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ABSTRÀCT

The perception and evaluation of architectural spaces

is an important concern of environmental psychology. The

frequent use of alternate modes of representation such as

photographs and scale models in environmental perception

and assessment research is based on a largely untested

notion that responses Lo real and represented environments

are the same. In addition, it has been suggested that the

rating scales used. in t.his type of research l-ack discriminant,

or divergentr Vâlidity because they do not successfully

discriminate between diverse environments'

The present study determined the extent to which

projected photographs serve as a valid substitute for fuI1-

scafe interior environments, and assessed the discriminanL/

divergent vafidity of a set of 20 five-point unipolar semantic

scales- Three groups of 50 male and 50 femafe introductory

psychology students rated either two full-scale interiors,

photographs of those same interiors, or rated conceptualized

settings. A repeated measures multivariate analysis of

variance reveal,ed. that there were significant differences

in t.he ratings as a function of the mode of representation,

the sex of the rater, and the type of room being rated. In

addition, there were three significant two-way interaction

effects; (i.e., mode by sex, mode by room, and sex by room).

Discrininant analyses demonstrated that the differences in



ratings primarily separated the group rating conceptualized

interiors from the groups rating either the actual interiors

or the photographic representations' Hence, the measures

employed exhibited discrlminant/divergent validity. A

moderate enhancement of the perceived size of an interior

viewed and assessed photographically was evident; however,

the ratings on the majority of scales for the ful-l-scale

and the photographically represented Ínteriors were largely

congruent.
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Chapter I

INTRODUCTION

Environmental psychology is often described as the

study of man/environment interactions. one area of concern

in environmental psychology is the question of how in-

dividuals perceive and evaluate man-made and natural

environments. Basically, there are two ways of presenting

an environment for evaluation. First, a real Space can

be used. In this situation, subjects woul-d make on-site

observations of pre-existing environments such as a room,

building/ recreation-site or naturaf landscape. second,

some form of indirect representation of the environment

could be used. Using this method, subjects would be pre-

sented with a photograph, p€rspective drawing, oI perhaps

a scale model of the environment under investigation.

For a variety of reasons, the use of actual spaces

is often impractical and even impossible in this type of

research. For example, it would, be prohibitively expen-

sive to actual-Iy construct an experimental house, office

building¡ oI recreational setting. This is a particularly

salient point if one is interested in comparing responses

to different designs. Similarly, it is very often the

case that a designer wants an assessment of a planned or

projected environment, and it is unlikely that a setting

(1)



would be constructed solely for this purpose. Further,

even if appropriate settings are available, they clearly

cannot be brought to the subjects, rather, the subjects

must be transported to them (seaton, I97I) . This can

be an expensive and/or logistically difficult proposition.

Fina1ly, perhaps the greatest difficulty with using real

spaces becomes evident when considering the magnitude

and complexity of the system under study. The complex

of variables which are inherent Lo a real setting defies

the use of sound methodology and experimental design

in this type of research (winkel and Sasanoff, I970).

At best, it is difficult to control or hold constant the

multitude of components which contribute to a real- setting

while manipulating single components or variables of

interest. At worst, it is quite impossible to do so.

If significant differences in perception and evaluation

do emerge it woul-d be difficult to determine their sources'

Because of these difficutties, it is not surprising

that the majority of the research in this area has employed

some form of indirect representation of the actual set-

tings being investigated. Most pervasive in the litera-

ture has been the use of colour transparencies or colour

photographs in order to assess people's perceptions and

evaluations of natural landscapes (e.g., Calvin, Dearinger,

and curtin, Ig72; Linton, 1968; Sonnenfeld, 1966; I{enger

and Vidcback, L969; Zube, L974). In addition, slides and



colour photographs have been used to assess outdoor re-

creation environments (Car1s, L974), architectural- styles

(oostendorp and Berlyne, Note 1), urban and rural environments

(Sorte , I973) , and interiors (Acking, L97I; Kuller, I972;

Wedin, Avant, and. Wolins, 1973). Black and white photo-

graphs have been used as wel-l but to a lesser extent'

(e.g., canter, L969; Kaplan, Kaplan and Deardorff, I974¡

peterson and Neumann, L969; Seaton and collins, L972¡

Shafer, Hamilton, and Schimdt, L969) - Other modes of re-

presenting environments incl-ude; perspective drawings,

(Brodin, L973; Garling, Ig73; Hayward., scott, and Franklin,

Ig74), scale models, (Kaplan, Kaplan, and Deardorff, L974¡

Lau, Ig72) , floorplans and blueprints, (Cunningham, l-977 i

lnledin, Avant, and Wolins, Lg-l3) , simulation booths (WinkeI

and Sasanoff, I97O), cinematographic presentation (Clamp'

Lg76) and compuLer graphic simulation (Greenberg, L974).

Representations are not foreign to the applied

professions either, Architects, interior desiginers,

landscape planners, and city planners have long used sim-

ulations of prospective projects to convince clients that

their design solutions are effective ones. Three-dimen-

sional scale models, photographs, drawings, and drafted

plans are frequentlY used.

with such widespread use of the various modes of

representing environments, it is surprising that the

question of their validity has been so infrequently ad-



dressed. That is, in the transition from the real environ-

ment to a representation of it, are researchers or designers

potentially losing important elements of the environmenL

which contribute to the manner in which it is perceived

and evaluated? specifically, studies and projects in

academe and the design professions, given the inherent

differences between the real and the simulated, are of

questionable val-ue until the validitY of using representa-

tional techniques in environmental research is established'

Are scafe models' photograPhs, drawings, and the

tike, valid substitutes for real spaces? Are responses

to representations of planned environments predictive of

those to the fínished product? I{hich representations

are best suited. for the research or design questions being

asked? In general, do representations elicit the same

responses as real or "full-cue" situations? If not, in

what manner do they differ? Given that they differ' are

the representations at l-east comparable and therefore

useful for research purposes? such questions have not

gone unnoticed. For example, Seaton (L97L, P'l) wriLes

"if architecture defined as the design of environments

at human scale survives as a profession, it witl be

because it has acc3ss to a body of empirical knowledge- - -

established by controlled experimentation." He continues,

and states "if the profession of architecture is to become

knowledge-based, architectural variables as stimul-i must



be amenable to simulation which is cheap, flexib1e, trans-

portable, reduced in size and above all - valid in terms

ofresponseselicitedbyrealconstructions.''Similar

sentiments regarding representational techniques have

beenexpressedbyresearchersinvestigatingotherdiverse

environments; notably, shafer and. Richards (L974) on land-

SCapesandHershberger(Lg72),DanfordandWi}lems(L915),

andstokols(I978)onenvironmentalassessmentresearch

in general. Tndeed, Craik (I968) has suggested that

establishing the effects which different modes of repre-

senting environments have on a person's comprehension of

that environment must take priority over other questions

in environmental assessment research' The validity of

thesetechniquesmustbeestablishedpriortotheiruse.

The literature reviewed and research presented below

willdealwiththequestionofwhetherornot'ottowhat

extent,arepresentationisavalidsubstituteforareal

environment.

Literature Revrew

Research on the validity of simulation techniques

in the perception and' eval-uation of environments has been

both limited, and has produced equivocal results' There

appeartobeseveralreasonsforthis'First'thenumber

ofwaysinwhichenvironmentalstimulicanbepresented



is quite large, thus, the number of possible comparisons

is appreciabte. To date, only a small number of these

comparisons have been made. rn addition, a variety of

dependent measures have been used therefore many studies

are not directly comparable. Further, it may be the case

that two mod.es of representation may be equivalent for one

judgemental measure but not another. For example, íf one

is rating houses, photographs and line drawings may be

appropriate for "preference" judgements but not for those

of "status.,, In a similar vein, the environments rated

have ranged from landscapes through buildings to interiors.

It is not necessarily the case that a given mode of re-

presentation is adequate for al-l environmental settings.

Final1y, many studies appear to be methodologically inade-

quate and/or lack significance Lesting. with these points

in mind, a review of the relevant literature can be pursued'

In an early work on the validity of simulations'

winkel and sasanoff (1970) investigated the feasability

of using simulation "booths" to ascertain the behaviour of

visitors in a museum setting. The simulation involved

the presentation of a series of colour transparencies

depicting a "\.valk" through the museum by the subject.

Subjects viewed an initiat set of transparencies picturing

the overall view of the museum interior as seen from the

entrance to the museum. Tl-rey then chose to "wal-k" to

the right or left of the scene. Subsequent sets of slides



depicted the scene which they would have encountered had

they proceeded in the direction which they had chosen"

rn this manner the subjects were "walked" through the

museum. The results, when compared to the behavior of

actual visitors to the museum were comparable in some

\^/ays, however, quite different, in others. A post-experi-

mental questionnaire revealed that many of the respondents

who underwent the simulation were unable to accurately

state where they had been in the museum during their "walk'"

On the other hand, visiLors who had actually walked through

the museum were quite accurate in this regard. It should

be noted as well that the study is merely descriptive and

does not utilize dependent measures which adequately test

for comparability between the actual tour and the simulated

ver sion.

using a semantic differential approach, canter (r969)

investigated the cognitive framework people utilize in the

perception of buildings as a function of two distinctly

different simulations. Using architectural floorplans Canter

looked at the connotative dimensions of architecture as

expressed in ratings made by students of architecture- Tn

addition, he used perspective line drawings of room interiors

using as subjects undergraduates who were not architecture

students. Factor analysis yielded similar connotative

dimensions with both modes of representations. Unfortunately'

these ratings \,,/ere not compared to those made in actual



enviroments. In addition, the use of factor analysis

alone, âs in this study, does not adequately address

questions concerning the comparability of the two modes

of representation. It could be the case that the mean

ratings of two modes are significantly different even

though the factor structures are very similar. Conversely,

the factor structures could be very different even when the

mean ratings are not significantly different. Factor

analysis should be treated as an aid in determining where

differences or simil-arities }ie, rather than a test of the

comparability or adequacy of the representations.

In an investigation to study the effects of architectural

features on the perceived happiness, coherence, and activity

of interiors, Wools (I970) varied the type of window,

ceilings, and furniture arrangement of a number interiors-

Factor analytically deríved sets of bi-polar scales effect-

ively distinguished rooms with different characteristics

both in simulation (line drawings) and in actuality on the

happiness and coherence factors. The comparability of the

real and the simulated in this study is questionable how-

ever, in that none of the drawings \^/ere modeled after the

actual rooms used.

This methodoJ-ogical shortcoming is evident as well in

a study by Acking and Ku]Ier (1972). The authors looked

at the perception of interiors as a function of their colour.

Using both cofour drawings and cofour slides of interiors,



responses (semantic descriptions) were compared to the

semantic profiles of three differently coloured hospital

interiors rated in situ. Ratings proved to be similar on

a number of dimensions however, once again, the simulated

interiors v/ere not representations of the actual interiors

used. In addition, different semantic descriptors were

used. for rating the simulations and the hospital interiors.

