition

to 33.65% in the VIlIth. That is to 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

moilld 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 BET\'1EEN THREE LEVELS OF WINDOW
SIZE, TWO LEVELS OF ROOM PROPORTION 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 sides. 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 Co11ingro and Roessler

(1972). Inui and Miyata had found a positive significant

relationship between the window size and spaciousness,

and Col1ingro 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 (sec the discussion

part of Experiment II.3.I). Hence, perhaps the two

levels 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

SUbjec'ts

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 stimuli 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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Pro'ce'dU're

The procedure was thc same as in the previous expcriment

(see Experiment II.3.1)

RESULTS

•
Subjects' assessments of rectangular adjustable 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 E%CH OF THE SIX CONDITIONS OF THE
EXPERIMENT (m )

2-bay window 3-bay window continuous window
Root-two 103.96 95.63 96.1f8
Root-three 99.81 98.79 91~.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 is judged to

be. The data was analy~ed 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 analysis.

As ~an 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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SUHMARY TABLE FOR ANALYSIS OF VARIANCE FOR
SPACIOUSNESS ASSESSMENTS OF THE ADJUSTABLE
MODELS t~ITH t-IINDOW SIZE AND ROOM PROPORTION
AS TWO VARIABLES

SOURCE SS DF MS F P
A (window size) 648.6557 2 324.3278 3.9IJ04 ~O25

B (room proportion) 20.3157 1 20.3157 .2468
AB 208.8844 2 104.4422 1.2689
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<~2), whereas the difference between

2-bay and 3-bay windows was reaching significance (t =
1.93, df = 58, p<.l). There was no difference between

the spaciousness assessments of rooms with 3-bay and

continuous windows.

DISCUSSION

The results indicated the main effect of window 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 WINDOH SIZES, FLOOR AREAS AND RATIOS or
WINDOW SIZES TO FLOOR AREAS or THE SIX
EXPERIMENTAL CONDITIONS (m2)

vindow Size Floor Area Hindow/ Hean
Floor w, /floor

.
2-bay . root-2 3.62 38.50 9. 1f O !'.; 9.60%
window root-3 3.62 36.97 9.79%
a-bay root-2 5.43 35.42 15.33~Q 15.09 %
window root-3 5.43 36.59 llf. 21f "0

contJ.n. root-2 7.69 35.73 21. 5% 20.58%
window root-3 6.88 35.04 1.9.63%

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, a-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 both 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) -rooms 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;

Cd) when located on the short sides, interiors with small

2-bay windows are assessed as being less spacious -­

than those with continuous windows.

'.
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SPACIOUSNESS SCALE CONSTRUCTION

III.I. STAGE I :THE SELECTION AND TIll RATINGS OF

DESCRIPTIVE ADJECTIVE PAIRS ON APPROPRIATENESS TO

DESCRIBE TIlE SPACIOUSNESS OF A noox

As this project progressed, a continuous need was

£eit to understand better and clari£y the meaning

o£ spaciousness, as well as a need £or a more dis­

criminative tool to evaluate the interiqrs in terms

o£ spaciousness. For this purpose an attempt was

made to construct a spaciousness scale. It was

hoped that this wouLd serve tuo main £unctions; one

being theoretical, the other more practical. On

'theoretical level, such a scale would further

enlighten the main psychological components of'

spaciousness, thereby clarif'ying its denotative and

connotative meanings and enhancing our understaning

o£ the construct. On the practical level, the

scale mig}lt enable one to rate or evaluate interiors

with respect to spaciousness. It should be pointed

out that this scale is considered specif'ically as a

tool to be used for experimental purposes. For

example by askina SUbjects to evaluate a number o£

interiors using this scale, we should be in a position



to differentiate between those perceived as spacious

and those that aro not: honce by way of' a sys t ornatic

manipulation of' the variables oxposed in the

interiors, it would be possible to collect a wide

range of' experimental data in a more economical way.

It 'vas hoped that such a tool might enable the

inves~igator to obtain evaluations of' spaciousness

wi thout mentioning the word r spaciousness r, whdch may

be specif'ica1ly important in some investigations,

like intergroup comparisons or cross-cultural studies.

NETHOD

a) .One hundred and bwerrby adjectivo pairs were

selected f'rom dif'f'erent sources (Vie1hauer, 196.5;

Canter, 1969; Hond.kman , 1970; 'voo1s, 1971) to be

rated on their appropriateness to describe the

spaciousness of a room. Nine or the 120 adjective

pairs wono duplicated to assess the internal con­

sistency of' the ratinG'S. Thus, total list presented

f'or rating consisted of' 129 pairs of' adjectives.

(Seo Appendix III,A) Tho entire list 'vas randomly

printed on six pages and tho order of the pages in

the list was randomized.
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Thirty six undergraduate nrchitocture students

(1972-73 second year), 32 males, 4 i'emales,

served as raters.

b) After f'urther investigation o:f tho related

f'ileds and survey of' the newly published literature

31 new bipolar adjective pairs were added to tho

list of' 120 pairs, altogether roaching the number

of'"151 (Canter and 'vools 1970: DPRU, 1972;
b

Hqrsberger, 1972; Kuller, 1972 and 1973). Tho

reason f'or this addition o:f now 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 o:f the ratings. Thus, total

list presented :for rating consisted o:f 161 pairs o:f

adjectives. The now pairs wer-e randomly added to

each of' the six pages of' tho previous list

(App ertdd.x III).

T1vo groups o:f subjects served as raters ;

1. Forty two undergraduate and gradunte archi tecturo

and psychology stUdents, 32 malo, 10 :female,

2. Fi:fty seven o:f:Cice woz-ker-s , 30 malo, 27 :Cemalo,

in one o:f the largo o:ff'icos in Glasgow.

The questionaire was administered to each group in

separate sessions.
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Each adjective pair e.g. large-small, pleasant­

unpleasant, was rated on its appropriateness to

describe the spaciousness of a room. An elevell­

point rating scale, ranging from a rating of ono,

"extremely inappropriate" to a rating o:f eleven,

"extreme1y appropriate ll was used. The reason why

an ll-point scale was utilized is due to its moro

discriminative nature as compared to any scale with

a smaller categorization. At this stage a need

was felt to draw a clear borderline between tile

appropriate and inappropriate pairs. The subjects

were also given the option of using question marks

to designate any pair of words who s o meaning wa s

unclear.

RESULTS

To obtain a measure o:f internal consistency, correlation

coefficients of tho 10 duplicated pairs were computed.

The analysis of data for the 10 repeated adjective

pairs indicated that, the variables did not have a

normal distribution. lIenee, raru~ order correlation

coefficients, both Spearman's rho and Kendall's tau

wor-e computed for each of the ten duplicated pairs by

tho help of the SPSS (1970) computer procram. Since

the Kendall's tau seems more appropriato :for the
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present data (a large number of' cases were c1assil'led

into a relatively small number of' catee-orios)

Table III.~.l. gives only these coefficients and

their 'z' values f'or the whoLo subject sample

(SPSS 1970, p.153, Sic"gel, 1956). The combined

correlation f'or the total subject sample gave a

mean 'z' value of' 8.24, which is signif'icant beyond

the .00003 level. (Table 1 in Appendix III gives

both the computed Spearman's rho and Kendall's tau

values and their signif'icane levels f'or three

dif'f'erent subject groups, malos, :females and the

total subject sample).

~Ieans, 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' agreement and clarity o:f meanings

o:f the adjective pairs.

The criteria for deleting adjective pairs were

stringent,' To be eliminated, an adjective pair

(i) had a mean below 7.0, the :first "appropriate"

point on the II-point scale, for either

student or off'ico worker G'roups;

(ii) had n standard doviation o:f 3.16 (variance

of 11.'00) or larger;

(iii) had 9 or more question marks.
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COHPUTED T\{O-TAILED KENDALL'S TAU

CORRELATION COEFFICIENTS AND TlreIR

, z ! VALUES FOR EACH OF TIlE TEN

REPEATED ADJECTIVE PAIRS (ALL GROUPS)

DIPOLAR ADJECTIVE NO. OF KENDALL'S SIGNI:F'.RESPONSE TAU z

restf'ul-disturbing 1.33 .3.56 .001 6.08

pleasant-unpleasant 13.5 •.541 .001 9.31

uncluttered-cluttered 1.34 .487 .001 8.3.5

empty-:full 131 . .524 .001 8.87

contemporary-traditional ,134 • .519 .001 8.90

distinctive-ordinary 134 ~387 .001 6.63

gracef'ul-clumsy 132 .4.55 .001 7.74

livable-unlivable 133 .449 .001 7. 66 ,

neat-messy 1.33 . .526 .001 8.97

huge-tiny 95 .638 .001 9.1.5

?olEAN 8.24

These criteria lef't 31 adjective pairs. Mos t of'

the pairs had small standard deviations, thus the

criterion of' a standard deviation of' 3.16 or

larger wa s a post hoc empirical decision, si~ifyin8'

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 wa s f'ourid bhn t tho interqunrtilo

ranges were S or smaller and the medians woro 7 or

abovo. In other words, all tho retained adjectivo

pairs wer-e rated ,.,rithin the apprepria te range by u t

least 50% of tho subjects and tho disporsion of

judgements were not hiah. (See Appendix III,

Tables 2 and 3 :for the ratings of the ,.,,11010 list

and the retained 31 adjective pairs, respectively)~
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III.2. STAGE 2 : THE SELECTION AND EVALUNrION OF

INTERIOR SLIDES IN TEltl-IS OF "SPACIOUSNESS"

METHOD

From a large pool of 35 mm. coloured slides,

36 slides of interiors (living rooms, offices,

chapels, Loungo s , exhibition halls) wor-e 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 4) and projected on a 2 x 2 m•
. .

white screen. To minimi7.e the order effect, first,

all of-the 36 slides were projected for a few

seconds each, then each one wa s ahown for approximately

20 seconds to be rated.

A four - point sca10 'Ve1~ spacious - Spacious -

Not spacious - Not spacious at all' was used to

evaluate the spaciousness of each slide, (Soo

Appcndix III. D)'.

The subjects were;

1. Tlventy five ofrice 'workers, 18 male, 7 rema1a,

in a laree offico in G1aseow.
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2. Thirty eiGht uIlueraraduute architecture students

(1973-74 second year), .3!~ male, 4 female.

Groups 1 and 2 rated the slides in separate sessions.

RESULTS

The mean r-Btin~f'or each slide wa s calculated for each

group of' subjects. Figure .3.1 shows the curves of'

the mean values f'or office workers and students.

Tho examination of' Figure .3.1 indicates u striking

similarity b e twoen the ratings of' two different

subject groups. The Pearson product - moment

correlation applied to the mean ratines of' the slides

by two groups of' subjects Gave an 'r' of' .950,

(n=.36) , which is signif'icant beyond p<.OOl love1.

The rank order of' slides can be seen in Appendix III.

. Table 5 for each group and f'or the who l,o subject

sample.

The f'ive slides that we r-o rated as the most spacious

and the five that woz-o rated as the least spacious

by both subject groups woro selected to be used in the

third stago. Table 6 in Appendix III. gives tho

means and standard deviations of 7 most spacious

and 8 least spacious interiors for comparison.
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III.3. STAGE 3: RATINGS OF SELECTED SLIDES WITH

TIlli FINAL LIST OF DIPOLAR ADJECTIVE PAIRS

1. Pilot study

A pilot study was carried out with 6 subjocts in

order to see the general reaction of the subjects

to the stimuli, the procedure and to leneth of
•

time spent. Ten 35 nun. coloured slides chosen in

the second stage of' the scale construction (~ most

spacious, 5 least spacious interiors) were projected

on a 2x2 m, whd,te screen one by one, and the subjects

were asked to rate them ''lith the final list of 31

bipolar adjective pairs. See Appendix III.

C, f'or one of the 10 ±dentical 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 wa s discussed later

on. Subjects thought that the experiment 'vas

interesting. One subject wantud the neutral line on

7-point scale to be emphasized in a clear way. The

meanings ~f adjective pairs, like ',.,e11 scaled',

'well balanced' and 'static space' were questioned.

(It 'vas also mentioned that when tho ordor of

adjective pairs 'vas kept constant :for each subject,
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as in the study, subjocts did 110t spend much oner{rY

or time to judge thc slides ono after another).

In the light of' the pilot study, 6 dif'f'erent ran­

domized lists of 31 bi~olar adjectives were prepared,

ten of' the same list to be Given to one subject,

and the neutral line in 7-point scale 'vas emphasized.

See Appendix III.n, f'Or the :final :form of' questionuire

to'be used in the main study.

2. Nain study

:HETHOn

Five most spacious and 5 least spacious (:from now on

called 'not spacious') slides of' interiors selected

in "s tage tiwo " were shown to threo groups 0 f'

subjects in three separate sessions;

1. Tl'1enty one of:fice wortcer-s , 10 male, 11 f'ernaLe ,

2. Forty one first year architecture students

(1973-74), 36 male,S f'ema1e,

,3. Tl.,renty f'ive third year archi tecture students

(197.3-74), 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 o:f the slides wor o random but this ran-

d omno s s wa s kept constant in 0.11 three s o s s Lona ,

The average time spent i'or the ratinG' r'angcd bo two on

25 and 35 minutes.

Subjects' evaluations 011 the 31 adjective pairs wer-e

conver~ed into numerical scores of I to 7, (1 represent-

ing the undersirable dnd o:f the scale, e.g., small,

cluttered, repelling, etc., and 7 referring to the

desirable one, e.g., large, uncluttered, inviting,

etc.), tabulated and punched into IDH computer

cards. By using SPSS (1970) computer program,

first an aritm~tica1 mean value in each variable

was calculated :for each of the 10 interiors based

on the judgements of 87 individuals. These IUean

values then constituted the basis for two correlation

matrices, for tho five most spacious and the five

leait spacious interiors. The correlation of each

variable ,...i th all the other 30 variables wor-e

calculated in terms of Pearson Product-Moment corrol-

ation coefficient. Then tho t.wo separa to aroups

of 465 correlation coef:ficients were tabulated and

the application o:f the l-IcQui tty's Elementary Linlcace

Analysis (1957, 1961, 19GLd to each tablo gave way

to meaninG'ful clusters o:r adJectivQ pairs :ror both
. • . \ .. '\ I y\().\"s.i~ r(lc.1o ....

I"tenot's. Heflce C1. ~u ..tner (MI~C1.\ eOl Q. I "
spacious and not spacious~nnnlysis, of tho data was



undertaken. (Correlation matrices for spacious

and not spacious interiors can be seen in Appendix

III. Tables 7 and 8 respectively).

119
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III.4 STAGE 4 : FACTOR ANALYSIS

As lIas been described in the third stage of spacious-

ness scale construction, five most spacious and five

least spacious slides of interiors woa-o ahown to

87 subjects. Each subject judged each of the tell

slides by 31 (7-point) bipolar adjectives. By USi.11g'

"Statistical Package {or Social Science" computer

program (SPSS, 1970), first an aritlunetical mean value
.

in each variable was calculated for each of tho

10 interiors based on the judgements of 87 individuals.

These mean values then constituted the basis for two

correlation matrices, f'or the f'ive most spacious

and the f'ive least spacious interiors. The

correIation of' each variable '''i th all the other 30

variables were calculated in terms of' PearSOll Product-
..

Moment correlation coefficient. Then the bwo separate

groups of' 465 correlations woz-o subj ected to a principal

component analysis and rotated to orthogonal, simple

structure by the Varimax method. The nwnber of'

extrac ted factors in SPSS proaram was first determined

by eigenvalues, whor-oby the factors ·that have eiG'en­

values g'reator than 1 were extracted (nununol, 1970;

SPSS, 1970; Harman, 1967).
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RESULTS

Spacious interiors

The Varimax rotated solution :for spacious rooms

ini tially gave way to 6 :factors, but the intorpreta tion

o:f these :factors was very di:fficult. Thereforo,

:fewer number o:f :factors were rotated: 5, 4, 3, and

2 :factors. Tables 9: 10, 11, 12, and 13 in

Appendix III, give the Varimax rotation results :for

6, 5, 4, 3, and 2 :factors o:f 31 adjective pairs,

respectively. Table 14, on the other hand, gives the

eigenvalues, percentages o:f variance, and cumulative

percentages :for these analysis. Among these the

.3-:factor solution wa s considered the most meaningful

one (Rummel, 1970). Table III.4.l 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 47.7% o:f the total

variance. FactorI accountod :for 46,% of common

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

The outcome o:f the subjective interpretation is

reported in the :following way: A variable is ascribed

to a :factor if it has tho highest loading in this

:factor. The leading whd.ch is \lI'ri tten in :front of' each

variable indicatos to wha t extent tho var'La b Lo correlates
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with the entire :factor. The sian o:f the loadine

only shows the r-ol,a tion of the variable to other

variables '\vithin the same :factor.

FACTOR I - Appeal

Factor I obtained hia1l loadings in the :followina

variables: •

repelling-inviting .79

uncomfortable-comfortable .76

disturbing-restful .74

unimaginative-imaginative .74

unimpressive-impressive .72

harsh lighting-soft lighting .69

unlivable-livable .64

static space-dynamic space .53

cozy-monumental -.53

sine-Ie purpose-multiple pur•.. 51

TIle only neaatively loaded ndjective pair is cozy-

monumental. As has been mentioned in the third

stage of scale construction, ratinas of 7-poi~~

bipolar adjective wero recorded with the principle

tho. t the farger size,S (laree, hugo , monumen tal) ,\o/(U"O

registered as "7". HOlo/ever, it seems that when tho

subjects used the pair of cozy-monumental to evaluate

the interiors, thoy gavo moro emphasis to tho

emotional appeal rather than the implied size dimension.

In other words , it is the "coziness" of' a space tho. b
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TABLE III.4.1

VAnIHAX nOTATED FACTOR LOADINGS - SPACIOUS noons

Distibution of variables on di££erent factors. All

loadings wh.l ch after rotation alrow loadings >.30

have been included.

Item
No.

Adjective pair I II III

•
7 Repelling-inviting .79 • 35

25 Uncomf'ortablo-com.fortable .76 .31

22 Disturbing-restful .74 .32

17 Unimaginative-imaginative .74

31 Unimpressive-impressive .72

16 Harsh lighting-soft lighting .69

27 Unlivable-livable .64

13 static space-dynamic space • .53

1 Cozy-monumental - • .53 .39

1.5 Single purpose-multiple pur. . .51

8 Disorganized-organized .72

21 Poorly organized-well oraun. .48 .64

.5 Non-i'unctiona1-functionn1 .61

4 Poorly scaled-well scaled .45 • .59

9 Poorly balanced-well balanced .57 .59

26 Uncoordinated-coordinated .3.5 • .57

14 Poorly p Lnrinod-swoLl, planned .53 •.54

20 Poor lighting-good lighting .48

3 Dark-light .1~6

23 Inadequate size-adequate sizo .42 .37
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TABLE (continued)

I II III

2 Cramped-roomy .67

10 Tiny-huse -.30 .66

30 Small-large .65

18 Restricted space-£ree space .36 .61

11 Cluttered-uncluttered .55
•

27 Crowded-uncrowded .55

19 Closed-open .53

28 Narro,.,-wide . .50 • .52

12 Restricted-unrestricted .4.5 . .50

6 FUll-empty .46

24 Poor acoustics-good acoustics .31

Proportion o£ total variance in %

proportion of common variance in %

21.9

4 6

13.0 12.8

27 27

goes Mith the positive and des~rable attributes, like

invitingness, com£ort and restfulnes, not its "montUuentalism"

The variables that were unrelated (With 0 or ncar -0

loadings) to this £actor were: nonfunctional-functional,

cramped-roomy, tiny-11uge, small-Inrge, inauequate

size-adequate size, closed-open; Thus it seems that

this £actor is not related to tho function or the

size o£ the interiors, but rather to the attraction,



charm or appeal of' the interiors. It carries a
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pluasantness and perhaps a homoliness clmracter;

"how much at homo one might have f'el t in the

interior" or "110'\'1 appealing, attractive or charming"

the room seems to the individual. This f'actor will

be called as "the appeal of tho interior" or simply

"appeal" :factor.

•

lvith its high loadings and evaluative character, this

factor corresponds to Osgood's (1957) "evaluation :factor",

or Kashmar's (1965) "aesthetic appeal", Canter's (1969)

and Kuller's (1972) "pleasantness ll , Hershberger's

(1970-1972) "space-evaluation", or Collins's (Seaton

and Collins, 1972) "aethetic evaluation" factors.

FACTOR II - Planning

The second factor of' the :factor analysis obtained high
.

loadings in the :following variables:

disorganized-organized .72

poorly organized-well org. .64

nonfunctional-functional .61

poorly scaled-well scaled

poorly balanced-well bal.

uncoordinated-coordinated

poorly p Lurmed-cwcLj, planned

.59

.59
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poor lighting-Good lighting

dark-liGht

inadequate size-adequate size

The variables that had 10'\'1 loading w.L tIl this factor

''Iere: restricted spaco-ct'r-o o space, tiny-huge,

c r'owd ed-cuncz-owrled , harsh lighting-soft lighting,

single purpose-mu1tip1Q purpose, unimaginative­

ima"ginative •

As is soen, this factor is related to tho organization,

balance, coordination, planning of the interior but

does not have much to do l'1i th 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 plannine.

This :factor also carries a pleasantness or appeal

nature, for it has some adjective pairs loaded together

'\'Ii th the first factor (i. o , , wol.L organized, woLl,

scalpd, '\'Iell balanced, well planned).
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FACTOR III - Space £roedom

The third factor obtained hiGh loadinGs ill tho

following adjective pairs:

cramped-roomy .67

tiny-huge .66

small-largo .65

restrictoed spaco-£reo sp. .61

cluttered-uncluttered .55

c r-owd ed-cunor-oweded .55

closed-open .54
narrow-wide .52

restricted-unrestricted .50

full-emty .46

The adjective pairs that had low loadings were:

uncoordinated-coordinated, poorly scaled-well scaled,

harsh lighting-soft lighting, poorly bn.Lanc ed-cweLl,

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' f'actors.

This third f'actor seems to encompass on the ono hand

the f'eeling of "roominess" as wol.L as the physical

size or "largeness" of the interior; on the other
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hand, the cz-owdd.ng and cLut teredness of' the apaco s ,

In other words , it is made up of mainly t.wo a spec t s :

a) size (roomy, larGe) and b) clutteredness.

it can be considered a "space freedom" f'actor.

Not spacious interiors

Thus

The varimax rotated solution for "not spacious" rooms

•also Gave way to six initial factors. Due to tho

'difficulty of' interpretation of those factors, fewer

number of :factors were .rotated. Tables 15, 16, 17,

18, and 19, in Appendix III, give the results of'

the 6, 5, 4, 3, and 2-:factor solutions, respectively.

Among these the solutions ''lith 5 and 4 f'a c tors seemed

the most meaningful. (Table 20 in Appendix III gives

the eigenvalues, percentaGes of variance and cumulative

percentages :for these :factor solutions).

At this point it may be wor-bhwhd l,o to explain both of

these solutions and the reasons why the 5-f£1ctor

solution was finally selected. The 4-factor solution

•

had a heavily loaded :first :factor ''lith 16 items.

On the other hand, in the 5-£actor solution this

factor was split up into "orgnnization-plnnning" and

"appeal" :factors. '1'11is soemed Ld.ko a more discrintln-

a tive solution £01" tho f'o.l Lowd.ng reasons: 1) When the

relinbi1itics 0.1' both tho 4- and 5-£actor solutions
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wor-e calculated and alpha coe.f.ficionts wor-e f'ound ,

the f'irst factor of' the 4-:factor solution had the

f'ollo'\'ling final adjective pairs: uncomfortablo­

com£ortable, unlivable-livable, disturbine-rest.ful,

and repelling-inviting; thus casting out tho

adjective pairs related to organization and

planning. In the 5-factor solution, on the other

hand, the retained adjective pairs by tho alpha

c oe f'f'Lcd en t method we r-o poorly planned-well planned,

poorly balanced-well balanced, poorly organized-well

organized, uncoordinated-coordinated in tho f'irst

:factor; and uncomfortable-comf'ortable, disturbine­

restf'uI, unlivable-livable in tho :fourth :factor.

Thus both o:f the two important sots of' items were

utilized.

(2) Relatively speaking, the items concerning

organization and planning were moro discriminative than

the items concerning the appeal in not-spacious rooms.

When Table III.4.2. ahowd.ng tho mean valu.es of'

adjective pairs f'or spacious and not spacious rooms

is examined, it can be seon that the pairs like

poorly p Larmcd-iweLj, planned, poorly buLanooct-wcl.L

balanced, poorly organized-well organized,

uncoordinated-coordinated received relatively lower

valuos as compared to tho pairs like uncom.fortnble­

comf'ortable, disturblng-resti'ul, unlivnble-liva1Jl0



TABLE III.4.2 THE MEAN RATINGS OF 31 ADJECTIVE PAIRS FOR 5 SPACIOUS AND

5 NOT-SPACIOUS ROOMS BY 87 SUBJECTS.

H E A N
Item Adjective pair Spacious Not Spacious Di:f:ferenceNo

1 cozy-monumental 4.71 3.19 1.52

2 cramped-roomy 6.14 2.52 3.62

3 dark-light 5.85 4.44 1.39

4 poorly scaled-well scaled 4.94 3.55 1.39

5 non-:functionRl-:functional 5.73 4.98 0.75

6 :full-empty 5.39 2.11 3.28

7 repelling-inviting 4.86 3.91 0.95

8 disorganized-organized 5.68 3.47 2.21

9 poorly balanced-well balanced 4.93 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

14 poorly planned-well planned 5.25 3.10 2.15
t-'
w
0



TABLE III.4.2 (continued)

M E A N
Item Adjective pair Spacious Not ,Spacious Di:fferenceNo

15 single purpose-multiple purpose 4.6.3 .3.75 0.88

16 harsh lighting-soft lighting 4.45 4.12 0 • .3.3

17 unimaginative-imaginative 5.12 2.99 2.1.3

18 restricted space-free space 5.85 2.37 3.48

19 closed-open 5.83 2.94 2.89

20 poor lighting-good liehting 5.62 3.89 1.73

21 poorly organized-well organized 5.38 .3.19 2.19

22 disturbing-restful 4.46 3·71 0.75

23 inadequate size-adequate size 6.07 .3.06 3.01

24 poor acoustics-good acoustics 4.06 3.87 0.19

25 uncomfortable-comfortable 4.39 3.77 0.62
•

26 uncoordinated-coordinated 5.18 3.45 1.7.3

.....
VJ
I-'



TABLE III.4.2 (continued)

Item
No

27

28

29

30

31.

Adjective pair

unlivable-livable

narro1V-wide

cro1Vded-uncrowded

small-large

unimpressive-impressive

}1 E A N

Spacious Not. Spacious Di:f:ference

4.40 4.00 0.40

5.21 3.16 2.05

5.90 2.62 3.28

5.91 2.77 3.14

5.49 2.76 2.73

..

~

w
N

._----------~.-. -~_.•.~-_.- --_.~ .__ ._~ " ..
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:for not-spacious rooms. Noroovor, tho di.f.foroncos

b otwo cn the mean ratings of spacious and not-spacious

rooms are creater for items related to "planning" in

comparison those related to Ilappeal"; in other wo.rd.s ,

items reprosenting planning, balance, oreanization

and coordination Were Jnore discriminative of spacious

and not-spacious rooms; hence they shoul~not be

eliminated.

The othor three f'actors of' both 4- and 5-f'actor sol­

utions we r e very similar in character, ono f'acter-being

about the physical sizo of tho spaco, the other

concerning the clutteredness of the .room and tho

last one dealing ,.,ith the lighting characteristics.

This last factor consisted of bwo items in 4;'factor

solution (dark-light, poor lighting-good lightinld

and three in .5-f'b.ctor solution (t,vo previous pairs

and closed-open). This last factor accounted for

only 7.9% of the total variance (12.0% of the common

variance) in .5-factor solution and 7.• 5% of the

total variance (1).7% of' tho conunon var-Lanco ] in

4-factor solution; honce wa s considered insienif'icunt

and was not t aken into considern tion in intcrprota tion

of factors and in scale construction.
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Table III. 4.3 ahows the f'uctor LondLngs of' thoso

adjective pairs that had loadinGs of .30 or Greator

on each f'actor of' the 5-factor solution. '£11050

f'ive f'actors accounted f'or 58.4% of tho total

variance. Fac tor I accounted f'or 3a', S,% of' the

common variance, Fac tor II f'or ~o. 7·%, Factor III

f'o r' 1& .is, Factor IV for 1~7 .-a% and Factor V for 1~L9%

of' the common variance. As bef'ore, a variable

'vas' ascribed to a f'actor if' it had the hiGhost

load~ng in this factor. Tho loading which is writ ton

in f'ront of' oach variable indicatos to what ox·tent

the variable cor-r-oLa tes ''Ii th the entire f'actor.

FACTOR I - P1anning

Factor I obtained high loadings on the f'ollo'vinG' variables:

poorly planned-well planned

poor1y organized-well organized

uncoordinated-coordinated

poorly balanced-well balanced

disorganized-organized

poorly scaled-we11 scaled

unimpressive-impressive

poor acoustics-good acoustics

.~ nonf'unctiona1-f'unctional

unimaginative-imaainativo

.74

.72

.71

.70

.69

.59

•.54

•Ll9

.lJ8

.47



TABLE III.4.3

V~~ ROTATED FACTOR LOADINGS - NOT-SPACIOUS ROOMS

Distribution of variables on different factors.

rotation show loadings ).30 have been ·included.

All loadings which after

Item
No.

14
21

26

9

8

4

31

24

5

17

Adjective pair

Poorly planned-well planned

Poorly organized-well organized

Uncoordinated-coordinated

Poorly balanced-well balanced

Disorganized-organized

Poorly scaled-well scaled

Unimpressive-impressive

Poor acoustics-good acoustics

Non-functional-functional

Unimaginative-imaginative

:(

.74

.72

.71

.70

.69

.59

•.54

.49

.48

.47

II

.32

•

III

.38

.41

IV V

.37
~

UJ
'-.J'



TABLE III.4.3 (continued)

Item Adjective pair I II III IV V
No

30 Sma11-large .81

10 Tiny-huge .78

28 Narrml1'-ll1'ide .77

15 Sing1e purpose-multipJ.e purpose .53

J.3 Static space-dynamic space .48

J.8 Restricted space-free space .46 .33

J.2 Restricted-unrestricted .30 .1~O

6 Full-empty .81

29 Crowded-uncrowded .73

J.1 Cluttered-uncluttered • 37
. 71, . .

•

22 Cramped:-roomy .46 .5J.

23 Inadequate size-adequate size .40 .32 .49

....
Vol
C'



~

l.u
-J
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This :rae tor aliows a p Lunn.l.ng and or-gn.nd.za tion dimension,

It, more or loss, corresponds to the spacIousness

Factor II and '\vill also be called the "pLnrtndng"

:factor.

FACTOR II - Physical size.

,
Factor 'II obtained high Loadd.ngs in the f'ollmving

adjective pairs:

Small-large .81

tiny-huge .78

narrow-wide .77

single purpose-multiple purpose. 53

static space-dynamic space .48

restricted spacc-f'ree space .46

restricted-unrestricted .40

The highly loaded :first three items are quite distinct

from the rest of the variables. It is thoso throe

adjective pad.r-s that label this :factor: "physical size".

As a less important aspect it also deals wIth the

subjective restriction and dynami.sm of' space.



-.73

.6.5

.64
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FACTOR III - C1utteredness

Factor III obtained the fo11mV'inG' hiah LondLngs t

Full-empty .81

crowded-uncrowded .73

cluttered-uncluttered .71

cramped-roomy .51-

inadequate size-adequate size .49

This :factor seems to imply both a jud~ement of' :full­

ness-emptiness ' ....i th regards to people and items in

a room, as well as a perceived adequacy of size of

spaces. The relatively less loaded last tlV'O items

o:f this factor have some loadings also in Factor I

and }I"'\actor II. Decause o.f the apparent importance

of the items relating to crowding and clutterinG',

this factor will be called as the "cluttcrednoss"

f'actor.

FACTOR IV - Appeal'

Factor IV obtained high Loacld.ngs in the fo1lmving

adjective pairs:

Cozy-monumental

uncom.fortable-comfortable

unlivable-livable
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harsh lighting-sof't liGhting' .60

repollin~-inviting .58

disturbing-rest:ful .57

Like the f'irst f'actor of' spaciousness, this :factor

seems to indicate the feeling of ltcoziness",

"comfort", "livableness" of and interior.' It

carries a pleasantness dimension; how attractive,

charming, or appealing the room seems to 'the

individual. This f'actor will also be named as the

"appeal" :factor - the emotional appeal o:f tho

interior. The items concerning com£ort,

livableness, invitingness and restfulness have

some loadings in planning :factor, while that of' the

restfulness l}.as a loading also in clutteredness

:factor.
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DISCUSSION

Althouah the selected f'ive spacious anti f'ive not

spacious interiors were grouped on n linear

dimension ('vory spacious-not spacious at all'

continium), it is interesting to note that the

ra tinS's of' bhe same interiors by the 87 subjects

gavo way to related, but not quite the same

-f'actor structures.

It seems that a spacious room is not a cramped one

and a cramped interior can not score hlah on tho

spaciousness scale. But a room whd.ch is evaluated

low on spaciousness (i.e., not spacious) is not

necessarily a cramped one; or a room that is evaluated

low on crampodness (i.e., not cramped) is not

necessarily a spacious room either. In other words,

there is an undetermined area bo two on very spaci.ous

and very' cramped (originally called as 'not spacious

at all') situations; or one of' the ends of' somo\vhat

related c onbd.nd.ums of' spaciousness and crampedness

arc unclear.

l"'or a room to be spacious, .first o:f all , it must be

appealinG, -then \{ell planned and :finally must have

space :freedom. On the othor hand planninG' seems

to be the most important :fac'(;or :for crampcdness;
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for a room to be cramped, it must be poorly planned,

it must f'ai1 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' peoplo or the number of' the items in

the space must seem excessive (c1utteredness factor);

and finally it must look unappealing. In, other

words , spaciousness is a desirable quali ty, a que.Ld tiy

one may not expect f'rom an 'ordinary' or an 'averaee'

space. For an architect, tho fai1uro of not providing

a spacious interior may not bo a serious or a very

apparant one; but if his room is considered as being

cramped, however, it means that the interior fails

to meet its function - the renson why it was designed
....

:for - and this failure may lead to moro seriolls and

immediate consequences.

In the light of the above discussion, it may not be

wr-ong to speculato that every interior must scoro low

on crampedness sca10 (not cramped) at least, tho

:failure of this condition means tho fai1uro of

proper functioning of the spaco. On the othor hand,

high values on the spaciousness sca10 means that the

particUlar interior not only moots its functional

and physica]Jrequirements, but also gives somo emotional

sntisf'action or comfort to the occupants.
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III.5. STAGE 5: SELECTION OF THE FINAL ADJECTIVE

PAIRS FOR SPACIOUSNESS AND CRAHPEDNESS SCAL1~S

At this :final staG'e of' scale construction the task

was the selection of' the items or adjective pairs

that wo r-o most discriminative and representative of'

each of' the spaciousness and crampedness f'pctors.

These items wouLd then consti tute the spaciousness­

.crampedness scalos. One concern in constructine the

scales wa s to have the maximum reliability u s Lng tho

minimum number of' items. This was accomplished by

usinG' tIle alpha reliability coef'ficient (Cronbach,

1951). Def'ore G'oing into the details of' the

selection procedure f'or each factor, it may be

worth''lhile to explain brief'ly why alpha reliabili ty

coef'f'icient wa s used f'or this purpose.

III.5.1 Alpha as a coef'ficient of' reliability:

Cronbach (1951) used tho label "alpha" to ref'er to

a particular type ·of' coef'f'icient which measuros

the reliability of' a test, or item battery, in the

special sense of' its internal consistency. :r-lc](elUlell

(1970) has S11O\'i11 how the f'ollowine special version of

the :formula for alpha can be adapted for test cons­

struction purposes a Long' ''iith :factor or cluster

analysis.
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-
Alpha =

nri,j

1 + (11-1) r i j

wher-e 11 = the number of' separate i tents in tho test

-r i j = the average o:f all the intep-itom correlations

and alpha is the reliabl1ity of' tho total score

obtained by summing the scores on the separate

items (:from HcKenne11, 1970, p.299).