This would suggest that the similarities which the authors

note are an artifactual finding; due primarity to insensi-

tive dependent measures. In effect, the high degree of

congruence found by the authors may be due more to the

generality of the descriptors than to simiÌarities in the

underlying connotative frameworks within which the environ-

ments are perceived.

This difficulty is evident in another study conducted

by Acking and Kuller (1973). Bipolar semantic scales were

used to generate factor structures that would be descriptive

of interior environments viewed in actuality and. simulated

through the use of colour slides. The authors found simil-ar

factor configurations for both modes of representation.

The same scales were then used to rate respondentr s perceptions

of a housing project. Factor analysis of this data yielded

eight connotative dimensions, very similar to those derived

from the room study. The fact that the same set of descrip-

tors characterized both int.eriors and the exterior archi-

tecture of the housing project suggests that the dependent
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measures used are not tapping important differences in these

inherently diverse environments. once again, the general-

ity of the descriptors appears to be the problem"

The authors then used the highest loading variables

for each of the principal dimensions (labelled as unity,

complexity, social status, enclosedness, and pleasantness)

to rate two other housing projects. Both projects were

rated on-site and through a number of simulations; i.e-,

illustrational plans, monochromatic schematic models'

coloured naturalistic models, black and white perspective

drawings, colour stides of the naturalistic models. AII

of the ratings for the simulations were compared to those

for the on-site condition. The plans, monochromatic models'

and perspective drawings proved to be the poorest methods

for capturing the unity, complexity' enclosedness, and

pleasantness of the real housing projects. The movies

did not correctl-y represent the social status as rated in

acl-uafity and the naturalistic model failed to reflect

the unity of the actual housing projects. However, the

colour slides shoived a moderate degree of congruence on

all of the factors rvhen compared to on-site ratings.

This is a rather curious and perhaps fortuitous finding

given that the colour slides were photographs of the

naturalistic models, hence a second-order representation

of reality.

A study in 1971 by I{ood, (cited in collins, Note 2)
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investigated the perceived differences between three modes

of representing a stamp purchasing experience as recorded

in five different post offices. This research compared

the actual experience with a videotape representation and

black-white and colour films of that same experience.

subjects assessed each of the representations on five

bì-polar semantic scales and twelve other dependent measures

which assessed, among other things, the subjects percep-

tions of the quality of the service provided and the sub-

ject's willingness to experience minor inconveniences

in order to use the facilities. With the exception of

assessed interbuilding distances, the responses to reality

were not significantly discriminable from those in the

three simulation conditions. The differences which did

exist however suggested that the responses to the video-

tape was most tike reality and colour film and black and

white film l-east like the responses to the actual experience'

An interesting finding in this study is that subjects had

no greater difficulty responding to metathetic than pro-

thetic dependent measures. Scales designed to tap subject's

perceptionsofdiscrel-ePh}'sica]var-iablessuchas''SiZe''

or "distance" (prothetic) \^/ere responded to with the

same ease as the metathetic variableS measuring more

abstract perceptions (i.e., pleasantness, functional clarity)

other studies, notabllr Kasmar (I970), have suggested that

subjects have difficutty rating environments on metathetic
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SCAlES.

Peterson,Woodman,andEaton(f970)hadfivegroups

rate a buitding (a theater) on four different criteria'

one group saw colour slides of the building taken at

various times during the day. A second group saw slides

of the building taken during a scheduled performance.

The third group viewed both sets of these slides. The

fourth group rated the theater in actuality after attend-

ing a performance and a fifth group rated the building

prior to a performance. The building was rated by all

groups according to it's perceived space' scale' detail'

and architecture. using architectual students as subjects,

the ratings of the actual building and those of the slides

\¡r'ere not significantly different. No explanation is given

as to why the authors chose to have one group rate the

builcling after attendíng a performance and another rate

it prior to a performance' Choosing to do this destroys

agooddealofthecomparabilityoftherealVersusthe

simulated. If significant differences had been found

betweentheratingsinactualityandtheratingsforthe

slides it would be difficult to decide whether these dif-

ferenceswereduetothemodeofrepresentationusedor

to the fact that the groups had experienced the building

in two completely different ways (i'e'' âs participators

in the activity offered by the building or as naive vier'vers

of the building). The fact that significant differences
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were not found is not surprising however' It is often the

case that mean differences in ratings are on the order of

onescalepoint.Giventhatthetotalnumberofraters

in each group ranged from eight in the real presentation

toahighofteninthecombinedsli-degroupthepo\^/er

ofthetestchosentodetectanydifferencesbetweenthe

groups appears to have been inordinately low'

Garling (1970) has suggested that with respect to the

perceived depth and' size of street scenes' perspective

drawings and photographs are rated similarly to those

same scenes judged in situ. This marked similarity between

judgements was demonstrated in an earlier work by Garling

(tg6g) when investigating the perceived depth and size

of interiors using the same three modes of presentation'

Thesefindingsarecontraryto1_heresultsofastudy

conducted by Wedin, Avant, and' Wolins (I973) ' Tn this

studyfoursetsofbipolaradjectiveswereemployedl-o

assess the aesthetic appeal, physical organization'

phenomenologicat size, and physicat sLze of three different

living l:ooms as represented by floor plans' isometric

drawings, and photographs' Although the ratings of the

aesthetic appeal, physical organization and phenomenological

size of tl-re room were similar and consistent for all of

the nodes of representation employed, the responses to

the physical size were inconsistent across the three

graphicforms.Subjectsratedl-hesmallestroomlowest
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in physical size, however they also consistently, for all

modes of representation, rated the medium sized room as

much larger than the truly largest room. It is difficult

Lo assess precisely why the physical sLze of interiors

should be adequately portrayed by surrogate modes of re-

presentation in Garling's (1969) study and yet prove in-

adequate in the wedin et. al. (I973) investigation. one

notable area of difference between the studies is the

dependent measures used by each to assess the subject's

perceptions. I{hereas Garling (1969) had subjects assign

numbers proportional to the perceived síze and depth of

the rooms, Irledin et. aI. (1973) used semantic bipolar

scales , (e.g. , small/1aI9e , narrow,/wide) , to assess physical

size. ft may well be the case that the choice of dependent

measure is a critical factor when attempting to assess

people's perceptions of environments. (rhis proposition

witl be elaborated upon later in this review). Another

important difference between these studies which could

account for their contradictory findings lies in their

choice of subjects. Garling's (r969) study employed male

raters exclusively whereas Irredin et. a1. (L913) used

female raters exclusively. Perhaps the differences in

the results of the two studies are accounted for by the

sex variable. Indeed, Hudgens and Billingsley (1978)

har¡e shown that of 59 articles surveyed in the journals,

Iluman Factors and Ergonomics, l3e" showed significant



ìELJ

differences for the sex variable. Future environmental

assessment research should include both sexes whenever

possible, and further, statistical tests for sex differences

in the ratings should be performed.

A number of studies have investigated the validity

of using simulations for assessing the lighting quality

of interiors. Lau (Lg72) had subjects rate the illuminant

quality of full size rooms as compared to scale models

of those same rooms. Responses to the scale models were

similar to those of the full-size rooms, however, the

author notes that generally the scale models were assessed

more positively than were the full-scal-e interiors. In

a similar study, corth (19S0) also assessed the validity

of scale models as depictors of lighting quality. He

too noted that the scale models were consistently rated

as more "desirabfer" hence their qualities \¡Jere enhanced''

I{hereas, Lau (L972) hypothesized that this enhancement

effect was due to some intrinsic characteristic of miniatur-

ization, corth (r9BO) suggests that the bias is due to the

differences in luminance intensity Ì:etween the models and

the full-size rooms. When the level of illuminance was

hal-ved in the scale model relative to the real room, fê-

sponses to the simulation were comparable to those for the

real space (Corth, :-9B0) . Appropriate scaling of the

il-luminance level as well as room size resufted in the

disappearance of the positive bias for the scale models-
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However, this enhancement effect is noted in other studies

which do not employ scale models. while varying the

lighting arrangiement of an interior, Hendrick, Martyniuk,

spencer and Flynn (Lgl7) compared subject's perceptions

of photographs of those arrangements with scores for the

real room. Generally, the projected transparencies were

rated as more clear, distinct, radiant, and bright when

compared to the real space. Given that sl-ides were used

as a stimulus mode rather than sca]e models, it is difficult

to see how luminance intensity could account for the en-

hancement effect.

Indeed, enhancement effects for alternate modes of

representation are evident in other studies investigating

their validity. Anderson (I912) noted that the represent-

ation of exterior architecture using colour film was

rated more positively than the real- exterior. Research

conducted by Lane, Byrd, and Brantley (I915) compared

preferences for outdoor recreation environments with pan-

oramic cofour slides of these environments and found

large discrepancies in preferences between the real and

the photographic representation. The colour slides tended

to over-glamourize the sites, enhancingi them to the extent

that they yielded significantly different perceptions

when compared to the actual sites.

other studies have investigated the validity of

repl:esentations of buildings, apartment complexesf and
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housing design. For example, seaton and collins (I972)

had subjects evaluate scale models, colour photograPhs'

and black and white photographs of campì.ls buildings and

compared them to eval-uations of the real buildings.

using five 7-point semantic scales (i.e., I. peaceful/quLeL,

2. sLrong/boId, 3. dynamic/exciting, 4' orderLy/tidy'

5. pleasing/appealing), the authors note that the buildings

rated high on some scales and low on others and that the

different modes of representation did not affect the

average ratings pooled across buildings. However, what

the different modes did sig'nificantly affect were the

relative mean values between the buildings. specifically,

the rel-ative pleasantness or appealingness of the buildings

depended on how it was represented. The study found a

significant buitding by simulation interaction effect'

F(9,BBB) :3.13, P

photographs were noted as being the best representers of

reality, especially rvhen appraising the strength/boldness

and dynamism/excitingness dimension. Btack and white

photographs proved to be the least veridical mode, eX-

hibiting a low correlation with ratings for the real build-

ings on al-l of the scafes used. Generallyrhowever' none

of the modes employed represented reality as efficiently

as h/as hypothesized. The photographs and models were

,,not typically a psychological surrogate for the real

facades" (Seaton and Colfins, L9J2, p'6-10-1)'
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Kaplan, Kaplan, and Deardorff (L974) have suggested

that people respond similarly to three-dimensional model-s

of apartment buildings as compared to photographs or. the

actual- complexes. Interestingly, in this study a second-

order representation of reality was used. Rather than

present the models for evaluation, photographs of the

models were rated and then compared to the responses for

photographs of the real space. Unfortunately the study

as reported is merely descriptive in nature and does not

altow the reader to assess the degree of similarity between

the judgements for the two modes. fn addition, the authors

did not investigate subject's perceptions of the real

space, hence, äûY conclusions regarding the validity of

the different modes of representation are questionable'

Hershberger and cass (I974) and Sorte Q,915) indepen-

dently investigated simulations of housing. The two studies

yielded conflicting results. whereas Hershberger and

Cass (Ig7 4) concluded that colour slides and colour movies

represented the real- environment well, sorte (L915), usingt

the same modes of represenl-ation as well as others- (i'e. 
'

illustration plans, three-dimensional models, and perspective

drawings), found large differences between the factor

structures of the real and the simulated versions. It

should be noted however that sorte (1975) does not provide

for significance testing of the mean response scores.

The study merely reports mean-profile comparisons in graphic
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form.Althoughdifferencesinthemeansacrossthemodes

of representation used are evident, this is a qualitative

judgement;itisdifficu].ttodecidewhetherornotthese

reflect a real difference in perception without the approp-

riate statistical tests. on the other hand, Hershberger

and Cass (r974) report that, in addition to having Very

similar mean-profiles and factor configurations, a mul-

tivariate analysis of variance revealed that there were

nosignificantdifferencesinmeanjudgementsbetween

therealandthecolourfilmmodeonthescalesused.

The results afso suggest that colour slides adequately

depicted reality, although they were not as comparable

with reality as were colour movies'

conflicting results are evident in the investigation

of simulations of oLher environments as we}I. In part-

icufar, studies looking at the validity of simulations

as represenLers of natural and. urban landscapes have argued

both in favour of and against their use. Boster and

Danie]-(|g72)investigatedscenicqua}ityandconcluded

that the scenic values assigned to the J-andscapes used'

as estimated by on-site and photographic representation,

were essentially the same. This is a qualitative judgement

horveveri no significance tests were performed. shafer

and Richards (]lg74) recorded viewer's reactions to out-

door scenes and compared. them to the responses to colour

photographs of those same scenes' The authors conclude
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that colour slides and colour photographs adequately

depict most natural and man-made environments when the

bulk of the variability present in these environments

is tapped by the response instrument' However' when only

a portion of the stimulus variability is allowed for,

responses to the simulated presentations are significantly

different from the on-site responses. This would suggest

that simulations are capable of capturing only the grosser

aspects of a given landscape, and in so doing' leave out

important, more subtle differences'

fn a study by Zube, Pitt, and Anderson (1974) ' on-

site evaluations of natural lanCscapes were compared to

evafuations of the same landscapes represented by single

and multiple frame panoramic colour photographs' The

responses to the photographs \dere highly correl-ated with

on-site evaluations (i.e., Pearson r ranged from a low

ofr=.68,toahighofr=.gg,withvaluesofr=.97

or higher for six of the eight settings evaluated) -

clamp (1975) also examined the validity of simulating

landscapes by comparing responses to colour slide pre-

sentations with on-site evaluations. As in the study by

Zube et. al. (l-g74), responses to the simulations and

the real were highly correlated (i'e' , | = '87)' However'

the findings of Lane et. al. (L975) , a study discussed

earlier in this review, found that evaluations of colour

slides of outdoor environments were significantly different



2L

from the scores for the real environment'

why contradictory findings are evident for studies

which investigate the same "type" of environment and employ

simil-ar methodology using the same modes of representation

is not c1ear. One source of variation which may account

for the contradictions is the subject poputation which the

studies employ in their investigation. For example, where-

as Shafer and Richards used photography students as raters'

Lane et. aI. used forestry students as judges. Presumably'

these two group's preferences may differ when rating out-

door environments in situ and. photographs of those same

environments; (if it is acknowledged that enrollment in

a course reflects an interest in the subject matter taught

in the course). Indeed, choice of subject population

is a well documented and potent source of variation in

environmental assessment research. Canter (1969) has

shown that architecture students judge floorplans and

drawings of buildings differently than do non-architects

or ,'lay-men. " Further, canter and wools (I970) have docu-

mented differences in responses between groups familiar

wiLh the environment being rated and those unfamiliar

with the environment. craik (1970t L972) has argued that

environmental decision-makers, that is, expertso often

differ from the naive or non-expert population in their

perception, i¡terpretation, and evaluation of the physical

enr¡ironment. This hypothesis is empirically supported
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in studies by Peterson (L974a, Lg74b) and by a study by

clark (r971) which reports that outdoor recreation park

managerstperceptionsofaparkusers'viewsareare-

flection of his o\^/n feelings, hence, are often at variance

with the user's true sentiments' Ratings of the area

bytheparkmanagerandtheparkusers\^/erequitedifferent

even when the expert role-played the part of a user'

In perhaps t.he most provocative study on simulation

techniques, Danford and. willems (L975) have revealed some

disturbing findings which raise questions concerning the

validity of all research investigating the use of surrogiate

modes of representation in environmental assessment research'

The study examined the adequacy of using colour transpar-

encies to represent full-scale architectural settings.

unique to the study was the emplolnnent of two control

groups used to test the degree of shared response variance

betrçeen groups exposed tO representations which "should"

elicit ratings similar to those elicited by the real space

as opposed to those groups which "should. not" elicit similar

ratings r.vhen compared to responses to the real setting.

As l_he authors suggest, it is important to test the degree

of congruence between the real environment and a "good'"

simula.t-ed version of it. Moreover, it is equally important

to test t.he comparability of responses between the real

environtlent and a "poor" Simulated version of it. Tf the

restronses 1,o the real setting are comparabte with the
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simulation then convergent validity has been attained.

The simulation can then justifiably be used for research

or assessment purposes. If the responses to the real

environment differs significantly from the responses to

a representation which should differ, (i'e'' a representa-

tion which is obviously a poor surroTate for the real

setting), then discriminant validity has been established'

In effect, it has been demonstrated that the response

instrument measures what it purports to measure; in this

case, the degree of congiruence or incongruence between

responses to the simulations employed and the real envi-

ronment.

The distinction between convergent and discriminant

validity was introduced by campbell and Fiske (I959).

Discriminant validity is said to have been demonstrated

when a test is not redundant v/ith other better established

or more parsimonious tests (Campbell, f960) ' This is an

entirely different notion of discriminant validity than

the one presented by Danford and I¡üi1Iems. Whereas campbell

and, Fiske (1959) are concerned with the redundancy and

parsimony of a test, Danford and Willems are concerned

with the ability of a test to show differences where

differences logistically should be. In this sense, perhaps

a more appropriate label for the Danford and willems'

version of discriminant validity is "divergent validity.f'

Indeed, Danford. and willems do inexplicably interchange
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these terms throughout their paper without differentiat-

ing between the two. However, their misinterpretation

does not deny the importance of testing for discriminanL/

divergent validity as they define it'

To test for both convergent and discriminant/di-vergent

validity, the authors, using 36 unipoÌar semantic scales'

elicited responses from four groups' One group rated the

real settingt (a campus law building). A second group

rated a photographic representation of the buitding and

were informed of the building's function. A third group

responded to their concept of what a law buil-ding should

be like; (imagery of a campr-1s law building was elicited.

by verbal- instruction). A fourth group rated the photo-

graphs of the building without being informed of the

building's function. The first two groups were included

to test for convergent validity, hence, address the quesl-ion

concerning the adequacy of the photographic representation

of reality. The inclusion of the latter two groups pr:ovides

for a test of the discriminant/divergent validity of the

response instrument employed. Results indicated that

there were vir.t-ual-ly no differences among the four groups

in terms of average scale values, overall response profiles,

and factor structures. As the authors suggest, the similar-

ities might be expected for groups 1 and 2. However, the

fact that the subjects rvho did not view the setting but

only responded to the concept of a law building and those
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who viewed unlabelled photographs responded "in a fashion

that was essentially indistinguì-shable" from the first

two groups is disturbing. As a result of the overall similar-

ity in ratings Danford and I¡liIlems concluded that techniques

using subjective rating scales may result in response

patterns determined solely by an invali-d response instru-

ment rather than the environmental stimuli employed-

At this poínt in time, only one researcher has attempted

to address the criticisms of environmental assessment

research raised by Danford and InIillems. Gifford (Note f )

had subjects rate four buíldings on three bipolar semantic

scales which represented the following dimensions: aesthetics,

usefulness, and moderness. As in the Danford and Will-ems

study, four groups were employed. Group I rated the actual-

buildings; groì.rp 2 rated colour photographs and were told

what function the buildings servedt group 3 were given

a verbal labe1 of the buildings' functions; and finally,

group 4 viewed the photographs uninformed as to the function

of the buildings. For the buildings in this study signif-

icant differences in responses between those who viewed

Lhe buildings in actuality and those gíven the verbal

tabel- describing function were noted. Specifically, B

of 15 comparisons made between groups I and 3 were sign-

ificantly different. ft is unfortunate that the author

does not report comparisons between the other groups.

No mention is made of the degree of congruence between
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responses by groups I and 2" Comparison of these groups

is essential in order to establish the convergent vatidity

of the simulations employed.. In short, it would determine

if the photographs vùere valid representations of the

reaf environment.

Although not conclusive, Gifford's study suggests

that Danf ord and \dillems' criticisms concerning the use

of subjective assessment methods may be un\,üarranted.

It is important that future research establish whether

or not this problem with subjective assessment methods is

evident when investigating other types of environments

(e.g., landscapes, interiors' etc.) ' rt should also be

demonstrated that Danford and. willemsr study provides for

an adequate test of discriminant/divergent validity.

several points can be raised to suggest that it does

not. The study does not elaborate on the characteristics

of the law building rvhich they employed or the detail inside

the buil-ding which the subjects viewed. For example, íf

the building which they used in their study resembled

the popular image of a law building then coincidence alone

woul_d result in similar ratings. In addition, if entrance

signs, interior signs, and' special purpose rooms (e'g''

courtroom) are eliminated from the presentation then pre-

sumably there would be little that identifies a building as

a ,,lav/,' building. Further, there is little beyond such

cues that would make a Iaw building discriminably different
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from another faculty building on many of today's university

campuses. The connotative meaning of a particular building

may change very little if the label "law" is attached to it'

These points could account for the lack of differences

in judgements between the group which rated the label alone

and those which rated the photographs. It is equally possible

that differences would emerge as a function of different

l_abels. To elaborate, there may be no difference between

an unlabefled building and one labelled "law, " However,

differences might emerge if a particular building is

identified as a "law" building in one condition, and as a

,,fine arts" building in another. This would be a legit-

imate and methodologically superior r,vay to test for dis-

criminanL/ð,ivergent validity as Danford and willems define

the concept. rn short, it remains to be demonstrated

whether or not Danford and willemsr results are an artifact

of the particular label chosen and the building which

they employed rather than being due to an invalid response

instrument as theY suggest.

onefinalpointwhichappliesnotonlytotheDanford

and l{illems study, but to all of the s'uudies reviewed'

which employed factor analyses in their investigations.