As 1s indicated by tho given :formula, the reliability

of' a test depends on its internal consistency or

homogeneity ('ri j ) and its length (n).

The decision to usc the alpha approach rather than

the other LnbcrrraL consistency approaches wa s taken

in vf.ow of' tho f'ollO''lillg considerations:

"Guttman scalinG', the Likert technique and

f'actor and cluster analysis are all internal

consistency approaches to the problem o:f

scale construction. The researcher who uses

any of' these tecluliques ,....i11 be protected

against using o s t onsd.b.Lo measures that arc

actually o:f zero or near zero reliability.

Factor and cluster analysis in addition provide

in£ormatioll on the number of' separate dimensions

in the item pool" (HcKclmoll, 1970, p. 241).
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The reason f'or clroos Lng to :follow' tho alpha approach

was that this particular approach, especially 'when

combined ''''i th f'actor or cluster analysis, "does all

these things and in addition provides a simultaneous

criterion on reliability in relation to test 1ene-th,

as ''''011 as providinG' a critorion f'or i tom selection"

NcKenno11 (1970) elaborates on this topic by pointine

out that:

(a) Although the item selection procedures on

the alpha approach and the Likert tecluliquo

are related, the latter docs not yield simult­

aneous inf'ormation on reliability; moreover, the

Likert technique does not enable one to detect

wheri more than one dimension is represented in

the item set, and hence it provides 110 sai'eG'uarus

against the inadvertent scaling togethor of'

clusters of' i terns whd.ch are actually mu1ti­

dimensional.

(b) Uhen compared to Guttman or tho cumulative

scaling technique, the value of' r i j is closely

re1nted to the coef'f'icient of' reproducibility

used in the Guttman t.ochnLquo , "A per£ect

Guttman scale would also be n peri'ectly reliable

scale in terms of' alpha. Perf'ect or even ncar
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perf'ect scales hardly ever occur in practico.

Both item unreliability and the presence oi'

more than one dimension cnn lead to low

r-opr-oducLbLf.Lby , but the Guttman technique

doos not a Ll cw these quite dif'f'erent sources

of' 'orror l to bo distinGuished. It is a

techniquo theref'orc f'or testing a hypothesis

of' undimensionality rather than for oxploring

the number of' dimensions present. Like

tho Lil~ert procedure Guttman s cuLd.ng f'ocusos

on wha t is most general in the item set at the

risk of missing important secondary dimensions.

But Guttman scaling, even wheri applied to the

items in a single cluster, doos not af'f'ord n

critorion f'or assessing h ow f'ar a lengthening

of' the scale by adding items will improve its

efficiency as n measuring instrument. Nor docs

it provide clear-cut eriterial of' the solection

of'items" (p.241)."

(c) Since the present alpha appronch is based

on the values of' tho Lntor--L tern correlations or

-r ij' it can easily be combined '\Vi th f'actor a.nd

cluster analysis techniques. HcKenne11 states

that when so combined "thero is a ready safeGuard

acainst false inf'erenees of' unidlmensionality,

an~ an additional gain in tho inf'ormation obtained
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about reliability in relation to test lelletll"

(p. 241).

Thus, it wa s decided that the alpha approach combined

'1ith f'actor analysis was superior to oi ther the

Likert or the Guttman t ochnd.que s and to factor or

cluster analysis used alone, since it enabled us

not only to explore the dimensionality of the spacious­

ness-c~ampedness domain, but also to decide on the

number of items required in order to measure each

main dimension or f'ao tor at an appropriate level of'

reliability.

III.5.2 Selection of' items f'or spaciousness and

crampedness scales

Followine the selection procedure suggested by

'}lcKennell (1970), the f'inal adjective pairs to

represent each of' the spaciousness and crampedness

factors wor-e determined. The details o:f tho

selection procedure '''ill be explained s eparu tely for

each f'a c b or-,

Spaciousness - Factor I (appeal)

As is shOlm in 'fable III.4.l, there wer-o 10 adjectivo

pairs in the :first factor of the varimax rotated



:factor solution :for spacious interiors. The inter-

correlntions b o two on theso 10 items wor'o found from

tho correlation matrix (seo Appendix III, Table 7)

and \vri tton in a smaller matrix form (see Table 21

in Appendix III).' First the intial correlation

of each item \"'i th the other 9 items (rij *) wor-e

calculated. The hiehest r
i j

* score beine on

one end, the Lowo s t on tho other, all 10 values

wez-o rank ordered and tabula ted (see Table 22 in

App endix III).

In the next step, the average intercorrelation of

the "n" items (or - s) found (i.e., thor
i j wer-e

correlation b e tweon item I and 2· then the average,
correIation betwoen items 1, 2 and J; then bo tweon

1, 2, 3, and 4; and so on) and tabulated. In tho

:final step, NcKennollts alpha coef'ficient formula

wa s utUized and all alpha coefficients wor-e co.lculatoc1.

As can be seen in Table 22 in Appondix III, the alpha

values increased with the first three items. Thon

there wa s a sudden drop ''''i th the four tIl (unimaeino.tivc­

imaginative) and th,e f'if'th (unimpressive-impressive)

items" caus Lng a f'luctua tion. in the dis tribution cur-vo ,

The alpha coof'i'icients for items 6 and 7 received
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higher values but decreased "'lith item 8 again.

In this situation thore were two n1ternutives:

(1) The f'irst three adjective pairs ''lith an alpha

coefficient of .890 could be used to represent tile

:first f'actor o:f the spaciousness scale; or (2) the

t"'10 adjective pairs (imaginative-unimaginutive and

unimpressive-impressive) could be omitted and tho

alpha coef'f'icients :for the remaining 8 items could

be·recalcu1ated. Though the alphare1iability

coef':ficient :for these three adjective pairs wa s 11i(;h,

the :first :factor of' the spaciousness scale accounted

f'or 46% of' the common variance. Thus it wa s a

very important :factor and three items might be too

:few to· represent it. For this reason the alpha

coef'f'icients of' the adjective pairs in this f'actor

wer-e recalculated f'ollm'ling the second n1 ternativo

stated above. Tablo III.5.1 ahows the results of'

such a procedure.
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TABLE 111.5.1 UgLIADILITY A1"TEH DISCAHDING SUCCESSIVE ITENS,

SPACIOUSNESS l~ACTOH I, lillEN ITEH NO.3l (UNINP-

RESSlVE-INPRESSIVE) AND J.7 (UNDlAGINATIVE-

I~lAGINATIVE) ARE OHI'ITED

• tto
M s::
;:j 'n Q)Q) PI ~

0
~

,...j

lil Q) ,0
PI ,...j on lil
lJl tto ,...j ~

~ M
• 'M ,q 0
~ lJl lJl tto b.O 4-i
lil I M Q) s:: s:: a
~ Q) lil ,...j 'n on 0
lJl lJl ,...j .t:: ,0 ,0 ,...j 0

. I 0 lil I
~

M .-t §Q)

~
+J b.O ~ Q)

0 Q s:: OM ~ p.. I
<'is ;:j Q) 'n ,...j lJl Q) Q)

Pot PI .9 ~ § on M ,...j

lJl
~

'0 I ,0
Q) s:: I I b.O lil

0 ,...j 0 on Q) M s:: ~

'n PI a M ,...j
~

On Ha 'n I ,0 ~ 0
<'is ~ >- ~ lil ~ on 4-i

~
,...j N 4-i > lJl > a
;:j 0 0 'M Q) Q 0

'0 a 0 0) ,...j M 'M 0

Item

No. 13 1.5 1 16 27 22 7 2.5

n 8 7 6 .5 4 3 2 1
..

r. °* .3006 ·319.5 .3841 .42.56 .4791 .5330 .5496 .5496
1J

roo .4434 .4910 • .5591 .608.5 .• 6711 .7312 .73091J

Alpha .8643 .8710 08838 .8860 .8909 .8908 .7445

n = number o£ items romaining in the scale a£ter item

on the left disearded.

r i j *= initial correlation of' each itom ,,,ith the other

seven items.

r .. =
:LJ

Alpha =rcliabi1ity valuo for the n items.
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As is seen in Tablo III.5.l., thore was an increase

in the alpha coof:ficiont values ''''i th the increase o.f' 'the

items up to the cut-off point - livable-unlivable -

followed by a decrease. The first four items,

namely uncomfortable-comfortable, repellinG-invitinG,

disturbing":restfu1 and unlivable-livable, then con­

stit}.1tcd the first factor of the spaciousness scalc

with a reliability coefficient of .891.

Spaciousness - Factor II (planning)

Again there wero 10 adjective pairs in this factor,

two 01' ''''hich we r-e similar in meanLng - poorly

organized-well organized and disorganized-organized.

Table 23 in Appendix III, gives the .90rre1ation

matrix for these 10 items by following the procedure

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 24 in Appendix III, the alpha

values increased until the sixth item, then decreased.

Dut among- the :first six i terns there were the tiwo

similar items related to organization. The comparison

of r ij* and r ij values of these t wo pairs indicated

tho. t "poorly oraanized-'vc1l oraanized" had highor

scores :for both; hence was a bettor item to bo used



in spaciousness scale. Theref'ore, the

152

"disorganized-organized" adjective pair 'vas

eliminated and the remaining 9 items were treated

as bef'ore. Table III.5.2 tabulates the f'indings

of' this procedure.

As can be seen in Table III.5.2., the natural cut-off

point was a:fter "uncoordinated-coordinated". lIenee

·the f'ive items of' this :factor were poorly oraanized-

well organized, poorly balanced-well balanced,

poorly p Lanned-we'lL planned, poorly acuLed-ewo Ll, scaled,

uncoordinated-coordinated and had a reliability of'

.864.

Spaciousness - Factor III (space f'reedorn)

This third f'actor also consisted of 10 adjective

pairs initially. Tables 25 and 26, in Appendix

III, ahow the correlation co e I'f'LcLon t rnatrix and the

computed alpha coef'f'icients f'or these 10 items,

re,?pectively. As is seen in Table 26, the alpha

values increased until the seventh item. Of these

7 items, since "restricted-unrestricted" and

"restricted space-:rree spaco" were similar in meaninG',

the latter one 'vi th the hiGher r ij '" and r ij values

was retained. TIle alpha values :for the remaining

9 items were recalculated; sec Table III.5.3. :ror
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TABLE III.5.2 RELIABILITY AFTER DISCARDING SUCCESSIVE ITEMS

SPACIOUSNESS FACTOR II

N°8WHEN ORGANIZED-DISORGANIZED OMITTED

"d
.p . "d C)

d> fo .p 'C Q) N
N ~ d 't:l o 0 or-!
-ri or-! 0 s::: Q) s::: ~ s::
Ul r-I or-! or-! r-I s::: CiS d. .p 'C d d r-I e::J

~ tT H 0 H 0 r-I d H
H Q) 0

~
0 Ul t:lt ~ 0

d 't:l 0 0 • . . .
~ < t:lt 0 ::c ::c ::c ::c

ITE1-I
No 3 23 20 5 26 4 14 9 21

n 9 8 7 6 5 4 3 2

r* .1330 .2710 .2830 .2930 .3420 .4150 .4150 .4410 .4430ij

r .3423 .4021 .4400 .5060 .5600 .6030 .6100 .5600
ij

Alpha .8240 .8432 .8462 .8601 .8642 .8586 .8243 .7179

~

VI
\",>.I
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III.~.3, tho alphas increased until the pair o£

"nar-r'ow-wd.d e " - the cut-of'.f point - then dropped.

Thus, this spaciousness - Factor III consisted of'

8 adjectivo pairs, namely, cramped-roomy, small-

large, restricted space-f'ree space, tiny-hugo,

c r'owdcdwuncr-m....d ed , closed-open, cluttered-uncluttered,
..

narrow-wide and had a reliability of' .788.

Crampedness - Factor I (planning)

Table III.4. 3. shows tho f'actor 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 f'orm in

Table 27 in Appendix III. The computed alpha values

for these initial 10 items are given in Table 28 in

Appendix III. As can bo seen in Table 28, the alpha

o.oo.f'£iciont .va.Lues increased f'or the f'irst 5 items.

Among these 5 adjective pairs there were both of' tho

pairs related to organization - poorly organized-

'''011 organized and disorganized-orGunized; since the

f'ormer pair had higher r ij* and r ij values when

compared to the La tter, it wa s retained.
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FACTOR III

(WHEN RESTRICTED-UNRESTRICTED NO.12 OHITrED)
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The recalculation o£ alpha values £01' tho retnined

9 items can be seen in Table III.S.4· 'rho cut-orr

point £01' this £actor lias at the pair of'

"uncoordinated-coordina ted" \ii th an alpha value of'

.860. This £actor consisted of' rour pairs of'

adjectives, namely poorly p Larmcd-swoLl, p Lrmnod ,

poorly balanced-well balanced, poorly orGanized-

well organized, and uncoordinated-coordinated.

Crampedness - Factor II (physical size)

The intercorrelations be-t1veen the 7 initial items of

this factor can be seen in Table 29 in Appendix III,

and the computed reliability coe££icients in Table

As is indicated in Table III.5.S., the

reliability coe££icients started to decrease a£ter

the first three items of' the cluster. These throe

adjective pairs l{ere tiny-huge, small-Iarec and

narroW-liide, with an alpha value of' .834.

Crampedness - Factor III (clutteredness)

The intercorrelation matrix and tho calculated alpha

coef£icients for the S adjective pairs of this factor

can be seen in Table 30 in Appendix III, and in
. . .

Table III.S.G., respectively. As is strewn in

Table III. 5. G., the alpha values ahowed a continuous

increase and consequently a l.L .5 pairs wor-o retained.
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FACTOR I

(DISORGANIZED-ORGANIZED NO.8 OMITTED)
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TABLE III. 5. 5 RELIABILITY AFTER DISCARDING SUCCESSIVE ITE!'IS CRAl-IPEDNESS

FACTOR II
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TABLE III.5.6 RELIABILITY AFTER DISCARDING SUCCESSIVE ITENS CRAMPEDNESS

,FACTOR III
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These we r-e e c r-owdedvunc r-owdod , cluttercd-uncluttered,

cramped-roomy, inadequate size-adequate size, :full­

empty, ,,,ith a reliability cooI'I'LcLcnt or .834.

Crampedness - Factor IV (appeal)

Table 31 in Appendix III, shows the correlation matrix

f'or th'e 6 initinl items of' this f'actor; their reliab­

ilities are given in Table 111.5.7. As can be seen

'in Table III. 5. 7., the alpha c o e f'J'Lc Lon t values

decreased after the highly correlated first three

items of' uncomfortable-comfortable, disturbing­

rest:ful and unlivable-livable. lIence, this :factor

o:f the crampedness scale 'viII be represented by these

three adjective pairs with a reliability coef':ficient

of' .857.

In concluding this section on scale construction,

let us recapitulate that the number of items in the

three :factors of' the "spaciousness II scale wor-o 17, :r-'

and in the f'our :factors of' the "crampcdness" scale

were 15. Of' these 13 adjective pairs wore common

to both of' the scales; 4 wer-e included only in

spaciousness scale (poorly scaled-well scaled,

restricted space-free space, repelline-inviting,

closed-open) and 2 wer-e only in crampedness



TABLE III.5.7 RELIABILITY AFrER DISCARDING SUCCESSIVE ITEHS CRAMPEDNESS
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(inadequate size- adequate size, full-empty).

Thus a1toeether J.9 adjective pairs could represent

the spaciousness-crampedness scale, or SCS for

short. The selected items and their relinbilities

for the spaciousness and crampedness scales arc eiven

in Appendix III, Table 32 and 33, respectively;

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

group o£ 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 SPACIOUSNESS I\ND

CRAMPEDNESS SCALES

IV.l. COMPARISON OF A FULL SIZE ROOM WITH ITS 1/10 SCALE MODEL

AND COLOURED SUDE

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 "Tho

effect of window sizo, room proportion and window position on spacious­

ness evalua tion of rooms" (Part II, Section 3.1.); specifically, when the

subjects were asked to compare the 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 a s 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 a 1. '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

Itne,

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 wore used 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 stimuli used in this .expertrnent were basically the same as those of

the experiment reported in II. 3.1.: a) a square confcrencrr room, b) 1/10

scale model, and c) coloured slide of the conference room. (See Experi­

ment II. 3.1. for detailed information about the actual room and the model,

the .furnlture layout, view and na tural 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 fUm,

using a Nikormat camera with a 24mm wide angle lens, from the observa­

tion desk.

Procedure

There were three conditions in the experiment: i) the actual room, 11) the

model, and iii) the slide. In the first two cases the experiment was

administered Indtvtdue lly, in the third case in a group session in a class­

room. After a short introduction, each subj ect wa s 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 J\).
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After the subject finished reading tho given form, an effort 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 tho room from the observation

desk near the door; in the model condition they evaluated the model

which was located near tho window by looking through the aperture;

and in the slide condition the subjects evaluated the slide of the room

taken from the observa tion desk, proj ected on a 2 x 2m white screen.

Hence in all conditions the interiors were viewed from approximately

the same positions. Each of the nrst two experimental sessions lasted

about 10 minutes, the third one (slide) was part of a longer slide session;

the slide of conference room wa s proj octed a s the first slide of a group

of 10, a nd took about 4 minutes. After the experiment, the experi­

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

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

RESULTS'

Subjects' evaluations on the 19 adjective pairs were converted into two

sets of numerical scores of I to 7 (l 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 a nd 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 vra e 4.75,
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5.36,5.25, and finally those of the slide wore 2.67,3.12,4.67,

respectively. The differences between tho three experimental condi­

tions were analyzed by a two-way analysis of variance for factorial

designs with repeated measures on one 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

B.etween Subj ects

A (type of stimuli) 128.8937 2 64.4468 38.4535 p <.001

S within groups 105.5860 63 1. 6759

Within Subj ects

B (spaci<£usPces~ 31.1177 2 15.5588 25.3425 p< .001ac ors

AB 24 ..5450 4 6.1362 9.9948 p<•001

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< • 001). The overall mean value for the main effect

of type of stimuli were 5.25, 5.12 and 3.48 for the rea 1 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 vcIy significantly from both the real room (t=2. 63, df=42, p<. 02)

and the model conditions (t=2. 35, df=42, p <•as). Tho difference

between the actual room and the model conditions was not significant.
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The mean values for the main effect of spaciousness factors I, II 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 tho model werri

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<.·OI for the real room and t=2.13, df=42, p<.OS 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 factorial designs with repeated measures on one factor,

the results of which have been summarized in Tablo 4.2.

As can bo 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 a nd the slide. Separa te t-tests applied to the differences indica ted

the slide condition to vary significa ntly from both the real room (t!::S. 30,

df=42, p<. DOl) a nd the model conditions (t=4.16, df=42, p <.001). The

difference between the actual room and the model conditions was not

significa nt ,
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TABLE 4.2. SUt\1MARY TABLE FOR ANl\I.YSIS OF VARIANCE FOR

CRAMPEDNESS EVALUATION OF THE ACTUAL ROOM, ITS

1/10 SCALE MODEL, AND ITS COLOURED SLIDE

Source S8 DF MS F P

Between Subj ects

A (type of stimuli) 61.1533 2 30.5766 15.7394 p< .001

S within groups 122.3886 63 1.9426

Within Subj ects

B (cran1pednes~
10.9899 p <.001factors 24.7101 3 8.2367

AB 78.5189 6 13.0864 17 .4607 p< .001

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 IV 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 .

clutteredne ss 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

evaluated high on appeal and planning factors. Separate t-test analyses

in fact indicated that the slide of the room to be significantly different

from 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=2.01,

df=42, P<' .1), 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 significantly in terms of spuciousness and crernpedncs s ,

The results of the spaciousness evaluation showed that there were no

differences between a real room and its 1/10 scalo model; however, the

slide of the room wa s perceived a shaving significa ntly 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 a s the general crampedness evalua tions 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-pIa nned a s compared to the first two types of stimuli. The physical

size and clutteredness factors did not show any significant change in

a ny of the three conditions 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 a I • IS (1972) early finding s , The results a Iso 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 a s far a s 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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1\1:2. EVALUATION OF REAL ROOMS AS A FUNCTION OF ORGANIZATION

AND SPACIOUSNESS-CRAMPEDNESS FACTORS

One of the factors of both the" spaciousness" and the "crampednes s"

scales was closely related to organization and planning (Factors II and

I, in spaciousness and crampedness scales, re specttvelyl Moreover,

the author's own observations, as well as some of the pilot explorations,

suggested the organization or orderliness to be an important varlable

for spaciousness eva1ua tions of interiors. Therefore, the present study

wa s designed to explore this vertable more systems Ucally by comparing:

(a) organized, (b) disorganized, and (c) very disorganized conditions of

the conference room by using the spaciousness and crampcdness scales

in a two-way factorial design.

METHOD

Sub' ects

Sixty six volunteer students, staff members and technicians from

tl1fferent departments of the University of Strathc1yde were used as

subj ects , The overall mean age wa s 30.81 years (28.68 years, 31. 38
and .2.9.31 'iet1.1"$

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

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

Stimull

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 thntr previous cartesian order; in the disorganized condition, the

chairs were shuffled around the tables, a s they might appear a t the end

of a meeting when people have just got up and left; whereas in the

very disorganized condition the chairs and tables wero more or less
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ha pha zardly arm nged in the room. The three different arm ngements

of tho room ca 11 be seen in Figure 4 .3.

Procedure

The experiment was administered to each subject individually. Each

subj ect first evaluated a model in the room a s his first ta sk - the effect

of which on this experiment was counterba lanced - then judged the

conference room in vone of the three conditions. Upon ensuring that

the sub] ect understood how to use the scales, a s in the previous

experiment, he was asked to evaluate the conference room from the

observe tion desk in one of tho three conditions. Each experiment al

session lasted for about 8 minutes. After the experiment, the experi­

menter gave a brief account of his geneml pro] ect and tha nked the

subj ect for hi s co-opera tion,

RESULTS

As in the previous experiment each of the subjects' evaluations on the'

19 adJ ective pairs were converted into two sets of numerical scores of

I to 7. Then tho mean scorns of the adjective pairs for each factor of

the spaciousness and crampedness scales were calculated. These

mean scores of the 22 sub] ects in each of the three conditions of the

experiment are shown in Figures 4.4 and 4.5, for spaciousness and

crampedness, respectively.

A. Spa ciou s nQ§.§.

The mean scores for the spaciousness factors I, II, III of the organized

room were 5. DO, 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. Tho differences between
were

the three conditions of the expertmont-ena lyaod by a two-way unalysts

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

Table 4.3 summarizes the result s of this e ne lysi s ,
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TABI.E 4.3. SUMMARY TABLE FOR ANALYSIS Of' VARIANCE FOR THE

EVALUATION OF THE CONFERENCE ROOM WITH

ORGANIZATION AND SPACIOUSNESS FACTORS AS TVVO

VARIABLES

Source SS DF MS F P

Between Subj cct s

A (organization) 51. 9651 2 25.9825 10.7533 p c .001

S within groups 152 .2221 63 2.4162

Within Subj ects.
B (spaciRusness)

4.9842 2 2.4921 4.9483 P<. .01actors

AB 4.1344 4 1. 0336 2.0523 p(.l n.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 organiza tion

and spaciousness factors were significant (p< .001 and p c . 01, respec­

tively), whereas their interaction was not. Figure4.4.shows 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 <•OS for organized versus dl sorqa nized; t=2 .19, p <•OS 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 appeo l factor, a relatively

lower one in spaco freedom and the lowest in pla nning.

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 2.2 a,
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

variance 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 Subj ects

A (orca niza tton) 47.8918 2 23.9459 8.8486 p <.001

S within groups 170.4876 63 2.,7061

Within Subj ects

B (cram~edness)
4.6289 6.9332 p <.001actors 13.8868 3

AB 24.6164 6 4.1027 6.1450 p<.OOl

B x S within groups 126.1854 189 .6676

TOTAL 383.0682 263

I
lS

As-seen in Table 4.4, both the main effects and their interactions were

highly significant (p< • DOl). 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



179

as the degree of disorganization of a room increased, it we s perceived

as being more cramped. Separate t -test e na lyao s indicated tho organ­

ized condition to vary significantly from both tho disorganized (t=2. 54,

df=42, p<.02) and the very disorganized conditions (t=='1.17, df==42,

p < •00l). The difference between the disorganized a nd very disorganiz­

ed conditions was not significant.

The mean values for the main effect of the crampednes s factors I, II,

III and IV were: 2.92, 2.63, 2.77, and 2.30, respectively. More

interesting than this main effect ia the organization X crampedness

fact?rs interaction which can be seen in Figure 4.5. An oxarntnatton

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 increa sed a s 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<.OOI, t=4.50, p<.OOI, and t=2.48, p<.02, for Factors I,

III, and IV, respectively, each with 42 df , However, the increase

observed in the appeal factor wa s rela tively less than tha tin 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 di sorganized condition, tha t between Factors I a nd IV reached

significance (t=2.78, df=42, p<.Ol).

To understa nd how each of these three factors varied a s a function of

the three levels of organization, further t-tcst analyses wore carried

out. For the appeal factor, neither tho differences between the mean

values for organized and disorganizes conditions, nor those for
and ver'f d·ll.or!p~i-z.eJ

. disorganized"reached significance. As was reported abovo, only the

the mea n appeal factor for the orga nized 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, pc , 00l). The difference between disorganized and vory.di s ­

organized conditions was not significant for the clutteredness factor.

Thus it seems tha t both the disorga nized a nd very disorga nized

interiors. appear more cluttered than organized ones. Finally, the

mean vdues for the planning factor did not vary in the organized and

di scrqe nfzed conditions, whereas in the very disorganized condition,

it increa sed significantly - hence implying more crampcdness - (t=2. 79,
ve,.,u.s. verl dhorQ(1t'\iz.ed c.o"dltions.). In the very dis.orgo.niz.ed

df=42, p c , 01, for dt sorqaniaedxcondltton, the planning factor received

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 wa s perceived a s being more and more spacious. This main

effect was valid for all the three spactousnoss factors.

As far a s the general crampedness evalua tions were concerned, thoro

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 crampcdness foctors Interactlon

indicated that the difference between the conditions of organization varied

a s a function of the crampedness factors. Hence, when tho specific
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crampcdncss factors were considered, the very dluorqanlzcd condition

was evaluated as being significnntly loss appeuling than tho organ­

ized one, and less well-planned than both the organized and disorgan­

ised conditions. As for the clutteredness factor, the orqanized

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 physrcal 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 organization of tho
. .

furnttureIn a room seems to affect all the spaciousness factors in a

similar way, while there appears to bo differences as far as the

crampedness factors are concerned; of these, that of the physical sizo

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-CRAMPEDNESS FACTORS

As was reported in Part II, Section ILL, the effect of furnituro

'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 models by utilizing the spaciousness and

crampedness scales. The aim of the present experiment wa s twofold:

1) To examine the relationship between furniture density and spacious­

ness more thoroughly in terms of the three spaciousness and four

crampedness 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 three 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 wa s VIO scale model of the conference

room (see Figure 2.10.). In the ~l.empty condition" there wa s no furniture

in the model room: in the "furnished condition" the arrangement was the

same as in the experiment described in IV.!.: 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 W<:lS placed in the Western corners of tho model; choirs

were placed in all three apparont sides, indicating that the room had a

potential of housing about 30 people. Seo Figure 4.6, for tho layout

of the" overfurnishod condition" •

Procedure

Each of the sixty six subjects was given the two-page evaluation form

after being seated on chair 0 in the experimental room. When tho

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 tho model through its

aperture and to rate it in terms of the 19 adj ective pairs in the

evaluation form. Each experimental session lasted for about 8-10

minutes.

RESULTS AND DISCUSSION

As was explained previously (see experiment IV. L) each subject's

ratings on each of the 19 adjective pairs were converted into two sets

of numerical scores of 1 to 7. Then for each subj ect the mean scores

of the adjective pairs for each of the throe spaciousness and four

crampedness factors wore calculated. These two sets of scores for

each subject were then used in the two separate analysis of variance

for factorial designs.

A. Spaciousness

The mean values for each of the throe spaciousness factors in each of

the three experimental 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

furni shed condition the respective mea ns were: 4.75, 5.36, 5.25;



I .

..,

•

Appeal

. 500 - -
til
~
0-~IlJ
;j

...-4
IlJ
>
~

til .400' -til
Q}

~
til
;j
0-0
IlJ
a.

tf.)

300 - -

........ -- ... -- /"--7-"·· ~
/ ", <,

/ "" ............/ ,,", <, Planning

"•
"\

... Space Freedom

FURNISHED

-+_.-----+-----r=
OVER FURNISHEDEMPTY

FIGURE 4. 7. Mean evaluations .as a function of the levels of
furniture density and spaciousness.



107

and finally, for the overfurnished condition they were: 3.98, 4.88,

and 3.60. The differences between Ih3 throe 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

Between 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)
2 4.4406 7.5079 fJ<.OOl. factors 8.8812

AB 19. 2892 4 4.8223 8.1532 p <.001

B x S within groups 74.5238 126 .5914

TOTAL 244.6738 197

is
AS'seen in Table 4.5, both the main effects and their interaction were

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) wa s 4.95: in the furnished condition it increa sed to 5.12:

wherea s in the overfurnished condition it dropped to 4.15; hence

yielding an inverted U-shaped function a s in experiment ILL Separate

t -test analyses indicated that the mean spaciousness evaluation of the

overfurnished condition was significnntly different from that of both the
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empty (t=3.GO, df=42, p<.OOI) and tho furnished conditions (t=3.94,

df=42, p c , 00l). On the other hand, the difference between tho

empty a nd furnished conditions wa s 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 considering the interaction effect which is shown in

Figure 4.7 • As can be seen in Figure 4.7, in the empty condition

the model wa s evaluated rehtively 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 significand: change, whereas that of Factor II showed a tendency

to increase which was very close to being significant (t=2.00, df=42,

p <.1, for the difference between the mean values of Factor II in tho

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 analyses in fact showed that only the decrease

observed in Factor III was significant (t=7.l9, df=42, p c , 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 wa s approaching

signlfica nee (t=l. i36, df=42, p <.1) •
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B. Crampodnoss

The mean scores for the crarnpedne s s factors I, II, III and IV of tho

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, a nd 2.21,

respectively; and those of the overfurnished condition were 2.13,

2.58, 4.08, and 2.98, respectively. The differences between the
C\l'\aIY'led by

three conditions of the experiment were again'unulysis of variance for

factorial designs, the results of which can be seen in Table 4.8 •

.
TABLE 4.8 SUMMARY TABLE FOR ANALYSIS OF Vl\RIANCE 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<OOl

S within groups 128.3467 63 2.0372

Within Subj ects .

B (crampedness)
2.1693 2.9044 p<.2factors 6.5081 3

AB 55.7355 6 9.2892 12.4369 p<.OOl

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 crarnpcdne ss factors (p<. 00l).

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 a nd 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<DOl). 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. Dhows tho 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 (clutterednes s) and IV (appeal)

were. significant. The mean values of both the appeal and the

cluttoredness factors varied significantly from those of the furnished as

well as the empty conditions ( the t and p values for the difference

between the furnished and overfurnished conditions being t=7 .31,

p< .001 and t=2.ll, P(.OS, 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. L). Figure 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 dtffered 1n size and nature from the former.

When the specific spaciousness factors were considered, it wa s found

thet the mean values of none of the factors showed a significant chancn

,,'
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between empty and furnished conditions, although there was a slight

tendency for the furnished room to be evaluated a s being better

planned. The overfurnishing, on the other hand, seemed 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. EVALU,\TIONS OF 1/10 SCALE MODELS l\S l\ rUNCTION OF ROOM

PROPORTION WINDOW SIZE, WINDOW POSITION l\ND SPtlCIOUSNESS­

CRAMPEDNESS FACTORS

The experiment reported in II. 3 .1., titled "Tho effect of window size,

room proportion and window position on spaciousness evaluation of

rooms" made use of adjustable models. In general it wa s 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 wa s the interaction between room proportion and

window size, which indicated that root two models were evaluated as

being more spacious with three-bay windows whereas root three

models were seen a s being more spacious with continuous windows.

The previous experiment studied the effect of the above-mentioned

factors globally by havinq subjects equalize the spaciousness of a

comparison model to that of a standard one. However, since. ..
spaciousness wa s found to be a complex construct compounded of

several factors, a more thorough investigation of the relationship

wa s a ttempted by utilizing the spaciousness - crampedness scale

and by keeping the size of the models constant. For this purpose an

experiment with a completely ra ndomized 2 (room 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, III and IV) was designed.

METHOD

Sub' ccts

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. Tho overall mean age for u11

subjects was 30.92 years, the ra nqe of the mean agos for the eight

conditions being between 26.87 and 33.87 years. There woro 16

subjects in each oondition.

StUnuli

Two models were used a s stimuli: 1) square root two by one, 2) square

root three by one. They were equa l in volume in all eight conditions.

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

manipulated. The furniture layout was the same as that in the experi­

ment reported in II. 3 .t •

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 tho 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 la sted about 10 minutes.

RESULTS

The scoring procedure was the same as in the previous experiment:

each 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 crernpodne s s , Then for each subject the mean

scores of the adjective pairs for each of the three spaciousness and

four crarnpedness factors wore calculated. These two sets of scores

were then used in the two separate ANOVAs for spaciousness and

crampedness.

A. Spaciousness

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

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

4.7 summarizes the results of this analysis.

A~ is seen in Table 4,,7, the only significant main effect wa s that of the

spaciousness factors (p c , 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 meanva luas 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 appeal 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.

Figure 4.10 shows the interaction between window position and spacious­

ness factors. (The mean values for this interaction can be found in

Appendix IV, Table 1.). As ca n be seen in Figure 4.10, when the

windows were on the short side of the room, the spaciousness Pactrrs

I (appeal) and III (space freedom) received similar mean valuosf-t , 7a
and 4.69, for appeal and space freedom fact6rs, respectively), whereas
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TABLE '1.7. SUMtvtARY 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 proporttorj J2501.25 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) <.005factors 106386.00 2 53193.13 6.89

AXF 821.26 2 410.63 .05

BXF 17518.30 2 8759.16 .1.13

C XF 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) received a rela tively lower value (4.59); however I

separate t-test analyses 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 Factoru I and II showed a

slight tendency to decrease (4.55 and 4.50, for the appoa l and

ple nning factors, respectively): wherea s tha t for Factor III received

a sharp Increa seIsvts), A separate t-test comparing the mean

values for Factor III when windows were on short - versus long - sides

indicated this difference to be significant (t=3.36; df=126; pc , 01).

Further t-test analyses revealed that when the wtndowswero 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 <..001 and t=3. 66: df=126;

po(.OOl, respectively). Thus in general this window position X

spaciousness factors interaction indicated that when windows were

located on the short sides of tho 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 a s having much more space freedom without differing

sign1£ica ntly a s far ~ s a ppea 1 a nd pla nning 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 graphicul form. The mean

values can be found 1n Appendix IV, Table 2. As 1s seen in Figure

4.11, the relationship between Factor III (space freedom) and the

position of the window 1s in general in the same direction for both

3-bay and continuous windows: 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 ro0rt:l rather than on short gives an increased feeling of

space freedom, but the mean va lues are much greater for continuous
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window conditions, o s compared to 3-bay ones. (It can be pointed

out that the mean space freedom value for o 3-buY window placed on

the long side (4.96) is about the same as that of o continuous window

placed on short stde (4.89) •J

An exarntne tion of Figure 4.11 indica ted tha t 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

spactousnes s 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 tha t yielded

significa nt results were summarized in AppendixlV, Tables 3, 4, 5.

Table 3 in AppendixlV, indicated that for 3-bay window conditions

Factors II a nd III Interact 'with the position of the window (F(l. 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 glves an enhanced feeling

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

noted that the room havlnq 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

yield significant results for the two window positions in 3-bay window

condition.

Table 4, in Appendix IV, shows that Factors II and III diffaed signific­

antly from each other for continuous window conditions irrespective of

window position tru, 62)=10.84, p <.005). As ca n be seen in Figure

4.11, rooms with continuous windows in geneml were evalua ted as

giving more space freedom but as being relatively less well-planned.
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Table 5, in AppendixlV, indicates that for tooms having continuous

windows the mean values of Factors I and III In qcnera l differed, tho

former having a lower value than the latter (FO, 62)=7 .26, p c , 01):

however, their interaction with window position inclicated that this

relationship was different for the two window positions (FO,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 loca ted on the long side, then

the mea n va lue for Factor III showed a sharp Increa se while tha t of

Factor r, decreased sharply. In other words, although the rooms

having continuous windows on the long sides seemed to give a very

high leve,l of space freedom, they were evaluated a s being quite

unappeaUng.

It ha s 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, stxmore 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 Appendixl'J, Tables

6, 7, 8, and 9. As is indicated in Table 6 in AppendixlV, for the

short wall condition spaciousness Factors I and II irteracted with

window size (F(l, 62) =4.45, p<. as). Figure 4.11 reveals that this

interaction 1s due to the differential mean values of Factor!. Specific­

ally, when windows were placed on short walls, rooms having 3-bay

windows seemes less appeaUng than those having continuous

windows.

Table 7 in Appendix IY, 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(l, 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 paced 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

ple nning factor did not vary significa ntly with window size with respect

to short wall position •

.
Tables 8 and 9 in Appendixl~ show that for the long wall window

position significant main effects wero obtained for Factors II and III

(F(l, 62)=17 .29, p c , 001) and Factors I and III tru, 62)=14.65, p c . DOl).

These main effects indicated that for both 3-bay and continuous windows,

rooms having windows on the long walls were evaluated as yielding a

high feeling of space frefdam 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 (crarnpednessf actors)

factorial designs with repeated measures on tho 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 signif1.ca nee. 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 a s being more cramped than the interiors

with continuous windows. The mean values for the second main
3,49,

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

* A higher numerical value implies an increa sed feo11ng of crampednoss.
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TABLE 4.8. SUMMARY TABLE FOR ANOVA FOR EVALUATIONS OF THE

MODEL INTERIORS AS A PUNCTION 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 <.05

C (Window position) 21230.8B 1 21230.88 1.02

AXB 12970.56 1 12970.56 .62

Axe 1879.61 1 1879.61 .09

B'XC 10449.16 1 10449.16 .50

AXBXC 3195.00 1 319500 .15

Error (between)2498020. 00 120 20816.81

F(cram~edness
(.001actors ) 447634.00 3 149211.33 16.14

AXF 3944.37 3 1314.79 .14

BXF 10765.10 3 3588.37 .39

C XF 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 soems that the clutt oredne s s

factor in general received a lower ve luo than the other factors. Tho

meaning of this main effect of crampedne s s factors becomes more clear

when its interaction with window position is considered.

Figure 4.12 shows this window position X crampednes s 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 on the long sides were 3.60, 3.40, 2.51 and

3.38. In order to clarify the interpreta tion of this complex interuction,

several two-way (Window postttonand a pair of crampedness factors)

ANOVAs were carried out considering only two factors a t a time. Of

these the analyses involving comparisons with Factor III yielded

significant results which have been summarized in Tables 10, 11 and

12, in AppendixT~ for Factors III-IV, I-III, and II-III, respectively.

Table 10 In Appendlx Iv, indicated not only that Factor III in general

was evaluated significantly differently than Factor IV, (F(I,126)=15.75,

p c , 001), but tha t this diffaence varied significa ntly depending on

window position (F(l,12 6)=7 .47, P <.01). An examtne lion of Figure

4.12, reveals that the crampecL--ness score for clutteredness factor wa s

lower than that for appeal factor. Furthermore, when windows were

on short sides the difference between these clutteredness and appeal

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

Table 11 in AppendixlV, indicated a simUar relationship between

Factors I and III in that the crampedness score for Factor III was again

lower than that for Factor I (F(l,126)=34.25, p<.OOI): and that their

difference wa s less when windows were on short ra ther than on long

sides (F(l.12 6)=7 .44, p <.01).
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Table 12 in Appendixl'/, showed that tho moan crampcdncs s scoro of

Factor III again differed from tha t of Factor II (FO, 126)=75.60, p c, 00l);

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 III for the

long side condition when compared to tha t of Factor II. The window

position main effect wa salsa significa nt for these Factors II a nd III

(F(l,126)=7 .43, P <•01); thus indicating that the overall mean

crampedriess 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 crampednosa factor:

The data for each crampednes s foetor 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(l,120)?5.26,

p <.025; see Table 13 in Appondtxlv): whereas window position affect­

ed Factor III (cluttoredness) tru, 120)=12.33, pc , 001; see Table 14 in

AppendixI.Y.). 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 wa s significunt (F(l,120)=4. as, p <.05;

see Table 15 in Appendix Iy) • Specifically, a continuous window

positioned on the short side is more appeul1ng (menn=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 (menns

= 3.59 and 3.29 for short and long sides respectively). Thus it is

interesting to note that for crampedness evaluation of rooms, tho

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 those variables alone but by

their interaction

DISCUSSION

For the sake of clarity, the results of the cpaciousnes s and cramped­

ness analyses will be discussed separately followed by a genoral

conclusion.

A. Spaciousness

Tho 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

havinq 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 chanqe significnntly.

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. '!hey 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 sinco both

the appce l factor and the space freedon factor received quito 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: tho planning factor

did not vary significantly. Thus, it seems that when pleced 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 loca ted on the long side, interiors having continuous windows

did not appear to vary significantly hom 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 a s being quite high on space freedom factor but low on

appeal and planning factors. Thus, in contrast to the conditions

having windows on the short walls; those having them on the long

sides did not provide an optimum solution for the three spaciousness

factors to enable us to favour one window size over the other.

B. Crampedness

The results of the araluation 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

a s being more cramped than the interiors with continuous ones.
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Window position

The position of tho window soerrid to affect only tho clutterodncns

factor of crampedncss 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 wa s 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 I

what appears as an unsigniflcant tendency in spaciousness evaluations,

emerges as a significant main effect of window size •
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IV. s. EVALUATIONS OF 1/10 SCALE MODeLS AS A rUNCl'ION OP HOOM

PROPORTION, WINDOW SIZE AND SPl\CIOUSNtSS-CRl\MPEDNl:SS

FACTORS

Of the three variables manipulated in the previous experiment (section

IV.4.), namely, room proportion, window size a nd window position,

only that of room proportion appeared unrelated to the ove luations 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 II which indicated a highly significant room proportion

X window size internction. Therofore, 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

Subj ects

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 tho short

wall of root-2 and root-3 models the related data from the previous

experiment, IV.4., was used.) The overall mean ago for all subjects

was 30.64 years, the range of the mean ages for tho 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. All three models were equal in volume, had their windows
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on the same side (short side in root-2 and root-B) , and had similar

furniture layouts. Window size was mantpulatod by using wa ll

panels with three different window widths; 2-bay, 3-bay or continuous.

For more details about tho models see Pert II, experiment 3. L

Procedure

One model at a time was placed in front of the windows of the

conference room illb constant position, in an attempt to control the

effects of view and natural lighting. The experiment wa s administer­

ed to each subject Indtvldually , The procedure was the same as in .

the previous experiments utilizing spaciousness-crampedness scales

o nd models.

RESULTS

As before subjects' evaluations on the 19 adjective pairs were

converted into two different sets of numerical scores of I to 7, for

spaciousness and crampednes s , Then for each subject the mean

scores of the adjective pairs for each of the three spaciousness and

four crampednoss factors were calcula ted. 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 mea sures onthe latter variable. Table 4.9 summarizes
\

tho results of tho analysis.

As can be seen in Table 4.9, tho 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 effects of window size were 4.35,4.61 and 4.94, for 2-bay,

3-bay and continuous windows, respectively. In other words, tho

rooms with continuous windows on the short side (on the average

4!-bay in width) were perceived as the most spacious; and the rooms

with 3-bay windows were perceived a little less spacious: and tho

interiors with the smallest 2-bay windows were seen a s the le a st

spacious. Thus in general the larger the windows the more spacious

the interiors were perceived to be. Separate t-tcst analyses indicated

that the difference between 2-bay and continuous windows {t=3. 29,

df=94, p <.Ol} 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 tho

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 < .1
B (Wind. size) 25.51404 2 12.757 02 5.766 (.005
AB 6.47439 4 1 .61859 .731
S within gr. 298.67881 135 2. 21243

Within subj ects
C (Spa. fact.) 7.11779 2 3.55889 5.020 (.01
AC 7.25554 4 1. 81388 2.558 <. 05
Be 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 mea n 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, whilo the third one (space freedom)

received a higher overall mean. Figure 4.13 shows the interaction of

these spaciousness factors with room proportion in ht stoqram form.

As can be seen in Figure 4.13, the differences between the three

spaciousness factors were much greator 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 a s having a high level of space

freedom, a s 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 ocl/ the former one was

significant (t=2. 20, df=94 , p <•as) • 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

ceived as the least spacious one, the mean values being 4,44,'4.29

and 4.47, for Factors I, II and III, respectively. However, separate

t-test analyses indicated that these mean values did not differ

sig,nificalltly from those of root-2 model: on the other hand, when

compared to the square model the differences were significant both

for Factor II (t=2. 04, df=94, p <.05) and for Factor III (t=3. 84, df=94,

p c. DOl) • In general, then the square I root-2 and root-3 models did

not differ significantly a s far a s the appeal factor wa s concerned, in

spite of a slight tendency for root-2 model to be more appealing.

With regard to the planning a nd 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 evaluations.
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FIGURE 4. 13. Room proportion X spaciousness factors interaction.
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B. Crampednoss

The differences between the 9 conditions of tho oxperlmont were

analyzed by an ANOVA for 3 (room proportion) X3 (window size) X4

(crernpednes s factors) factorial designs with repeated measuros on

the la tter variable. Table 4.10 summarizes the results of this

analysis.

TABLE 4.10 SUMMARY TABLE FOR 'ANOVA' FOR EVALUATIONS OF THE

MODELS AS A FUNCTION OF ROOM PROPORTION, WINDOW

SIZE AND CRAMPEDNESS FACTORS

Source S8 DF MS F P

Between Subjects

A (Rrn, Prop.) 24.76 2 12.79 5.19 <.01

B (Wind. size) 25.58 2 12.38 5.36 <.01

A X B Rrn , prop , X
1.81 .76window size 7.24 4

S within gr. 322.21 135 2.39

Within Subjects

C (crampedness
<. '001factors ) 29.07 3 9.69 11.64

AXC
,

<.110.19 6 1.70 "2.04

BXC 4.07 6 .68 .81

AXBXC 16.86 12 1. 41 1. 69

ex 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, wherea s 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 tho

square, root-2 and root-3 models, respectively. These values
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indicated that tho sararo room wa s evaluated os boing tho Ica st cramped,

the root-3 modol e s being the most cramped and tho root-2 model wa s

evalua ted in between. Separe te t-test a nnlyso s revealed that only

the difference between the moan crarnpcdnos s ovo lunttons of square

and root-3 models were significant (t=2.98, df=94, p<..Ol). 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 a s being the

most cramped) rooms with the largest windows were seen a s the lea st

cramped. The crampedness evaluations of interiors with 3-bay

windows, on the other hand, were more similar to tha t of the interiors

with 2-bay windows. Separate t-test analyses Indicated that the

interiors with 3-bay Windows, a s well as those with 2-bay windows

differed significantly from the ones with continuous windows with

, respect to their general crampedness eve luattons (t=2. 24, df=94,

p<..05,and t=2.99, df=94, p(.OI, respectively). The difference

between the mean crampedness values of rooms with 2-bay and 3-bay

windows wa s 'not significant. It seems that when the window runs

from one end of the room to the other; people get less of a feeling of

crampedness than they do in a room with asnaller 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, II,'III.and

IV. The planning, size and appeal factors received equally high

mean crampedness values, while thaduttcrednes s factor differed by

receiving a compara tively low value.
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DISCUSSION

The results of the spaclousne s s ana lysl s indicated that a) interiors

with continuous windows were seen more spactous than those with

either a 2-bay or a 3-bay window: b) a square interior was evaluated

higher on space freedom than the root-2 modolr 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 modols

did not differ significantly •.

The crampedness results revealed that a) interiors with srna Ilrr (2-bay

and 3-bay) windows were seen a s being more cramped than the ones

with continuous windows: b) a root-3 interior wa s seen a s being

more cramped than a square one.

Orr 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-a) rooms a s compared to square ones: in

terms of spaciousness factors, square rooms were found as being

better planned than root-a ones and as having more space freedom

than both root-2 and root-S,
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IV. 6. EVALUATIONS OF THE REAL ROOMS AS A FUNCTION OF THE OPEN

VERSUS CLOSED CURTAINS, DAY VERSUS NIGHT-TIM!: AND SPI\CIOUS­

NESS-CRAMPEDNESS FACTORS

The pilot studies reported in Appendix U' rala ted to windows utilized

open-closed curtains in real rooms. It was found that when the

same subj ects 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 wa s not any significant curtain effect (see Appendix

11). 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 cady findings, but also to study the effects of

curtains on spaciousness in a detailed way by the use of the spacious­

ness-crampedness scale.

Literature 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 spend a 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 thetheoredcal implication of the possible findings: if tho

interiors arc 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 respecta ble conditions, the



219

differences botween the nrttftcta l and naturo l Itsht qualities, or some

psychological varlablcs ? These questions may lead to further

studies and a better understanding of the role of windows in archt­

tecturc ,

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: day and night-time) X3 (spaotousno ss factors: I, II and III) or.
4 (crampednes s factors: I, II, III and IV) experiment was designed.

METHOD

Subjects

Sixty male students from various departments of tho University of

Strathclyde were used as subjects. The overall mean age for all

subj ects wa s 21.15 years, the ra nge 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 4.5 OX6 .10m rectangular room with a 3 .15m ceiling height wa s used

as stimuli. (It was the same room used for the Pilot study I and II,

reported in Appendix~, then with a different colour scheme, furniture

quality and layout) The room wa s loca ted 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 ca n 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, tho ceiling wo s painted

white (B8:t1800, 22 B IS, Dolomite White), three wa ll s cactus yellow

(B8:44 00, Cactus). The window wa 11 had a two-piece 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, e noffort was made to ensure that he fully understood the uscco

of the evaluative scales. Then the room was described as a loungo

for about 18-2a postgradua te students, and the subj ect wa s a sked 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 c 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 ha nd, were carried out between

6 • 3a and 9 • 3a p , m, , in da rkne s s •

RESULTS

Each of the subj ocr' 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 each of the three spaciousness and

four crampedness factors were calculated. These two sets of scores

were then used in the two separate analysis of vcrtance for spacious­

ness and cre mpednes s ,
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A. Spaciousness

The mean scores of the 3 spaciousness factors in each of tho four

conditions of the experiment are given in AppendixIV., Table 16. The

differences between these conditions were analyzed by n 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 4.11. 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 (open/closed )
8569.80 .64curtain 8569.80 1

AXB 77.36 1 77.36 .01

Error (between) 748467.00 6 13365.48

F (spaciousne~s
<.001factor 1129640.00 2 564819.00 105.72

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 <•00l). The Internctton between

spaciousness factors and (open versus closed) curtain conditions
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ware also significant (p< .025).

The mean values for the significant main effect of spe clousncas

factors were: 5.61,4.67 and 3.67 for Fa ctors I, II and III, respectively.

In general, the room was evaluated high on appeal , Iowan space free­

dom factors; the planning factor received a value in between.

As for the significant interaction between spaciousness factors X

curtain posltton, 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

moro 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

cutatn conditions indicated that none of the three spaciousness

factors varied significantly.

B. Crumpedness

The mean scores for the crampedness factors in each of the four

conditions of the experiment are given in AppendixlV, Table 17. Tho

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 Tabln 4.12.

As ca n be seen in Table 4.12, neither the effects of curta in position,

nor the part of the day were significant: whereas the crampednoss

factors and their interaction with curtain position were (p <•001 and

p <.05, respectively). The mean values for the significant main

effect of crampcdness 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 general, while the clutteredness
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and physical size received higher ones.

TABLE 4.12. SUMMARY TABLE ron ANALYSIS OF VARIANCE 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 (cramEedness)
1751090.00 3583697.00 82.00 <.001actor

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 of the time of day, there wa s a tendency to see the room with

closed curtains more appealing, but cluttered, smaller in size, and not

so well-planned a s compared to the same room with open curtains.

Separate t-test analysts indicated that although the differences

between the mean values of the appeal factor was approaching

significance level (t=1.98, df=58, p <.1, open versus closed curtain),
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none of the four crampedness factors varted significantly between open

versus closed curtain conditions.

DISCUSSION

The results of the spaciousness and crampedness analyses were

similar to each other, and indica ted that neither the curta in position,

nor the time of day had a direct significant effect on the sp<Jciousness­

crampedness evaluations of the interior. However, curtain position

in interaction with the spaciousness (or crampednessl factors affected

these evalua tions. Although differences between open a nd closed

curtain conditions for the individual factors were not statistically

significa nt, the room with the closed curtains wa 13 percevied more

appealing a s compared to the open curtains; all other factors (pla n­

ning and space freedom of spaciousness; and planning, physical size,

and clutteredness of crampedness) received more favourable values

in open curtain conditions. The relatively 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 a nswer 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 spaciousness. Theso two findings ore quite

valuable for the geneml undorsta nding 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 I the results of

the PUot Studies I, III, and IV, on windows suggested similar charco­

teristtcs for spaciousness: having a sunny or a cloudy view-out did

not affect this construct, neither did the open versus closed curtetns ,

,-
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IV.7. SPACIOUSNESS-CRAMPEDNESS EVALUATION OF A REAL ROOM

BY TWO DIFFERENT SUBJECT GROUPS: USr;HS AND NON- USEHS

In architectural psychology a number of surveys and building apprais­

als investigated how people think about; use, modify the buildings

an spaces; how other economical, social and psychological aspects

influence this usage (BPRU 1970, Peled 1974, Lee 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 differences 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 thoso

who had not been in the same room before.

METHOD

Sub1ects

Altogether 30 male students were used a s sublcct s , The da ta for tho

'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. Tho

other group, users, of the room were postgraduate (Ma star of Business

Administration) students of Business Adrnlnistratton Department of the

University of Stra thclydo , These students had been using the room

as their lounge for tho last 5 months. No othor students were allowed

to share the room and facilities it provided. Of the 22 postgruduates,

only 15 were used as subjects; two of the remaining users were females,
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5 were non-Dritish citizens. The mean age for the 15 'users' was

30.06 years with a range of 22 lo 39 years.

Stimuli

The stimuli wa s the same a s in the previous experiment. Sec experi­

ment IV. 6., for the description a nd the layout of the interior. The

curtains were open, the view wa s 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 wa s not fixed

observaiton point for the subjects, each one ova luated the room where

he chose to sit down. The experiment wa s carried out between 10.30

a •m and 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 scars of I 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 were then

used in, the two separate analysis of variance for spaciousness and

crampedness.

,...
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A. Spaciousness

The spaciousness data was anelyzed by a two-way factorial design

with repeated measures on one variable. Table 4.13 surnrnartzus " ­

the results of this analysis.

TABLE 4.13. SUNIMARY TABLE FOR ANALYSIS OF VARIANCE FOR

SPACIOUSNESS EVALUATIONS OF THE POSTGRADUATE

LOUNGE BY TWO DIFFERENT GROUPS OF SUBJECTS:

USERS AND NON-USERS

Source S8 DF MS F P

Between Subj ects 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(wi thi n) 33.21 56 .59313

TOTAL 146 .60 89

As is seen in Table 4.13, both of the main effects (conditions and

spaciousness factors) were significant, whereas that of their inter­

action was not. The mean scores of the spactousnoss 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 spacious­

ness factors as compared to those who usc it. Separate t-tost

analyses indicated that the differences between the evaluutions of tho

two groups of sub] ects were significant for planning (t=3. 90, df=28,

p<.OOl) and space freedom (t=2.76, df=28, p<.Ol) factors, whereas
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that' of the appeal factor was not.

The mea n va lue for the significa nt main effect of spaclousno ss Ioctors

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, Iowan space

freedom; the pla nning factor, on the other ha nd, recoivod a value in

between.

B. Crampedness

The differences between the evaluations of the two groups of subjects

were analyzed, again by u two-way analysis of variance for factorial

designs with repeated 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.
Conditions 1 16.27 7.95 p<.OI

Error (between) 28 2.05

Within Subj ects 90

Factors (Cfamp.) 3 21.87 24.97 P c. 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 wore signifi­

cant, whereas their interaction was not. The mean values for tho
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crampedness Factors I, II, III and IV were 3.28, '1.13, 4.39 and 2.64

for non-users, and cL 00, 4.04, 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

significa ntly for two different groups (t=2. 28, df=20, 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, Iowan appeal factors, that is, it wa s

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 people

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 parttcular 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 CAHRIED ON(PERSONAL-INTIrvrl\TE, SOCIAL, PUBLIC) AND

SPACIOUSNESS-CRAMPEDNESS FACTORS

Experiments reported in Section II. 2.1 and II. 2.2 studied tho rela­

tionship between different types of acttvittcs and desirablo degree

of spaciousness in detail. It was found out that people wanted to

carry out personal-intimate, social and public activities in interiors

with different levels of spaciousness. Even if the number of people

involved in each one of these activities is kept the same, people still

think tha t 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 coml'erutive 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 a s being tho

least spacious, while the rooms for personal-intimate activities the

most: the interiors 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-intima te 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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MBTHOD

,Subjects

There were 15 male students in each of the three conditions of tho

experiment. The subjects for the "office" and the "common room"

were taken from various departments of the University of Struthclyde;

tho respectible mean ages for these two groups being 19.66 and 28.26

years. All the subj ects for the" lounge" condition, on the other hand,

were postgraduate male students from the same department (Business

Administration - MSc cle ssl. (See experiment IV.7. for mere 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,

v ii) a lounge for postgraduate students, and i11) a staff-student common

room. Of theso, the lounge wa s described in Experiment IV. 6, hence,

only the other two interiors will be discussed here:

i) The office wa s a 2.87 x 5.35 m rectangular room (The same room

wa s used a s the sta ndard, in Pilot Study III, reported in Appendix u.)

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 colour 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 university 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

see Figure 4 .15.

iii) Although called II staff-student common room" the third room was

used mainly by the students from various departments of the University.

It wa s a kind of a 'multi-purpose' interior; people could have soft



FIGURE 4.15. Plan of the office room.

234



235

drinks (there was a vending machine outside), talk to each other,

read newspapers, study, date, etc. It was in constant usc 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 sOcm dark

red carpet tues.The ceiling was painted white (BS 4000, 22 B 15, Dolo­

mite White), three of the walls were blue (18 E 69, Astral Blucl , tho

fourth wall was screened by a floor to ceiling curtain of brown, red,

orange compositions. The room was furnished with 24 60 x 70cm

pla stto covered seats,S coffee tables, 2 brown desks and 4 chairs

(see Figure 4.16 for the layout). The qualtty 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 wa s 15.35 sq. m, , the lounge

27 .45 and the common room 53.35 sq. rn , , in floor area.

Procedure

The procedure for the office room was the same as in the experiment

IV.5.: the experiment was administered individually. Each subject

was taken into the office, seated on the observation chair, 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 wa s slightly different; both tho

lounge and the common room were evaluated by tho subjects who were

actua Ily using the room in the presence of some other students. The
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experiment was curried out on sunny davs , between 10.30 o .rn , and

1.30 p.m ,

RESULTS

As it wa s in the previous experiments, each of the subject's ovalua­

tions on the 19 adjective pairs were converted into two different sets

of numerical scores of 1 to 7 for spaciousness and crampcdnes s ,

Then for each subject, the mean scores of the adjecttve pairs for each

of the three spaciousness and four crarnpedno ss 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 repeated

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 a s well a s their

tnteracncn 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 mai~ 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 spaciousness factors
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TABLE 4.15. SUMMARY TA01..E ron ANALYSIS 01-" VJ\RIANCE FOR

SPACIOUSNESS EVALUATIONS OF THE OFfICI: nooxi.
POSTGRADUATE LOUNGE AND STAFF-STUDENT COMMON

ROOM.

Source S8 DF MS F P

Between Subjects 135.27 44

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 IS .49 24.39 p<.OOl

Factors' X con. 10.67 4 2.67 3.71 p(.OI

Error (within) 53.38 84 .63

TOTAL 230.31 134

I, I! and II! 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 room 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 wa s not different from tha t of the office

room, but planning and space freedom factors sharply decreased.

Separate t-test analyses indicated these differences tob~igni£icant

(t=2.74, df=28, p<.02,· for the plannlnq and t=4.12, df=28, p<.OOl

for the space freedom factors). In other words, the lounge wa s per­

ceived as being less well-planned and having much less space free­

dom a s compared to the office room.

The staff-student common room, on the other hand, received tho low- .
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est 'scores on each of the three spaciousness factors, but separate

t-tcst analyses applied to tho differences indicated that none of those

low scores differed significantly from thut of the lounge. The differ­

ence between the appeal factor of the common room and that of the

office did not reach significance level either; but the other two factors

(planning and space freedom) were significantly different for the office co'

a nd the common room conditions.

Thus, although the common room wa s perceived a little less appoa l­

ing than the other two interiors, the appeal factor did not differ

significantly for any room conditions. There ware 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 crarnpednes s 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

perceived as being the most cramped-end the office room the least.

The mean scores for the significant main effect of crampedness fac­

tors were 4.01, 4.65, 4.68 and 3.34 for Factors I, II, III a nd 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 THI: OFFICE ROOM,

POSTGRADUATE LOUNGE AND STAFF-STUDENT COMMON

ROOM

Source SS DF MS F P

Between Subj ects 169.14 44

Conditions 48.76 2 24.38 8.50 p( •001

Error (between) 120.38 42 2.87

Within Subjects 170.08 135

Factors (Cramp i ) 57.69 3 19.23 24.62 P<.001

Factors X can. 13.96 6 2.33 2.98 p< .01

Error (within) 98.43 126 .78

TOTAL 339.22 179

Figure 4.18 s haws the significant interaction between the room types

and the crampedness factors in graphical form. The mean scores for

the crampedness factors I, II, III a nd 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, r~pectively. As can

be seen in Figure 4.18, the scores for the first three crampedness factors

were much higher for the lounge a s compared to the 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 c. 001 for t'he clutteredness factors, each with df=28).

The fourth factor, appeal, on the other hand, did not differ significan~"

1y.

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-tcst analyses
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applied to tho differences between the loungo and the common room

did not give any significant t values for any of tho crempodnes s

factors. Tho compartson between the mean values of tho offica and

the common room, on the other hand, were significant for the planning,

physical size and clutteredness: the appeal factor did not vary

significa ntly •

In general, all three interiors were evaluated similar on the appeal

factor. As for the remaining three crampedness factors: the lounge

and the common room did not differ significantly, but the office room

wa s evaluated significantly loss cramped than the other two interiors

with regards to these three factors.

DISCUSSION

The results of the spaciousness and orampcdnes s 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 sqvm, with 6 seats

for a personal-intimate activity wa s perceived a s being the most. On

the other hand, the room of 27.45 sqv m, with 26 seats aIlocated 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 that, the common room was about twice as big as the post­

graduate lounge, and 3! times a s the private office room, it wa s

evaluated the lowest in spaciousness scale.

Although these finding seem clear cut, they must be trea ted 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 threo

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 casco

b) Due to the na ture of the personal-intimate ccttvity, the procedure

used in the office room condition wa s different than the one used in

the other two conditions. The spaciousness evalua tion in the office

wa s carried out with the presence of tho sub] ect 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; 1. 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 • ~ and 18 sq. m.}, and it wa s loca ted high on wall: hence did

not provide view or much of na tural light. 11. The lounge wa s furnish­

ed with higher quality of items than the other two rooms; the office wa s

the next In furniture quality and the colour schemes of the lounge and

the 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, tho above mentioned differences might

have affected the whole spectousnesa-crampodnes s evaluations.
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PART FIVE - CONCLUSIONS

V.I. 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 those, 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 ovcrfurntahcd room wac assessed us being less

spacious than both an empty and a furnished one; as for the size

estimations, an empty room wa s 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

involved 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 wanted

to carry out "intimate-personal II , "social" and "public ll activities

in interiors with increasing levels of spaciousness.

The las t 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 assessed as being more spacious

than the ones with windows on the long sides: (b) root-throe 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 closo

to that of continuous ones. Hence, perhaps the two levels usod

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 three levels of window size (by

adding a 2-bay window condition) and two levels of room proportion

by keeping 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 tho interiors appear

less spacious: (b) thoroom proportion did not seem t,o be

significantly related to the spaciousness ovaluattons.

Since in all these first group of five experiments a global spacious­

ness measure was taken (either by using a single 7-point spacious­

cramped - or confined - scale or by having subjects equalize the
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feeling of spaciousness of a comparison model to that of a standard

one) I their findings gave a general understanding of the effects of

the variables studied. In order to understand this construct better

and to get a more detailed measure of spnciousness I tho need was

felt to develop a more sophisticated scale. For this purpose I on

the basis of the judgments of a large group of subjects I university

students as well as office workers I and by following factor analysis

and alpha approaches I a large pool of bipolar adjectives for describ­

ing interiors was reduced to 19 which comprised the spaciousness­

crampedness scale (SCS). The spaciousness scale consisted of

three factors I 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, whereas 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 speclffo information 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 its model did not 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 orqantzed

a room, the more spacious it appeared to be. The most affected

factor of spaciousness was the planning one; there wa s 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 wa s perceived as
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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-size 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 evaluated 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 now

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 spaciousness, 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 located 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

pronounced 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 wmdows ,

As far as the crampedness scale data was concerned the findings

were: (a) in general, the interiors with smaller (3-hay) windows

were 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, tho interiors uppearcd

more cluttered and hence moro cramped. Tho othor factors did

not differ significantly.

The second study of this type was designed to tnvcsttqato the

effects of window size and room proportion in a more detailed

way in interiors with their windows on the short sides. Tho

results indicated that (a) models with continuous windows were

seen more spacious than those with either a 2-bay or a 3-buY

window: (b) a square interior was evaluated higher on space free­

dom than the root-two model; when compared to a root-three model,

it was rated higher on both planning and space freedom factors of

spaciousness. With regards to crampcdness scale , it was found

that (a) interiors with smaller (2-bay and 3-bny) 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 tho spaciousness-crampodness

evaluations of a real room. It was found that none of these

variables had a direct significant effect on spaciousness, but

interaction-between the curtatn position and 5paciousnoss - or
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crampedncas - factors was significant. (The room with the open

curtains, although not significantly, was seen as relatively less

appealing but better planned, havlnq more space freedom - or in

tho case of crarnpcdness , bigger and less cluttered - as compared

to the clos ed curtams .)

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

overall scores indicated that users perceived the interior as being

significantly less spacious than non-users. As far as the specific

spaciousness factors were concerned users saw the room as being

less well-planned and havlnq 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 the 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 offico 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 difference between

the overall crampedness evaluations of the lounge end the common

room, but they were both fated more cramped than the private

office. As for the specific crampedness factors , both the lounge

and the common foam were evaluated as being less well-planned,

smaller in size and more cluttered than the office.
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V. 2. IMPLICATIONS Fan THE rurtmc WORK

Since the findings have already been discussed in detail in

appropriate contexts I 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 act!vity,

In other words I spaciousness judgments of interiors take into

account not only the affective aspects of spaces but also their

intricate functional sides with all its complicated nature. Hence I

spaciousness scale can be considered a general evaluation scale

for interior spaces. This scale I when properly utilized I can give

not only a complete picture of how people feel and think about an

interior as compared to another one (e. g. I choice between a

number of interior design schemes) I but also can be used as a

standard evaluation measure for interiors of comparable functions.

When used by other researchers I spaciousness-crampedness scale

may lead to improved communication on different problems of

interiors. In addition to that people in the field; architects I
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interior designers, and perhaps behaviour scientists, cen possibly

find practical usc for this type of scale in understanding and

designing better interiors. This common tool, in turn, may bring

tho researchers and practising professionals together in solving

complex, ever increasing problems of interior spaces.

Spaci ousness 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 I provided

that it 1s 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. Spnciousness is

more than the physical size, it constitutes the size element among

many other aspects of an interior. Future studies of spaciousness

will do well to consider rooms of different sizes and different

functions.

As for the room proportion; the experiment utilizing spaciousness­

crampedness scale seemed to indicate that square rooms were seen

as being more spacious than the oblong ones (root-Sl , This result

is parallel to Jeanpierre's (1968). Future studies most consider

ceiling heights and floor proportions other than the present

project manipulated.
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Experiments related to windows indicuted that rooms with Iarcor

(continuous) windows were perceived as being more spacious than

those with smaller (2 - 3-ooy) 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 spaciousness 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 interiors. 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

organizatton,

General findings implied that the spaciousness of a room did not
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change with temporary changes, like opening or closing e 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 seem in conflict with the results of window experiments which

showed that the rooms with larger windows were 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 olfaotory sensations.

Before concluding this final section, let us consider some other

suggestions for future research. It is believed that future studies

of spaciousness would do well to consider each of the spaclousncs s-'

crampedness factors, especially 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 clas s ,
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and female portion of the population. Future cross-cultural

investigations may also be of considerable valuo ,

And finally, the relevance of spaotousneaa-crempednos s scale

for open (roofless) or urban spaces - courtyards , gnrdens,

plazas, parks - can be checked. 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 NENTIONED

CHARACTERISTICS OF A SPACIOUS ROOM BY THREE GROUPS OF SUBJECTS

i. 36 undergraduate architecture students

ii. 24 postgraduate architecture students, secretaries, and janitors

iii. 10 nursery school teachers

£requency counts in groups
Mentioned characteristics

a) Activity in the room

general:

functional, con£ortable for performance

suitable for various activities

£ree floor space

important, not specified

circulation:

free, easy circulation

i

2

2

1

J

9

ii

J

2

4

7

iii

2

3

2

~
-..J
N



frequency counts in groups

TABLE 1 Contd.

Mentioned characteristics

b) Shape, dimensions and size of the room

shape:

rectangular

close to square, squarish

others (polygon, circular)

height:

very high

high

slightly higher

need not be high

low ceilinged

i

5

6

2

2

12

5

2

1

ii

1

2

1

8

1

1

iii

1

5

1

1

1.

rv
-.l
t,...I



frequency count in groups

TABLE l. Contd.

:Hentioned characteristics

combination of l.ow and high ceil.inged

size:

very large

l.arge

slightl.y larger than necessary

not necessaril.y l.arge

c) Material.s used

general.:

natural. soft

a lot of chrome. steel.. gl.ass

different textures on different surfaces

i

l.

4

l.0

6

5

2

l.

1

ii

7

l.

1

l.

1

iii

l.

6

r'.J
-J
.::..



TABLE 1 Contd.

£requency count in groups
Mentioned characteristics i ii iii

walls:

wo od £inish 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 J 2

right amount of' furniture 3 2 1

simple, horizontal lines 2

N
-J
\Jl



TABLE 1 Contd

frequency count in groups
Mentioned characteristics

i ii iii

type:

built in 2 - 1

not built in 2

compact, simple 2 J.

modern 1 - 1

modern and traditional together - 1 1

traditional, antique 1 1 1

important, not specified 1

size:

small, compact 3

10l.... , with 10lY back 2 1 4

small tables - 2

important, not specified 1 - ro
-oJ
CO'



TABLE 1 Contd.

frequency count in groups
Mentioned characteristics i :i.i iii

colour:

light in shade 1

dark 1

harmonized 2

important, not specified 2

arrangement:

well apart 1 2

f'ree vision 2 1

against walls, perimeter 2 1 2

£itted into walls 1 - 1

important, not specified :3

:functional, attractive - 2 1

ro
-.l
-.:



frequency count in groups

TABLE 1 Contd.

1-1entioned characteristics

e) Light and view'

natural light

general:

strong, p1en~, lots of daylight

sufficient, good natural light

wd.nd ow size:

large

important, not specified

windo\l shape:

complete window wall

continuous, long

floor to ceiling

clearstorey or skylight

i

6

22

21

5

2

2

1

2

ii

10

8

8

1

2

1

iii

4

2

10

1

1

1

N
-J
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TABLE ~. Contd.