Without exception these studies have violated important

assumptions underlying this statistical- technique- comrey

(1973) and Gorsuch (I914) have suggested that when the

subject to variable ratìo is less than 5 to 1 analyses may
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yield results which are due to chance alone. In addition,

it is suggested that at no time shoul-d the total number

of subjects employed be less than 100 when using factor

analyses as this also introduces unacceptable levels of

chance results. Mode of representation studies have routine-

ly failed to meet one or both of these criteria (e.9.,

Acking and Kuller, Ig72; Hendrick et. aI , L977 i Hershberger

and Cass, Lg74; Seaton and Collins, L972) ' Indeed' in

the study by Danford and i{illems there were 40 subjects

per giroup. Thus, sample size was inadequate' In addition'

with the 36 scales which they employed, a 5 to I subject

to variable ratio woufd require a total of fB0 subjects

per group. with only 40 subjects per group the ratio

was an unacceptablY low 1.1 to I.

This study determines the extent to which projected

photographs serve as a substitute for full-sca1e interior

settings. Tn incfudes controls for establishing the

discriminant/divergent val-idi1-y of the unipolar semantic

response scales employed. The methodological problems

of earlier studies are elimj-nated by the use of two en-

vironmental settings, a sufficiently large sample síze

and an appropriate subject to variabl-e ratio'



Chapter 2

METHOD

Subiects A total of 300 introductory psychology

students (]50 ma1es, 150 females) were used as subjects-

stuclents participating in research as subjects are awarderl

credits for their participation; (a percentage of their

final grad.e in introductory psychology can be earned by

participatinq in research activity) -

Response Format A list of 20 adjectives \,vas compiled

and presented as unipolar scales with a five-point response

range. A response of trf rt indicated that the adjective was

"not at all" descriptive of the sLimulus being rated. A

response of rr5rr indicated that the adjective was "very

much" descriptive of the interior being rated'

Unipolar, rather tha.n bipolar, scales were chosen

because of problems that can occur with bipolar scales.

sivik (Lg7 4) has pointed out that it is extremely difficult

to choose words which are truly antonymous in meaning.

The use of bipolar adjectives forces subjects to accept

the supposedly antonymous word's selected by the experimenter

when in fact they may not be valid opposítes in the context

of environmental perception or assessment. For example,

"beautiful-" often exhibits a stronger connotative contrast

with words such as "poor" and "rougih" rather than its

commonly chosen antonym, "ugly"' rn addition' researchers

(2e)
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often choose bipolar adjectives which logistically and'/

or intuitively appear to order the subject's responses

along invalid dimensions (e'g', elegant unadorned;

from Kasmar, Lg70) - Tt is not necessarily the case that

an environment which is perceived as lacking elegance

j-s then necessarily an environment which is "unadorned' "

Toensurethatthescalesemployed\47eresensitive

measures, that is, applicable to interior environments"

adjectives appearing in the factor structures of two or

more previous studies on the perception of interiors were

chosen. using this criterion, L2 adjectives in all were

gleaned from the literature. Eight other adjectives

\,vere chosen f rom Kasmar's (I970) lexicon of "appropriate"

environmental descriptors. rt shout,c be noted that a]l

of these adjectives also appear in the factor structures

of previous research, however, they were not included in

more than one study. A list of the adjectives chosen is

shown below.

I. Exciting 11. Large

2. Spacious 12' Cheerful

3. comf ortabl-e *13 ' ordered

4. Colourful *14 ' Wide

5. Beautiful *t5 ' unusual-
*6. Efficient 16. FriendlY

7. Interesting L7 ' RoomY

B. Unique *18. Unorganized

9. Unattractive *19 - Pleasant
*l-0. I{odern *20. Complex
* Indicates that these ad-jectives did not appear in

the factor structures of "two or more" previous
studies.
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Stimulus Material and Method of Presentatíon A

group of subjects were asked to come to a local department

store where they viewed and responded to two interior

displays in the store. These displays were fulI-sca1e

rooms. Specifically, they were a living roon and bedroom

display set up by interior designers employed by the depart-

ment store in order to display the furniture and wares

available for consumer purchase. These rooms are on display

for approximately three months at a time and were not

changed in any way during the course of this study. The

physical dimensÍons of the living room \,^/ere 16 feet by 15

feet with a ceiling height of 10 feet. The bedroom display

was 15 feet by L2 feet with a ceiling height of 10 feet.

Both rooms had three walls with one waIl space left open

for viewinq purposes. Both rooms contained the amenities

of "Lypical" living rooms and bedrooms, (e.9., ash-trays,

magazines, articles of clothing, telephones, paintings,

etc. ). Every effort was made by the designers to present

"real-" rooms to the consumers for their evaluation.

Subjects viewing these rooms were designated as partic-

ipators in the "fulI-cue experimental condition."

A second group of subjects viewed, and responded to,

colour transparencies of the same interior displays used

in the ful-l--cue condition. The transparencies were

projected on a screen in a campus classroom. Projection

distance r^¡as 40 feet resulting in an image size of B feet
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by L2 feet. This session was experimentally designated

as the phot,ographic representation condition'

fn order to provide f.or an adequate test of the

discriminant/divergent validity of the 20 variables chosen

a third group of subjects tvas included. In this group'

(designated as the concept rating condition), subjects

responded to the imagery of a living room and bedroom.

The imagery was elicited by verbal instructions from the

experimenter. For control purposes, the words living room

and bedroom were separately copied on transparency naterial

and projected on a screen while the subjects were responding

to the imagery. subjects in this group res¡:onded in the

same campus classroom as in the previous condition.

Experimental Procedure subjects were randomly re-

cruited into three groups with ]00 subjects (50 males

and 50 females) per condition. This yielded an appropriate

subject to variable ratio (5 to 1) for the subsequent

factor analyses performed on the data (Comrey, L973i

Gorsuch , L97 4) -

Group 1 rated the actual living room and bedroom

on display at the department store. Presentation of the

two rooms was counterbalanced such that half of the

subjects viewed the living room first and half viewed the

J¡edroom first. Order of presentation was counterbalanced

across subject gender as weII. There were 10 subjects

responding in each session resulting in l0 sessions in al-1'
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photographs were taken of both the living room and

bedroom viewed by group I from the same viewing angle and

viewing distance as in the full-cue condition. A second

group of subjects viewed and responded to these photographs

projected on a screen. As in the previous condition, order

of presentation of the two rooms was counterbalanced

across subjects and subject gender. There \,,rere a total

of two experimental sessions with 50 subjects responding

in each session.

A third group of subjects were asked to form a

picture in their mind of a living room and subsequently

a bedroom (or vice-versa to counterbalance for order

effects). Their task was to respond to the resulting

imagery. Verbal instructions were ivorded such that the

respondents were free to imagine any "type" of living

room or bedroom that they wished (see Appendix A for a

copy of the insl-ructions for afl experimental conditions) '

This v/as to ensure that the experimenter, when eliciting

the imagery, did not induce a specific set in the subjects

with regard to the qualities of the interiors which they

were Lo imagine. There was a total of tr¿o experimental

sessions with 50 subjects responding in each session-

All groups used the same aforementioned 20 item

response instrument regardless of the mode of representa-

tion which they vier,¿ed. In addition, each item was presented

on a separate page to maximize the degree of independence
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beLween responses. The adjective list was purposely

ordered to ensure that the word previous to each sub-

sequent word did not have a similar connotative meaning.

DataAnalysis A 3 X 2X 2 repeated.measuresmul-ti-

variate analysis of variance (MANovA) was performed on

the data obtained to determine if significant differences

existed between the ratings as a function of mode of

representation, gender of the rater, and the room being

rated. (see Appendix B for a graphic representation of

experimental design. )

when groups are compared in terms of many variables'

as in this study, it is of interest not only 1-o see if

they differ significantly from one another but' if they

do dif f er , al-so to und.erstand the nature of the dif f erences '

one approach to this problem is to simply list the variabl-es

on which a specific group had significantly higher means

than another group, and also the variables on which the

reverse \^/as true. Unfortunately, this simple method of

describing differences by Iisting the variables often

renders inr¡alid descriptions, distorting the true nature

of the differences. This distortion is apparent when

variables or scales measure the same cOnstructs. That

is, as the correlations among the variables increases

sodoesthedangerofdistortingthenatureofthe

differences found. Since many of the variables in this

study are intuitively hiqhly correlated (i'e', spacious'
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large, wide, roomy) discriminant analyses were employed

to determine the nature of the differences between groups

as evidenced by the IvIANOVA. Discriminant analysis over-

comes the aforementioned difficulty by constructing

linear combinations of the set of variables that best

differentiate between groups. Each linear combination

forms a discriminant function independent (uncorrelated)

with any other discriminant function found. Thi= y,ields

a much clearer, valid., and more parsimonious picture

of the manner in which the groups differ'

In addition to the Þ1ANOVA and the discriminant analyses,

factor analyses were employed to better understand the

"dimensionality" of the variables employed. Although

these analyses do not address the major questions of the

study, (namely: do photographs adequately represent

reality in environmenLal assessment research?; and, are

subjective assessment scales a valid means of rneasuring

cognitive impressions of environments?) they do serve

to assist the reader in understanding what the variables

are measuring. Given that they are merely supplemental

analyses they are included as an appendix (see Appendix c).

Both the MANovA and the major discriminant analyses

\{ere performed using Finn's (L917 ) Multivariance: version VI

statistical manual and computer program. subsequent

discriminant analyses on the scores for the living room

a]one and bedroom alone, âs well as the factor analyses'
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wereperformedusingtheNie,Hull'Jenkins'steinbrenner'

and Brent (1975) Statistical Packaq.e for the Social

Sciences; (S-P-S-S- ) manual and computer programs'
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R.ESULTS

Overview

This overview is included to introduce the niajor

findings of the multivariate analysis of variance in

suïïrmary form (see Ta-ble I) . This wili assist the reader

when interpreting later, more detailed, sections. subse-

quent to the overview each significant main and interaction

effect will be discussed in detail- in the order presented

in this overview. Tabular presentations of the univariate

analysis of variance performed on each scale for each effect

are included along with a discussion of the magnitude and

direction of the differences as evidenced by further

analyses. These are followed by independent presentations

of the effects on the ratings for each interior. The

section concludes with the results of paired comparisons

betr,¿een the overall ratings for the three rnodes of repre-

sentation.

A multivariate analysis of variance with repeated

measures (Ì'{ANOVA) demonstrated a highly significant main

effect of mode of representation on the ratings for both

rooms,F(40,550):10'96,p<'0001'rnadditionthere

were significant overall differences in the ratings as

(37)
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TABLE 1

Multivariate Analysis of Variance with RepeateC Measures

2x
Source df F p U

Mode

Error

Sex

Error

Room

Error

Itlode X Sex

Error

Mode X Room

Error

Sex X Room

Error

Mode X Sex
X Room

Error

40

550

20

215

20

275

40

s50

40

5s0

20

275

40

550

10.96

) '72

24.46

r.62

5.39

2-25

1.40

000I

.002

.0001

.02

.0001

.002

064

.69

.12

l6

64

T4

47

07

The calcul-ation of ^2 
(omega squared') is based' on a

nultivariate formulã discuésed by Tatsuoka (I970f. rt
is not to be interpreted in the same manner as (¡-'s
derived from a univariate formula. Irlhereas the-univariate
formula provides an estimation of the percentage of the
total .r-iiu.bility attributable to a factor, the mul-
tivariate formulã is based on the findings of the dis-
criminant analyses and estirnates the percentage of !1"
variability of the derived discriminant functions which
j s attribulable to group differences ' That is, the
multivariate ^2 estimatãs the percenl-age of the variability
in the discriminant space which is relevant to group
differentiation. For a more comprehensi,ve discussion
of the interpretaiion of multivariate o''s the reader
is referred to Tatsuoka (1970, PP ' 48-49) '
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a function of the sex of the rater, F(20,275) = 2.72

p < .0001, and the room being rated, Y(20,275) = 24'16'

p<.000l.Thethreemodesofrepresentationwererated

relatively differently by males and females and across the

two rooms, (i.e., there was a significant mode by sex inter-

action effect, F(40,550) = I.62, P < '02, and a significant

mode by room interaction effect, E(40,550) = 5'39' P < '0001)

Further, the living room and bedroom were rated relatively

differently by males and females (i.e., a significant sex

by room interaction effect was evident, F(201275) = 2-25,

p < .002) . The three-way interaction, mode by sex by

room, wâs not significant at cr < -05.

Mode of Representation: Main Effect

An examination of the clifferences in ratings between

the three modes of representation as determined by uni-

variate anal-yses of variance reveals that the living room

and bedroom were rated significantly differently on 13

of the 20 scales (see Table 2) . Mean response profile

comparisons graphically depict the magnitude and direction

of these differences (see Figure f)'

Discriminant analysis of the scores on the 20 scales

yielded trvo significant linear combinations of variables

(discriminant functions) which best explain where the

differences betiveen the ratings for the three modes of



4C

TABLE

univariate Analyses of Variance: Mode Main Effect

Variable MS F p

nxciting
Spacious
Comfortable
Colourful
Beautiful
Effic ient
Interesting
Unique
Unattractive
Modern

Large
Cheerful
Ordered
wfde
Unusual
Friendly
Roomy

Unorgani zed

Pleasant
Complex

AO.aJ

27 4.09
53. 4r
47 .59
46.36

4 .96
1.86
2.62

36.93
15.96

282.43
137. t1

o q't
J. JL

t3 0. 57

r.37
24.69

187.61
l. 0B

33.48
B .02

. r9
rr6.07

31.86
2L .28
I8.36
L.99
0.87
0.99

r6.90
6.r4

109.83
64 .83

3 .97

49 .97
0.42

L2.9L
78.11

0.50
r7 .7 4

2-75

.829

.0001

.000r

.000r

.0001

.139

.42l-

.371

. c001

.0025

.0001

.0001

.0r99

.000r
- 654

.0001

.0001

.608

.0001

.065

df for Hypotheses : 2

df for Error : 294
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representation lie. The first and most powerful discriminant
a

function,x¿(40) = 336.63, p < -0001, is comprised of

the variables, spacious and cheerful. Table 3 indicates

that both of these variables had high positive standardízed

discriminant weights (i.e. , .606 and .587 respectively)

relaLive to the rest of the variables.

structure coefficients were then cafcufated to de-

termine which of the original variabl-es correlate highIy

with the discriminant combination; (the derived discriminant

combination is essentially a new' transforned variable) '

A high correlation between the derived discriminant com-

bination and one of the original variables indicates that

the latter is also a good discriminator. In short, câIcu-

lation of the corresponding strucLure coefficients for

each variable often yields a more informative description

of the dimension along which the groups differ. Hereafter,

the ì-nterpretation of the results of the discri¡ninant

analyses will- involve appraisal of the structure coefficient

weights (correlations) rather than the standardized dis-

criminant function coefficients. However, the lati'er are

included in al-l tables and the reader is encouraged to note

the relationshiP between the two-

rt can be seen in Table 3 that the variables, spacious,

large, roomy, rvide, cheerfu1, and. comfortable have high

positive structure coefficients and therefore contbine

to form the f irst discriminant dimension. This di-mension

:
ì-:-'.....:.
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Living room
Standard ízed

IABLE 3

Discriminant AnalYsis of
and Bedroom Scores Combined, (Mode
Discriminant Weights and Structure

Main Effect);
Coeff icients

Mode Main Effect
Variable Function Ia Functron ¿

DFCb SCC DFCb SCC

Exciting
Spacious
Comf ortabl-e
Colourful
Beautiful
Efficient
Interesting
Unique
Unattractive
Modern
Large
Cheerful
Ordered
i¡lide
Unusual
Friendly
Roomy

Unorgani zed.

Pleasant
Complex

_ ".))
.606
.100
. r64

-.r01
-.039
-.453

.016

"q,o

-.309
. L92
.587

-. 1t9
- .02L

.2L7

-.033
.148
.235

-.080
-. tl7

.067

.ÓJ¿

.t-

.454

.363

.090

.024

.023
- .369

ì 1tr
-. T¿J

.804

.686

.041

. 618

. 154

- 587

.184

.264

-.638
.028

-.060
- 062

. l-54

- .449

-. 815
n¿q

-.505
. L26

-.I84
.087
.092

-.374
. 014

. L29

.003

.020

-. 1r4
- 023

- .49L
- .236

- .2LL

- .227
.37 6

-.50s
.30r

- .208

-.437
-.139
-.L32
-.L76
-.145

.16r
-.306

.063

.035

.357
'-?2(

---
.393

-.156

a Discriminant Function
b Standardized Discriminant Function Coefficient
c Structure Coefficient
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accounts for 92

the 2A scales.

3eo of the total discriminating power of

A plot of the centroids for each group in

Figure 2 clearly shows that the first discriminant dimension'

(DFl), separaLes the concept rating group from the full--

cue and photograph rating groups' (Note: The centroid

coordinates for all discriminant analyses are given in

Appendix D). The second significant discriminant function,
.)

(DF2), *21L9) = 40.34, p < .003, is comprised of the varr-

ables modern, beautiful, and ordered. These variables alI

have high negative structure coefficients (see TabIe 3)

and together account for 1.72 of the total discriminating

po\,,/er that is apportioned to the tlvo discriminant functions'

Figure 2 indicates that this conbination of variables

separates the three modes of representation equally weII'

although minimally; ranking them from low to high in the

order (f) photograph, (2) concept, (3) full-cue'

Bearingi this configuration in mind, (see Figure 2) ,

it can be seen that those subjects rating the concept-

ualized rooms saw them as significantly more spacious,

large, roomy, and rvide than did those rating the actual

rooms or the photographs of those same rooms. In addition'

they \,,/ere viewed as significantly more comfortable and

more cheerful environments than in either of the other

trvo experimental conditions. The photographs were rated

slightly higher on this dimension than were the actual

rooms. On the second discriminant dimension, represented
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46

by the scales mod.ern, beautiful, and ordered, the differences

between the three groups are slight. It should be reiterated

that although the differences are statistically significant'

the second discriminant function accounted for 7 -72 of

the power of the scales whereas the first discriminant

function accounted for 92.32 of the power apportioned to

the functions. Hence, further interpretation may not be

particularly meaningful given the low magnitude of difference

ãcross this dimension.

Sex: Main Effect

univariate analyses of variance show that males and

females rated the two rooms significantly differently on

6 of the 20 scales (see Table 4). Figure 3 graphically

portrays the magnitud,e and direction of these differences.

Discriminant analysis of the ratings for both interiors

revealed that the differences in perception and assessment

between males and females were greatest on the conbination

of variables; unique, colourful, interestínq, and unorganized

(see Table 5). These variables comprised the first and

only significant discriminant function for the sex main

)
effect, x"(zo) = 51.38, p < -002. !{hereas the variables

unique and interesting have high negative structure co-

efficients, the variables, colourful and unorganized have

high positive structure coefficients (see Table 5). A
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TABLE

Univariate AnalYses of Variance: Sex Maín Effect

Variable MS F p

Exciting
Spacious
Comfortable
Colourful
Beautiful
Ef f rc rent'
Interesting
Unique
Unattractive
Modern

Large
Cheerful
Ordered
\,vade

Unusual
FriendlY
RoomY

Unorgani zed

Pleasant
Complex

0.56
4 .32
r. 47

9.72
0.6s
3. B5

13.23
30.72

3 .20
4.Bl
0 .2L
2. B0

r. 61

4 .56
T2.BL

0. l6
1. 61

10.45
/. oc)

0. 4B

0 .2L
l.B3
O.BB

4. 35

0.26
l. 54

6.r5
11.63
L.47
1.85
0. 0B

1.33
0.67
L.7 5
3 .96
0. 09

0-61
4 .82
4 .07
0.16

.644

.L77

.350

.038

.6tl

.2L5

. 013

.0008

.227

.L7 5

.774

.25l'

. 413

. LB7

.047

.770

.4r3

.029

.045

.685

df for Hypotheses = I
df for Error = 294
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TABLE 5

Discriminant AnalYsis
and Bedroom Scores Combined

Standard tzed' Discriminant Weights

of Living Room
(Sex Main Effect);

and Structure Coefficients

Variable

Sex Main Effect
Function la

DFCb SCC

L;xcltrng
Spacious
Comf ortabl-e
Colourful
Beautiful
-Eilrrcfent
Interesting
Unique
Unattractive
Modern

Large
Cheerful
Ordered
Wide
Unusual
Friendly
RoomY

Unorganized
Pleasant
Complex

.058
Lq7

- .207

"Ã.o

.486

.400
-õ Â--¿o+

-.417
-.041
-.186

.046
-.143
-.060
-.310
-.084

111

-.133
. 315

-.584
.2IL

" 081

. ?87

-.026
.350
. T2L

.L77

-.336

-. r95
.034

-.462
.099

- .220
. 104

-. 014

-. tlB
-.055
-.280

.022

.037

.304

a Discriminant Func'uion
b Stanclardized Discriminant Function Coefficient
c Structure Coefficient
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plot of the centroids for males and females (see Figure 4)

indicates that males viewed the rooms as significantly

more colourful and unorganized than did females. Further'

females sa\¡/ the rooms as being significantly more unique

and interesting than did ma1es. However, these differences'

although significant, are quite small given that the mul-
2

tivariate ," ind,icated that they account for only L6Z

of the variance in the discriminant space (see Table f)'