:frequency count in groups
Mentioned characteristics

i ii iii

view:

unobstructed, extensive 2

landscape 2 1

garden or skyscape 1 1

important, not speci:fied :3 2

arti:ficia~ light:

bright, we~l lit 4 6

indirect, so£t 2 1

important, not speci:fied 2 1

~
~

'0



TABLE 1 Contd.

frequency count in groups
}Ientioned characteristics 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 I

walls:

light 5 :3 4

light in shade, cool 1 1 1

bright 2 1 2

I\)
co
0



TABLE 1 Contd.

~requency count in groups
Mentioned characteristics i . ii iii

"important, not speci~ied 2

:floor - 1 1

white or pale 1 - 2

dark 2 1

important, not speci~ied 2

ceiling:

light, pale :3 - 1

bright 1

dark 1 - 1

important, not speci~ied 2

N
eu....



frequency count in groups

TABLE 1 Contd.

Hentioned characteristics

g) Other sensory stimuli

temperature and air movement:

comfortable temperature and air movement

airy, well-ventilated

non-humid, cool

important, not specified

auditory:

comfortable, suitable

qUiet

echoes sound

important, not specified

ol:fectory

not stuffy, no smells

i

2

1

1

1

ii

:3

1

1

1

2

2

1

1

iii

N
ce
N



frequency count in groups

TABLE 1 Contd.

Mentioned characteristics

h) General atmosphere of the room

free, open

airy, fresh

light, bright

likeness to natural environment

well-planned, functional

taste:ful

modern

elegent, luxurious

tidyness

i

7

4

7

1

J

1

1

2

2

ii

5

4

1

1

. iii

10

1

1

!'IJ
co
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TABLE 1 Contd.

frequency count in groups
Mentioned characteristics

i ii iii

unity 1

large, uninterrupted 3 1 6

horizontal emphasis 2 1

N
CD
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TADLE 2 RANK ORDER 01·" 49 CIIAnACTEHISTICS 01i' A

SPACIOUS ROOH

Extromely important 4

Quite important 3

Slightly important 2

Unimportant 1

Total

Scoro

285

t-!oan

Valuo

Urrcr-owdod

Roomy

Lots o:f daylic;ht

Well ventilated

Orderly

Largo windows

Pleasant

Tidy

High ceilinged

Large

Clean

Functional

A :fairly good view

Non-restricted viow

Di:f.fuse lightinG'

Comfortable

Comfortable temperature

55

49

46

41
40

40

39

38

36

35

3.5

3.5

3.5

34

34

33

2.50

2.31

2.22

2.09

1.86

1.81

1.81

1.77

1.72

1.63

1.59

1.59

1.59

1.59

1.54

1.54

1.50



TABLE 2 Contd.

Tastofu1

W,indOloJ'B Lookd.ng South

Good acoustics'

Cool

Pleasant odour

Pow pictures

Vertical wd.nd cws

Bright coloured ceiling

Impressive

Light coloured door

Window looking East or West

Small furnituro

Plai.n

Direct lighting

Elegant

Quiet

Window looking North

Horizontal windows

Brightly coloured wall

Tungstan lightinc

Fluorescant lightina

Drigllt coloured Fluorescent

Co1our£ul curtains

Total

Seore

.31

.30

30

28

28

28

27

26

26

25

23

22

22

21

19

18

18

17

17

17

17

15

286

r.foan

Valuo.

1.40

1.36

1.36

1.27

1.27

1.27

1.22

1.18

1.18

1.13

1.04

1.00

1.00

0.95

0.86

0.81

0.81

0.77

0.77

0.77

0.77

0.68

0.6.3



TABLE 2 Cantd

237

Total Noan

Score Value

Brightly coloured curtains 12 0.54

W'ell above ground 10 0.1~5

Nany p;tctures 9 0.40

Nodern 7 0.31

Dif':ferent Coloured 'lTulls 6 0.27

Complox 6 0.27

Ornute 5 0.22

New 5 0.22

Expensive 2 0.09



TABLE 3 RESULTS OF THE NEWSPAPER SURVEY: NUMBER AND PERCENTAGE OF ACCO}~IODATION

ADVERTISEMENTS E}1PLOYING THE WORD "SPACIOUS" AS CO}1PARED TO THE TOTAL

NIDffiER.

Name of the Newspaper

Evening Times

Sund:ly Post

Total Scottish Papers

The Times

The Sunday Times

Total English Papers

OVERALL

Number of Advert.

Date Total with "spacious ll i

26 Nov. '73
512 49 9.57

1 Dec. '73

2 Dec. '73

512 49 9.57

26 Nov. '73
620 60 9.68

1 Dec. '73

2 Dec. '73 671 83 12.37

1291 143 11.08

1803 192 10.65

N
(;:)
co



APPENDIX II
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TABL'F: 1.

TO TH~ !1Ur,iUE~ OF l'BOPI,B IrlVOL~D OTHr.R THfJ{ O~tE J\<;rr0H

(Tho fit;UrcrJ and ccp i t al, lot·toro in paro.nthoooG refor

to tho mean valuoo nooir,nod by 22 jud~eG to each acti­

vity and to its nctivity ~roup, rospectively t

I Q personal-intimate, S Q oocinl, P a public )

Single person or a few :

Dining with a lovor

Dining with a buoineoGoan to make a deal

Playing a musical instrument for a. fO\-1 people you

don't know

Reading in the company of a few family members

Reading in the company of a few claoomateo

Readin~ in the company of a fow otranr,cra

ltalf a dozen I

Half a dozen closo friends meoting for n prayor

group

Half a dozen students mectin$ for a tutorial

Half n dozen paosengers waitin~ for a train

Eight to ten :

(1.00, I)

(2.04, S)

(2.68, p)

(1.18, I)

(2.00~ s)

(2.55, 11
)

(1.41, I)

(2.00, S)

(3.00, p)

Diocussing an intimo.te problem loli th n group of

~i6ht to ten close friends (1.32, I)

Diocuosing tho manner of Ge1ectin~ atl.ulcnt rcprc-

sontativoo for a. university union with oir,ht ~o ton

cLaa cmrrt oa (2.10, S)



(To.blo 1. cont inuod)

Discussin~ the role of the youth oreonizntiono in

the politics with ei~ht to ton M.P.s

A bunch of •• or your family I

Playing a musical instrument for your fa~ily

A bunch of skiors hnvin~ a party

A bunch of boy-scout reprosontatives from dif­

ferent schools dobating

..

291

(2.82, p)

(1.45, I)

(1.95, S)

(2.64, p)
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PILOT ~jTUDIES TO RXL'LOHE nm F;r.'.it~:~l:'l' OF ',HiJJ)(),l ~;Ii~'8 OIl ;)PJ\CICl1Sm~.);-j ­

U~InG RRAL ROOIr.S

The review of the relevant litornturn and tho pilot studioD indi­

cated that apac fouane ae \'10.0 closely related to HilldoHS. Inni and

Miyato. (1913), Mercer (1911), and D~lkviot and Go.rlin~ (1911)

showed a pooitive relationohip between openings and tlle feelin~ of

spaciousness. A high proportion of oUbjecto in our pilot otudiea

have 0.100 mentioned that spaclouo roome should have either '~oodt

or 'plenty' of daylight.

In order to explore this area and gain aome insi~ht, four pilot

studies wore carried out in real rooms. In each of thece studiee,

after evaluating the apacIcunnous of 0. par'ticulo.r interior, each

subject'o comments on tho interior, his (her) o?inion on the cono­

truct of spacLouenoac in ~eneral and tho factoro that he (she)

thinko are strongly related to the construct was £1.100 asked and

recorded.

PILOT STUDY I

METHOD

Subjects

Thirty (half male - half female) otudento from varrious departments

of the University of Strathclydo were used as oubjocto. The mo~ ~o

was 20.2 years with a ranee of 18 and 21 years. Thoro wore 5 male, 5

female subjects in each of the three conditiono of the experimcni.
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A 4.50X6.l0 m room with n 3.l5m coilin~ hoi~ht vas UGod no otimuli.

One of tho lon{~ m dea of tho room had Do comoLo to windo\l \/0.11 look-

ill,,! to vlcst to a. 22;{24m paved courtyard on '~hc aamo lovel. Tho
~'IU\.

room uao furniohcd 0.0 a comina.r room 6 to.bles in the oontro and

a row of chairo near the o~ot wall. (~ec Fi~uro 1, for the nlwl

arrangement.) Tho rlindoH wall had 0. t\'1o-pieco floor to coiling,

thick, grey curto.in and could bo manipul~tod to clooo any propor-

tion of th!3 \·lindoli. Four flourescent lamps on the ceiling \'lore

kept on,. through the experiment.

Procedure

There were three conditiono in tho oxnoriment; i) room with cloned

curtains, ii) half-open curtains, and iii) open curtains. In all

three cases the experinent wao administered individually. After a

short introduction each Gubjcct was tnken into tho experimental

room, seated at the II subject' s" chair. Tho uno of a 1-point ecal,e

was explained, and he (she) was asked to evaluate the room by using

a 1-point "spaciouo-crampod" ccalo. The experiment uao carriod out

on day-time, overcast sky conditions.

RESULTS AND DISCUSSIOll

Subject a' responoes on the "crpmped-spacious" acal,e w~re converted

into numericnl cco re s of 1 to 7, respectively. The mean scoreo 'of

tho 10 Bubjocto in each of the throe conditions of the experiment

wore 3.9, 3.9, and 3.6 for closed, half-open, and open curtains,

respectively. The differences betweon the three spaciouoneGB eva-

lua.tions for the three conditions of tho room wore analyzed by ana-
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FIGURE 1. Plan of tho seminar room used in Pilot Study I and II.
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lyoio of variance for f~ctorinl deoi~no (3 ourtain pooitionu X

2 nox}, Tho rooulto indioatod tho:t noI thor of the two main offoots

nor their interaction wno oi~nifio~lt. t-tostc appliod to pnired

comparisons (o?en veroua clooed, o?en vereuo half-opon, and clooed

versua half-open) were not significant eithor.

~he insienificant main sex effect indicated that tho room wao not

evnluated differently by two different cox eroupo with reopoct to

spaciousness. As for thepther main effeot -curtain openineo-, the

resulto indicated thatthe.room with an open curtnin, \lith 0. half-clos­

ed one, or with n clooed curtain wao not aoseoccd differently. Thio

insignificant main effect can , perhaps, be explained in the f0110\'1­

in~ ways: Either the window size docs not affect the opaciousncso

of a room, or curtains nrc not adequate meeno to manipulate the win­

dow size. The Bubjecto of the cloocd and half-open curtain condi­

tions miffht have realized that the \.;ho1e Hall -or a lar.,;e proportion

of it- was a window, and that tho curtain was only a tomporary ad­

justmant not to be concidered in opaciouoneso evaluation of an in­

terior.

An interesting findin5 was that of a loose end typo: After each

evaluation, ~lhen his (her) opinion on tho faotoro influencing the

spaciouonese of a room wao naked, a lnre~ proportion of the eubjecto

mentioned the function of the room and the numbor of ?cople who

would be involved in that function. Aloo, in clooed nnd half-open

curtain conditione, more than tho half of the DubjectD pointed out

diroctly or indi rectly that they \-Jere aware of tho II closed curtaino".



PILOT STUDY II

In ordor to otudy the effect of window Giza (open vnrouo cloacd

curtain conditiono) on spaciouoneoo of a room, thio time a repoat­

ed mcnsureo experimental deoign wo.o deviccd. It wao expocted that,

ceeing the both conditiono, Gubjecto would evaluate the oome room

more spaciouo with open curtains, as compared to tho closed onoo.

~lETHOD

SUbjects

Sixteen male studonto from various depar-trnents of the Univeroity

of Stratholyde wo r e uoed aa cubjects. '1'11e mean ago uno 21.81

years with a range of 19 to 32 yoars.

stimuli

The stimuli wo.o the snme as in the previous pilot experiment.

Proceduro

The exporiment wao administered individually. Each Gubject asoos­

sed the room both \lith an open und a. clooed curtain, tho order of

which was counterbalanced \-lithin tho experiment. 'l'huG, half of

the oUbjects firot responded to the room uith closed curtains,

then \iith that of open curtaino; \-Thereo.o the other hal f evnlunted

first the open curtain condition, then tho closed curtain one. Two

spaciousness evaluntions were obtained by uoln£; t\'10 acparat e 7-po­

int "spacious-orampedll scaleo for the two exporimental conditiono.
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HE3ULTS AnD DISCUSSIon

SubjectD' responDea to both of the conditions on tho "ornmped-spn­

cious" scale were converted into numerical ccoree of 1 to 7, rec­

pective1y. 'l'he moan cco ren of the 16 oubjoctn in cloned curtain

and open curtain conditionn \-lere 3.84 and 5.46, respectively. The

differences between the two evaluations of the room wore analyzed

by analysis of variance for repeated measureD, the results of which

have been summarized in Table 2.

TABLE 2 sUt,mARY TABLE FOR ANALYSIS OF VARIAnCE FOR nEPF,NrED

HBASURES FOR SPACIOUS1lESS EVALUATIons OF THE SEIUllAR

ROOM HITH "OPEU" AllD "CLOSED" CURTAIU CONDI'J.'IOllS

Source

Total

Subjects

Treatments

Error

SS

76.22

45.47

21.12

9.63

df

31

15

1

15

rna

-
21.12

.64

F P

32.92 p < .001

As can be seen in Table 2, the troatmcnto wore highly oignifioant.

In other words, the Dubjects evaluated tho open curtain condition

more spacious aO compared to the closed curtain condition of the

same room.

A number of subjects, again mentioned the importance of the func­

tion of the room, the number of people and furniture dennity for

spaciousneoD.



PILOT STUDY III

In ordor to etudy tho effoct of window size on upaoiouoneoo ovalu~tion

of rooma, nnother attempt "laO made; thin timo t"o orrico rooms

wez-e oeleotod, one boinE{ otandard, the other bein,~ compard uon,

and subjectn were tlokod to compa.re tho opucioucnosB of tho tHO.

METHOD

Subjects .

Thirty malo students 'Here used as subjecto. The moan nee NUG 21.8

years with a range of 18 and 34 years. ~here were 10 DUbjocts in

ea.ch of the three conditions of the experiment.

stimuli

Two rectan~lar office rooms, on the samo corridor, 10m apart from

each other, were ueed as stimuli. One of tho rooms was employod

ao the standard,: ·the other as the compa.rison; the floor dimen­

sions of the t\;,O rooms \'lero 2. 87X5. 35 and 2. 60X5.35m, roopcctivoly.

Although tho comparison room waD fUrniohod with n better quality

furniture wld looked more pleasant, tho general oharaoteristico of

the rooms \'1i th roopect to buf Lding mnteriE:.ls, oolour of Durfaceo

and lil$hting were aimilnr. Both had their windo\-l-"zalls on the'

short sides, lookin~ enat. Tho furniture layout of the rooma are

ahoun in Figure 2 • The stnndard room ourtain wo.o kopt opon in all

three oonditions of the experiment, whereD-a that of the oompnriaon
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FIGURE 2. Two office rooms used In Pilot Study III.
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room w::w mnnirmln,tcd 0.0 i) olosod, ii) half-onnn, and iii) cpon ,

The flouroccent li~hto of both of the rccmn ~loro kept on durin:; tho

all three conditione of tho experiment.

Procedure

The experiment w~s administered individually. Each subject was

taken first to the standard room and ~nD asked to evoluato the in­

terior by using a 7-point "spaciouo-cromped" sco.lo. Then he wo.s

taken to the comparison room NId was asked to evaluate it ~ain

\-li th a 7-point epactoue-cr-enpod ncate , F.:>:perimflnt \'10.0 curriod out

on day-time, overcast-sky conditions.

RESULTS AND DISCUSSIOIl

Subjects' responses to the comparieon as well no to the otandard

room on the "cramped-spacious" scale wore converted into numerical

scores of 1 to 7, respectively. The mean scores of the 10 oubjecta

in closed curtain, balf-open and open curtain conditiono wore 3.7,

3.7, and 4.7, respectively. The differoncoa betwoen t ho throe opa.­

cioueness evo.luationa for the throo conditiono of tho comparison

room were analyzod by analysis of variance for completoly randomized

factorial desisns. The results acrain indicated no ovoro.ll ai&~ifi­

cant differoncos between tho three experimental conditions. t-toato

applied for pcired compnrioono were not oignifionnt either. In

othor words, the room with a closed cur'~aiJl, or a balf-open ono,

or an open curtain was not evalunted differontly.
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To check whether or not Dny uncontrolled factore woro conttltninnting

the reoul ts, tho difforoncoG botwoen tho mnan opa,CiOUI'311nOO ovnlllntj ana

of tho standard room by 10 cubjao t o in ouch of three oxporimontal

Croupo were 0.1 so rolcly zed by an F-tcst; however, oinco tho nt andnrd

room wns kept constant all through, the differences wero not oigni­

ficant. (rrho moan epacfouenonc eval.uct i ona of the otondE:.rd room

were 4.), 4.1, and 4.9 for the rospectivo Gubject Broupa of closed,

half-open, and open curtain conditione.)

A high proportion of the oubjects correctly pointod out that tho

standard room was larger in size (15.50 sq.m) as compared to tho

comparison room (13.90 sq.m). Aloo in clooed curtnin ond half-open

curtain conditions, half of the SUbjects mentioned that the curtains

were manipulated.

PILOT srunr IV

This study was dcoigned to explore tho offoct of a Gunny viou-out

as compared to a cloudy one, on tho spaciousneso evaluation of a

room. This time an ll-point "opo.cious-crnmped" scale lias utilized.

IolF.TlIOD

Subjects

Tuenty male students from different departmento of the University

of Strathclyde were used as Gubjects. Tho moan age wao 21.45 yearn

with a range of 18 to 31 years. Thore woro 10 GUbjocto in oach of

the two oxperimental conditions.
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,stimuli

'l'hc II compar-Luon room" of tho previouoly roported l'ilot study III HaG

uacd 0.0 stirauli. The curtains 0 f tho room vac kept open in both of

tho expcrirnentol conditione.

Procedure

The experiment was administered individually. Each Gubject wan

taken to the experimental room. The unage of 0. bi,?olar ocala \'rao

explained, and he was aaked to evaluate the room on an ll-point

spacious-cramped scale. Ono of the experimental conditiono wao

conducted on sunny days; the other, on cloudy days. Tho experiment

wao carried out in tho afternoono, since tho room h~d an cast orien­

tation the sun did not enter the room durinB the experimental oeo-

sion.

RESULTS AUD DISCUSSIOll

Bach subject's rating on the crampod-spacious Deale was converted

into numerical scoreD of 1 to 11, rospoctively. Tho mean ocores of

tho 10 subjects in the sunny condition was 5.25 and for the cloudy

ono 5.30. t-test applied to the differonceo between tho two con­

ditions indicated that thio difference w~o not o1gnificant. In

other words the spaciouonesD of a room on a oloudy day did not dif­

fer from that of a sunny one.
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conCLUDING DISCU85IOIl OP TIm PI1JO '11 STU.LIIF::J OU \IIjlDOHS

l- Tho evaluationo of the Eltandc.rd roon by three differont aroupo of

cubjncts in Pilo·t utudy III have indicated that thero wo ro no sig-

nificant differences between these throo groupo. In addition to

that, the evaluation of the open curtain conrli tion in Pilot n-tuy I

and the evaluation of tho strne condition of the very same room by

another group of sUbjecto uno first ami the room \'1i th open curto.ins

in Pilot study II, wero also very similar. Therefore, one ~~y say

that people make stable epacLcuene on cvc.luationo uith [l. bipolar

spacious-cramped scalo.

2 - Different oex groupo do not evaluate tho interioro differently

with respect to spuciousneon (StUdy I).

3 - It ocems that tho spcciouoness of [l. room does not depend on

havin6 a sunny ViAll out or a cloudy one; \.zhich may Le ad tho 't1D.y

that spaciousness is more dependent on internal constituents of

the space. (stUdy IV)

4 - Comments made by the Dubjccta strongly pointed out tho impor-

tance of the function of the room and the number of people to pnr-

ticipate.

5 - Although the second otudy '\'lith repeated moO-oures deaien yield­

ed si~uificant effecto of opon veroua clooed curtain conditiono, the

other two studies (I ami III) uith rmldomizod designs did not indi-

cat o any sil;nificant main effects. In other worda, 'uhcn the cub­
tho

jecta wero awaro of the variable nnd evaluated A room with diffo-

rent curtain conditiono, 14 out of 16 ratod tho open curtain con-

dition 0.0 being moro opncioull thnn the cloood curtain one. On tho

other hand , when the oUbjoo-~o did not knol'l tho manipulated vnriablo
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(curtain openinRo), different subjoot ~roupo for difforont curtain

conditiono ovnlunt cd tho room oimilnrly. That hJ to nny, uhon n

direct question about tho role of n curtain (or window cizo) on

spaciousness was put forward to the cUbjoots (o?cnin~ or clooin~

the curtain in front of tho subjeot, nnd asking him to evaluato it

each time), they pronounced tho exiotanco of a relo.tionohip; but

when the question was not put in an open way, cubjocts did not soo

the curtains 0.0 a factor influencing tho opaciousness of a room.

6 - ITo matter hOll \1011 fitted and ndjuotod, curto.ins arc not

oui table means to mDnipu1o.te the \-lindow size of 0. room. Moro

then the half of the subjocts who evaluated tho closed and ha1f-

closed curtain conditions in the first 3 studieo verbally exprooood

that the curtaino '\'loro "cloccd" or "pulled", and pointed out that

they uer-e aware of thio temporary oituation. Thorofare, it io not

a realistic approach to try to manipulato the window size by the

help of curtains in a real room. If it is attemped, 0.0 in these

pilot experiments, the reoults cannot bo attributod oimply to the

window size, but porhaps, to curtains.

1 - Although attempted, it was not poosible to study tho offect of

windou position (vlindo\'l on ohort ml.ll or on long \'lall) on the cpa,-

ciousneso ovaluations of real rooms, mainly duo to different sizes,

functions, windol'l orientations of the available rooms.

In order to be able to stUdy tho effect of window Gizo (and window

position), a more systematio exporimental approach io noceGoary.

This might be dono either in full size rooms of similar funotions,

Gimilar dimensions and characteriotica, oimilar orientationo and

view; or more economically, by the holp of finoly made scale models.



APPENDIX II - A

The activity list and tho introduction givon to 10 judgos

in Experiment II.2.1.
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lll:.l1e.

!enr.

Balow you \Iill find a liot of activi tiec. Wo uould like you to iden­

tify them aa to one of' three typeD of' croupinga; nt'.·:1(~ly, "poroonnl­

intimate"; "sooial"; and "publio". The" pllrcona.l-intirnnto eroupin~"

refers to those o.ctivitlea "hlch involve only youroolf' o:std/or ecmccne

with ~:hom you have vory cl oce rolntionohipo, such no, 0. lover, a. mother,

a. ":lory clo::::e f'riend, etc. \lith cuch people you ~(ould tolerate more

physical contact and may cn~~e in intim~tDF cgo-involvin~ activitieo•.
The "sooia.l groupine", on the other hand, inoludes the activities,

whieh usually involve more th:lJ\ two persons with whom you ho.ve more

distant relationships end would tend to talk about more ceneral,

neutral topios. Thece relationship:J m~y involvo f'ricnda in cenornl, t

teachers, etc. Finally, the 'Public groupinG" rofcro to thoce nctivi­

ties that. you cn~~e i~ with people whom you either know very little

or do not know at all.

If you think that an activity in tho list below onn bo regarded 0.0:':

balonginc to a "personal-intimato crouping", then put en "I" next to

its number. If you regard it aa belont;inc to a ":::oeial ~roupin:;lt,

put an "5" nert to i ~s number, and if you think that a "public" rc­

lationship ,10 involved, juot put a "P" next to tho number ot tho ac­

tinty•.

.'

•

1. Dining tnth a group of friends

2. Studying alone

3. Leoturin~ to a group of 20-30 people

4. Playing a musical instrument for 0. croup of trienda

., 5.. ' Taking Do bath

6.. Debo.tin~·

7. StudyinG' 1Jor en exci:t ,,,,ith a ~roup of fr1endlJ

8. :tistening to o.n orchestra

9. Sc\'linc

10. I·Icldn;; lova

11. Dt'J1cin~

12. Pr~yin~ alono

13. Dining witha a clooo friend

14. 01vinc 0. pUblic Dp~ech

15. W~tchin~ Do f'irop1cco
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,

Liste~in~ to a. leoturo

Doing olerical work

Ioe skntinE::

Prayin~ with some other people

\-latchin/; a- play

Ea.ting, alono

Swimming at a pool

BeinE:: d a party

SinginE:: by yourself

Waitin~ for a plano

Sleeping

Drinkinc

~laitine; for D. tra.in

DrauE::htinE::

Studyin~

Diocusoing an intima.te problem with D. very olo~o friend

Liotenin~ to the radio

Watching T.V.

Paintin~

Reotinc

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26 •.
21.
28.
29.
30,
31.
32.

, 33.
34•.

35.
..

,f

, .

•

"
,

II

I



APPEIIDIX II - D

Form used for the Exporiment II.2.l.; the introduction pueo

wld the activity list.



Dnlow you \o7ill finc'l a liot or nettvitios which you rna" hnvo (ln~r..·':"cl b t\t

nome tiMO or other withi:'\ 0. o!,ocif'ie pl ace , !/hr.t \10 \l':)uld U;(O you to do

is to f'or.':at about th"! specific :>lacoc in \Jhioh you have oEl.rri('ld 01'\ thoDO

lI.Ctivi tiOD C'.nd tc thinl..: n~out the l-:i:ld or fllt'.ce wbich "10u111 bn r,1oct dAnir­

~ for these c.c";ivitins. In othor \-lorda, plonoEl conc9:'\tr:.to on thn l:ind

01" place you lIo\\ld like for cnrryin,~ out oac~ one of ~heso nativities.

tta would like you to concidcr ~ach of thn f~tivitioo S09~~tp.ly ro'\d doocribo

tho plaoe that you think is most euit~bl0 for this octivity on n C~~iOUD­

confined Declo.

/'

It you feol th"t it iD morn dnnirnblo tor an r.ctivity (a.a., so\anG) to bo

oEt.rried on in fl. place that iD oitl10r oY.trcr.1Cll-c S·HI.C~ or ~::trC'l:':'lol', 00:\­

fined, YO'l Ghould tiel.: tho lino nor.r~st to tho lo70rd. lI opaci ou ",lI or "COilfin­

cd". For o::amplo:

se'dn:; 3PACIvUJ •./: Z Z I I I CO~TFllr::D
--_-..-_-~

cOllill~ SPACIOUS _I_I_:_:_:_=L C01TFI~·nD

If you fool that it is morA dCl~irablo for this activity to uo cEl.rrind on in

... a plc.co thnt is c:.ui tn s';~.oious or (1\\1 to confinad, you should 'tiol: tho line. '

next nec.rcst to. tho \o70rd. II spC'.cious" or "confinod". For o::tllIplo:

Eloui~ ~p1..CI0US : ,I : : : : : COHr.'Ii::ID---------
Bo,.,in,:: :ill!.CIOUS : , I 3 : ~ : CCli'li'Ilrr:D--------

.'

If you focl ~hat it is moro d03irablo fwr thi3 nctivitv to bo er.rricd o~ in

~ plaeo that. is D1i5~tl" s1)£l,cious or eli;';htl v co~ finf1d, thon 'lou should tic!.:

tho lino as follons:

sowin~ SP/1CIGUJ: :~ I ~ I , CC'HFItmD-----------
scming JI'ACIOU:1 _1 _:_1._::£'_:_ COIln~!7ID

If you conciclor thd it' io r~oro dosirnblo ~or thift activity to bo ot'.rriod on

in a.plneo uhioh is noithor Dpnoious nor oonfinod, or if ta~ cer~o is cOO'~

l()to~y irrclov~Jlt ~o this nctivity, :,ou ahonld tiel.: tho line in tho cnntflr.

Onl~ tic~' ono lino for one ~ctivit~.

no curo "t!1o.t evory :,ctivity in cl,vcrod.

Ii&~e Co oO!lnr,.~o r..ni.'. indo!1nnd~nt jud{tr.lcnt for oc.ch net!vity.
"

'l'iWn..: YOU ~~ttY I!UCH.
..



•

Driul:inc

Doil13 o.t a !>nrty

Ico sko.t i:1,'''

DiocuoGin~ ~~ intiuct~ v~ublom
\lith e. very closo fl'iond

Stutlyin:; afono

Haitine for a. train

Untchins a. fircl'lMo

Givins a public spcuch

I1o.!dne- lovo

Stuuyi n3 for ~~ e~~n \nth 0.

group of friends

Dob£\ting

Plo.jinZ c. r.lub1c".l instrumont
for n group of friolld.1;t

Lccturin~ to a 6roup of fittr
peoplo

. Prn.~rin.'I cl.ono

pillin~ \11th e: ~roull at frtondc

.'
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mlACI~U:J : 1 : , I I COI1!t'lIlJiW-. .-... -. ._. ...- -.- .. ---
afIIC10U8 I 2 , : : : . COlijl'IllrJ>---------

S1'1.C:10T13 I : t I I : COIili'Itrr:;D_. - _.. - -- - _-...

SPACIOUO I I I I I I COilJ.i'll~--- - --- -- -- -- -..

SP/lCIOU3 I : I I : I CCITli'I1IT·.:D--------
SPACIOUS I I I I I : COlITc'I?lIID---------
SPfI."IOUS I I I I : I COlTi?Il11ID-_.- - - -_._---

::WACIOUS t I : I I I COrfFWED- - ---- ---- -- - -

:.lPACIOUS I I I" t : COIlFINi'..D---------

SPll.C10U3 It: t I' t COIlFIUED------------
, .

apzcroua' I I : I ; t COUFnr.;:D-----..-._-

SPl.CICUS I tIt t t CONli'IIJ::.l>
---. --- -- - - --.._.

C~AC10U3 : I : t I I COI~I~~
-~.-.-..---

, 3~'I C!OUlJ : , : t ~ I C01;J:ll:r.m. -_. ..-... ............- --_.

m"J :J 1OOU:j : I t I I : C()::f:'I:-n;m
\ .. .... - - -- - -- .... --

.'

..



APPEUDIX II - C

Tho activity list and tho introduction given to 22 jud500 in

Exporimont 11.2.2.
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Dololl you uill r1:,u L\ liot of C".otivitioa. Uo Hou1d Hko yO\\ to idont! fy thol':1

CD to one or thn thrP.O typno of .'Jrou:Jinga~ n~,uolv, ""Clrconr.t-int!r.ulto", "00­

oic..l", and "l)ubl1o'l. Tho "l'orfJunc.1-intir.1co.to" r;roupin,:: rofnro to t~lonc nctivi­

t100 \o111ioh involvo youroolf r:'ld/or poo,10 u1th uhoel you hewn 01000 ro1ntion­

shipo; l3Uoh na, n lovor, Co r.lo·thor, Co 01000 friond, atc. .11th such peoplo you

ull1 tolcrato morc l'hy~iccl contr..ct cn(1. t'lay 0113:-.';0 in intir.lV.to, cc:o-involvin~

nctivltinu. Tho "uooio.l" :;rou',in.'!, on tho other hend, includoD tho o.ctivitiaa

whio~l involva pccpl,o \lith \01:10r,1 you have moro dlErtrnt rolationohip3 rout ,.,ou1d

tend to t~ll:.c?out t'loro "enorc.1, n~utro.l topioo. ThosO rolntionchipo mey i~­

volvo !'ril":ndo in ~::norr.l, t"c.chnrc, ot o, l"innlly, tho II pub1i c" ,':roupill~ ro­

fora to thooo tlctivitino tht'.t you O:l'~[,_~O in tlith peoplo \lhol.l you oithor know

vorJ littlo or do not Imow ct r~l.

If :,ou thinl: thE:.t N1 c..vtivity in the liot bnlo\l can be re~ ...rdod no bolo113in$

to t\ "pcrconr.J.-intinc.to" C'roupin~, than put rut II III next to i to nnn~"r. If

you ro~r.1~1.. it no bl"llon.,:i11~ to l\. "oooinl" r~roupin:, put M "SII nn;ct to ita

DULlbor; and if you thi111: thnt c.l'public" rolotionohip 10 involved, ju~t put

c. t1PI~ Dext to tho mmbor of thn c.ctivity.

TH.~n~ YOU V::;UY nucn•
. ..

• I

1.-
2.

3.
4.

'5.

- 6.

1.
8.

9.
_10.

11.

_.12.

_13.
_14.
_15.

A bunch of boy-scouto dinin~

Pl~yinz a. nucicril inntruelcnt for 0. omell !:roup of frionda

He.!! Co dozen 01000 friend3 mcotin!: for a prnyor ~roup

Diocuccin~ tho m~~ncr of cclocti~!: ctudcnt roproGcntc.tivoa for n

univoraity union tlith eicht to ton clr.DonatoD

nnlf n dozen p~o=on~oro wo.itin~ for n trcin

Roo.d1n:; in tho compMy or n fow olc.namdoo

A bunch of boy-oeout roprcccntntlvoo from dirroro~t conoola dabc.tin5

Discuaoin~ the" rolo ot tho youth or~~izCotiono in tho !loU tiOll \011 th

oi:;ht to ton It.P.a

. Dillin~ with t'. colloo...."?Uo

l>inin5 \#1th l:\ ~roup of ton·/:.rl'.b tourlotlJ

A bunch of boy-ocouto ntudyln~

Ro::uiill.$ in tho COtlp:-.ny of n fow fMilY r.11'\';'bors

Hclt fl. doaon otudonto tlooUn~ tor n tutorir.l

Plnyin.! n. tlUolcnl in:rtntlilont for t\ fow po:>lo you don't know

Dinilll: ,lith :l buetncour.l::", to t'I~:o n dc(\.l

..



._16.
_17.
_18.

_19.
_20.

_21.

_22.

_23.

_24.

_25.
26.

_21.
28.

313

_. J", \.

. .
A atudont - leoturor zrO'l.l!> o~ ten dlnln~

Watchin:~ T.V. \lith your lover

A bunch of eldora ,",nrmln~ u, in front or r. tiro1'lr.co

l"c.tchins T.V. \lith a atrrJl.'-:or

Diocucoina ~~ intim~te problou with a crou, ot ciG~t to ton 010BO

f'ricmdo

A bunch of okioro nttcnd1n~ a lecturo oo1'ooin11y proprxod for thc~

Wntohin~ T.V. with a oolloncuo

Plc.yinz n r.1usicnl inotNoont for your 1'C'.r.tily

Dinin~ with n lovor

Ror.ding 1n tho ooap:-.ny of c. tow strr.l1,:tora

/.. bunch of ol:iors hr:'.Vin.~ a pC'.rty

Dinin~ with ~ aroup of tnn fC'mily monbora

1.. bunch of boy-l1couts clocpinl:

'.

..

."

.. t·

"

..



APpr;UDIX II - D

The activity list uoed in Experiment II.2.2. (the introduction

po.e0 wan "the came as in Exporiment II. 2.1., see Appendix II n)

o



Dinin~ with ~ oolloCGUo

Helf 0. dozen pnuaol\Coro ,.,...itin.1
for Do t r::-,in

Rcc.d1n~ 1n tho cOI':l!>l'.ny of (\ feu
clo.csmntco

niDcucnin~ tho rol~ of tho vouth
orr;cnizl'.tlona Ln tho polltl~D with
ciaht to ten ".P.a

RC'.1f 0. dozen 01000 fdcncto r:'IOotilla
for e ~ro.ycr eroup

Plr.yin8 r. musioe! Lnntruncnt for
0. f~w paople jOU don't know

Rot'..d.lne in the compcny of t'. fow
fooily nonbc r-n

t. bunch of c~iora ht'.vil1~ c p:-.rty

Half e dozen atudcnto peotin~ for
a tutori~J.