An examination of the mean response profile comparisons

of male and female responses provi-des further evidence

supporting the notion that these differences are small

(see Figure 3). The mean difference between mafes and

fernales was never greater than one-half of a scale point

on any of the variables. In most cases it proved to be

much smaller than this-

Room: t4ain Effect

univariate analyses of variance demonstrated that

the tiving room and bedroom \^/ere assessed significantly

differently on t5 of the 20 scales (see Table 6)' Re-

Iatively large differences between the ratings for the

rooms on a number of the scales are evirLent when examini-ng

the mean differences in profile (see Figure 5)'

Discriminant analysis of the ratings for the two rooms

across the three modes of representation yielded one
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TABLE

Univariate AnalYses of Variance: Room Main Effect

Variable pMS F

Exciting
Spacious
Comfortable
Col-ourf ul
Beautiful
Effic ient
fnteresting
Unique
Unattractive
Modern
Large
Cheerful
Ordered
wlde
Unusual
FriendIY
RoomY

Unorganized
Pleasant
Complex

L04.43
147.00

41 .20
8.33

29.45
13.65
22.96
89.65

0.16
228 . BL

105.61
0. 0B

t0B. 00

r2r.60
I28.05

0.16
85.33
58. OB

0.85
0. 01

53.65
86.24
33.20

4. B1

L7 .65
7 .59

l-4.3'7

47 .49
0.11

rL7.32
64.29

0. 06

69 .09
BO.82

7l_.38

O.II
44.96

34.97
0.67
0. 01

.000r

.0001

.000r

. o29

.000r

.006

.0002

.0001
'1 L)

.0001

.0001

.806

.0001

.0001

.000I

.7 43

.0001

.0001
- 4I4
- 932

df for HYPotheses = 1

df for Error : 294
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significant discriminant function, *2çzo) = 2g0.27, p < -000r,

which best discriminated between the scores for the living

room and bedroorn. It is comprised of the variabl-es;

modern, unusual, spacious, wide, and unigue' The variables

modern, unusual, and unique have hiqh positive structure

coefficients whereas the variables, spacious and wide have

high negative structure coefficients (see Table 7)'

This information combined with an examination of the graphic

representation of the centroids (see Figure 6) reveal-s

that the living room was rated as significantly more spacious

and wide than the bedroom. Not surprisingly, factor analysis

shows that these two variabl-es as well as the variables'

roomy and 1arge, tap a subject's impressions of the physical

size of interiors (see Table L6, Appendix C). Indeed,

the living room was viewed as significantly more roomy

and larger than the bedroom under all three modes of

representation. on the other hand, the bedroom was rated

aS the more modern, unusual, and unique of tire two rooms

across all three modes of representation. Neither room

was viewed as significantly more colourful, attractive,

cheerful, friendly, pleasant, or complex than the other'

Mode by Sex: Interaction Effect

The two interiors were rated relatively differently

by males and femafes across the three modes of representation'
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TABLE

Discriminant
and Bedroom Scores

Standard ized Discriminant

Analysis of Living Room
Combined (Room Main Effect);
Weights and Structure Coefficients

VariabLe

Room Main Effect
Function 1a

DFCb SCC

Exciting
Spacious
Comfortable
Colourful
Beautiful
Efficient
fnteresting
Unique
Unattractive
Modern

Large
Cheerful
Ordered
Wide

Unusual
Friendly
Roomy

Unorgani zed

Pleasant
Complex

. 410

-.320
.397

-.253
)'7 )

-.119
-. 016

.103

-.006
.384

-.089
.07 4

- .220

- .34L
.29 6

-.038
.07 5

.007

-.165
-.071

.339

-.433
.293

-.082
-.L45
-.188

a1E

.404
-.033

.57 5

-.3sr
_. OIB

-.385

^1 
)

=*
.029

-.307
.253

-.033
- r09

a Discriminant Function
b Standardized Discriminant Function Coeff-icient
c Structure Coefficient
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specifically, univariate analyses of variance performed

on the 20 scales showed that a significant mode by sex

interaction effect was evident for B of the variables

in alt (see Table B).

Discríminant analysis yielded one significant dis-

criminant function, *21+o) = 63'52, p < '05' which best

accounts for these differences. The variabl-es; spacious,

roomy, cheerful, and large all had trig'h negative structure

coefficients hence combine to form this dimension (see

Table 9). Figure 7 depicts the nature of these interactions'

Femal-es rated the cOnceptualized rooms as more spacious,

roomy, cheerful, and large than did males' On the other

hand, males viewed the rooms as more spacious, roomyf

cheerful, and large than did females when rating the

actual rooms and the photographs of the rooms'

l,lode by Room: Interaction Effect

An examination of mean differences using univariate

analyses of variance indicates that a significant mode by

room interaction effect occurs on 13 of the 20 scales

(see Table I0). Discriminant analysis reveals that of

these 13 variables, 6 combine to form two discriminant

dimensions which best predict the direction and magnitude

of group differences. The first significant discriminant
)

function, xt(40) = lBB-35, p < '0001, is comprised of
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TABLE B

Univariate Analyses of Variance:
Mode X Sex Interaction gffect

Variable 14s P
ñ
D

Exciting
Spacious
Comfortable
Colourful
Beautiful
Efficient
fnteresting
Unique
Unattractive
Modern

Large
Cheerful
Ordered
Wide

Unusual-

Friendly
Roomy

Unorgani zed

Pleasant
Complex

7 .04
L2.28

) 10

3 .25
9 .44
2.57
1.93
0.67
5 .20

r0.09
8.00

10.10
I. BO

4.41
L.97
6.L7

L3.77
0.L7
9.72
2. 08

2.68
5.20
L.66
1.45
3.74
1. 03

0.90
0.25
2.38
r oo
J. OO

3. 11

4.lB
0.7 5

r. 69

0. 61
1 a-)
J. LJ

5.73
0. 0B

5. 15

0. 7l

.070

.006

. 191

.236

.02s

.3sB

.409

.77 6

.094

.022

.046
009

.472

.187

.544

.041

.004
923

006

114

df
df

for Hypotheses = 2

for Error : 294
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TABLE

Discriminant AnalYsis
and Bedroom Scores Combined (Mode X

Standard ized Discriminant InTeights

of Living Room
Sex Interaction Effect);

and Structure Coefficients

Variable

Mode X Sex Interaction Effect
Function la

DFCb SCC

Exciting
Spacious
Comfortable
CoIourfuI
Beautiful
Ef ficient
fnteresting
Unique
Unattractive
Modern

Large
Cheerful
Ordered
Wide
Unusual
Friendly
Roomy

Unorganized
Plea sant
Conplex

_. I5B

-.363
.IB7

- .046
-. 088

.2L9

.345
- .043

.280
-t ñL

-.066
-.458
-.0s6

.468
-. rt7

.048
/ q,o

-.170
-.250
-"192

- -285

- .687

--449
-.408
- .462

.000

-.126
- .015

.409

.347

- .6L6

--620
-.0s4
-.418
-.031

À aa

- .6tL
-. 001

AO1

.004

a Discriminant Function
b Standardized Discriminant Function Coefficient
c Structure Coefficient
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TABLE IO

Univariate AnalYses of Variance:
Mode X Room Interaction Effect

Variable MS F P

Exciting
Spacious
Comfortable
ColourfuI
Beautiful
Effic ient
Interesting
Unique
Unattractive
Modern
Large
Cheerful
Ordered
Wide

Unusual
Friendly
Roomy

Unorgani zed

Pleasant
Complex

6. I3
t4. 56

t9.08
B .46

0.42
9. 6r

24.06
24.56
3.58

66.81
4.20
0.60

t0.87
3.69

44.89
0.89
1 .05
9.48
2.0L

24.65

3. 15

8.54
13.42

4.BB

0 -25
5 .34

I5.06
13.01

¿. JÖ

34 .26
2.56
0.44
6.95
2.45

25.02
0.59
3.72
5.7L
I.5B

r3.45

.044

.0003

.0001

.0082

-776
.0053
.000r
.0001
.095
.0001
.07 9

.646

.00L2

. OBB

.000I

.555

.026

.0038

.208

.0001

df
df

for Hypotheses = 2

for Error = 294
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the variabl-esi modern, unusual, interesting, unique, and

complex. This dimension accounts for 72.6? of the po\^ier

of the two discriminant functions. The second significant

discriminant function, x2 (t9) = 56-90, p < -0001, is

cornprised of only one variable; comfortable, and accounts

for 21.4% of the power. In both Ciscriminant functions,

alI of the discriminating variables have high positive

structure coefficients (see Table rI). A plot of the

centroids shown in Fiqure B graphically depicts the nature

of the interaction. Irlhen rating the moderness' unusualness'

interestingness, uniqueness, and complexity of the rooms'

subjects viewing the actual rooms and the photographic

representations of the rooms gave them widely discrepant

ratings on this dimension refative to those viewing the

conceptualized rooms. specifically, the bedroom \¡'las

seen as the more mod.ern, unusual, interesting, unique

and complex room. On the other hand, subjects rating the

conceptualized rooms, sa\,ü both the bedroom and Iiving

room as being equally modern, unusual, interesting, unique,

and complex. on the second dimension, the living room

and bedroom were rated as equally comfortable in both

-uhe photographic and concept rating conditions. However'

when viewed full-cue the bedroom r¡as assessed as significantly

more comfortable than the Iiving room'

Sex bl¡ Room: Interaction Effect

Univariate analyses of variance indicates that a
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TABLE 1I

Discriminant Analysis of Living Room

and Bedroom Scores Combined (ùode X Room Tnteraction Effect);
standard tzed. Discriminant Inleights and structure coef f icients

Mode X Room Tnteraction Effect
Function 2aVariable Function }a-__..__.--

DFCþ SCC DFCb SCC

Exciting
Spac ious
Comfortable
Colourful
Beautiful
Efficient
Interesting
Unique
Unattractive
Modern
Large
Cheerful
Ordered
w_rde

Unusual
Friendly
R.oomy

Unorgani zed

Pleasant
Complex

.008

-. r59
. L69

- .082
.084

- .327
.242

-.041
. 108

.6L2

.0r3
-.L34
-.185

- 097

.416
- 253

-.L62
-.L43
- .258

.2L9

.228

", 
L)

. r54

.107

.036

- .285
- 494

.460

-.034
.7 06

_.188

- .022

-.308
- -2L9

.628

. t0B

.203
-.050

.405

-.003
.190
.772

--448
- .246

- .21-6

-.038
. 101

- .094
.086
.lI6

120

,136

- .29L
. r0B

-.374
-.004
- .236

.135

-.30r

.080

.252

.65t
-.395

.058

-.L45
-. 068

.170

-.270
. 105

.165

. t00

.227

- .041

- .02L
.033
.193

-.339
.2LL

-.346

aDiscriminant Function
bStandardized Discriminant FuncLion Coefficient
cstructure Coef f icient



64

Modern
Unusual
Interes ting
Uníque
Complex

PFÐTOGRAPH (BEDNOW)

@ FULL-CUE (emnocaa)

@@ coNcEPT (emnoona)

CONCEPT (UVIruE ROC$4)

Comfortable

FULL-CUE (UVI¡IE ROC$4) @

PHOTOGRAPU (I-IVIruE ROCS4)

CENTROID PLOT:

FIGURE 8

MODE BY ROOVi INTERACTION



65

significant sex by room interaction effect occurred on

g of the 20 scales (see Table L2) Discriminant analysis

yielded one significant discriminant function, ,2120) = 42.98,

p<.OO2,consistingofthehighlynegativeweighted

variables; beautiful, pleasant, exciting, interestingi'

cheerful, and friendty and one hi9h1y positive weighted

variable; unattractive (see Table f3)' A plot of the

group centroids for the sex by room interaction effect

(see Figure 9) indicates that males, when rating the

bedroom, âssessed it as significantly more beautiful,

pleasant, exciting, interesting, cheerful, friendly' and

attractive than the living room. In contrast, females

rated the living room higher than the bedroom on this

dimension. Notably, although males vierved the living room

aS the more unattractive room, and females assessed the bed-

room aS the more unattractive room, neither room was rated

negatively on this scale. Both rooms had low mean ratings

on this scale (see Figures 10 and 13) and therefore were

generally assessed as "not at al-I" unattractive.

Analysis of Living Room Scores

An examination of

depicted in Figure t0

Iiving room r¡arY as a

More specificalJ-Y the

the mean response profile comparison

suggests that the ratings for the

function of how it is represented'

profile shows that the conceptualized
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Univariate
Sex X Room

TABLE 12

Analyses of Variance:
Interaction Effect

Variable MS F P

E;XC II ].Ng

Spacious
Comfortable
Col-ourf ul
Beautiful
Effic ient
Interesting
Unique
Unattractive
Modern

Large
Cheerful
Ordered
WIdC

Unusual
Friendly
Roomy

Unorganized
Pleasant
Complex

22.96
0.48
0.003
4.BL

2L.33
3.4L

L4.96
5.BB

L4.96
1.33
0.L2

L2.44
3.00
5.60
9. 01

L3 .23
0. 0r
2.25

16.33
0.33

II.BO
0 .28

0.002
2.7 B

L2.7 9

1.90
o o-ì

3.11
o o,ì

0.68
0. 07

9.01
L.92
3.72
5.02
8.75
0.007
r.36

T2 .82
O. TB

.0007

.596

.962

.097

.0005

.L70
- 0025

.07 9

.0018

.409

.187

.003

. L67

.055

.026

.003

.933

.245

.0005

.67 0

df
df

for Hypotheses : I
for Error = 294
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TABLE

Discriminant AnalYsis
and Bedroom Scores Combined (Sex X

Standardized Discriminant Weights

of Living Room
Room Interaction Effect) ;

and Structure Coefficients

t3

Variable
Sex X Room Interaction Effect

Function la
DFCb bL

-tjxcltrng
Spacious
Comfortable
Colourful
Beautiful
Ef f ic ient
Interesting
Unique
Unattractive
Modern

Large
Cheerful
Ordered
waoe

Unusual
Friendly
Roomy

Unorgani zed

Pleasant
Complex

-.405
.254
.520
. 019

-.20L
-.L43
-.095
-.033

. rB9

.111

-.134
-.085
-. 111

.428
-.370
-.L97
- .067

-.052
- .299

.262

-.s31
.096
.002

-.275
-. s48

-.L92
-.480

.27 7

.479

-. 159

.051

-.462
-.189

.293
- .3s2
-.454

.002

.156

-.535
.038

a Discriminant Function
b Stanclardized Discriminant Function Coefficient
c Structure Coefficient
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living room was' on a majority of scafes, rated quite

differently than either the actual living room or the

photographic representation of it' Further' it is apparent

that the ratings for the living room presented in actuality

differ from those for the photograph, although these differ-

ences are not of the same magnitude nor are they as frequent

as those evident for the concept rating group' In addition'

a mean response profile comparison of the ratings by males

and females for the living room suggests that small- differ-

ences exist on a few of the scales as a function of the

sex of the rater (see Figure 11)'

A discriminant analysis of the living room scores'

inde¡rendent of those for the bedroom, was performed to

determine if these "qualitative" judgements have empírica1

support. The analysis yietded three significant discriminant

functions. The first significant function, L2 (r00) : 349.76,

p < .0001, is composed of the variables, large' spacious'

roomy, cornfortable, and cheerful. AlI of these variables

have high negative structure coefficients (see Table 14)'

This dimension accounts for 6L.zeo of the total discriminating

power that is apportioned to the three discriminant funcLions'

hence, is the most porverful cliscriminating combination.

The second signif icant discri¡.rinant set, *2 3 ü = I56 ' 98,

p < .000f' consists of the variables, modern' interesting'

and unusual. These three variables have high positive

strucLure coefficients (see Table 14) and together account
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TABLE L4

Discriminant AnalYsis of
Living Room Scores (Mode & Sex);

Standard ízeð. niÁcriminant Weights and Structure Coefficients

Mode & Sex

Variable Function 1a Function 2a Function 3a

DFCb SCC DFCb SCC DFCb SCC

.E;XC I IANg

Spacious
Comfortable
Colourful
Beautiful
Efficient
Tnteresting
Unique
Unattractive
Modern
Large
Cheerful
Ordered
WIdC

Unusual
Friendly
Roomy

Unorgani zed

Pleasant
Complex

.244

-. 54f
- .361

.077

.Lt3

.255

.223

.035

.385

-.049
- .2BL

- .468
.190
. 119

- -242
.018

-.099
-.170

.092

. 010

-.L22
-.636
- .52L
- .256

- .258
.0Bl

-.143
-.L75

.290
- .I47
- .644

- .5L7
.032

-.37L
-.156
- .244

-.565
.02L

-.274
.045

- .097

- .646
-.21r

.009

.296

-.11r
.408

- .226
.042
.633
.445

-.043
. ]35
.063
.424
.186
.009

.183

-.076
-. 051

. t31

-.r97
-.045

.2L7

.343

.021

.485

.34L
- .239

.607

. r53

.240

.061

.065

.444

.18l

.002

.057

.I98

.202

.359

-.328
-. OBI

-.4L1
-. r45

-.r36
.160
.267
.07 5

-.4L9
-.040

.2r5
- 023

-.l-69
.202

-.340
.27 4

-.4s3
.126

-.254

- 243

-.r07
.155

-.L96
. L25

_. OIB

.313

.387

-.295
- .247

-. 071

.27 0

.l-96

-.069
.239
.26L
- l_24

- .4r6
- 466

-.131

Eigenvalue 0.962 0 .32I 0.L19

% of Variance 6L.25 20.43

Coefficient

1r.37

a Discriminant Function
b Standardized Discriminant Function
c Structure Coefficient
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for 20.4% of the total discriminating power. A third

significant discriminant function obtained, x2(54) = 7':.-38,

p < .02, accounts for 11.4eo of the discriminating power and

is composed of the variables, pleasant, unorganized, and

unique. Both pleasant and unique have high positive structure

coefficients whereas unorganized. has a high negative structure

coefficient (see Table 14) -

A plot of the centroids of the three modes of re-

presentation broken down by sex is shown in Figure L2- The

configuration of centroids clearly shows that the first

discriminant function separates the concept rating group

from both the full-cue rating group and the group rating the

living room reÞresented photographically. The conceptualized

living room was assessed as significantly larger¡ more

spacious, roomier, more cheerful, and more comfortabfe than

the actual living room and the photographic representation

of the living room. The first dimension also indicates

that there was a moderate difference between the room rated

ful_l-cue and it's photographic counterpart. when this

separation is viewed in conjunction with the corresponding

mean ratings on these scales depicted in Figure I0 it can

be seen that the photograph of the living room did not

adequately capture the " size" of the room relative to

it's ratings in actuality. That is, the photograph of the

tiving room was rated slightly higher on the scal-es; spacious,

large, and roomy.
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An examination of the spatial separation between the

centroids on the second discriminant function (see Figure L2)

indicates that the photographic representation of the

living room was rated as the least modern, unusual, and

interesting room rel-ative to the living room rated ful1-cue

or the ratings for the conceptualized room. Differences

between the full-cue rating condition and the concept

rating condition were negligible along this dimension-

The separation evident along the third discriminant

dimension is primarily between the ratings by males and

females regardless of the mode of representation. whereas

the centroids of males for aII three modes of representation

lie in negative space on this dimension, the centroids

for females across all modes are on the positive side

(see Figure L2). The reader wilt recall that this dimension

is represented by the positively weighted variables, pleasant

and unique, and the negativeJ-y weighted variable' unorganized.

It can be seen then that females viewed the living room

as more pleasant and unique than did the males, and further'

as less unorganized relative to the ratings made by males.

Analysis of Bedroom Scores

As was the case for the ratinqs of the living room'

the mean ratings for the bedroom broken down by mode of

representation differ considerably (see Figure I3)' once
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again, the largest discrepancies in ratings are between

the conceptualized room and the bedroom rated full-cue

and depicted photographicatly. However, unlike the ratings

for the living room, the mean ratingis for the bedroom

examined in profile reveal that there are very few differences

between the room rated in actuality and the ratings for the

photographs of that same room. Further, the differences

that are evident are relatively small (i.e', typically much

less than one-half of a scale point, see Figure 13). In

addition, the ratings for the bedroom broken down by the

sex of the rater and examined in profile (see Figure 14)

sugg'est that males and females rated the bedroom similarly

on the majoritY of the scales.