Diocuooin03 tho o:-.nnnr of colccti~

.student rcpreDcntctivco for ~ uni­
veraity union wi th ci~ht.to ten
olcasmctoD

A bunch of boy-ocout re~roocntctivoo

froe different ochoole dcbntin(;

Rocdin~ in th~ co~p:ny of c fow
otrMgors

DininJ with n lover

Plcyin~ c ~uoiocl instrumont for
your fCi.lily
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31'ACIOU~J I I I : I I ClJUFll:r:D...... ..... --- -.. ..-. -.. --
:.:11'/.OIOU3 I J , , I I COiilt'Imm--_ ...... ---_ .......

srACIOUS I J I I I , C(lHFI1mn-- - - -- ..-.- --- --
S1'AOIOUS I' I I I I : CClTFIlIJ:n-------.-.---

S1'i.CIOug I I I I I I COIlFII:;:D...-.--------
Sl'!.Clcua r , : r I I C01JFlil!JD--- --.. -- --- .-.. - --
3P1.CICUS I r I r , , COHFIli.:D----------
S1'~..CIuUS : I I I I I CCliPIlr.:n-- --- --- --- -. - -
SP.".CI0US I I' I I I I COllFllrrJ>

..-, -,-.. ..-. -- --- .-.

SPJ.C10UO I I I , I I COITFINTID-------------
SPAC10un I I I I I I COHFIIIDD

-.-.-- - -- ---- - ......

51'/..010U3 , : I I : , C\'HFIlJ::n
---- -- - -- -- -:0- --

SPI.CIOUS I I I I 2 I Ol"~m'Ilrrm. .... --- ..-. - ..... .-. ---
Disouoain~ en inti~nto problo~ with
n group of ci~ht to to:l clooo friondn SP.~CI(.US I I I I I : C0mi'I~r::D

..-.---------~

Dininc \lith n 'UuoincaCT.1N\ to orJco '
n docl

,

.'
..

"
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TABLE 1. TlfO-TAILED KENDALL'S TAU AND SPEARNAN'S RHO CORRELATION COEFFICIENTS

AND THEIR LEVELS OF SIGNIFICANCE FOR THREE DIFFEREN"T SUBJECT GROUPS,

HALES, FEHALES AND THE TOTAL SUBJECT SAHPLE.

"d
C> ~

..p H H
~ s:: e d
~ ro ..p s:: o

oM til ..p -ri r-t
,.0 d ::s '0 ~ ..a
H C> r-t H 11l d
::s r-t 0 I 0 3 >

..J.) P. I
~r-t

I oM
til ~ "d e r-t r-t

orf ::s C> r-t d d > 0 l:: ~
'0 I H r-I H ~ -ri I .-4 rn ~pJ

I ..p Q) ::s o 0 4.) r-t I 11l ......
r-t s:: ..p C.-f AoM 0 e C) 0 orf
::s ro ..p I E..J.) s:: r-t E .p

C.-f rn ::s ~ c.>-ri -ri Q) .0 I I
..p d r-t ..J.) 4.)"0 4.) 0 d -1J C)

rn e 0 0. s:: ro til d > d t;J
o r-t s:: 5 o H -ri H -ri C) ::s
H p. ::s C) 04.) '0 ~ r-t

,.. -... ....
GROUP 1

number o:f Ss 36 36 36 36 36 36 36 36 36 00

Kendall's tau .345 .542 .394 .584 .660 .586 .456 .406 .406

signi:ficance .003 .001 .001 .001 .001 .001 .001 .001 .001

Spearman's rho .408 .698 .500 .732 .777 .710 .549 .495 .573

signi:ficance .013 .001 .002 .001 .001 .001 .001 .002 .001

\.oJ.....
~



TABLE 1 Contd.

"d

~
C)

.p H
~ s:: C) d
s:: ('j .p s:: ~

oM U) .p oM r-I
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~ ~ o I 0 9 >
.p 0. :i
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C1l s:: "d Q) ~ r-I
oM ~ C) ~ d d > o s:: >-

~"d I H ~ H s:: oM I ~ en
I .p C) ~ o 0 .p ~ I en s::
~ s:: .p C'+-f OtoM o e Q.) 0 oM

=: .p
~ ('j .p I s.p s:: r-I - I

Ct-t U) ~ ~ C)oM oM C) ~ I
.p ('j M .p .p"d .p o d .p 0

C1l c o ~ s:: d en ('j > d t.J
o ~ s:: a o H oM H ....r o ~

'0 ~ r-I s:: ...
H 0. ::3 C) (,).p ....

GROUP 2

nwnber of' Ss 42 42 42 41 42 42 42 42 42 42

Kendall's tau • .341 .545 .4.34 .6.3.3 .673 .383 .554 .514 .411 .747

signif'icance .001 .001 .001 .001 .001 .001 .001 .001 .001 .001

Spearman's rho .435 .686 •• .552 .773 .755 .518 .640 .611 .465 .867

Significance .004 .001 .001 .001 .001 .001 .001 .001 .001 .001

\..tJ
~

C):)



TABLE 1 Contd.

"d

~
Q)

4.) H
~ ~ <:> d
~ d 4.) ~ Q)

oM (f) .p oM r-l
~ d ~ "0 ~ ,.0
H (l) r-l H (/) d
::3 ..-t 0 I 0 .. >c::
~ Oc I >. I ;::j oM
(/) s:: "0 H..-t e r-l ..-t

oM ::3 (l) r-I d d > () s:: >.
"0 I H r-I H s:: oM I ;::j (/) >.
I .p e ::3 o 0 .p r-I r , (/) s::

..-t s:: .p G-i OcoM 0 e 0 CD oM
::3 C> .p I E~ s:: r-I E .+J

G-i (f) ::3 >. CD ." oM CD ,.0 I I
.+J CiS ..-t .+J .+J"O .+J o d -j.) 0
tn e o o, s:: d tn d > d ~

e ..-t § E o H oM H oM c .....
H Oc (l) 04.) 't:l ~ ..-t s:: ........

GROUP 3 (OFFICE WORKERS)

number of' 5s 55 57 56 54 56 56 54 55 55 53

Kendall's tau .3248 .5246 .5022 .4389 .3501 .2876 .4180 .4260 .5758 .5347

sienif'icance .001 .001 .001 .001 .001 .002 .001 .001 .001 .001

Spearman's rho .3868 .6286 .5907 .5037 .4316 .3570 .5288 .5199 .6774 .6169

Signif'icance .004 .001 .001 .001 .007 .001 .001 .001 .001 .001

Vol
~

\00



TABLE 1 Contd HALES

Kendall Correlation Spearman Correlation
coef'ficients Coefficients

Coef'f'icients Signif'icance No. of' Sub. Coef'f'icients Sip,'nificance
, .

Restf'ul-Dist. -: '.• '2887 .001 .' 94· .3443 .001
'.

Pleasant-Unpl. .5421 .001 94 .6706 • DOl.

Cluttered-Unc1ut. .4341 .001 94 .5353 .001

Empty-Full .5846 .001 93 .7260 .001

Tradit. -Cont. .5785 • DOl. 93 .6800 .001

Distinctive-Ord. .3302 • DOl. 93 .4260 .001

Gracef'ul-Clumsy .9076 • DOl. 94 .5004 .001

Livable-Unlivable .5193 • DOl. 94 .6484 .001

Neat-}iessy .4669 .001 93 .5598 .001

Huge-Tiny .6483 .001 61 .7393 .001

l.tJ
N
o



Table 1 Contd FEMALES

Kendal Correlation Spearman Correlation
coe:f:ficients coe:f:ficients

Coe:f:ficients Signi:ficance No • o:f Sub. Coef':ficients Si~ni:ficance

Rest:ful-Dist. •4288 .001 39 .5009 .001

Pleasant-Unpl. .4746 .001 41 .5704 .001

Cluttered-Unclut. .5495 .001 40 .6360 .001

Empty-Full .4165 .001 38 .4464 .005

Tradit-Cont. .3426 .002 41 .4133 .007

Distinctive-Ord. .4109 .001 41 .5144 .001

Gracef'ul-C1umsy .5905 .001 38 .7052 .001

Livable-Unlivable .3099 .009 35 .3555 .036

Neat-Nessy .6057 .001 40 .7125 .001

Huge-Tiny .6408 .001 34 .7266 .001

Vol
ro
~



Table 1 Contd ALL GROUPS.

Kendal Correlation Spearman Correlation
.,

coefficients Coefficients

Coefficients Significance No. Of. Sub • Coefficients Significance

Restful-Dist. • 3562 .001 133 .4229 .001

Pleasant-Unpl.. • .5406 .001 13.5 .6616 .001

Cluttered-Unclut. .4872 .001 134 .6006 .001

Empty-Full .5236 .001 131 .6303 .001

Tradit-Cont. .5193 .001 134 .6177 .001

Distinctive-Ord. .3869 .001 134 .4914 .001

Graceful-Clumsy .45.50 .001 132 ..5633 .001

Livable-Unlivable .4488 .001 133 • .5493 .001

Neat-Nessy .525.5 .001 133 .6301 .001

Huge-Tiny .637.5 .001 9.5 .7331 .00l.

Vol
N
N
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TAnLl~ 2. NEANS, STANDAnD DEVIATIONS AND NU~lBER oIi'

QUESTION MARK RATINGS FOR EACH OF TIlE 161 PAIns OF

OF ADJECTIVES.

n = Number of' subjects ' ....ho rated the particular

adjective pair

~I = Nean appropriateness f'or tho totul subjoct samplo

SD = Standard deviation of' tho assiened valuos

QM = Numbor of' question marks nssiened by tho subjocts

ADJECTIVE PAIR n N SD QH

Cheerf'ul-Gloomy 135 7.548 3.031

Bright Coloured-Nuted Col. 135 6.866 3.063

Busy-Calm 135 6.251 3.135

Restf'u1-Disturbine (Reponted) 133 7.390 2.961

Pleasant-Unp1oasnat(Repeated) 135 7.207 3.076

Uncluttered-Cluttored It 135 8.125 2.811

Adequate size-Inadequate size 135 8.459 2.803

Appealing-Unappealing 133 6.714 3.117 2

Attractive-Unattractive 134 6.873 3.139 2

Deautif'ul-UG'ly 133 5.345 3.307 1

Dright-Dull 133 7.240 3.072 1

CalminG'-Upsetting 135 5.933 3.162 1

Clean-Dirty 134 6.067 3.615

Drafty-stuf'£y 135 6.600 3.483

Ef'f'icient-Inefficient 134 6'.552 ,3.229 1
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ADJECTIVE n N SD QH

Elegant-Unadorned 134 6.313 3·300 1

Empty-Pull (Repented) 132 7.500 3.199 1

Expensive-Cheap 134 4.761 3.342 2

Fashionab l,o-iunra sh:1. onah1 0 134 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 24

Contemporary-Traditional (Rep) 134 5.723 3.456

Comf'ortable temporaturo-
Uncomforatab10 trnnperature 134 7.111 3.428

Exciting-Unexcitint 134 6.98.5 3.073

Dynamic space-Static spaco 131 7.488 2.907 4

Convenient-Inconvenient 134 7.007 2.887 1

Coordinated-uncoordinated 132 7.083 2.892 1

Coay'-Nonumcntal 132 7.174 3.16.5 1

Cultured-Uncultured 133 .5.105 3.073 2

Dated-Timeless 130 4.707 3.33.5 3

Decorated-Stark 132 6.931 3.162 3

Def'inite volume-Indefinite
volume 131 6.854 3.096 4
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ADJECTIVE n N SD
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QH

Deprcssine-Exhilnrating 134 7.007 3.122

Di:f:fuse lighting-Diroct
lighting 132 6.946 3.288 1

Digni:fied-Undigni:fiod 133 5.639 3.097

Distinctive-Ordinary (Rep;) 135 .5.933 3.040

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

:B'lexib1e-Rigid 131 6.580 3.06.5 2

Forma1-In:formal 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

Frxendly~un:friendly 134 6.850 3.254
.

Functional-Nonfunctional 134 7.447' 3.125

Gay-Dreary 134 6.447 3.196

Welcoming-Unwelcoming 97 7.278 3.261

Huge-Tiny (Rep) 98 8.193 3.200

Gentle-Brutal 133 4.458 3.139 4

Good-Bad 132 5.2.57 3.553 4

Happy-Sad 135 5.614 3.4.59

Empty-Full (Rep) 132 7 • .560 3.194 2

Good acoustics-poor acoustics 134 7.589 2.991
..

Pleasing-Annoying 134 7.201 3.159

Contemporary-Traditional (nep) 134 6.462 3.266

Good colours-Dad colours 134 5.552 3.298
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ADJECTIVE n H sn O~f,

Good lighting-poor lighting 135 7.896 3.225 1

Quiet-Noisy 135 6.896 2.965

Gracef'u1-Clumsy (nep(~ated) 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 3.412

Popular-Unpopular 135 4.903 3.400

Distinctive-Ordinary (nep) 135 5.466 3.213

Imagninative-unimaginative 135 7.207 3.204

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 14

re£ined-Unro£lnod 134 5.208 2.917 2

Human scale-Inhuman scale 127 7.881 3.483 9

Sympathetic-Unsympa t ho t Lc 97 5.680 3.393 3

Suitable-Unsuitable 98 7.214 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

Nechanical spacc-Non-
mechanical space 125 5.216 2.930 14

LiGht-Dark 135 7.925 2.790 1
..

Interestincr-uninteresting 135 7.014 3.126
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ADJECTIVE n 1-1 SD QH

Hu1tip10 purpose-Sing10 pur. 133 7.609 2.732 1

Livab1e-un1ivab10 (nep) 134 7.7L.6 3.074

Natural-Arti£icial 133 6.571 3.362 2

Inviting-Repelling 135 7.148 3.165

Neat-Messy (Rop) 134 6.7 61 3.176

Lively-Dull 134 6,410 3.131

Open-Closed 135 7.725 3.288 1

Hodern-Old f'ashioned 1J5 5.955 ).584

Pleasant-Unpleasant (Rep) 135 6.992 ).2J3

Nice-A\ve£u1 1J5 5.022 ).592

sterile-Filthy 13J 4.736 3, .546 1

Stimulating-Unstimulating 134 6.656 ).355 1

Organized-Disorganized 1J4 7.589 2.772 1

New-Old 1JJ 4,736 ).505 1

Ornate-Plain 135 5.859 3.167

s trong-lvenk 131 1~.7l~8 3.201 2

Pleasant odour-Unpleasant Ode 1J5 4,740 3.5J8 1

Orderly-Chaotic 1J3 7.233 2.909
..
~

Commonplace~Uniquo 98 5.J36 3.314

Coherent-Incollcrent 96 5.458 3.349

Con£ident-Ilesitant 97 4 . .597 3.J31 4

Delicate-Rugged 98 5.132 3.225

Passive-Active 97 5.l2J 3.282 J
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I.

ADJECTIVE n H SD QH

ReBUlar-Irregular 135 6.614 3.1l~0 1

Relaxed-Tensed 135 6.637 3.196

Stylish-Unstylish 135 5.881 3.248

Re£reshin~-Wearying 135 6.659 3. 05!~

Symmetrical-Asymmetrical 131 6.465 3.377 2

Taste£ul-Tasteless 132 5.848 3.378 1

Rich-Poor 133 4.180 3.341 2

So£t lighting-Harsh Lighting 135 7.511 2.924

lvell lcep t--Rundcwn 135 6.548 3.413 1

Scenic;'Unsenic 135 6.192 3.397 1

Wide-Narrow l33 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 5.4l!~ 3.267 1

Tidy-Untidy lJJ 6.436 J.30J 1

Crmvded-trncr-owdcd l3J 8.195 2.89J 1

Well scaled-Poorly scaled 131 8.274 2.726 4

Use£u1-Usclcss 135 5.762 3.372

Warm-Cool 134 6.910 3.240 1

Well organizcd-poorlu
oraanizcd 134 7.947 2.918 1



'1.'AULE 2 Can t d ,

ADJECTIVE

'Neat-Messy (repented)

Rough-Smooth

Pence£u1-Ferocious

Statusfu1-Statusless

Stable-Unstab10

Restrained-Unrestrained

Uncluttered-Cluttered (rep)

Sensitive-Insensitive

Graceful-Clumsy (rep)

Livable-un1ivablo (rep)

Soothing-Distracting

Well planned-Poorly planned

Restful-Disturbing (rep)

Romantie - Unz-omarrbLe

Restricted-Unrestricted

Sophisticated-Unsophisticated

Alive-Dead

Dry-Humid

Defined space-Unde£ined space

IIard-Sof't

Heavy-Light

Mystic-Nomnystic

Secure-Insecure

11

1'4

99

98

97

97

1'0

134

133

1'.3

133

1.32

133

131

1.31

131

131

96

96

97

97

97

92

96

6.48.5

4.848

5.663

4.969

.5 •.360

6.384

7.843

5.583

.5.992

7.293

6.598

8.609

7.18:3

4.916

7.748

4.916

5.708

.5.458

7.525

4.721

.5.618

4.260

6.156

SD

.3.0.5.5

3.208

.:3.299

3.447

.3.3.54

3.108

2.865

3.079

.3.139

3.221

3.108

2.650

2.819

3.118

2.753

2.943

3.713

.3.227

2.858

3.200

3• .58.3

.3.1.33

.3.51.3

329

QN

2

2

4

4

3

-

1

1

1

1

1

6

1

III
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ADJECTIVE n H SD Q~[

Sociable-Unsociable 96 7.:302 2.988

Urban-Rustic 96 5.6:35 :3.353 2

Valuable-Worthless 95 4.294 :3.457 2
..

3.695Temporary~Permenant 97 5.835 ~

Huge-Tiny (repeated) 96 7.895 3.326

Proud-Hwnble 94 5.:393 3.186 1

Superior-In£erior 96 5. :34:3 3.368

Agreeable-Disagreeable 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

~reans, standard deviations, medians·and interquartile ranges o£ the retained adjective

pairs at the end o£ the 'stage 1'.

Ad.iective pair Meari St.D. ~redian Int.Q.R.

1. Adequate size-Inadequate size 8.46 2.80 9 4

2. Uncluttered-Cluttered 8.13 2.81 9 3

3. Com£ortab1e-Uncom£ortab1e 7.63 2.85 8 4

4. Free space-Restricted space 9.18 2.10 10 3

5. Dynamic space-Static space 7.49 2.91. 8 4

6. Functiona1-Non£unctional 7.45 3.13 8 4

7. Cozy-Honumental 7.17 3.17 8 5

8. Coordinated-Uncoordinated 7.08 2.89 8 3

9. Good lighting-Poor lighting 7.90 3.23 9 5

10. Good acoustics-Poor acoustics 7.59 2.99 8 4

11. Impressive-Unimpressive 7.36 3.02 8 4
Vol
Vol....
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Adjective pair Mean St.D. Hedian Int.Q.R.

12. Imaginative-Unimaginative 7.21 3.20 8 4

13. Large-Small 8.35 3.21 10 5

14. Dark-Light 7.93 2.79 8 5

15. Open-Closed 7·73 3.29 9 5

16. Multiple purpose-Single purpose 7.61 2.73 8 4
.

17. Organized-Disorganized 7.59 2.77 8 4

18. InViting-Repelling 7.15 3.17 8 5

19. Roomy-Cramped 9.17 2.24 10 3

20. Well scaled-Poorly scaled 8.27 2.73 9 3

21. Crowded-Uncrowded 8.20 2.89 9 3

22. Well organized-Poorly' organized 7.95 2.92 9 4

2" Wide-~arrOl-l 7.79 3.21 9 5J.

\..J
\..J
N
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Adjective pair Mean St.D. Hedian Int.Q.R.

24. So£t lighting-Harsh lighting 7.51 2.92 8 4

25. Well balanced-Poorly balanced 7.46 2.80 8 3

26. Well planned-Poorly planned 8.61 2.65 9 :3

27. Restricted-Unrestricted 7.75 2.76 8 4

28. Rest£ul-Disturbing 7.39 2.96 8 5

29. Empty-Full 7.50 3.20 8 4

30. Livable-Unlivable 7.75 3.07 8 5

31. Huge-Tiny 8.19 3.20 9 5

\,.0.1
\,.0.1
\,.0.1
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TABLE 4
36 slides of' intoriors and order of presentation in

'Staee 2'

1. Villa Naorea, Noormarkku, Pori, Finland,

Architect; A. Aalto. S.

2. A study room of a house in Scotland, C.

3. Univorsity of Strathclydo, Dep t , of Architecture,

G 10 D, postgraduato room. Architect;

F. Fielden. C.

4. University o£ Sussex, Ca£eterla. S

5. Univ. of' Strathclyde, Dept. of Arch., G 1,

Professor's room. 5

6. A hotel lounge in Nyborg, Denmark. C

7. Hall o£ u secondary school in Arhus, Denmark. S

8. 'Hvittrask'-Eliol Saarinen's of'.f'ice, in 1930's,

kept as a museum, Pori, Finland. Architect;

E. Saarinen, 1935. S

9. Olympia Exhibition Hall, London, a small portion

o£ an exhibition. S.

10. N. Ko1vinshide Church, Glasgol-r. C

11. 'l-Iodorn Art Gallery', Nyborg, Denmark. S

12. Sittingroom of a f'arm houso in Devon, England. C

13. University of Jyvusky10, Library, Jyvnsky1a,

Finland. C

14. Univ. of' Strathc1yde, Dept. of' Arch., Design

Studio, Architect; F. Fielden. C
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,!ADLE 4 Contd

15. 'La Tourotto Chapel'. Architect; Le Corbusior. C

16. F. Fielden House, Dinina Room. Architect;

F. Fielden. S

17. Fleet Air Arm Dase, aircraft exhibition, Ycovi1ton,

England. C

18. Ou1u University, restaurant, Ou1u, Finland. C

19. University of Jyvas1'Yla, student lounge, Jyvasky1a,

Finland. Architect; A. Aa1to. S

20. Cafeteria of a secondary school in Arhus,

Denmark. S

21. Odense Public Library, Odense, Denmark. S

22. A1borg Student Residences, Lounge, A1borg,

Denmark. S

23. University of Jyvas!'Y1a, Library, view from tho

gallery. C

24. Univ. of' Strathc1yde, Dept. of Arch., Ground floor

exhibition hall. Architect; F. Fielden. C

25. A church in Odense, Donma r-k , S

26. Univ. of Strathclydo, Dopt. of Arch., another vd.ew

from design studios. Architect; F. Fielden. C

27. A primary school, classroom 'vi th children. C

28. Hothcrwell Tmm Council Duilding, 1-1ul tipurposo

room, Hothcnvell. C
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TABLE 4 Contd.

29. Un.Lv , of' Strathc1yde, Dept. o£ Arch., S 11, an

0:£'£1ce. Architect; F. Fieldon. C

30.

31.

32.

33.

34.

3.5 •

36.

ShO'\vhouse, L1 v1ng room. Archi tee t; F. Fielden. S

A training centre, lounGe, Denmark. S

A ~ouse in 19.50'5, living room. S
.

Alborg :Modern Art Nuseum, AlborG, Dmunark. S

Humlebaek Loisiana Art Museum, IIwn1ebaek, Denmark. S

An 18. century church, England. S

A ca:£'ateria. C

S : spacious

C : not spacious

(the preliminary categerization of the slides by the

author)



TABLE 5

Rank order of s1ides from the most spacious to not spacious. Very Spaciou~ =4,

Spacious = 3, Not spacious = 2, Not spacious at a11 = 1

Slide No Name Hean :for
Student 1'1. O:f:fice l-I.two groups

1. 19 Lounge, A.Aa1to 3.92 3.87 4.00

2. 31 Lounge, Derunark" 3.74 3.74 3.73

3. 20 School cafeteria 3.70 3.63 3.82

4. 7 School entrance hall 3.60 3.47 3.80

5. 33 A1borg Art Huseum 3.57 3.74 3.30

66. 4 Sussex, Ca:fteria 3.44 3.37 3.56

7. 34. Humlebaek Art }Ius. 3.41 3.26 3.65

8. 32 L:i.ving room, old Fashion 3.23 3.11 3.42

9. 8 E. Saarinen's office 3.16 3.21 3.08

10. 5 Arch. Building. G.1 3.14 3.05 3.28

11. 6 Hotel lounge 3.14 3.13 3.16

12. 21 Odense Library 3.07 2.95 3.26
~
~
-oJ
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Slide No Name Mean for
Student r.f Office }1trwo groups

1.3.' 22 Student lounge, Alborg 2.95 2.97 2.91

14. 16 F. Fielden, Dining room 2.90 2.84 .3.00

15. 25 Church in Odense 2.90 .3.05 2.65

16. 17 Aircraft exhibition 2.89 2.84 2.95

17. 11 Nyborg Art Gallery 2.84 2.82 2.88

18. .30 Showhouse, F. Fielden 2.79 2.74 2.86

19. .35 Old church 2.79 2.68 2.95

20. 18 University Restaur. Fin. 2.74 2.58 .3.00

21. 10 Kelvinside Church 2.67 2 • .37 .3.12

22. 1.3 Jyvaskyla Library ~.49 2.50 2.48

2.3. 15 La Tourette, L.C. 2 • .39 2.45 1.91

24. 24 Arch. Building Exhibition 2.26 2.08 2.56

25. 1 Villa l-Iaerea, A. Aalto 2.25 2.45 1.92
w
Vol
co
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Slide No Name Hean for Student H Of'fice ~Itwo groups

26. 23 Jyvasky1a Library 2.10 2.21 1.91

27. 36 Ca:fetreria, 2 storey 2.07 2.16 1.91

28. 3 Arch. Building G.10 B 1.98 1.92 2.08

29. 28 Hotherliell Rown Council 1.79 1.84 1.69

JO. 29 Arch. Building F 11 1.77 1.77 1.73

31. 12 House in Devon 1.68 1.66 1.80

32. 2 Study room 1.57 1.58 1.56

3J. 9 Olympia Exhibition 1.24 1.24 1.24

34. 27 Primary school 1.23 1.21 1.26

35. 26 Arch. Building Studio 1.21 1.18 1.26

36. 14 Arch. Building Studio 1.08 1.11 1.04

VJ
Vol
'D



TAELE 6 MEANS Ah~ ST~~ARD DEVIATIONS OF THE 'MOST SPACIOUS' AND 'LEAST SPACIOUS'

INTERIORS FOR THE TOTAL SUBJECT SA}WLE

Most spacious interiors

Slide No. Name Mean st.dev•

19 Lounge, A. Aa1to 3.92 • 276 selected

31 Lounge, Denmark 3.74 .443 selected

20 School caf'eteria 3.70 .459 selected

7 School entrance hall 3.60 .583 selected

33 Alborg Art Museum 3.57 .740 selected

4 Sussex, caf'eteria 3.44 .666

34 Humlebaek Art HuseUI:l 3.41 .559

VI
~

o

....
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Least spacious interiors

Slide No. Name Mean St.dev.

14 Arch. Bldg. Studio 1.08 .326 selected

26 Arch. Bldg. Studio 1.21 .451

27 Primary School 1.23 .461 selected

9 Olympia Exhibition 1.24 .530 selected

2 Study room 1.57 .640 selected

12 House in Devon 1.68 .617 selected

29 Arch. Bldg. F 1 1.77 .616

28 Motherwell Town Council 1.79" .709

\,JJ
::.
~





TABLE 7. PEARSON PRODUCT-MOMENT CORRELATION CO-EFFICIENTS OF 31 ADJECTIVE PAIRS FOR THE
(Oont'd.) SPACIOUS INTERIORS.
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VI.~:!'4 ".c71~6 i?1 ',1.!~7 0.1]619 0.32241 "'.24369 V..1Ii7b9 ~.24£o87 ".1~<;~2 1I.'.1~~29 C.2:Z54
VARl25 e.~Q317 "'.31749 0tJ5~25 a, !)?;:9'~ 0.34219 0.b4256 "'.~5:!"5 0.23251 ~.1592J ... 341~j

J
VAI(~26 ".2~~~3 ~.29"53 0.2<:546 "' ••i7~81 '-'.18725 ",.(!7~~6 e, 3t~i~97 0.11J'9 f' .n~22 ~.'!(21l;

Vl .. -:27 0.:?bfl15 0.1Q~7Z ~.24J(l4 0.39172 r.3~817 r..44572 «, 4\.1~'~5 0.1J~77 e.16J57 e.26~92

VHJ28 ".1 8614 C.Jq~'-2 ".3~f\~7 c.25~53 ".26~95 0.Jl~35 2.37399 ?JS217 ~.2~3t}7 Z.1;'d37

J VA.~:29 0.2;1<:8 2.2A49J 0.19412 '1.16~7J ~.l'.9190 0.1b44l4 t3.159n~ ~.J2~Al i'.3~451 e.11~9:i
Vli\aJ:l C.26Sii'9 0.2~316 0.03227 0.132Q3Q -e.CJ881 -0.iH4S6 -~.\)2611 ".2nJ~ t.J1897 a.H~;;

VARaJl ".2J482 0.41065 B.44,,38 0.52271 rI'.J4~3~ ra.46~b6 3.05336 2.J~4ti1 0.22145 Z.25Jl5

.J

~ V1J:l221 V1R~22 Vll\(ll23 V"Q1.24 VAR~2~ V,\R;,?6 VliH121 VAK22a ""1:;('29 I,'&"~~:!

V":\~01 -a.J 42f18 -~.4B9!l6 -~."J243 .~.2"461.l -2.51186 -r,.25.12Q -~.41J17 -0.(t34t8 :11.:.'21)<;1 ~ .17447.,
V"'R~~2 ~.1::»324 0.122!19 O.2tlbSI e, Pl94 0.('6789 ".13'~51 ",••19136 e.Jt449 V'•.}3<:i45 ....H~71
VA~:'lZ3 ".117 42 "'.i~;>145

.
0.14757 L1.12Q41 '" .('3540 0.~1)'!15 0.el"'C;o -0.&'11,H ".11?3] t.2tJi1

Vl;lJ14 3.~6116 ~.J~512 0.26681 ... 24162 "'.~60ti6 0.0':99 0.JQt.58 k'.2.'5"15 ~.",92~ .. '1 ••tj:;·~
~

V1R~15 ;' • .36472 V..19~59 ".30172 ".11.522 e.l~22:> 3.2JJ23 d.;?j~jl ~.1 1016 ~.J9J75 ~.~elJ~

V"~::l6 -3.15ft14 -(!.2')!l85 0.:'64\6 -0.~52~9 -a.25428 -Z.I!)25J -".2~;>t5 ".~7"!?3 e.l116811 l.17"t-J Vol
Vl~Z~7 ".~a~29 0.7JJ~7 2.2 4218 e .21H~41 0.73~02 B.43~44 0.5Q992 "'.J~}l4t 0.21714 C.4:,;llo/ ~

~ VAR;:;s& 0.55548 0.344~9 2.J~45J 0.15946 il.36514 ~.4~J46 WS.207/2 il.i'92:)7 0.2~94:a ?14~~6
Vol

VAK339 3.6~3n e.544:S3 0.275\8 e.2:S21 0.54654 0.fl6419 0.45476 0.2~653 2.1 4;!SO ;!.~~17a

• /

"



TABLE 7.
(Cant'd.)

PEARSON PRODUCT-MOMENT CORRELATION CO-EFFICIENTS OF 31 ADJECTIVE PAIRS FOR THE
SPACIOUS INTERIORS.



TABLE B. PEARSON PRODUCT-MOMENT CORRELATION CO-EFFICIENTS OF 31 ADJECTIVE PAIRS FOR THE
NOT-SPACIOUS INTERIORS.

"
FACTOR A~ALYSIS 0; ALL OlTl FOR 2 TO 6 FACTORS 06/2~/74 PAGE ~

, ·FILE ~C~A~E (C~EATIO~.OATE =06/25/74)

• ,iCORRELITION COEFFICIE~TS ••. ..

o V1R~~1 VAR2~2 VAR~ZJ VAR~~4 VlRens VAR~06 VARC37 VARC~3 VAR3~9 VAR~10

V~R'~1 1.~~~23 -3.17743 A,223 Ql .e,21257 -~.2~~97 .e,23412 -0.45649 .~.243Z5 -0.23683 ~,la469
• VA~~~2 -3,17743 1.~~~~~ 0.11 407 0,45511 0.26406 0.'8549 0.471~6 0.43539 O.52422 e.4~4JJ

VAR1e3 0.22J~1 ~.114e7 1.~~~~0 0.01874 0.06229 0.0~41~ 0.0~~~7 0.~9959 0.~5466 0.15;52
VA~3~4 -~.2t257 0.4~511 0.07874 1.r.0~r.D 0,269~6 0.18674 0.44JR8 0.43748 0.5P216 e.27J9~

o VAft~C~ .a.2ZC97 e.254~6 0.06229 ~.28956 1,~~~l0 0,071~7 0.3e5~J C.J2604 e.~2~55 e.17142
VA~le6 ·~.2~4.2 0.36549 0.~541J 3.18b74· 0.~7167 1.~7.~?3 0.24498 ~.J7~~2 ~.2~~~7 ~.~~111
VI~~Z7 -~.~~~~9 ~.477~5 ~.J~n37 ~,44JB8 e.J5~~3 3.244 Qa 1.3~t~0 0.44431 e ••'~~7 ~.le21J

o V=~~~6 -~.~43~5 ~.~353~ ~.~q96~ ~.4JJ~a ~.326~4 0.Jl~P2 J.44431 l.rli~a ~.~7~~a J.12~~2
~A~~l; ·0,23~6J e,~2422 ~.~5466 ~.~e218 0,32~55 ~.2~2bl 2.4S~57 C.~7~~8 1.~t~1~ 0.271~4
V:~~l~ ~.1~4~9 0,<l4JJ 0.1e952 e,27J~Q 0.17142 0.3bl11 0.1a274 0.12932 0.271~4 1••1~~l

• V~~311 -~.~44~5 0. 4 72 47 D.~4287 0.29791 0.1~772 e.~5Q18 0.34352 I 0.53438 ~.49175 3.~4eaO
Vl-?12 .2.12~15 ~,42346 0.18567 0,35649 0.24452 0,16<13 D.364S4 e.J4~Zl C,3fb72 a.~1;35
Vl~?13 .0.C3672 2,2564a C.12526 ~.2~428 e.14351 0.0234J 0,2~355 a.r1074 C.21191 C,2742:

• Vl~~14 .n.21531 Z.47964 D.l~&46 0.~12~5 0.3'~'4 ~,3J649 0.46551 0,61129 0.6~~4o C.291!1
~~R~15 ~.OJ6j2 ~.17203 ~.~21e? 0.2~t~5 0.11 494 .3.~4199 ~.I~J~~ 0.lt~43 C.l~71e ~.~1~:=
vl~~:6 -3.~~~'S O,21~52 .2.12~92 r.249~8 C.16262 0.2126J 0,JJ267 O.217~1 Z.2~j;5 1,:7'15

• ":..;;:7. -3.1eI')Jl ~~tI945 i).2;>497 Q!.4il3h7 0.24969 0.2SJJ9 ".45/.'8 :a,Jli912 ~.~:';97 ~,2.5'-';O
V~~;18 -~.~:Jl9 2.4~~J7 l.1~j9~ 0.J\r-19 e,19aJ' ~,23~46 0.297'2 0.2S~8~ a.J~~~8 ~.~24;~
Vl~~19 C.~6J43 ~.Ja7bJ e,29818 0.25621 2.1 4251 ~.2ij8~8 0.22l43 C.2r~65 Z.2J~3g 0,3;:;2

• V~~~2a ~.~!544 0.21129 0.615~4 C.236 42 0.166~9 3.112~2 e.15264 r.2228a C,2375& ~.22J~5
VA~~21 ·~.2S4~1 0. 4 2 : 81 0,07415 0.44224 0,3a2~8 0.34864 ~,4b~~4 e.b5~9g ~.55781 ~.11d~~
VA~~?2 -J,4~}16 0,51322 ·~,~1954 0.39378 0,26236 e,4J1R3 0.64373 D,4'J13 ~.47717 ~.13~32

~ VA~~2J -3.2~l]J A.o12~9 0.~1222 r.4~285 0.2~5Ql 2.~~4£8 0.Jt9Jl 0.4'~J2 0,4~4~3 ~.:C1.2
VA~:24 -3.2e123 O.2:6~9 .~.~J~Jl ~.23'2Z 0.2:e77 0.1rJ~1 0.JJ7b7 t,2!!4Z e.3~~49 ?,~=~~3
~~~~=~ .Z,40271 ~,47~41 ~.~J9~9 0.41~89 0.3610~ 0.~eij3a ~.e=~7g C.~43Jl 2,47c~~ a.l:~lS

~ . V~'~26 ·~.2~13~ 2.45461 ~.~8438 ~.~6207 0,32J84 0.264~3 C,4b816 ~.~S~63 0,5~~!Z a.21J~~
Vl~~27 .~,~1069 O,42763 -~.IJ267 0. 43230 O.31711, 0.31517 0.59323 2.44638 0.4&028 ~.~6gJ~
Vl~~2a 0.~~7~0 0.37217 0,03286 0,24175 e.12~44 .Z.~~J61 0.24425 0.C61aa 0,21;'7 ~.~7~41

'A V1Ql29 -3,21276 e.523t9 0,09266 0,33771 ~,17715 e.~79Z~ °.37164 0.46335 :.42935 a.~1:G3 ~
V1R~3~ 0,1 2782 Z.41546 D,11968 ~.22135 C.17~57 0.~169a 0.t7548 2.Z7929 C.2~4Z2 Z.67L~S ~
VlR~31 -0.2~3e9 0.'7~98 a.1JZ71 Z.~526a 0,29g32 e.l'~16 C.~34a: 0.JS7J2 D.4~~2~ e,29J23



TABLE 8.
(Contd.)

PEARSON PRODUCT-MOMENT CORREIATION CO-EFFICIENTS OF 31 ADJECTIVE PAIRS FOR THE
NOT-SPACIOUS INTERIORS.



TABLE 8. PEARSON PRODUCT-MOMENT CORRELATION CO-EFFICIENTS OF 31 ADJECTIVE PAIRS FOR THE
(Conr'd.) NOT-SPACIOUS INTERIORS.

C' . VlR:il21 VAR(l22 VAR023 yAR024 VAR025 VAR026 YAR~27 VA"~28 VA~~29 VAR3JZ

VA~"lD 3.118~o C.1J~82 O.30792 0."5923" 0.15l'11~ 0.21369 0.e6938 0.57541 0.21183 ".61418
t" . Vlq;,U 0.52661 3.41391 0.43703 0.1.45'1 0.32.,55 0.38172 0.3b261 9"."293;a e.54756 ".1112272

VAR;'12 a.27~45 3.31622 I'.J6262 0.19228 0.32391 0,37093 0.35734 0.27718 e,225>J4 a,27116
VAq~lJ t.ll'1:H"4 r,"'652 ",14153 0,0256:3 n.12823 " .15;105 0.1181J 0.23433 C.llS15 r.313a

.... VAR?14 "'.6]:13., 0.49277 0.49~Q4 0.37.,83 11l.~298J 0.5Ul2 11.4Qt92 ~.19477 0. 4n~4 0,2':612
VI.~~:::i 0.;13434 ~.~2541 "',14~2a 0."'2935 e •109.S) 0,154l;ia 0e1JJ14 0.2a~a6 e.~277" 0.27J~5

V:'''o:16 0.22lj69 0.44164 0.J~'211 0.2;)716 0.42834 0.2i.lj25 0.3'b5:O :'!.H~b25 e.221~5 3.r741!O
"'. "A~~11 J.~~451 "'.39295 0.42612 0.22b2a 0.41462 0,464~'\ e.~1402 0.14so2 e.':H:02~ 2.25oll83

'O~Z18 e.2!l9~:i r,2727,j 0.~6452 0.1J190 0.28189 e.28267 0.266034 ".2~277 0.2/9Jl 0,29733
VI.~"19 0.23688 ~,18521 0.19784 0.08011 0.20635 ~.21539 0.t2687 e.25412 0,26425 e.J4967

"VAR?20 r..27e'34 A,16367 0.21115 0.13626 0,2114!) 0,239~4 O.1"630 i!l.Z4JJ3 0.18963 a, :4211
YAR;,21 1.fH'I;l?3 0,"892 ".5~99;' "'.31364 ",46~68 0.64841 0.4<615 2.1"' 47 ".4~58ic: e • .:9::S5
YI.=< l4'2 ~.57392 1.~l~"3 ".51695 0,30452 e.61647 0. 47689 0.63?:'2 O.17974 2.5t4?3 21.~9225
Vo\il~2J il.5~99a 3,~7~Q5 1.::~22U 0.27eJ9 0,!;l2615 0.'eZ18 ",~~ge:5 C,Jlf\25 0.':9;~i: 0.31926
\'l.~~2' 0.31J~' 2l.3~~52 e.27U39 l.zn<'l~ 0.41.3/3 e.~~~20 0.4H9Z 0.1:27Q2 e.17og~ ~1117~~
VI.~::l25 ~.46568 ~,57641 0.~2615 0.4~J70 1.03333 0.49~99 0.69)21 ".197~2 il.JBZ?) .,.16;(9
V,\;<;"25 . 0,6 4847 C.47839 0.46C:J8 0.3~~'23 El.49-'99 l,e2'~00 ".49969 ".le~59 2,J8e52 3.22494
Yl";l.~21 0,44615 B.632~2 0,50985 15.41092 e.69321 ,,-49969 1,C3U0 ",I~aI9 0.35783 ~.l1J44

V4~::2! ".1~747 0.17974 ".31625 0.12792 0.19752 ".166~g 0,1~519 1.~::Z3 0.115;'5 ~.5JC~a

V1Rl29 . ~.4558a 0.51433 0.4995Z 15.17695 2.38"Z3 0.38652 0.36183 e.116Z5 1,3U~2 0.22715
V'\~Z3a ~.nf)555 0.39225 0.31928 0.11749 0.16749 ,:.22494 2,11344 ".63396 0,22718 1• .:~~za
Vl;(~Jl e.41136 a.H232 ".39844 0,29491 0.49374 0. 4:5ZS4 0.44573 l:.26937 0.31:'4, 0.J3g1S

VAR~Jl

V"Q~"'1 -~.:5389

VAQ~~2 " • .s7';l'lB 0V4.:<;:ZJ D.1J~71

VH:~4 e.45263
VAP:;N~ ".2~!H·2 0 VAR031
VlQ;:Z6 0.1'576
Vli:l~a7 e.4L'4S3 Yl.~~l') 0.3:a146
V1~~Z8 3.H7J2 'j \'''R~2'' e.232~\)

VAFl:'.39 c.,!tln5 V.1Q~21 3 • .t173!t
V.A:;;'l~ ~,"iiJ2J V'\~122 e •.u2~2
VI.i'~11 0.2$216

~
"l;(~'J a.JQ844

V11(:::2 e.3~22J \'L~"24 e .29·1<;,1
Vt.~;)1J ~.32311 VA~225 ~.49374

VA~2l14 0.::3534 ~
Vl:(.126 0,451/"4

r \,1 .. 315 0.16776 VAQZ21 Z,l487C1
l.oJ

Vl~Jl~ ~,22156
VA>l32S e.26~J7 . .;>.

'fA~~17 13,~Ja~6 ~
V'\~:29 ".31~4S ~

y~j:l:1S 3,2~;a2
~"'R3J" 0.33915

. Vl~~31 1.I.lZ:.,;3

J

...
J



TABLE 9. SIX-FACTOR SOLUTION - SPACIOUS INTERIORS.

• VARIMAX POTATFO FACTOR MATRIX
2 ~ .~ ..~~:~~ .:.:" •.... __0- . ! :. :. . -. ~::~~~~··=·2 .~.~: .~--~:~~.-~~ ._~.~:.'~:~~:~ -:l~~ :.":~.:;~.~~ :~~~'-.~-.-:~_=~ ..~ .:5 =-:~:':~=:::-~'i~ -.:-.~ .~~~~ =;.'~ .~_. _. -- . -~ - -:

, 1:lr~~.. -. ~~ .: -.7--: ~ '-~~ -~ ...:.:~' "'~: -..._~: ~~:::_'~_" .- ~~_ ._~~;:'{<~.:"'::-~.':' " ._~~ _~ ~:~ -. - - .~.:.:~: .~':-~. .-.=.':~ ~'~" --.

~­
~
co,

\

,

12~~.:. :: '.:- :;~. :: :.:.-~.,-:- . :-..:- ..FACTo'IC:.T,:, .~FACTorf:'~~2.T-· FAtTOR ~ 3' .-.,:. FACTOR ~:4·:-':-: FAciojf~':':- 5: :-~'~ACTOR' 6--:.-::'-':-'-':' ..- .•s: - -:-.-:--, . -_.. --- '--.. ' ... _.. - .. -.__ ... . - ...__ .: .- ... _-- . .. ._-...:_- ... - . _:. -'- _. . _:. ::..... - . -_.- _...

t(;-t-~ V:.~COf'~' ~:~ :.~'. 'O:C. 60567 -·-Z.:~· C. 33:;8 1 -.~ . ':'C .-i4 361 .,,~·-:·--6. 03 e 53 --:~ ;"C~'11051 . --~f) .01454 . . -.- , .. ~ _. ... '.- -.
V:';'002 0.0:150 0.5C;422--·· O.C4144 --'0.26877---0.1271(:' --0.25967 .--- -.-_.----- _..

, 16~··_:-:V:.~~t')3 '--:,:; --:- -C.143S8<.··- C.14S74.:';:- (,~1l51,4·-::Z~~:0.03C47:'-:-:-'···O.11411"-·=·o-.7155~'-,.,:.;;-', .-._- - ~

. _ - VA~('04 ._ .._-~ O.475eJ·-· c.oo5si-- 0.42592-- 0.1'5309-'---·C.43r.36-~'-·; 0.(;3277' '--- ~ ._: ---..' .- ...:
18 ~ ..~=: .'-V~~C05 -:'.~:':?"::'.'""~ C.07417 ~~:~. o, C5 45 2 ~::':, .: 0.2 5 c~ 3 : ·::::-:~.·':'o .0('034 '..'.~~. 0.79 321 .~/' c,c a160 - ':. '~~':.' .-' .... - ..~_..

• VA~(\06 -C.411;)c;a C.32~17 -0.C71Q4--- 0.211S5 ...-- 0.C4600 '---0.1044.. _. -- -
r'~-' V~;'I'07'-' -T C 7·--:'1'\8-::::;-'- (1 ""lIra .~;; .: C 2C;r:c::S --:'.-:"-= 0 21C3.'-'-"·'·· 0 0<;4102::-' 'C C:Z8l1'" "-..'-::-.'", -:--•. :~---
":':" •• .:.. • '._ _ .~_ .•.::..;_ •. " •. 'J; ::..__ ;."._. • _:.:.... :. • .• _

v:;lJce '. C'.2'::41!: c.o:n~9 C.13~41 C.Iraal ~.2C620 0.15<765 -.--.--
, 22~:2.-: VA RC C9 .,-.-•. :.:.-:.~:__ . c, sara 8 .-.;::~:': 0 .ooe52 :-~f· .~.C. 4 7 ses -:::~:::- 0.12 es3~: 0 ~ 30~ 48-~ C .("·1566 - <: :"~.-. ~ - ••. : .~- ~ T""."

- - VARel0 -. - - -.- ';C.26907 --_. C. 13C:1 c·_-- 0.01693 ---0. 1) 4 1 1 5 ---'- 0.1)1117 .. . C.I0984 - -'--"-- .' .'- ~ ."'=
2:F:--' _ V~;o \ 1 ': _~:.: i~;- - C.(.9~O 8 :~~:..:::.. C. 29 SI:7 ::~: ~:.' C. 49440 :--;'. 0.49733 ·~··:-;.=O.17627 .-:..:". 0 .12 54 2 -:~-~.::... ~._. .. -- :- .--'

, _ 'V~"nI2 -. - . O.1~610 -- .0.21S57-- ·'C.27C17 .-. 0.61632----0.C41eZ-·---C.C91J14 -:~----_. -.. ::. .
. r .• - '2 '-:.-:: . ., ,. ?-:.-:..; lC' "':"'f'! 22 -'-.'. ": --.-:'-:";- ~ ..~.-:,\' "-.'

2~-.. V...:'\t?l.. " __ ~ C-._::Jo_9 ..· 0.(· .... 7_ ... Je C74 .. 0.6 ..256 :.' -:. 0.19746' --n.l~J26 .
_. V:'lC(\14 •. _. 0.48657 _._. 0.04157 - . - c. ~C'42~ .. , - 0.2~27ti --- O.251?7C -'~-- 0.C49ly')-- ~-. - - -

, 2a~:c:.·--VAR015· '-"::~~;.- C.36~~6 ::-~-~-O.1044~:~~_·- -'C.C8764 ',: . .,- C.5C365 ·-:-:'":'7'O.2~14<; ::.~. 0.19116 --"=-.':- ...:,-.;-.-.
-- V:'RC'\6·----··-- O.6SIiOa-- 0.11)234'- C.06759·-··· 0.16669 ····~:.O.c16<;e----:--:.0.09517··--- ._ .. .:. _..

3:=~::- V:'~C17 --:-~. :.:-: .'. C.64'3t.6·-:-:-·c~:: C.OBCGe .~-::- r..(€e41·7~-····O.31~4P. -.-.:: 0.C:CSC;q-:-::-"-O.C3430 ... _._ -_.. - .-.-
-- -- V:'lH'\!S - .. - -. - r.l:dSZ·--- (,.31ti34 ---- 0.02677'--' O.6!603 -- Q.Celf=f: -- •. (\.lr-154 _.- .-- -- _.. .

32 ~-: .~. - V ~::r: 19 - - :: -.-;::, 0.1 ~44Z -=: ::::~= C. 47377 -:. -..'7 r. C7e~" :-=~ -·0.1 <;26'; -'::=:-";0.0 1«;S2 :-:-:::- (\ .41652 - r:«: ,-. •
-.' V'~02C ..- 0.;4832 ._- C.171C~ _.- C.14<7t:7- . 0.005es....:· -. O.C5146·· 0.£:4512· _._- . - ._ .. _.-.

, 3~:--::':'- VA~C:21 .-: ....,..,,~.;:.:;,. O.4690-~ .;'~~-.:: 0.07112 ';;'. :-t.fOCZ1· ;=-.-:-0.15045 -..'-'-: C.21S5t.-:::=-'~ O.Ot.t:bl· =- --:- .--;--..,---.. r : --.

_ .....:'F.Q22- •..- -' (I.eC'Z29 ---.. C.')41~1 - . 0.21520 ..- 0.08211 -.-- 0.0570~· C.C1766 ...
~F_-'- V:';:~L': .... - . : C.~"1!S·:"~-·- C.28714··:·:·-·' (\.;(,7~1·:"-:~·O.~26')3'·:··'C.47~c;a-:-'·O.C2;9lj --·7"

...... vto; I' '2 ~ _ .. - (j • 2 c; ~: 0 "- - I) • 0 d 2 2 ~ -. - -- C• 12244 -".' 0.24 <::, 4 -_... o. 374 B4 _....- 0.:: 27 =3 3 . ~

~~~~. v:.RC25 _;.~~,._.", O.~C3C:5 '.~:'- .-0.02tiC;{~·~·"-· "C.182C5 ~-:.~ 0.1';562--{.~: O.C!;lCS-:':'~__ C.12f:75
VAR~26 c.~~eS6 C.03~~2 0.~51fS O.Q3715 O.C5558 O.C4655

\ .,:0;'.--'. VA~O?7- .., C.723be-::·--O.OSc;2(\·:~-~ --".C9147 .;-- O.C5137-.·--:.· ·C.I01e6--::--- C.l:609 . __ ._. - --
-- VAQC26 .. - - C.3Sge6 ----. 0.55114-" ·-C.15215 --··-O.'~19'! ._- O.151t.l·--··-C.22233

.:~: \,:.;r29 G.14138·:':: '. O.55t:24 .-..-- O.!.'32r;e ..'. O.2rC;~1 :'·"'-1).02531 - --0.1'")&<;1
-- V~~t:'3(\. -- -~ .Obl?4 _.- 0.76621' -- C.C<;875 - ·'-0 .Ott, 16---- O. C53~1 - - 0.12620 .

'4~. Vt.~ C31· - C.E::2184 ~.::. 0.25693'· -.:-- .< 1).151~9 ':~'." 0.367d6 ;_.~.,. O.C6540 :.--:--0 .073eb-- - _. -- -- _. --- --- --- - ---- - - ---- --- . ------ _.. . -_._._- ..
,

.~

.__._- ._---_.--= _: ''; ----- --.- ----. -- .. ---_ ..- .--:---.=-. -:.---::--. _.:--~---: ... -



TABLE 10. FIVE-FACTOR SOLUTION - SPACIOUS INTERIORS

• 0
V~RIMAX ROTAtED ~ACTa~ ~ATRIX

.'

•
..

FACTOR 1 . FACTOR 2 fACTOR 3 fACTOR 4 fACTOR' 5CJ
t. V~~201 -0.59115 . '-0. 2"'2~H U.344!)5 . o.ot1,,~ ·".n6024

0 VA~='22 ".PoI710 e , 1i'166 a, ~993~ 0.'.n447 c, 2b,~55
\':'~~~3.. . -c, 1~fjb4 . ~.ll)d;:';] a, 21 ~l Q4 ..... ;l2"'2R "'.74759
V~q;:)}4 0.4.1/1J ~.~;;O54 -CI. ")2576 ~. :19!)~2 lJ.r.7R22

0 \';';J=:5 -;.,:. r. ;:285 0.017J7 -0.3379Q e , H'9J \ 0.21566
\':';.t~~5 -~.42314 -~.:'i5J4-1 r..31713 V\.2h996 .~. H'489.
Vl.q~37 ".77QJR . . 0.J27.'i! (1.nJ~~8 r..21ROt) ~.~J253

.

e." Vtt(~"8 . 2.1.9!lQIj C.7~~[14 n.l J5Jl' (li.(;J5t~5" o.rC)f)(l!3
V:.;; ~.19 ,~. 56a~3 O.!lf,462 Vi. 'H'J~2 ~.14~t\4 [1. ~9:~3;'
V~=i~10 -~.2blh' e , !.O698 ".73665 -".(16361 e , ~'. 7221;
V~~~'l1 -~.n77~2 C.3106A9 0.4(1264 n.378411 ".,"J 4 580
V':'~;'12 ~ C.192h5 .. ~.22S61 0.i!A248 0.62057 O.~4t>2~

~., V;:?,HJ 0.23~71 0.307("1 ".C27.Q9 tJ.1j42~n .J .'~7721.c VtR:114 2l.40.170 0.~P.S72 c. {' 5·1a8 ".2'942 "."'':775.. \'~R.~15 U.3':?,)f1b ;.'I. ~·.1841 -~.112~1 (1.54111 ~.'~671
V:'t.i='lb U.6iJJ2ti

~

0.'11161 0,~Q067 0I.1A7'1 -C.~H-:79

e "~QJ17 0.6.5321 0.1-15J8 ,".AtJJ16 0,J8752 -~.~2281
V:'~318 ",1US6~ U. U17 cH ".39!l1~ 0.6Jr.3J ".J,-nt>0
\'.\~~19 e.16112 ; 0.~J7QJ C.!l2J28 0.1437.1 e.3b476o V:~~2~ C.34H2 01.1750:] 0.22128 -0.~291j" r..61H'6. ~ v : ;:.: :.? 1 ~ • 4 ~ ;;'\ il e.b71>t>,) O. ;H'M'4 r..1JQ4~ r, ...'~7~'8 .V:. ~.~22 0.7901;\1 O.2~2~(j e , \'4 914 . ~.~94~H 3.;,B'bl

0 V:~='2J 0.lJ254 0.5tlJ43 0.24998 2l,'.713.~ ~.~722J
\':'~~24 O.24J~4 0. t1Q694 -0.11911 0.Jl/1j4 ~,42676

V~q~~5 0.792!'\9 0.21519 -a.n24bJ U.157"4 0.1JFj52
0 V:':~~b C••S7~92 0.61;;Ho ". ~~R6H2 -""'?1~9 ··Z.02j12

V:.-i/l27 c , rsr»1 e,1~9~J -0. (:5649 0. ~1792J 0.1 9;71
l.JJ\' .1~:~28 e.Jo;'79 -0I.:'32J8 o.481'2 . fl.4'~771 ·~.15aB7 +:.

V:'~~29
.

C.14772 U.1:.1J6~ e.:>66~2 ".19164 -C'.Ll73jJ '-0:.
V:"~~3a ·-P'.~b156 0.1011;1 O.76n27 .:)."7~3~ ~.n8979

V':'~3Jl U.oC942 ~.18711 0.25!a15 0.38JbJ .".;'6446



TABLE 11. FOUR-FACTOR SOLUTION - SPACIOUS INTERIORS

•
oj

VARIHAX ROTATED F~CTOR HAlRIX.
<I ~,'

o FACTOR 1 FACTOR 2 FACTOR 3 FAClOR 4

\.oJ
~.,

o

~" t'Jt~67

.1, J~J3~
~,719J3

"'.l!~"87

~.lj924

-r"C9332
e, C:'Hi29
U,t3:,39
At~6394

;1.J4~'3f)

".01 !:l36
..a. (q~f34
-~.27323

0."'~Q42

~.'·1~412

-?', ~J7112
.~.U9':7J

O. "~32~'
e, ~ n.~n2

~,l'11b6

~, .l5287
~.~~9'\12

e .l~62a7

~.2221t)

('\.,"9626
0."~h:Jb

3.1:'..;9!)
"~.~88a2

f'.~aj67

",37955
~3.D6642

0.33~21

0,612~9

3.1"613
0. '1~!l~14

3. (\27 :16
".A5~"2

", [49711
~.1'7Q7
(1,0 4337
0.5(\b~7

C.~~lj!j

~.576~7

e,.s"6JS7
0.1464"
0.18]::0
".13tl71
~.245qO

0,h!l75~

;'.4b71Q
o, ~'7g 91
0,1233'')
'l.~262J

;'I,J6287
0,U357Q

-~. ~,~,~. ~~

~ ••)4~t.S5
-l1. ~, 8 ~i 4 3
C.b~624

O.~bl~9

0,56221
0,38543

-~,23157

?-,~b615

2,165 47
~,61274

0.5'-562
-0. ~t~?3J

e , jt,q'Jb
0,75373
a, 6;' 194

-~.C3~41

0,33')!:l2
",24"3J4
0. 33:iJ 1
e.6rJl~6

~.~8711

C.iI,8642
0.12')56
~''''~e77
~. ~'2aQ6

r.,lij21j9
~.66"·:O5

l",26J78
".5~2t5

~.13te7

C,?4424
O.6?,~Oj3

O.1d4J4
-2.~3576

(1.~8449

0."6187
0,2·2339

-~,5Q~52

0,~04t8

-0,1~473

e.~~964

0.:':3033
-O,3t~54

~.1l-.i.7i}

0.11;"~7

0,5:;833
-O,32977
"0. (11 8t'S

",32.e60
~,38151

3.':S2~2

"' ••H,IH35
O.b6~90

;'1.tl9495
l',25J('L'
O,11a5~

".~~!t.~
~.4j6J5

0,77055
",~4266

e.J7~37

C.c~470

~.:;1776

0.714J3
e,391QS
O,128~8

-0,1 4725
0,S48~&

V~f\;'~ 19
VHl~2;)

V:'i<?21
VAR~22

VAi1~2J

V~~;'24

\':'R~25

VAQ:1'6
V!.K;:27
V.\RJ26
V"'R~29

VAR~33

VAR331
r;

V!.P.~~l

;'"l V:'RZ~2
- • VA~~~J

V.1R~~':

V.1R?":;
\'~~l~5

• \,':';(~~l

VA;(J~B

V.\R~;'9

VA~Jl~

VA~-=11
V:.R;\12

. VA.~~13

V.t:?J14
.: V.\:l~15

Vl~~16

• 'I1R~17
Vl.~ ..H 8

3

(J

~

(3

o

o

-0

:J

e



VARIMAX ROTATED fACTOR MATRIX
...

iJ

TABLE 12. THREE-FACTOR SOLUTION SPACIOUS INTERIOR

-.

-..:J FACTOR 1 FACTOR 2 FACTOR 3. Vl.pnOl -"',52879 -0,26681 0 ..39493
~

VAR~22 0.U81ge 0.1~713 "',66:5~6
V:'RZ~3 -0,2 4 073 0,(~Jti8 "'.2~<17'
VI.~l;!4 0 •.H995 !.".~P.591 -U."221;8

•• V:~ ...~5 0. ~'~!oJ1:3 C. 6~~9' 1 ~.\1t-754
',;~P;1?6 -0.2418~ ·~.le ..~U ~ • .e~n~~
VAIt~L17 ".7Q4\2 0,J~;~4 .,. r'1lt22

~
V:'if:;il3 0.;:1779 ".71536 0.1 4930- VA q~;'9 C,~7~6fj r.';)E54Q c, :tNiR 1-
\':.~=n~ -0.:P"~1 a, ;, 3asa t'I.t-~4fl6

~
V"'~3U 0,l~82a - t1.2::S~?4 0. b!,;',5J
V:'1~12 0.44972 ~.1'.GR2 J. 5'4~9~
Vl.Rl-13 0t~2g4~ O,13833 ".272U7

a VAo1J14 O.!Ji47b O.~4H"3 0.(lQ8B5
V.\~£l~ C.5H!7:> ~.MjH44 ~,11~f'1
VAR~lb 13.6Q462 3.r6971 a, ~'JJ38

0 VAi-1~17 ~.73i57 0. 'H'341 ~.1344~}
VA"!, 18 0.J5{\~2 ? ,~;: zas ". 61 (~/l
Vl.R'·19 O.IJ666 '"'.1 Q630 ".52712., V.!. ~~~2" e , 2:'132 ".4757tl ~.18f'23
V:'~~'l 0.48381 O.63!)58 ".J~2~3
VA~:-22 ".7j7~4 ~.:"117 -,~."q 1B

~
VA~~2J 0,1J4b9 t'I.424~9 'l,3~949
VI.;<Z;>'; ".J1288 ~.239~2 ~.'-'J1341
v:';(~2!:) 0.7~97~ O.J11li'4 -~ .l'7~~1

!.) \'I.R~26 0,351'8 r..~f-55J 0.;123 13
V~r\;]27 e,63Sb4 n, 2q~;5Q -~, .12:, 12
V~~~?8 2,5U421 -"'.l~'bB ~.517Jl

I) VI.~~29 3.20774 ';1, ~b241 C.5~7<2
VI.R7.3C -0,12932 ~,15431 A.04942
VARaJI 0,71160 0,13735 0.28131

.a
Vol
\..."1
~





TABLE 14. EIGENVALUES, PERCENTAGES OF VARIANCE AND CUMULATIVE PERCENTAGES FOR
SPACIOUS INTERIORS.

. "

; VARIABLE EST COMHUNALITY FACTOR. EIGENVALUE peT OF VAR CUK PCT..
VAR:"t'l 1, 'HH"~~ " . 1 l 9.•23{198 29,8 21).8.., V:' i' ~~~2 1• e ";'~J 2 3, Ml?;,2 11,Q 4 J .7
V:'R~~J 1 • r.0?~l0 .

J 1.~617a 6,~ 47.7' .
•. VAR~~4 1. "ce~0 -, 4 1.30.;.~4 4,4 !l2.1, VAP~h'5 t • ,'·~a2!!3 .. 5 1,1"'367 3,6 ~~.6
., Vt.M~(;6 1 • ~~ ~ l' t' 2 6 1. ll"637 3.2 5ti.9

V~C\ .'''7 . . 1. U~~'M. 7 ". 952Q~i J,1 61.Q.
V:'~~."8 ! ,"~!l;'J · 6 ~', 80492 ~,R o~.7•,
VA of~{'9 1 ,'H1;' ~1" 9 n.lMtZ11 ?,I 67.4.
VAp(~1" 1,couaJ 10 e , 77~~a 1 2,5 69,9, Vt.~Jl1 1 ,O,,~~o~ 11 9,7177k1 2.3 7'-.2
VA~'112 1,r1Vl]l-'" " 12 U,6QQ~13 2.3 74,0
VAq~11J . . . .1 , ,,~~, -:, ~, 13 ~'. 655b7 2,1 7~,5- .., V:'1,'14 . 1 •C~ ..~~~:J 14 0, s t {)O~, 2.0 78.0
VAR;'15 1,~~~0~ . 15 ~.6~~99 1,9' eI' • ti
VA~,U 6 .. 1 • 'HH~~:J . - 16 ~'. 59~ 15 l.l) :j2,~

V~~:t17 1• !H~;'~~' · 17 '~,544~5 1. R : 84.20J . "

\'J.F~16 1 • ~";'t1'J . · 18 ~.49(H2 1.6 8~.tl
VA;;:a9 1. t:~.11.~.1 . - -' 19 ., r.472~9 1.5 fc7,4, V~;; .~~~ 1.l'~ri~~

~

2~ n,d34t~ 1.4 Be.8,
. VA,,:~ 21 1,~~O~[}

.
21 0.4'261 1,4 9~,1.

- V1f'~22 1 • ;,e l~ ~ ~
. .

22 e, ':~'951 1.3 91.4,
VA~:~2J . 1 • rWU~Hl 23 . ':'I.J91·.2~1 1.3 9').7J ~. V~ ;;:'"~24 1 • \~~i1t\~ . 24 0,J7~03 1.2 9oS.9
V'\n~2~ - l.c~~~n .. 25 ~.35<144 1.1 95.1
VI.?:'26 1,,,,r'~~~ . . 26 f~.31Jl" 1• '" 9n.lJ
VA~~27 . 1."~l'~" 27 C\.~93H. 0.9 Q7.n- • .
VA~:~28 1. cenca 28 . 0,2719:.1 0,9 97.9, V:.t;,,29. 1.l':}~:~~1 29 . ~.2':55~ 9,R Qa.}
Vt.rJ3a . 1.l;.·M~U 30 0.21992 0,7 9Q.4
VAF<';Jl 1. C2tHH" 31 ~.18~38 0.6 1~"'l'~~

)

\..,J
Ul
\..,J

)



TABLE 15. SIX-FACTOR SOLUTION - NOT SPACIOUS INTERIORS

.
~ VARIHAX ROTATE~ fACTOR. MATRIX

'0 .. .,

..
.- . fACTOR 1 FACTOR 2 FACTOR 3 FACTOR ~ • FACTOR 5 fACTOR 6f.;J •

,. VARZ01 -0,18119 . D,23626 -0,08150 -0.70109 -e,C456J 0.24261
.• , VAR:32'2 . ~.3428J 0.4"518 . 0,48469 0.26678 O.25786 ~,"8451w . V.\F\t'CJ. O,e62~t P1.C2259 O,O1952 -0,15776 0,C7990· 0,84057

V;'::\Z~4 u. ~9239 . 0,17959 0.11421 0.19928 (1.22~26 O,kJ:5tlll
ViR:~~S U•.e7eS2 ". !"'7'!~0 .U. 11 "55 0,22844 0.1~122 l1,O7739...,
V~j:(~J6 O,~67r." ·0.,~5303 O,81821 0.17849 0.04259

::~~~~~ ~
..

V:'K=~7 0 • .::531(3 O,l'l9103 0,14817 0,59675 e , 20007
.._ V/.q~~8 O.718b:l .",~46J6 0.J9~33 0."85~9 ".0"366 0.05561

4JI .
V.~qJ~9 ".72.,66 . 0,15488 0,24856 0.14713 0,16249 O.O~54S
V~;(;110

.
p,14~2a 0,78662 0,07B~1 -a,n6478 ~.24366 0.15849

\'!.i\~11 a, 4 HH-~2 -0,1 !'2\18 e.7r-tl96 0.06~2a 0,"1236 .".~314..5
f4iI

VA~~12 . C,34J41 0,12436 ".15256 0.12722 0,00845 0,"87324
VAr<~1J 0.(\9152 0,13518 .~,O5873 B.04099 0.68527 ".~7916,

... \':'1\:'14 0,74044 0,13815 (j.2J18~ 0,17919 0.11457 0,12776
<' .

V:.Rn15 0."~2~7· 0,19255 -O,105Q8 e , "1716 0.b7,,34 -~.07ti51
V:.R~16 C.~2':89 0,1 0028 0,16250 ~.67645 e0."1998 O,~6J58

Vl.;\~17 0.~8.114 ~ 0,~75~6 e.19345 0,22737 0,29768 0.334~5
0

V:'R~18 0,183213 0,1S881 O.30Ja2 .e.C5~9~ e,62~28 0.13923:.
V~;(~19 0."5654 0,2~751 0,23528 . 0.n37~8 0,.:7963 O,4~245
V!PC2U ",2C3~1 ~,?5127 e.~~81J C,~9209 e , '~5791 e,e4012.,
VLr\~21 C,lJb64 .0.01431 O.j~772 0,148Z3 -c.ea2eJ '1,09244
V:'j:\~22 t1,375~7 e.C6665 0.43816 C.6278~ 0,"3314 0,U199t)
V.\R~2J 0.3~O9~ e.33428 ",46~49 0,:34131 0.099~4 e,eCJ87

<I V:.R?24 0,44452 0.11162 -0,10513· 0,39173 -a.l'l636 ~."4001
V:'I\~25 0,4.3553 Ot~ab84 lj.l~616 O17U~72 C.1M:37 O,l~3l2
Vl.~J26 D,726.~8 V..~9425 U.2~~4a6 0.15265 0.12712 ~.4'25~9

WI VJ.'f'.;'27 C,~?f>6S ·0.~21~6 0.1SC~2 . e.62b35 0,17467 "3.112':2
V:'H~'26 '1, ~~ ~ 161 e;81~96 -~.02a2a ".1211~ 0,17616 .". L~b29J
V~Rt29 0,26521 0,1!>722 0,719~5 0,16061 e.C3f;~2 0."8d75

.:I'
V:'ii~3" 0.13"71 ~,8J6J2 0.C2863 .o.e"'J54 O.2145!) O. r,7527.
v:.n331 a.525~" 3.22!)B0 e.e3~56 C,32659 .0.24886 ~.16137 \.IJ

\J\.,:, ~





TABLE 17. FOUR-FACTOR SOLUTION NOT SPACIOUS INTERIORS

•
~ . VARIMAX ~OT~TED FACTOR MAT~[~ .":;':;' -:':-::o:;~;:~?:'::·.~·.~.·· ..::.:'.: .;;:~..'. -0:_' .., . "',:, o_-::·::.'·~:·~ ,-.·,-:-:,,,,·o~·· -.;.:.~ ~'~-"'-' :,. -'~:.:': .. ~::--:~. _.~-:.

- .----.-_ ..__._.- .. _.. --_.-._.. '-' _._- .. -_.__.. ------ - _ -.. - -- - - _ - _ ..

J rc .k~.::· :~~~·i:::~·:·~::=~~~~·::':~-:':'f:-::::i-:~· :o~:=.:f·;;r;;·:" ~ -~·.~.o ..::.~_...:-_:._~.~;" .. _~-'~.~.: o.~::~.~--~-: ~'. ,.oi=.2"'~;~~~:~~~.:

#

:J

-;,

,

\..oJ
\Jl
~

12~:~~-=-:.:~S~Zif.-So~:7-f:;~':';·FAC·TGRo·~"i"°.~o:-FftCrriR : 2 - FtC y'OR :- .3 -.-.... FACTOR : 4 0

'. :::::.":: :.~ •----------_. - -- - - .. -- -- - .. -- - _: _::_...... . .. -_..:._ .. :"-,:",--:.. -
~4::::·~=.- ·V·-A··;:C·-O-I-· -:--~"""'--~-.-:0--6" 3'·6'-8- :-':-.'-".- 1 6'1:4' s : --" C· :::lC7" 0 .:~-- 0 .3"·fL ·4·-- -:- ::-=--::- =-:--:-:--:___ I" ..• t __ .e __ c: __ • II.... ~ ......... _•• _-co . _ .._. _

==:-VARC02 ._C.3~4J4 __._ C.41794. _. C.~39ce.. (\.06254
. ) ie :=-__.~ ·."·VA 000 3 ~: ....'.:~: . ~ :..~ , r.4 n1 ", .,.': 'C ~ '9C5 5 .'. r. 02 5{,1 --..c- " ~o 314 '>: ':~'.:::-.;:~~"77.:~-:--:"___ C' __ • .\,,; l __ ._.... _....:.. __ _ .._ . __ 0 -_~ ..~._

._::_.VAFHin4,.0__ :_,._ .. C.54554 ...._ O.2845C _... C.2072~. .0.1«;072 ._... _
18 :--:-_-= ":.'1AI'00 5 ~" .~ i., '~'::: - C. 50:n 5_.':::.":-: C. 14; 4 ~ . _ .;. -C. C: 442"= :.:~ C. U: 735 ·.20'· ':'::",?:.::'..,=--=.' ~
__ YAR006_.. '.'_'_' _ 0.0<;1145 __ . .::O.0320t C.eCS«;2 0.COl15

20~~.~:·~ VAR(.i07:-::. :....:.~ ·C. 72981'=.'-;-':-:- C.1903C; -~7: 0.211 t{'-:-::'-- ·~O .00119 : ~:~-:~~ ::..;:;-...,~.:::=:::. -=~ VARn(16_0-~._ 0~.=~ ~.."o.• 52113. ~~: .:...c .o i ce e ~-.~' _ c. 49951 ~~~. O. 26363-"~~':._~_~~.~:
J 22~.2.·_ VA?O'9 ~':-::.:,:'=;;" ..0.5812:2 ~.~ .0.22 c; 17 __ :.,.. C • ~c: 431 .~.:~_.0.195 6 3._·.:~·.=-,.::"..:. '~.::~:..:' ':

=:.:_~ VA~t) 1 0---:::-:: ~ 0.:'::: .c, (\01::: .-::._. :.; 11.~9482 -=. . ('. 13 4c? __-:-~" C.11 97 2 .' -.-.'~:O:.' ----=-::'-:.
24::.:::..:.=.:VAlC011.-=.:':.: z...==-.. C.27C7,. -'-~'': -C...... 1S94 ..-::-. C.15c~~,- :',,' 0.11255 ." .-,==:=-":~.::.:::~-=-

__VAR(,12._.~__'-P.36!4f=~·0.•4i132--· ··0.li2C3 ._- "0.21666 --_.
2ij=-::':-;':' VARO 1 '2 ~7-':-=:.-.-:-.:.=. C '-, L31..2 :- ·~·o·- e :5C on 1··'-' .: -r. "" l' ,,--,~-~.,.-:"0' , 1933--=:::'-:'-:~-'-"~_-:::-=---=-_.:..". ., ---=......;,,_~_._ ... v _ _ __ \,.;. ~ _ ~ '.\.-:1"" ._._.... __ _..:~~~:-.;..~~~

•• =--=-__. VAR.Cl14 _-::-:-:::-:::.• ':- O.612(\a~:,:-;-:- ~.!9~,1 ~. _ ..C •.=5482~__ 0 .2~2t8" =-: .. _. _.
) ,,~=-=-.:-=:...vAR 015·:.;.=.:.:..:·~_..0 •.12616 .'::': t.:. :>3,., .". -c .13 53(\ :-:_..-:"C.03273_:£;G·I~·..o-.:':'':::''

::....-:.-;-_. VAR016 . 0.45~ltO_. C.06l:95.__ .o.nlco _.,_ :-0.18132 . __..._ . __
::::_'':':' '1Ac Ol 1 ·" ·' ·~::·.f-: C-t. c L33 ,~;-;:",O "~.'L~.. C.·5"~= ~ C .,7 r- .,~ .. ·-.-.·'~---C___ .... ('\ _ ... ~ •• 6~V _ __ ._, .V'._._~ ~ _~J ... _ ~.J -"_~. _ ... - ~...:.-. _

_ VARCla ~.le3ea C.43414 r.26982 Q.2311U
:;2 ~::.1~':·'.'-VA ~f'19- :~:.: -::::-~'.~~.::: G C-3 21-'= ~.-~ .. G 491 (l c:--:.~ - C ·191'·-:-- - (\ 413 ~ -' -=-.o.-.::--.-:.:-:_--:~_~~--_. ----._--_. ~ -._-_. - - .~ .. _. ~. ..=>_. _..~.;.:-~-~

=.--YAR02C. CJl15855_ j:.• 10C3C._..__ 9 .'1<;10= 1 .9...751t:8,-===--=--
~ :!-l =.::~~-::-.vARC 21 ~\__ :::~.~ ""=~::.o·~ 5 7 fa 6 _-~-f"~'-o .00 2 3C-.-::·~ - C.• 47 5El ::':-:~':-:: 0.2 b99 3 ":' ;:-'~o·~-

___VAR022 t' .•64889 .. 0.• ry£:55E____ C..49471 -0.08271.-'- .. - ---
o 3S =~·.....:.'i:.VAR023}:~:·~~- :=c-~~f:~O~447.9 e=-:.:=::~~: ~-c·. '3 2620 .=.~'... C. ~3 715.· :..' . :-0.02866 :-=""=.~~~.:~::::

~~ 33 hh:~:_~~~g~;::~-..~::.--:~~·~g:.i~~~~ :::~.~:' -g: ~.~ij~"_·~_- ~~: ~~ ~~.~.21 ;-~~.: ~~i~~ '. --<'':;'-::''=:~"~=-~-=':.~
=--",--VARIJ26_. C•.5931C.__ .O.16C4~ C•.~204e .0.21831 __.==
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TABLE 18. THREE-FACTOR SOLUTION NOT SPACIOUS INTERIORS
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TABLE 19. TWO-FACTOR SOLUTION NOT SPACIOUS INTERIORS
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TABLE 20. EIGENVALUES, PERCENTAGES OF VARIANCE AND CUMULATIVE PERCENTAGES FOR
_NOT SPACIOUS INTERIORS

~

e> • • VARIABLE EST COHHUN4LITY . . FACTOR EIGENVALUE PCT OF VAR CUH PCT

·VIRJ01 1.e"~(l0 1 1~,J~2~0_ 33,2 ~3,2

': V:'R;;'~2
.

1.0~Cr." 2 .J,l~547 lC,2 .43,~
0

.
~ o~ VAR~;'J -. 1."OO~0 0- 3 1.92~B6 6,2 ~9.5

· . VA!\2~'4 1.0A;H'!3
0

4 1.5~736 4.9 54.5

0 V.lR1rJ5 1,en?~V} 5 0 1.21""35 3.9 53. 4
.. V~";:'~~6 lt2~kH,a 6 It131~1 3.6 f2,O

, : V~~~~7 1.r."~3" • 7 0,93644 3.~ 6~.1

0
· . v:;~.:a '. . 1.~~C~Q · 0 8 C,€;J405 2.6 67,7

- V;'R2~9. 1 ,O~H~J:J 0 9 "',79798 2.5 7~,2
·-'V~R;]l" 1. O"~W0 10 0.72'1J3 2.3 72.5
• . VAf~I' 11 l.e"~~,,

'- 11 0,67620 - 2,2 74,7
0 - ; V:'~;J12 l,eaCn~ 12 0 O,67(:'J2 2.2 76.9

.: VI.n~lJ . 1.(H~~~" 13 0.t9622 1.9 78,e.
V:'~;}14 • 1. cn~, " ~ 14 0,58n~2 1,9 S~.70
V:'R~15 1. "~[H~0 . .. 15 0,o3~10 1,1 82,4
V:.RC'16 l,lH~C?~

. · 16 o,4~ja8 1,6 84.U.
VloriJ17 . 1 • 0 ~~" ~" . - 0- 17 e,.Hi&138 1,5 85,5

0 · .
V:'~~18 l,C~~~t3 · 18 0.4(~24 1,4 815,9
V-,r.~19 1, C"(. ~ 0 -- 19 C.4:9SJ 1,4 58.J

0 V:' ~~~~1 1 • \H'~H:~ _ 2~ u,4?lsa 1,3 89.6
~. 0 V'. ~.~ 21 l,ourC3 . . - . 21 ~.38!l63 1,2 9~.8

Vt.t<3:!2 1.(lU~;'~ 0 22 0 r..36702 1.2 92,"

0
_. VA;(~23 1.0M'tH} 23 0,3C:9~3 1,1 . 93,2

v;'r.<~~.: 1.~r~;,~ 24 .
0.32b~J 1.1 ~~.2.

V:.17?S 1.r.l'-l~J
.. - · - - . 25 .' - . 0,Jr.7~2 1,0 95,2

o V:'xr25 1."~G00 26 0.28~26 0,9 96,1
Vtr!~27 l,"C~C~

. .
27 0.27491 0,~ 97,0

VAR=,28 1 ,"N:~J . 28 0,26136 0.8 ~7.8

VI.R~29 1. "NH'3
.

29 .
0.24~36 ~.e 98,6

0
V;.~:).H) I,C"~2J

. 30 . ~.22735 0,7 99,4
. V:.:.:cJ31 1."~2"~

- 31 0.19937 0,6 123,C
Q .

"'"\Jl... '-=>.. ".
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o .!':. . -
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TABLE 21 INTERCORRELATIONS BETWEEN THE ITEMS OF SPACIOUSNESS

FACTOR 1

Item
No.

7 inviting-rep. x

25 oomf'or-t , -unc .• .7309 x

22 restf'ul-dist. :7330 .7298 x

17 imaginat.-un. .6060 .5500 .4900 x

31 impressive-un., .6000 .5100 .5200 .6500 x

16 sof't lig-ha. .5212 .5425 .5495 .4600 .4600 x

27 livable-un1i. .6000 .6294 .6035 .4000 .4500 .4457 x

13 dynamic sp- .4490 .3552 .2713 .4200 .4500 .2844 .·2436 x

1 cozy-monumen. .4829 .5178 .4896 .3100 .2200 .3377 .4737 .1976 x

16 mu1 tip1e pur. .3703 .3422 .3544 .3200 .3500 .2984 .3581 .3137 .2000

\..U
0­o



TABLE 22 RELIABILITY AFTER DISCARDING SUCCESSIVE ITEMS SPACIOUSNESS FACTOR I

Q) C)

a> :> r-I
:> .,; .c

C) .,; ~ d ~
r-IQ) 0 Q) C1l c;: r-I 4J

,..-o..C1l ..-f r-I C1l l=: ~ H .,;
";0 E C) ~ .c 0 .,; G-l 0 4J
~o- d 0 ~ 40)"::: d H ~ ~ G-l .,;
r-IH ::: d N G-l!:l-' > 0- d C1l e :>
~ ::3 >-Ci 0 OeM oM s E Q) 0 :::
~Pi ~CJ) 0 CJ)~ ~ H H p:: 0 H

Item
No 15 13 1 16 27 31 17 22 25 7

n 10 9 8 7 6 5 4 3 2

r* " " .3200 .3300 .3600 .4300 .4700 .4700 .4700 .5300 .5500 .5700
J.J

r. " .4500 .4800 .5200 .5600 .5900 .6100 .6400 .7300 .730S
J.J

ALPHA .8900 .8920 .8990 .8990 .8911 .8875 .8773 .8908 .8440

\".I
0'....



TABLE 23 INTERCORRELATIONS BETWEEN THE ITEMS OF SPACIOUSNESS

FACTOR II

Item
No.

8

21 .5565 21

5 .3685 .3847 5

4 .4886 .5612 .3871 4

9 .4982 .6538 .3!l60 .6400 9

26 .4835 .5440 .2332 .4050 .5648 26

14 .5128 .6373 .3073 .5856 .6306 .4789 14

20 .2923 .3070 .1638 .2734 .3562 .2429 .3110 20

3 .1990 .1174 .1778 .0374 .0572 .0622 .0694 .3945 3

23 .3545 .3536 .3617 .2668 .2752 .2340 .2991 .2235 .1476

Vol
C\
I\)



TABLE 24 RELIABILITY AFTER DISCARDING SUCCESSIVE ITEMS OF SPACIOUSNESS

FACTOR II

"d
"d <:>

"d "d CD 0 -e
~ CD e l:: l:: <:>
~ . r-i N l:: d N

oM . oM ('j oM ('j r-i oM
.p .p .p "d 0 l:: r-i d l::
..t::~ ('j d> "d..t:: 0 H U) (OJ Pot ~ ('j

~H CD N O!:l.O l:: 0 f:l.O f:l.O
oM d HoM O.oM oM 0 . H . . • H
~A <U) t'-~ r.. 0 ~ 0 ~ ~ ~o

Item
No. 3 23 20 5 26 4 8 14 9 21

n 10 9 8 7 6 5 4 3 2 1

r* .1400 .2800 .2800 .3000 .3600 .4100 .4200 .4300 .4500 .4600ij

r .. .3500 .4000 .4400 .4900 .5500 .5800 .5800 .6400 .6500
~J

ALPHA .8400 .8600 .8600 .8700 .8800 .8700 .8400 .8400 .7800

.....
~
\Jo,I



TABLE 25 INTERCORRELATIONS BETlfEEN THE ITEMS OF SPACIOUSNESS

FACTOR III

Item ·
No.

2 2

10 • .3600 10

.30 • .3857 .5500 .30

18 • .3890 .2100 .292.3 18

11 • .3585 .2600 .2691 • .3706 11

29 • .3.394 .2000 .3171 • .3258 .2915 29

19 .3993 .2700 .3190 .4054 .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

"""C"\
~



TABLE 26 RELIABILITY AFTER DISCARDING SUCCESSIVE ITEMS OF SPACIOUSNESS

FACTOR III

"C
0 "C

4-) (l) (l)

0 "d M 0
or! <:> (l) ('j
M "0 4-) 0..

4-) ~ 4-) It)

>- It) 0 ::s (l) >.
4-) (l) (l) s:: o M ,..; ~ 0 E
0.. -c en 0 M 0 0 M (l) 0
s:: on :s 0.. s:: s:: s:: d H 0
~ ~

.... 0 ~ ~ ~ ~ r:.. ~.....

Item
No. 6 28 10 19 1.2 29 1.1. 30 1.8 2

n 10 9 8 7 6 5 4 3 2

* .1500 .2700 .2800 .2800 .2900 .2900 .2900 .3100 .3300 .3500r ij

r
i j .2800 .3200 .3200 .3400 .3400 .3400 .3500 .3600 ·3900

ALPHA .7900 .8000 .7900 .7800 .7500 .7100 .6700 .6200 .5600

"'"'0"
\J1



TABLE 27 INTERCORRELATIONS BETWEEN THE ITEMS OF CRANPEDNESS .

FACTOR I

Item
No

14 14

21 .6303 21

26 .5671 .6485 26

9 .6465 .5878 .5488 9

8 .6113 .6550 .• 5866 .5756 8

4 .5129 .4422 .4629 .5822 .4375 4

31 .5353 .4174 .4505 .4693 .3826 .4526 31

24 .3708 .3136 .3052 .3295 .2814 .2842 .2949 24

5 .3394 .3027 .3238 .3256 .3260 .2895 .2990 .2088 5

17 .5485 .5049 .4641 .4100 .3991 .2050 .5381 .2263 .2499 17

4.7621 4.5024 4.3575 4.4753 4.2598 3.6690 3.8444 2.6147 2.6647 3.5459

.52912 .50026 .48416 .49725 .47331 .40766 .42715 .29052 .29607 .39398
\.oJ

'"ov



TABLE 28 RELIABILITY .AFTER DISCARDING SUCCESSIVE ITEHS OF CRAMPEDNESS

FACTOR I

I
'0C) '0 '0. (!) '0 I '0 0'0 , I C) Cl>

s:: > <l> e '0 Cl> s:: Cl> 'ON ~'O

0 or-f r-I > 0 .p d 0 C)-n ~ <:)

-rl .p d on N d r-iS:: N~ c:1 ~

(/) .p d 0 (/) -n '0 s:: c:1 d or-fd r-i:::
0 0 s:: (/) (/) s:: Cl> or-f ~r-i :::~ P-td

-rl ::: or-f Q) c:1 N '0 d dH r-i
.p

~
~ ~ H t..o-ri H ~,.o ~O ~P-t

(/) (OJ ..-I 04 HS:: 0 r-i H ..-I
H ~ I 5 H 5 o d 0 Hr-i Or-i H..-I
o 0 ~ or-f 0 or-f (/)~ 0 Or-i r-i 0 .....

o 0 0 ::: 0 s:: or-fH ::: o 0 • 0 o 0

~< Z ;::> ~ ;::> !=I 0 ;::> ~~ ~~ H~

Item
No 24 5 17 4 31 8 26 9 21 14

n 10 9 8 7 6 5 4 J 2 l.

r* .2905 .2961 .3940 .4077 .4272 .4733 .4841 .4973 .5003 • 529l.ij

r .4299 .4648 .5099 .5336 .5545 .60;8 .6048 .6215 .6303
ij

ALPHA .8829 .8866 .8927 .8890 .8819 .8848 .8596 .8312 .7732

\.V
C1'
-J



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 .2742 .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

.41013 .41221. .3761.0 .29725 .28436 .32728 .32445

l.W
C'\
Q:)



TABLE 30 INTERCORRELATIONS BETWEEN THE ITEHS OF CRAMPEDNESS

FACTOR III

Item
No

6 6

29 .5791 29

11 .5592 .5476 11

2 .3855 .5202 .4725 2

23 .4045 .4995 .4370 .6126 23

/

VJ
0\
xo



TABLE 31 INTERCORRELATIONS BETWEEN THE ITEMS OF CRAMPED}.TESS

FACTOR IV

Item
No

1 1

25 .4827 25

27 .5107 .6932 27

16 .3483 .4283 .3485 16

7 .4565 .6558 .5932 .3329 7

22 .4672 .6765 .6320 .4476 .6437

\..U
-J
o



TADLg 32

SELECTED ITE~tS AND THEIR HELIADILITIES FOR THE

'SPACIOUSNESS SCALE'

)'(1.

FACTOR I

n=4

alpha-·.89

FACTOR II

n=5

alpha=.86

FACTOR III

n=8

alpha=.79

Comf'ortablc-uncomf'ortublo

inviting-repcllina

restrul-disturbina

Ld,vubLo-cunLLvable

well- oreanizcd-poorly
organized

well balanced-poorly
balanced

we Ll, planned.-poorly planned

well scaled-poorly scaled

coordinated-uncoordinated

roomy-~ramped

large-small

f'ree space-restricted space

huee-tiny

uncrowded-crowded

open-closed

uncluttored-cluttered

wide-narrO\-I

(APPEAL)

(PLANNING)

(SPACE FREEDOM)



TABLE JJ

SELECTED ITEHS AND THEIH nELIA1JILITII~S FOR TILE

I CRA~IPEDNESS SCALE'

372

FACTOR I

n=4

alpha=.86

FACOTR II

n=J

alpha=.8J

FACTOR III

n=5

alpha=.8J

FACTOR IV

n=,3

alpha=.86

poorly p l.annod-woLj, planned

poorly blnnced-woll balanced

poorly organized-woll
organized

uncoordinated-coordinated

small-Inrgo

nnr-r-ow-wf.do

crowdod-uncrowded

cluttered-uncluttered

cramped-roomy

inadequato size­
adequate sizo

f'ull-empty

uncomfortable-comfortable

disturbing-restf'ul

unlivable-livablo

(PLANNING)

(PHYSICAL
SIZE)

( CLU'l'TERED~ESS)

(APPEAL)



APPEnDIX III - A

The queotionnairo form uoed in tho firct ctneo of tho ocnlo

construction. (Pairs \lith an £tutori uk ar-e tho inter (\(1I1i tiona)



J74 .

Inn.

"

13010\-1 you \-li11 find n Bet of o.d.jcctivo ,c.iro thF.t rot'.•, bo used to ~.cacribo

nrchUocturc.l anacoa, .!hct \010 Honld 111<:1') ,;'ou to do io to .~o throu!,:h /,)E\.O~ ono

of tho adjectivo ,airs and mt!:;, c. jud~nm'lt r''',:r.r(tillr~ it:: c1c:,~roo of &:\lpro,rir,to..

noss to do scr-Ibe t 110 s""r',oious;~ of t\ room. You aro &·1:~Cd. to indicnto your

jud3mcnt for or.ch cd.,jcctivo !It:.ir on an C'lovnn point "r."ropriato-inn.,pro!lri-

nt o" ratin~ ccato, '.rho moro ap~ropric.t('l you jucl.10 £'.1'1 od,jcctivo pr..ir to l)o,

tho lE'.re;or Hill be t~le number tha.t you wouI d circll"~ convorMly, tho morn

inappropriat 0 ~ou jud30 a !l~ir to be tho nr.u'.llol' \1ill bo tho nurabor- you lIould

circle; for o~~nplo, if you fool that ~l F~jcctiv('l p&ir io o~tcmolj n?prop­

riP.to (to descri,be tho apacIouanc ss of n room), you \'I'i11 circlo ol.cvonj it

cxtcmoly inap,ropriate, you Hill oirclo 0:1,01 if yOl\ jud,;o t\ pa.ir to be no­

ithor ap~ropriate nor in&~pro~ri~to, i.e., neutral, then circlo oix; ~~d

co on. If you tccl that tho meaninz or a pnir io uncloar, thcn indicate by

putting a. c:ucstion mr.rl: next to it c.ftor your jud~l'Jont.

~l<?aso ,try to make a oOl'arD.~o and indcpCl'ldont judgment for each ,cc".jcctivo

pair. ' .

THANI·: YOU VBllY LUCH.

•

.'
"

I
I
J
I,
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goni1o-brutA.l APpnOpaUT= 11 10 9 3 7 6 5 4 3 2 1 Ir:J.rrHC1'nI/.T~

good-br.d AP!mopnt/.T~ 11 10 9 8 7 6 5 4 3 2 1 IHi.PP\~Ol)aI :IoTn

hnpPy-sM APpnOrnIAT~ 11 10 9 8 7 6 5 4 3 2 1 I U:.rPUlli'nIf.T':1

empty-full APl'nOPiUm~ 11 10 9 0 7 6 5 4 3 2 1 IUi.Ppr.opaH..T~

Good acouotioc-poor
ncoustiOQ l"ppnOPRIAT~ 11 10 9 8 7 6 5 4 3 2 1 Il:/.PPROPRIt.'l"':

plo~oins-cnnoyin~ J.PPRO."nI/.T~ 11 10 9 3 7 6 5 4 3 2 1 ur:.ppr.O?;lIl.'r7J

. contoMr>oro.r-.J..trcditiono.l /.ppnOrnI1\T~ 11 10 9 8 7 6 5 4 3 2 1 I1u.rrnO,'itIl.TJ1

~ood colours-b~d colours .\PPH01':tINrf:: 11 10 9 8 7 6 5 4 321 IH!LP;'itCPJ1If.'m

good 1i~htin3-poor

l1ehtin~ APP:t{j?RI/.TP. 11 10 9 0 7 6 5 4 3 2 1 IUlJ'l'HOP:11:'Ti1

Q.uiot-noiay /.PP~lOPo.I!.Tf: 11 10 9 3 7 6 5 4 3 2 1 I1UJ'PROPRI': T3

grncof'ul-clumsj' .\Pi'n(j~':~I:.T11 11 10 9 8 7 6 5 4 321 Iii•.Pl)~10Pl~V.T"

privnto-public .\PP.tGPHI/.Tn 11 10 9 3 7 6 5 4 3 2 1 Ii;:.}'P.~O?1IJ'.Tr:

good 1inc~-bD.d 1inoa /J'~ncp;u:.~ 11 10 9 8 7 6 54 3 2 1 lifJ.P?~or~u...1'::

Good tomporoturo- brA
t cmporE'.turo I.PPfilWnILTTJ 11 10 9 3 7 6 5. 4 3 2 1 Iir:.ppnO?~lIJ.T~

'. popular-unpopular JJ'paOPiU:.Tn 11 10 9 8 7 6 5 4 3 2 1 IUi.P?llOPllU.'m

diatinctivo-ordin~ry APPROPRIl.'m 11 10 9 0 7 6 5 4 3 2 1 Iil!J'pnOPRIATn

imncinotivc-unimQGinctivo i.,pPROl'rU:.'rn 11 10 9 8 7 6 5 4 3 2 1 l1l1.PPHO?·.tI/.Tn

porson&l-irnporoona1 ~rnOL'iU,"T:': 11 10 9 8 7 6 5 4 J 2 1 IU:.?!' ~OrllIAT~

zood vnntilotion-poor
ventilntion tJlP.tor·UI!.T:'1 11 10 9 3 7 6 5 4 3 .2 1 In.\PP:~CFItI!.'r.'~

improBsivc-unim,rocolvo f.PP:lCJ1'ltIJ\T:1 11 10 9 8 7 6 5 4 3 2 1 IllAPP.l0PHINrn

inn~r direoted-outer
directed /J'PROp:tI:.Tn 11 10 9 3 7 6 5 4 3 2 1 II! :.~pnOl')(I/.T'1

rofined-unrefined JJ'pnOP~UNrn 11 10 9 e 7 6 5 4 3 2 1 nrfo!'.i'no:'jUJ.Tn

humnn 3c.-.lo-inhumrn .
ccole LFraU:'la.·.~ 11 10 9 8 1 6 5 4 3 2 1 IiUJ'l' .t\)~'dI••'l":

•
* cympothotio-un:J~~p~thctio /.Pl'nll~laI:.'1''1 11 10 9 8 7 6 5 4 3 2 1 IU.:.r'r·(Oi',lI;.~.

* Buitnblo-unouit4.b10 !..PP~10'\tH.'1'r: 11 10 9 a 7 6 5 4 3 2 1 IIri.Pr'HOi'JI ,~T":
.,.

'. * expoctod-unoxpo~t~d IJ'rUCi':tli.Tn 11 10 9 8 7 6 5 4 3 2 1 Ilt.A,l'PItOP:lIl'.rr.::
..
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..

c7.citin~-uncxoitin3

d.Yi'1t'Jilio spnco-stntio
apace

convcnicnt-inconveni~nt

:J'pn0pnIl.T: 11 10 9 8 7 6 5 4 3 2 1 I1!!.rpno~II~I1.'(1

J.rJ:lt10P:lI;.~ 11 10 9 a 7 6 5 4 3 2 1 W:.lVI~C:"~.Ul.'l"i

/.r~'ilO.'~I"'.Tn 11 10 9 0 1 6 5 4 3 2 1 IlT/u.'i'i~c,..n/.T~

coordillo.tcd-uncoordinc.tc.t\ •.~'Pl~Oi:':n:.T:1 11 10 9 8 1 6 5 .! 3 2 1 1U;~·p.tcr~uJ·A'r"1

cozy-r.lO:lUmOnt n1 J~~rnOi.'il1:.T::1 11 10 9 3 7 6 5 4 3 2 1 1nA..i'~';lCi'aIL.T1

cultured-unou1tured ;. i'PHOi:'RIJ.Tn 11 10 9 a 7 6 5 4 3 2 1 Ilfl~l-"·I-:1O.·~tV.~

dntcd-time1osa l..1"£'nOi:':lI~~ 11 10 9 8 7 6 5 4 3 2 1 1ll.....i)~·nC~).1I/.T:1

due0 rc:.t od-oto.rk f..Pi';~ul'aI':·.Tn 11 10 9 8 7 6 5 ,~ 3 2 1 In:.i't'rtOl·'llIl.~

dofinite volume-indefinite'
volumo :J'l'J10~'ill.~~ 11 10 9 (3 7 6 5 4 3 2 1 IZT,i.Il;' t0~'IUIIo'm

"

.,

doprossir.~-1xhilcrctin5

diffuse 1iGhtin~-direct

lightinlI

dignificd-u~di~ifi~d

distinotive-ordinary

hrJmonious-diGcordc~t

hc~1thy-unho~thy

flnohy colours-subduod
oolours

flnxiblc-ri3id .

forr.t...l-inforrn.u

. free 'apnce-restrictcd
space

frooh odour-at.ue odour

fricl'lcly-unfrient~ly

runctionr~-l'lonfunctionnl

ccy-droo.r;y

* uc1comint;-um-wloomln$

* hu!:o-tiny

11'i":~0~IHI!.T'1 11 10 9 a 7 (, 5 4 3 2 1 nr.:l'J.) Wi'~lI:.Tn

121'HOI."ilIl.Tn 11 10 9 8 7 6 5 4 3 2 1 Ii!.~~":o.lnI!.'.LI'!~

:J'IJ~lOrilILT'1 11 10 9 8 7 6 5 4 3 2 1 IlTI.J'l" ~O;'·,U:.T:-'

Ll'rj,tO~):lIl.Tj"'! 11 10 9 8 7 6 5' 4 3 2 1 W.~4".~O?nI/.Tr:

JJ'~'uo..'nlt..Tn 11 10 9 8 7 6 5,4 3 2 1 INLP~O('.tI1.T'''!

1•.l."~' .•0dUI.T:: 11 10 9 B 7 6 5 4 3 2 1 1.t"..1'l'.~L·l)nI.~T"~

, ..,....,0· ""I . I:T"'O 11 1 9 8 7 6 5 4 3 2 1 1'1' ." ., '," I r;r.'\"A.A.4\ iJ.\ .... J... 0 1 ...·•.ltflll."" ... .1:.,
,

l '· I ' O· 'P. I · In.. 11 1 9 B 1 6 5 ~ 3 2 1 11f"""O' ')-'I'r;r·.1 .. u ,.." ••1... 0 '-i j .... .1 I\. '! ... "'.~ •

,·,··..O·''''I·tnT. 11 1 981 6 5 " 321 I'T'"""( ""r'r1',"."&.I:'h ...~ .~... • 0 ., '.l••• ,.I. I' 11 i~ 1.J..·

,
~···:1"'·.,ilI''ITM . 8 6 ' 3 2 1 IT.,...·• "'-''1'"... uU.l l •• ·• 11 109 7 5 or l~.A."'V"".1. ... ,

J.4'~·:~O~';tI:.T:': 11 10 ~ S 7 6' 5 4 3 2 1 Izr.'•.Pl'UI..1 itI;,'l:~

J:.~~r~1\).dI:.~ 11 10 9 a 1 6 5 .~ 3 2 1 I:Jl~&" ~0I'rtI:.i':":

:':'i"\r.0~"'~I1.Tn 11 10 9 e 7 6 5 4 ) 2 1 IIr.o~'i'·,tOI~l(IJ.T:1..
t.Pl··t(.·..·I·'~ 11 1 981 654 3 2 1 1"'lw'I"O' '' r ' '''''.. r .... \,... 0 r" "\ l." ... L:. t.

:.l':'RJi ilIArr: 11 10 9 8 1 6 5 ~ 3 2 1 IiT••r,"nc,.':u:Io'r-:

i ....'1'11C:'llI:.T:'! 11 10 ') 8 7 6 5 .1 3 2 1 IlJ;,i"i'·:CJ.'HIi.T':

,
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ch:)ori'ul-~loom1

briGht coloura-Uluted
colour3

buay-cn1m

roatfUl-diBturbin~

plocc~t-unplcco~~t

uncluttered-clutterod

.t..r?110~'nI.....r: 11 10 9 e 7 6 5 ~ 3 2 1 IlU.?I';tOl'~11.•Tn

.t.1'!'HOritILTn 11 10 9 8 7 6 5 It 321 Ij!:.rf'no;;u:'T:~

IJlrnO~aINrn 11 10 9 8 7 6 5 4 3 2 1 Itri.l'I'.~I,);'nI1.T'71

~'~'1104'nI:. T:' 11 10 9 0 7 6 5 4 3 2 1 I1T.~1'1' .lCi',Ul.'r.1

ndOClUC.to ci zo-inc.dcquc.t 0
lJizQ Arl'nOpnI:.TB 11 10 9 a 7 6 5 4 321 I1!!~'PJorl~Il.T:l

appc~in3-unnppocling M'l'110riUl.'m 11 10 9 a 7 6 5 4 3 2 1 IIT~)?:toi":tI:.Tn

~ttractivc-un~ttr~ctivo !.!"'rnOi'itI1.'rn 11 10 9 o 7 6 5 4 3 2 1 Ilil~'l'n~'~HINl''''

boautiful-ur~ly ~\4~l)n():,~~tI/.T11 11 10 9 a 7 654 321 III':~JA'l~O:'itI:.T:1

bri$ht-du11 s»,... \O&';.tIl.Tr: 11 10 9 8 7 6 5 4 3 2 1 nr.·...~i·l:0~'=tI:.Tn

c~lmin~-upsottina l-.A.'1\10,'1tIl.Ti1 11 10 9 8 7 6 5 4 3 2 1 IH•.lJr,W~jU!.Tn

c1or.n-dir'ty u:'tlO?~:I:.'l'!~ 11 10 9 a 7 6 5 4 3 2 1 IU•.re ·10~',1I:/!'"1

dr~fty-otuffy ."Jli'110i·nI:'~ 11 10 9 a 7 6 5 4 3 2 1 IIr:~'NlW.U!.'~

officicnt-inofficicnt . 1~4'110i'RI!.Tn 11 10 9 8 7 6 5 4 3 2 1 'Iil;~·ri:Ul':tI:.T1"

.. olocrt~t-uncdornod l.rp.l0~·aI!..T-: 11 10 9 3 7 6 '5 4 3 2 1 IlrzrlJllO:'HI :.rm

om,ty-fUll' :.:nnO'J~lIl.Tn 11 10 9 a 1 6 5 ~ 321 IlT:.A'~11~':':1I:.TT~"
, '

oX!lcl1aivc-chc~p j.rI'~Ol·~U:~T:1 11 10 9 a 7 65-1 3 2 1 IU:'i'4':lO;- rtI.~T1

fnshionnblo-unf~chion-

r.blo ~'~'~lO!"jlnrr: 11 10 9 B 7 654 ) 2 1 W t.I"i-l:01' .11ir:

fominino-r.J~ooulino l.r','itO~'ltI ,.r~ 11 10 9 8 7 654 321 1111';4r.llJl)',~IN~1

colourful-drab iJ'l'l{l.)l'lU:'TT:: 11 10 9 3 7 6 5 4 3 2 1 I1UJ'1·~1Ul··~UJ.T:'1'

cOl'Jf<:>rt r.bl c-unecmrort :'.bl (J 1...'rnC:i'llIl.Tn 11 10 9 8 7·6 5 4 3 2 1 W:u":l':'LOr, tI;.'~

, complox-Dir.lplc J':"';'~1v. '~tI .~T1'l 11 10 9 13 7 6 5 -1 3 2 1 IlJl~)P~:Oi·.lI .. T~

conruoccl-c1or.r, ,'~!'r&:Oi'in:.TT: 11 10 9 8 7 65432 1 IU,'SA': :u~ ·,lI.,Ti

conDonont-diaDonrnt 1~~l'l1C;~'~tI".T:1 11 io 9 a 7 G 5 -1 3 2 1 n ~.. ·o·"U' T:"i: ..~'l.1&t. .' A ••• '

contcmporcry-tr~itionrl lJ ';'::(}l';tI.:.r: 11 10 9 a 7 6 5 .1 321 III;':'4'::0,'ltI/.~

cor.lfortr.blo tor.1))ClrC\turc-
uncomfort:-.b10 t(:f"pOro.turo. lJ'i1::(H'i{I l.T'1 11 10 9 a 7 6 5 I~ 3 2 1 IiJ:.~'~;(C1'J:I:T:':
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378,

roatrnincd-unrcatr~1nQd APP~OP1Ul.T:; 11 10 9 876543 2 1 It! tU'pnOl'rU,\TC

unc1uttAred-c1uttorod APPROPRI;.rn 11 10 9 8 7 6 5 4 3 2 1 IUArPitOl';'1I1.Tn

scnsitivc-ins~nDitive APPROP:lT.ATJ1 11 10 9 3 7 6 5 4 3 2 1 IIUJ'pnOPIUATJ1

~rncoful-cl\lrJlsy Ml'nOp;tIN~l 11 10 9 0 7 6 5 4 3 2 1 IIrtl'pnOPJtl~T~

livable-unlivable APrRCI'iU.'~'l~ 11 10 9 8 7 6 5 4 3 2 1 IHAl'paOrRIN,m

aoothing-distraoting APVnCl-'UIJ.Tn 11 10 9 8 7 6 5 4 3 2 1 IHAPF:tCPItI,ATr:

ue1l plnnnod-~oorly

planned APPROl'nIATP. 11 10 9 8 7 6 5 4 3 2 1 InAPP~OP·UATr.

restr~l-disturbin~ APrnOPRIA~ 11 10 9 {3 7 6 5 4 3 2 1 IiJAPP:101'1UATn

romantic-unromantio APpnOl'RIATn 11 10 9 8 7 6 5 4 3 2 1 IITAl'l'nOpnIJ.m

restricted-unrestricted J.PPROP~U)'Tn 11 10 9 8 7 6 5 4 3 2 1 IN/.P1'RO.'J1U/.T'r:

sophisticated-unsophisticatod
i\lJPROPiUN.L'n 11 10 9 a 7 6 5 4 3 2 1 IUf.Pp.tOl'nIATn

* o.live-dacd AP.l'JaOl'UIAT11 11 10 9 8 1 6 5 4 3 2 1 Ii.i/U'}lJOP1UJ:m

* dry-humid AI'PR01'~tI}'TR 11 10 9 3 7 6 5 4 3 2 1 Irf.'.l'PUOPHI/.TT:

* defined opnea-undofined
Bi'OOO /..PPROPRIt.T::: 11 10 9 3 7 6 5 4 3 2 1 IIt.c.PpnOPllIJ.T;:

* hard-soft /~pnOrnIJ.Tn 11 10 9 0 1 6 5 4 3 2 1 IH/~rROP~ItTn

'S

"

* hoc.vy-1icht

* myotic-nonmystio .

, * nccurc-dncceurc

* Docicb1o-unoociab10

* urbc.n-r\.totic

* vnlu~b1e-worth100D

*,' tClmpornry-pl)rmonMt

'* hu~c-~iny

* proud-hur.lb10

* Duporior-inrerior

* ~rocnblc-dio~~roonb10

* clcc.r-v~"Uo

. '

IJlPnOpnI!~Tn 11 10 9 8 7 6 5 4 3 2 1 ,1~rAPpnO!'nIA~

.\ppnOPRI:.Tr': 11 10 9 0 7 6 5 4 3 2 1 IUJ.PpnCpnIf.Tn

:.ppnOPrtIA'~ 11 10 9 a 7 6 5 4 3 2 1 IUf..fPrlOP:.tIATr.

/U'pn(':l'nu,'l"~ 11 10 9 8 7 6 5 4 3 2 1 IIV.P?i1ul'llINr

APpnOP~I.\m 11 10 9 8 7 6 5 4 3 2 1 ,IUJ.PPi.lOP~tINl'!~

!J'pn(;i"aI/~T:1 11 10 9 8 1 6 5 4 3 2 1 Il1;lPi'nCPilIi~~n

~Pi1CPltINm 11 10 9 8 7 ,6 5 4 3 2 1 II1.\ppaCpnI:~'n

IJ'pn~\l'nI1.Tr. 11 10 9 8 1 6 5 4 3 2 1 Ilfl.PIJ;WPHINm

APP110pnIJ.'l'n 11 10 9 8 1 6 5 4 3 2 1 nr/yraUP:lI:.T:":

1.I'1':l0I'rlIt.Trl 11 10 9 0 7 6 5 4 3 2 1 Itr/.?PI:Ol'nIf.r:: ,

lJ'.'nOrnIl.~ 11 10 ? a 1 6 5 4 3 2 1 I:lJJ'l'n01J,U:.TT:

I..PPHopnlf.Tr-: 11 10 9 8 7 6 5 4 3 2 1 IH/J'pnOrnII.'I'.~

'* ,cnjoy::.b1o-not onjoyablo 4U'PllOPrlIl.Tn 11 10 9 0 1 6 5 4 3 2 1 I1V.prnOFJlhTl1

• ohcn~onblo-conutont

,
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lnr~o-amo.ll J..PPrlOP.RIATFt'11 10 9 8 7 6 5 4 3 2 1 IlllU'paOp~n!.T1:

inspirin~-cliseouro.ging APpnopaI!~T:'1 11 10 9 0 7 6 5 4 3 2 1 IU:'pI'J:CPllI.\T,'I

moohcnionl cpneo-nonmoohn-
niea1 apace APpnOPRII.~ 11 10 9 8 7 6 5 4 3 2 1 Ilt1JJP'lCPRINr::

lieht-dnrk APP11C1'\nI:.T:1 11 10 9 8 7 6 5 4 3 2 1 INLPpnop71I1.Tn

int()rcEJtinz-unin·teresUn:~:J'PUOI'nH.~~ 11 10 9 8 7 6 5 4 3 2 1 I:~;J'P.WP.lINl"'"!

multipl0 pu~oso-sing10

purposo ;.ppn01J.U.'.'m 11 10 9 8 7 6 5 4 3 2 1 IIU.rp.1<.-rllI/.T:'1

livo.blo-unlivnb10 1J'?tOl'lUl.'!'1: 11 10 9 B 7 6 5 4 3 2 1 IiJi.Pi','OrnI.·.~

nnturn1-nrtifioiol l\PA'nOl"nI:~Tn 11 10 9 8 7 6 5 4 3 2 1 !U!uJPi10PP.I l.'n

invitin~-ropclli~ l.PpnOPRI!.Tn 11 10 9 a 7 6 5 4 3 2 1 IU:J"PROPl1INI'J1

no a.t-mo3Sy APpnOr~UATn 11 10 9 8 7 6 5 4 3 2 1 IU:IPpnOI'nIATn

lively-dull 1.1'1'1101' tI:~~ 11 10 9 8 7 6 5 4 3 2 1 Itr!.rl'nO:'nIf.'i'~~

open-olosed f.ppnCi.';.UI.T:1 11. 10 9 8 7 6 5 4 3 2 1 m:.rraOPf:I!.TT:

modorn-old fashioned :.rpnOP;:Ii~Tn 11 10 9 B 7 6 5 4 3 2 1 11UJ'1'nOP.Ul.TJ1

p1cC'.snnii-unploo,sc.nt .·..P~ROl'}1It.~: 11 10 9 8 7 6 5 4 3 2 1 IillJ'~~Ol':tI/.T:':

niCO-c.wI"ul . ArPROpnI:.Tn 11 10 9 8 7 6 5 4 3 2 1 IllJU'l-'i1CPilIA'.Tn
. ,

sto~i1o-filthy . l.r'l)ROPusrn 11 10 9 S 7 6 5 4 3 2 1 IIU.l'i';lOl'l1II.'M

Gtimul£l.ting-unotimulntillg ILPr'\101'lU~'r:; 11 10 9 8 7 6 5 4 3 2 1 IU~.?rrt(;l"'llI:.T:":

or~C'J1izcd-cli sor~onizod .~.P~'HO;'iU:,T:1 11 10 9 8 7 6 5 t1 3 2 1 IiT••?~{Wi'nI!.TT~

nOH-old J.?I'nOPllIh'r.~ 11 10 9 8 7 6 5 4 3 2 1 I;r".i.'i)UL·~'jtIJ~T"!

ort:Hl.t e- !,l t1.i n i..i.)lJnCjmIJ.~; 11 10 9 3 7 6 5 4 3 2 1 IIU.rl'110i':lINr11

DtronC-wo'a.!c J.ri'nO~)llI."Tn 11 10 9 8 7 6 5 4 3 2 1 Ill.\.Pl':lOi'UI:~Tr.

p1o&cr~t odour-unplccar~t

odour.... .
ordorly-ohnot io

* commonvlncc-uni~uc

* cohoront-incohoront

* oonfidont-hositr~t

* doliot\to-r\\s~cd

* !,o,csivo-notivo

l\j'll"il()~rUl.Tn 11 10 9 B 7 .6 5 4 3 2 1 I::l:r~)W)4'i1I:.T~

/J'A'nOr=tINr:'1 11 10 9 a 7 6 5 4 3 2 1 IirlJ'1'~~O:';1I!.Tl1

. J.I'l'HOi'nIATD 11 10 9 S 7 6 5 4 3 2 1 IITI.rl>ll(il'nI:.T'1

l.!'i':~()t'nIl.'rn 11 1'0 9 8 7 6 5 4 3 2 1 I;r12i"1~O='llIl.'4''':

l.prnOi"UINr::: 11 10 9 8 7 6 5 4 3 2 1 IIT•.l'pr.()i.'nIl:r~:

J..lp.tol'al.\I~! 11 10 9 8 7 6 5 4 3 2 1 nrJJ':,nO;·'llI/.Tn

:.l')~HOllnIi.T~~ 11 10 9 6 7 G 5,4 3 2 1 m.\l'l'~WI'llI:.Tr:



•
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rO~11ar-irrogular

rolo.xod-tO:lood 1.P:,nOl':umt 11 10 ? 0 7 G 5 I. 3 2 1 II1:..pr:tO~'nIA'Z:

stylioh-unotyl1sh /'~'l':HJ?·llIl.T;: 11 10 9 a 7 6 5 4 3 2 1 IlJ•.r...to?;(I~'''r.:

rofroohing-wcC'.rying .:.r?nOl'nIJ.T;1 11 10 9 8 1 6 5 4 3 2 1 IH'Jjl'~tOl'nI:.T'1

oymmotricnl-c.cymmotrlcoJ. J..S':'ItOl'~tI;.Tn 11 10 9 8 1 6 5 4 3 2 1 uri~~l'HOllnIf.T1:

·,

," ~

t~stoful-tnoteloca

rich-poor

soft l1ghtint;-hr.rsh
li5hting

woll kcpt-rundo~m

sconic-unoconio

uide-nc.rrou

roomy-<:: rC'.rnpcd

spo.rklin/I-dinzy

wall bc.lanoed-poor1y
bnlr.nccd

,unuouol-ueunl

tidy-untidy

orowded-uncrowded

woll cooled-poorly
Doc.lod

usoful-uGoloao

worm-cool'

wall or~rnizod-~oorly

,orcrc.nizod

nor.t-moosy

* rough-smooth

* l'cncoful-fcrociouD

* stntuoful-Gt~tuoloaa

* Dtnblo-unatnblo

.\i.'rnOi.'Hli.Tn 11 10 9 3 1 6 5 <1 3 2 1 IH:~'i'nOl'aI:.T;:

l'J'l'rtOi'lllIATn 11 10 9 8 7 6 5 4 3 2 1 IlTJ.l'i.'l:W;-nI.\T:1

M'rnOl"JI!.'l'11 11 10 9 8 7 6 5 4 3 2 1 IU:.i'rnOBUATn

Il'rnC:'IU1.Tn 11 10 9 8 1 6 5 It 3 2 1 IIU.l'I):Wi'nr:'Tr:

!.1'l'lWi'llI.\Tn 11 10 9 9 7 6 5 ~ 3 2 1 I1J:.pr~c~.Uj·,T:1

J.l'l'RUrnIL.T:J 11 10 9 a 1 6 5 4 3 2 1 IITi.I'?nO~·nI;.T:J

~PRO~~nIl.'l'n 11 10 9 B 1 6 5' 4 3 2 1 In::';"~~lOi'nrl.Tn

J.ill'a(,;~'nIATn 11 10 9 8 7 6 5 4 3 2 1 Iil.'.l'l"~~O~'llI"'T;;:

J'ol'PitOrRIl.Tr. 11 10 9 8 1 6 5 4 3 2 1 IU.'J'1'i.10rnIJ.Tn

.lIl'l'R04'llI:.~ 11 ,10 9 8 1 6 5 4 3 2 1 Iif.~Ii'~10r~tH.Tn

Al'I'UOi'UIlJ.T!: 11 10 9 a 7 6 5 4 3 '" 1 llUw.'4'l1,jrnI.t\Tn,

IJ'i."'itOl'RI/.'r;1 11 10 9 {3 7 6 5 4 3 2 1 IJl;.ri'ltOl'l:I.-''l~

~:lI'ilO~'nli.Tn·11 10 9 3 7 651; 3 2 1 I U.'U.'c'nOi\U:.Tn

l~: r~:(;i'.11 Nl':": 11 10.9 3 7 65·~321 m:.l'm\")~·nI!~T"1

l.I'.'JOi'UIJiTr: 11 10 9 8 7 65432 1 Iiizrvno?nII.'m

lJ'Plb1~"':tII.T:1 11 10 9 8 7 65432 1 Ilr~·.rrnOl'nI/.Tn



APPEIIDIX III - D

Tho questionnaire form used in tho second atn,eo of tho ncnl,o

eonstructi?n.

r· l
,
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NAl:lE:

You nill bo shcon 0. nUMber of intoriorD. ~10 \Tont ~ou to lncHcnto hOH

SPACIOUS each intorior ~OC~D to you. Th~ro nro no corroot or ,~on~

r.ns\lors; wo nrc only interosted 111 your porDonnl opinlono.

Firct, £\11 tho slidos will be shown vary briofly in ordor to eiva you

so~o idon about the 1nt~rioro involvod. Then, oo.oh slido will bo ox~oo~d

:for c rolr.tivoly lon~or poriod. of tiHO GO the.t 'Iou CNt ovnlunto it in

terr,ls of its apec Iouano ac, You will rntl,ko your ovaluctiono on tho £01­

louin!: t s!Jc,ciouD - not DpMioUG t DC~OS. If you fcol that en intorior

is very snncious you will put 0. circlo cround numbor 4 , i:f you :fool

that tho interior is not sp~~ioua o.t nil you will circlo nunbor 1. If

you feel thd.t it 10 j'l.\ot s1)C'.eiouo or just n2.t onnd0110 you will oirolo

01thor 3 or 2.

THAnK rcu VEilY :1UCH•

• I ..
~lot SpMioua nt nll..' . . ' . Very Spncious SpMious Not Spooiouo

SLIDE .1 4 3 2 1

SLIDn 2 4 3 2 1

.SLIDE 3 4 3 2 1

SLIm: 4 4 3 2 1

SLIDE 5 4 3 2 1

Sf.rm '6 4 3 2 1

SLIDE 7 4 3 2 1

SLlm~ 8 4 3 • 2 1

SLID? 9 4 3 .' 2 1

SLIDE 10 .4 3 2 1

SLIDE 11 4 3 2 .' ·1

SLIDE 12 4 .3 2 1

.,



•
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'V!'lry 51):'.01(')1.10 ST)~.oioun Not :JT)r.ci.ol.1o lfot ST)~.ci~t.E•.!.t f.'.1l,

5LID& 13 4 3 2 1

SLID:r.: 14 4 3 2 1

3LIDD 15 4· 3 2 1

SLID~ 16 , .' 4 3' 2. , 1

SLID~ 17 4 3 2 1

SLIDD 13 4 3 2 1

SLID:~ 19 4 3 2 1

SLI»~ 20 4 3 2 1

SLl»~~ 21 4 3 2 1

3LIDm 22 4 3 2 1

SLID~ 23 4 3 2 1

SLIDE 24 4 3 2 1

SLIDE 25 4 3' 2 1
..

BLIDE 26 '4 ). 2 1

SLIDU 27 . 4 3 2 1

:iLIDE 20 4 3 2 1

SLIDD ~9 4 3 2 1

. f:)LID"·: 30 4 3 2 1

SLIDE 31 4· 3 2. 1

SLIDE 32 4. 3. '2 1

. SLIDD 33 4 3 2 1

SLIDD 34 ~. 3 2 1

SLIDr: 35 4 3 2 1..
SLIDE: 36 4 3' 2 1

.

..
, . . .



APPEllDIX III - C

Ono of the 10 pages of the form used in tho pilot study of

spaciousness scale construction; 31 bipolar adjectives ran­

domly listed.
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co~y , : 1 , I I nOIl\\nnutnl--------
room}"

(It\r~ :

poor11 coclnd

1\tnotiollcl

, , , , " or~J~~d
'--' - ---- - - - -.-. ._'_'_1_:_,_,_ li~ht

, lit I' \loll GI)~.lod-_ .._------
I I : 1 I' non·.fUl1otiollCl.l-_ ....... -..--...-..

Clil:.~ty

invitin::

lUOO:'-,::Mizr.:d

\'lell brlrncoti.

hu~o

\\ncluttorod

: I : J 'I full--------
_:__I_'_I_I_}_ rCl'~1l11'3

_'_I _'_:_1_'_ orznohod

: I , : " po~r11 ~~lnnood----------
_'_'_'_'_1_'_ tiny

: I , , I' I olutterod--------

poor ccouotico 1 I 1 1 I I----------

\'1011 or'::l\!lizod _:_.'_1_1_:_:_

: , I 1 : I unro~triotcd--------
l'oorly plC'..n!lcc1. _'_1_1_'_'_:_

r.mlti:>lo pur-

otctio O~)MO

l'oll plr..nncd

oii'qlo
'-,lurpoco

non li~·;hti:l·~

1rno.~iar.Hvo .

routrlctod npoco

croHc\:·d

livcblo

o~on

:~ooa lic:htin::

poorl., ol'ccnizud

1~.1 otut'bin:,;

illcdCl(:\lo.tO oizo

';0011 C'..couct i cn

co~.\rOi...t n~,ln

\\~lcoor(\inntod

11L'.rl"O\-I

_:_1_'_:_'_=_

1 I 1 : : 1---------

: I : , : I----------

: 1 : I : 1----------
: I 1 1 I 1-------
III : : I-..--...-----

1 I I : : 1-- -- -.. -- - - ......

: I I I : :
~---------~

II' : I •--------------..

: : : I : ,
---------..~

1 I : : 1 I----------..-.
J : I , I 1-------

pOBO

rnntrlctcd

uyn:'..".110 cncco

froa apnea

cloccd .

poor lizh-anr~

hnroil li:htin~ I : , 1 1 1-----------
\1lli:.lC.'l;i!lr.t iva I I 1 : : I_._-------

rnotful

t;.e1.oc;.uc.to nho

\tncor.lforto.lJlo

coordlllntC'u

unlivn',\o

""iela

\!ncro"'~~cd

O~i\C'll I I : ; ~ ,--- -- -- - ..... -- ..--
lnr~o

U:li u:wo colvc : : : ; 1 I---------- ..... it."1l'0031vo



APPEmDIX III - D

An exampl e of tho oix typeD of que at Lonned rna uood in tho

third stage of epucd ouuno en scale conotruction. (The intro­

duction page \'10.0 the aamo for each.§., which precoeded ton

pageu of the come kind of one of the oix typoo of lioto)



UAIIEI

'oCho pu rpouo ot thio stud? 10 to understand hon pooplo ,:,orooivo and ovclunto

cortain interiors. "lou "rill bo Dho~m n l1'J.r,lbur ot oUdos nnd "Ul be no!:od.

to judso tho~ i~ tor~s of CO~Q blpolr~ rAjoetiveo.

Plo~so indicnto your jud~o~ont of o~oh olido on o~eh r~jeotivo pcir uoln3

n 7-1'0int cedo. Itore is how ~'ou nrn to uno tho DOnlORI

If you 1'001 thnt tho slido you DCJO, 10 vor;r OlOM!y rC\lt'.torl to one end or

tho Elel'.lo, you shou~d tiol; en followol

bonutiful VII ,--- I 1 I- ----- u31y
or

boc.utit'ul _'_1_' _ 1_1_1Y: u~ly
If you 1'001 t~c.t tho o11do io c;,u Un 0).")[1(·1-, ret r.ted to ana or other end. at

tho oo~o (but not oxtremely), you o~ould tiel: co followo •
.

bo cuti ru1 : V 1 I--- : :':- --_--.. ugly

or

bonutit'ul _1_1_1 I_I~:_ u!:ly

If tho slido SOOi.1D only olicrhtly rolr.tod to ono or tho other Dido (but in not

ronlly neutr...i), then you oho\.\lu tiel; c.o tollouol

bCmltit'ul III- ----
or

bcnutiful . I I': IVI: UGly--- -- ----
Tho dirootion to\lo.rd \1hieh you tick, or oourso, dopcndo unon whioh ot tho two

on~D or tho sonlo ooc~ ~ost ehnroctoriatie at tho olido you C'~o jud~i~t.

If you considor tho intorior to bo nnutrnl on tho Dorlo, or if tho Declo 10

eOnl'llototy irro10v:-nt to tho in'torior you 000, then you ohou1d tiek tho Una

in tho r:tiddlo.

Only tick ono lina on oach bipolar adjectivo.

Bo curo t'o t.ick ovory t.djootivr: pr.ir for ovor/ olido.

ttc:lko a OCtparnto end indoponc\ont jU~Or.lO~t for on.ch cdjoctivo p:.ir.

Do not 'rlorr1 or puzz1a over inuividucl Mj.')etivo pniro. It io yoar ir:1uoc1iC'.to

foolin~D nbout tho r.lidoo that wo \1cn~.

Firot, all tho oUlloa "ill bo Dhotm vory briofly 1n ardor to ~ivo you 00::10

idon cbout tho interlora involved. Thon, cnoh slido will bo oxpoood. for a

lon~or pClrioll of tir.lo co tht\t you ccn o:c,rooo -(our ir.lprocoion or it in tCr::10

of tho bipolnr ndjootivo liato provldod.

THAI!I: YOU ~R'{ 1,UCII.
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" .

, I' lnr~~'-- -- ..-.

liv:\"Jlo

uncoorJinnt ad

, ;: nnr~ow---
I :: cl"ol-ldo~----

1 , :
.--- -- -- .......

· , :--- .......... ----

, , ,....... .-- ..........
_:.--:.--'

_1_1_'

I S I---

1 : 1---
, 1 :---

uncr-owdod

\-lido

unlivable.

cOIJrc1inr.tr.tl

unccmfor-t abl,c

poor r.oouotinB

t'.doqunt" sb:o

routful

"1,,11 or~Mizcd

, . .---_.
_'_'_1

, t :---. . .. . .---- -- --
_1_1_1

,--,_:_--
II:---
1 1 :-- ---.., , ,---
: , ,...... ------

cOr.\:tortnblo

aoolt noouut Icu

inMr'l~u[\to nir.o

dio~urbill~

poorly or:;=U'li zod

poov li3htin~

closod

frao cpnco

unirom3ill:'.tivo

ht.rch liZhtin~

_1_1_1

_'_1_'
-'-'-'

1 1 I---
S 1 I---

1 1 1 r,ood liGhtin~---
1_1_1_ OPOll

: I' rostrictod npacc---: 'I ir.lClP,inrlotlvo---
1 I I cort lir,htin5---

nulti!llo pur-pone _'_'_'

poorly pl~'lncd _'__'_'

dynni·;tio space _'_1_'
rostrlctcd _:_1_'
unoluttorod : I I---

: 1 ,---
I I 1---
1 I 1---
II:--- .....,
• • •· . .---

oin~l0 purpoao

\{oll 1'1 anncd

ot r.Uo D1)::00

unrostriotod

cluttored.

hugo

well bnlmolld

dicor':tt".aized

invitil'l.:

Cr.lpty

I 1 1---_1_'_'
: 1 :- -----
1 1 ,---
: , ,---

I I' tiny---
~ J S poorl~' ll~lrJlcctl- ..-- .---
I t I orr.rnhcd-- -----
I I: ropalli~3---
: t s full---

funotionnl

poorly uoo.1o'\

: I ,--- -- .......
-....:_.1.--2

1 I: non-tJnctionnl---
1st \loll flcnlr.d............ ---

I , ,--- ---.- S 1 ~ li{~ht---
I , 1---

oozy : 1 I.- ---- : : s nonu~ontnl... ---- .....

••••••



APPEUDIX III - E

One of tho four opaciouonooo-orampodnoaa-ocnlo (SCS) forma

to be used in tho laat group of oxpcrimonto, in Po.rt IV.



•
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3EA:

The purpose of thiY etuJy is to u:JJ1eretullll 1101'1 l'~ol'l" r.crcolvu nnd nvaluabo ocr"

tain interiors. You ~ill be sto~~ a particulnr interior nnd ttill be ns!:cd to

judge it in teres of 80CO bipolar adjectives.

Please indicate your judcement of the interior on each a~jcctlvo p3ir usine n

7-point scale. ~cre is how you are to usc tho scalos:

If you feel that the interior you BOC is verr elo~~l:' r~l~t~d to one enu of tho

scale, you sbculd tic~: B9 follows:

beautiful ~:_:_: _ :_:_:_ UCly

beaut-itul _:_:_:

or

:_:_:':1. uZly

If you feel that tho interior io guttA cln~~ly rclatp.d to one or other end of.
the scale (but not extrcocly), you 3~ould tic~ as tollo~s:

beautiful :V: :---
or

beautiful : :: :: .1: UGle.,__ _ _ _::I.. J

It the interior seC::1S 0:117 s1i"j~,tl~· relntp~ to one or the other side (but 10 not

really neu~ral), ~~en you 8~ould tic~ as follows:

beautiful _:~:~: _ :_:_:_ \lgly

beautiful : : :---
o~

. :"'= : ,,:':1y______ W'

The direction toward w~ich you tick, of course, depends uyon wbich of thQ two

ends of tho scale seen DOst c~nrncteristic ot tho interior 70U are judci~~.

If you' consider tho interior to be Mutrnl on tho Bcnle, or if tho sc010 is

cornplotp.l~' i:-rel~vnnt to tho interior y011 BCO, then you should tic!: tho line in

the nic!dle.

Tic~ only one line on encil bipolar cdjactivo.

:So suro to tic!, every adjective l'nir:

Make n 5o!,arato and indc~lendcct juuGcr:1cnt for each adjectivo pnir.

Do not worry ox: iluz::le over indivi!~l1~1 adjective !lair". It is your il.nc(lbtP.

teelines n~out the interior t~at uo w~t.



cluttered : I I---

391

\'1011 !llanned

tiny

_:_1_: :_:_:_ poorly ;:Jlnnncd

: :: :_1_1_ hueo------.--
invitinr.

poorly bal anced

Inl"C;c

livnblo

narrow

• • •_t_e_t

: : :---· . .-'-'.-'
, , .· , .----
: : :---
, . .· . .---
• • •· . .---

:__:_:_ rcp311in~

:_:_:_ adequate size

: : : 7011 balanced---
:_:_:_ coordinated

: : : aLlnll---
:_:_=_ unllvnblc

: : : trlde!---
poorly orznnized _:_:_: : : : well orcnnized---
closed

reot!ul

\mconfortnbl"

• • •· . .---
, . ,....._._.
• • •· . .---
, . .

-'--'--'

:_:_:_ opon

: : : full---
: : : dIDtur~lr~---
: : : co~ortnblc---
:_:__:__ crM!,cdroony

uncrowded

\'lell scaled

restricted srace

••

.....'_:--.:

• • •-'--'-.-'

, . .- ' , .--
, . ,

--'-'..-'

: . ..-._'-
• • •· , .---
, . .· . ,---

cro\1dct!.

poorly ncalcd

free c;;,nce

...



APPENDIX IV
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TABLH 1. IHTEHACTlon DF.Tilh"EIl IHNDOH POSITIOll AUD nPACIOU3m;~3

FACTORS

windo\-l 011

ohort oido long aido

Faotor I.
Faotor II

Faotor III

4.70

4.59

4.69

4.55

4.50

5.18

TABLE 2. IUTERACrrIOn BI~U.clSlJ liInDOH POSITIon, UIllDOU SIZB AnD

SPACIousnESS FACTORS

3-bay uindo", oontinuouo window

on short on lon~ on chart on long

Factor I

Faotor II

Faotor III

4.43

4.62

4.49

4.47

4.64

5.41



,
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TABLE 3. SUHHARY TADLE FOR TUB 'r':10-HAY (~';IrrDOt1 rO~~I/nO!1 A!1D SPA­

CIOUSNESS Ji'AC'l'ORS II AtrD III) AJfOVA OF E'IALUA'rIOUt1 OF

11lT}~nIORS tilTH 3-.DAY tHNDOIIS

Source 55 df mn F p

A (short versus long)3538.51 1 3538.51 .26

Error 832951.00 62 13434.79

D (Factors II & 111)16448.45 1 16448.45 2.69 <.1

A X B 41796.63 1 41196.63 6.83 <.025

Error 379464.00 62 6120.39

Total 1214200.00 121 10033.11

TABLE 4. SUI,mARY 'rABLE FOR TUB rl'~lO-HAY (U1UDot'l POSITIOn Jt-un SPA­

CIOUSNESS FACORS II AUD III) lJlOVA OF EVALUATIONS OF

INTERIORS tUTU COUTIHUOUS UINDOHS

Source 55 df rna F p

A (short vorsua lone)21811.51 1 21811.51 1.80 <.2

Error 959494.00 62. 15415.72

B (Factors II & III) 95320.70 1 95320.70 10.48 <.005

A X B 15953.45 1 15953.45 1.75 <.2

Error 563141.00 62 9092.60

Tota.l 1662390.00 121 13089.61
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TARLE 5. SUMMARY 'rAUL'S FOR THO-iIAY (Ull/DOll l'onrrIorl AllD f.l'ACI0tJ:3­

NESS FACTOR~ I AND III) AUOVA OIi' l~VALUATIOllS OF Ill'l'}~

RIORS HITII COtlTlNUOUS UIllDOUS

Source SS df rno F p

A ( ohort versus lons) .63 1 .63 .00

Error 801021.00 62 13016.41

B (Factors I & III) 51502.88 1 51502.88 1.26 <.01

A X B 85542.82 1 85542.82 10.80 <.005

Error 491215.00 62 1922.82

Total 1441280.00 121 11348.68

TABLE 6. SUl\U.ll~RY TADLB FOn TIm TWO-~iAY (\lIlJDO\1 SIZF. AND SPACIOUS­

lTESS FACTORS I AND II) AUOVA OF EVALUATIons OF IIlTBRIORS

HITH HIlIDOUS OU SHORT SIDE

Source SS df rno F p

A . (3-bay vorsus
contin. \iindow) 19875.20 1 198'(5.20 .91

Error 1351510.00 62 21198.51

D (Factors I & II) 3883.01 1 3883.01 .58

A X B 29859.57 1 29859.51 4.45 <.05

Error 415695.00 62 6104.16

Total 1820320.00 127 14337.11
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TABLE 1. sur·mAHY rl'ABL~ FOR TJfg THO-~·l.t\'{ (\tIlr.DOH SI;~P. A110 SPACIOUS­

nnss FACTORS I &111) .l\110'IA OF EifALUNrIOUS OP IWfEHIons

\'lITH umrovs OIl SHORT SIDE

Souroe SS df rna F p

A (3-bo.y versua
oontin. \'1indow) 13051.53 1 13051.53 5.80 <.025

Error 180316.00 62 12594.11

B (Faotors I & III) 84.50 1 84.50 .02

A X B 1891.13 1 1891.13 .26

Error 445349.00 62 1183.05

Total 1301260.00 121 10246.13

TABLE 8. sur·mARY TABLE FOR THE THO-~iAY (UINDOll SIZE AllD SPACIOUS­

nESS FACTORS II & III) AJIOVA OF EVALUATIons OF INTEiUORS

UITH lJlIUOOUS on LONG SIDE

Souroe SS df rna F p

A (3-bay vorsus
oontin. uindow) 56.45 1 56.45 .00 -

Error 853900.00 62 13772.58

D (Faotors II & 111)147351.00 1 141357.00 11.29 <.001

A X D 70.51 1 10.51 .00 -
Error 528265.00 62 8520.41

Total 1529650.00 121 12044.48
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TABLE 9. sm:mARY TADLB }i1OR Tln~ THO-HAY (\lIlJDOW 317.F. AHD SPACIOUS...;

UEi3S FACTORS I & III) AllOVA OF EVALUATIOtl:J OF nrrenrons

HITH HIHDOHS 011 LONG SIDE

Source SS dr rna F p

A (3-bay versus
contin. ""Tindoll) 5711.13 1 5711.13 .53

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. sur·mARY TABLm ron THE TUO-HAY (UIUOOH POSITIOlJ AlJD

.cRAl.IPEDlJESS FACTORS III & IV) AllOVA OF BVALUATIOUS

OF INTERIORS

Source S5 dr rna F p

A (short vorsus long) 31862.25 1 31862.25 2.54 .2

Error" 1578810.00 126 12530.21

D (Factors III & IV) 113056~00 1 173056.00 15.75 <.001

A X D 82082.25 1 82082.25 7.47 <.01

Error 1384610.'00 126 10988.98

Total 3250420.00 255 12746.74
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T.ABLr~ 11. nUm,IARY TABLE FOR AllOVA ron 2 ('.iI1IDO:i Pv:JITlvIl) X 2

(CnAtlPEDHF.SS FACTORS I & III) FACTORIAL np.SI'Jll ~lITlI

REPF.ATED MEASURBS ON THE LATTER VAnIADLE

Source 53 df ma F p

A (short versuo lon~) 34642.52 1 34642.52 2.29

Errol' 1908360.00 126 15145.75

B (Factors I &. III) 351903.00 1 357903.00 34.25 <.001

A X B 71771.27 1 77771.21 1.44 <.01

Error 1316630.00 126 10449.57

Total 3695310.00 255 14491.43

TABLE 12. SUMMAR'{ TABLE FOR ANOVA OF THE F,VALUATI01l3 OF IU'rE­

RIORS AS A FUNCTION OF HINOOW POSITIOn AUD CRA~lPED-

. , NESS FACTORS II &. III

Source 53 df mo F p

A (window position) 93903.94 1 93903.94 7.43 <.01

Error 1591520.00 126 12631.10

B (Factor II
versus III) 309623.00 1 309623.00 75.60 <.001

A X B 25142.07 1 2511l2.07 6.14 <.025

Error 516012.00 126 4095.33

Total 2536200.00 255 9945.88
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TABLE 13. SU~mARY TADLE FOR AllOVA OF THE EVALUATIOllS OF IIlTE-

RIORS III TERJ.tS OF CRAr.1PEDNESS FACTOR II, AS A It'UUCTI011

OF ROOH PROPORTIon, HI11DOII SI7.E AUD tlII100~1 POSITIon

Source SS df OG F P

A (room proportion) 5214.16 1 5214.16 .65

B (window size) 41941.32 1 41941.32 5.26 <.025

C (window position)10933.51 1 10933.51 1.31

A X B 1.16 1 1.16 .00

A X C 4336.13 1 4336.13 .54

B X C 8662.51 1 8662.51 1.09
.

4406.26A X B X C 4406.26 1 .55

Error 956192.00 120 7973.21

Total 1032290.00 121 8128.25
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TABLE 14. SUlrU.iARY TABLE POR ANOVA OIt' THE f:VALUATIOllS OF INTF...

RIORS III TERMS O~' CRAJ.:PF.DIlESS Fl~CTOR III, AS A lltIllCTION

OF ROOn PROPORTION, \'IIUDOU SIZE znn illll00a POSITIOn

Sourco SS df mo It' P

A (room proportion) 112.50 1 112.50 .01

D (windo~l size) 31250.00 1 31250.00 3.56 <.1

C (window position)108113.00 1 108113.00 12.33 <.001

A X B 800.00 1 800.00 .09

A X C 12.50 1 12.50 .0:)

B X C 200.00 1 200.00 .02

A X B X C 1800.00 1 180\).00 .21

Error 1052000.00 120 8766.61

'" Total 1194290.00 127 9403.84
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TABLE 15. SUl·:lyIARY TABLE FOR A1l0~/A OF THE EVALUJ~TI01l3 OF TIlE 111­

TERIORS III TEm1S OF CRAltPEDllESS FACTOR IV, AS A FlINC­

TIOll OF ROOM PROPORTIOn, wnUXHI SIZE ArID "InDO'~ po­

SITIOlI

Source 55 df mo 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

A X B 47432.00 1 47432.00 3.30 <.1

A X C 7750.13 1 7750.13 .54

B X C 58140.50 1 58140.50 4.05 <.05

A X B X C 21736.13 1 21736.13 1.51

Error 1122260.00 120 14352.19

Total 1883080.00 127 14827.37
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TABLE 16 l·mAlI SPACIOUmlESS EVAJ.,UJ~TIOUS OF nm POSTOltAUUATE

LOUHGE AS A FUNCTIOll OF t,i'IIE TINE OF TIU~ DAY fJlD THE

POSITIOn OF 'rIlE CURTAIns

Factor I.

Footor II

FActor III

Open

DAY

Olosed

5.63.

4.48

3.36

Open

5.53

4.99

3.86

llIGU'f

Clonod

TABLE 17. lIElJl CRAHPED1n~SS EVALUATICnS O~' THE POSTGHADUNi'E

LOUnGE AS A FUNCTION OF THE TII.IE OF THE DAY AUD THE

POSITIon OF THE CURTAIns

Fo.ctor I

.Factor II

Factor III

Fo.ctor IV

Opon

3.28

4.13

4.39

2.64

DAY

Closed

3.48

4.69

4.52

2.24

Open

2.94

4.59

3.79

2.46

NIGHT

Cloned

3.33

4.48

4.37

2.00
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