A discriminant analysis of the bedroom scores yielded

two significant discriminant functions: 1*21roo) = 397-7L,
2

p < -0001: and x'(76) = L27'02, p < '0002) ' The first

function accounted for 76.59e" of the discriminating power

of the trvo functions and is represented dimensionally by

the variabl-es' spacious, Iarge, roomy, wide, and cheerful'

All of these variables had high negative structure coeffici-

ents (see Table I5). The second. function accounted for

l-1.75S of the discriminating power and is comprised of the

variables, col,ourful and exciting, both of r.vhich have high

negative structure coefficients (see Table 15)'

A plot of the centroids of the three modes of repre-

sentation boken down by sex (see Figure 15) indicates that
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TABLE 15

Discriminant AnalYsis of
Bedroom Scores (Mode & Sex);

Standardized Discriminant Weights and Structure Coefficients

Mode and Sex

Variable Functron Function 2a

DFCb scc DFCb SCC

Exciting
Spac ious
Comfortable
ColourfuI
Beautiful
Effic ient
fnteresting
Unique
Unattractive
Modern

Large
Cheerful
Ordered
I{ide
Unusual
Friendly
Roomy

Unorgani zed

Pl-easant
Complex

.269

- .467
.058

-.300
. r25

-.162
.269
.042
.172
.463

-.L92
-.434
- .064
-.r02
- .047

.034

-.0s0
-.284
-.L29

.136

. OIB

-.625
-. 1s5

)'7 )

- .2l-6
-.138

.105

. L45

. 195

.298
-. s9t
-.448
-.r02
- .456

.L79

-.L74
- .469

.030

-.246
. L57

- .454
-.370
.l L7

.337

.420

-.009
-.005

.224

.L94

. 107

.255

.036

-.035
??o

-.074
-.218

.043

-.330
.1tB

- -241

-.452
-.008

.225

-.452
- .252

-. ctr
- .230

.07 9

.070

.069

.207

-.L22
.IB1
.284

-.r52
- .207

. I27
- .230
-.039
- .224

E ig enrra lue L-517 0.242

ã of \¡ariance 76.59 tr.75

a oiscriminant Function
b Standarclized Discriminant Function Coefficient
c Structure Coefficient
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the largest separation on the first discriminant dimension

serves to differentiate the concept rating group from both

the full-cue and photograph rating groups. specifically'

Figure 15 indicates that the conceptualized bedroom was

rated as a more spacious, Iarger, roomier, wider, and more

cheerfuf room than either the bedroom represented photo-

graphically or the bedroom rated in situ. Importantly,

there is little discriminable difference on this dimension

between the ratings for the bedroom rated in actuality and

the photographic representation of the bedroom'

The second dimension primarily separates the ratings

made by females in both the full-cue rating condition

and the photograph rating condition from the ratings made

by males in these same conditions (see Figure 15). specifi-

cally, males rating the photograph of the bedroom and the

actual bedroom assessed them as more colourful and exciting

relative to the ratings made by females. There is little

discriminable difference between male and female assessments

of the conceptualized bed.rooms on this dimension. rn

addition, differences bei-ween the three modes of repl:esent-

ation on the second. dimension are slight. The bedroom,

regardless of the mode of representation, was assessed

as equalllz colourful and exciting.

Paired Conparisons

Discrimi¡a¡rt analyses have consistently shown that



B2

the assessments of the conceptualized interiors were

widely discrepant from the ratings for the existing interiors

rated from photographs or rated in situ. In additíon,

they have indicated that only rnoderate to negligible

differences exist between the ratings for the interiors

assessed full-cue and from ¡:hotographs. Paired comparison

procedures \,rere employed to provide further empirical

evidence concerning the differences across mode of re-

pres entation "

Results indicate that the assessments of the living

room and bedroom rated fu11-cue were highly significantly

different from the ratings of the conceptualized rooms'

F (2,2g4) : 23-87 , p < .0001. rn addition, the ratings

for the photographic representations were significantly

different from those for the conceptualized rooms,

F(2t2g4) : L4-94, p < .0001. These findings are in agree-

ment with the results of the discriminant analyses. llow-

ever, contrary to the findings of the discriminant analyses'

the ratings of the living room and bedroom viewed in act-

uality and the ratings of the same two interiors represented

photographically were also significantly different,

F(2,294) = 2.95, p < .0001. This apparent contradiction

betv,¡een analyses is resolved when univariate ,2''

are calculated to determine the percentage of total variance

in the data which each of these significant effects accounts

for. \ùhereas, the first two contrasts (full-cue vs'
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concept and photograph vs. concept) account for L4.3e"

and g.6z of the total variance respectively, the latter

contrast (ful1-cue vs. photograph) accounts for only

L.2e" of the total variability in the data. Although the

differences in assessment between the full-cue

rating condition and the photographic rating condition

are statistically significant, they are not, as a $roupr

of sufficient magnitude to be meaningful with regard to

the overal_1 cognitive impression of the interiors as

measured by the 20 scales. However, the variations between

these two groups on a single scale' or on a discriminating'

group of scafes as demonstrated by discriminant analyses,

remain meaningful and subsequently validly interpretable

as reflections of true differences in perception and

assessment.



Chapter 4

DISCUSS]ON

The present study has experimentally addressed two

major questions in environmental perception and assessment

research. First, are projected photographs valid substitutes

for real spaces when assessing cognitive impressions of

interior environments? That is, do photographs elicit

comparable responses to those elicited by full-cue interior

environments thereby validating their use for assessment

purposes in lieu of presenting the actual space? second.,

are rating scal-es capable of discriminating between environ-

ments which are intuitively very different? l4ore specifi-

calty, do such scales have what has been termed discriminant

or divergent validity? Both questions are important, given

the widespread use of photographic modes of representation

and semantic response formats in environmental perceotion

and assessment research.

A number of the methodological problems evident in

previous research in this area have been eliminated in this

study. Typically, previous research failed to provide for

a test of the discriminant/divergent validity of their

response instrument. Moreover, the analyses employed in

previous studies were often inappropriate for the questions

being asked (e.g., the use of factor ana]yses afone when

(84)
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attempting to determine the degree of congruence l-n responses

between surrogate modes of representation and reality) "

AdditionaIIy, afl of the previous research employing factor

analyses violated important assumptions of the technique.

Many of the previous studies \,,/ere merely descriptive in

nature and did not do significance testing to provide

empirical support for their conclusions. Further, a number

of studies employed inappropriately small numbers of subjects'

Tt would appear in these studies that the failure to detect

significant differences between responses to reality and

alternate modes of representation was due primarily to a

lack of statistical power rather than being due to a true

lack of differences. Finally, a number of the studies in-

vestigating the validity of representational techniques did

not compare them to the actual environments which thelr

depicted. Rather, they \^/ere compared to other, " similar, "

full-cue environments. This represents at best, a test of

the discriminant,/divergent validity of their response

instrument rather then a test of the convergent validity

of an al-ternate mode of representation-

It was hypothesized that the ratings for the photographic

representations ivould be comparable to the ratings for the

fufl-cue interiors. In addition, it was further hypothesized

that the unipolar semantic scales employed woulti have

discriminant/divergent validity. That is, the ratings for the

conceptualized rooms would be significantly different from
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the ratings for either the interiors presented full-cue or

represented photographically. In general, the results

supported the hypotheses as predicted, however, notable

exceptions on a number of scal-es were evident'

The differences in assessment between the full-cue rating

group and the photograph rating group were statistically

significant. On that basis it is tempting to conclude that

the photographs did not adequately portray the full-scal-e

settings and therefore are not useful for research purposes'

Ho\dever, âD examination of the absolute magnitude of these

differences reveals thatr ol the majority of scales, they

did not exceed one-guarter of a scale point. In addition'

the differences between the full-cue and photograph rating

groups accounted for only I.2e" of the total variability in

the data. On that basis, the photographs did adequately

portray the actual rooms; at least from the point of view

of a researcher attempting to assess Þeople's perceptions

of interior environments. Although the differences were

statistically significant, they were not' as a group, of

sufficient magnitude to negate the usefulness of photo-

graphic modes of representation in this type of research.

In short, the ratings of the photographs were, ofl the

majority of scales, functionally comparable to the ratinqs

of the actual rooms. However, the differences between these

two groups on a few of the scales were greater than one-

guarter of a scafe point. Discriminant analyses indicated
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that these scales reflect meaningful differences in perceÞ-

tion and assessment. Specifically' a moderate enhancement

of the perceived size of the rooms viewed and assessed

photographically was evident. Independent discriminant

analyses of the effects of mode of representation on each

room indicated that the enhancement occurs primarily in

the ratings for the tiving room. Whereas the living room

represented photographically was assessed as a larger,

roomier, and more spacious environment relative to the

ratings for the actual living room, the ratings for the

photograph of the bedroom and the bedroom presented in situ

\^/ere essentially the same on these scales.

The enhancement of environmental features when represented

photographically has been noted in other studies investigating

the validity of using surrogate modes of representation

(e.g., Anderson, Lg72; Hendrick et. â1., L977; Lane et. al.

1975). fn addition, other researchers using scale model-s

have noted 1-hat such representations were rated more positively

than the real- environment (e.g., corth, 19B0; Lau, L972).

rt is apparent then, that enhancement effects of other

modes of representation are well docurnented by previous

research. However, less apparent are the reasons why the

enhancement occurs. In the case of landscapes it has been

suggested that the enhancement is due to pre-expcsure to

"distracting" features of other environmeirts prior to rating

the actual environment being studied (Lane et. âI., 1975) .
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In the case of scale models, differences in the luminance

intensity across modes (Corth, I9B0), and some intrinsic

characteristic of miniaturization (Lau, I9'72) , have been

offered as explanations of the enhancement effect. None

of these explanations can reasonably account for the

enhancement effect found in this study. Both the living

room and the bedroom \^7ere assessed using identical experimental-

procedures and yet the enhancement was evident in the ratings

of only one^of the two interiors investigated-

Given that the enhancement of perceived size was evident

onfy in the case of the living room, and not the bedroom,

an explanation of the effect can be deduced by considering

the different "properties" of the two rooms. One notabfe

difference between the rooms was their actual size compared

to an intuitive judgement of the síze of an average or

typicat living room and bedroom encountered in a North

American home. I¡lhereas the bedroom utilized in this study

was comparable in size to a typical beCroom, the living

room used was smaller than the norm. It seems plausible

that the subjects's ratings of the photographic representa-

tion of the living room were influenced by what might be

termed a "cognitive Set" or alternaiely an "expectatÍon"

of viewing a more typically sized living room. This would

account for the moderately inflated ratings of the size

of the living room rated fron a photograph as compared to

the ratings of the interior assessed full--cue- That is,
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when assessing the size of the living room from a photograph,

subjects were unable to futly perceive the deviation in

sLze from an expected norm and their ratings were influenced

accord.ingly. On the other hand, they were capable of making

appropriate judgements with regiard to the size of the room

when it was assessed in situ.

It is interesting to note that the assessments of the

photograph of the living room deviate significantly from the

assessments of the room viewed fulI-cue primarily on scales

which have an objective referent. The objective referent

referred to is the actuat physical dimensions of the room.

Dependent measures which have an objective referent; those

which assess perceptions of discrete physical variables of

environments, have been termed "prothetic" measures. Scales

which do not have an objective physical- correlate have been

termed "metathetic" measures (stevens, l-968). I{hereas

Kasrnar (1970) has suggested Lhat people have difficulty

responding accurately on metathetic scales and Collins

(Note 2) has stated that prothetic and metathetic measures

are responded to with the same ease and accuracy; this

study has determined that the discrepancy in ratings across

mode of representation were greatest on prothetic measures"

However, afthough the ratings \dere discrepant, they were

not necessarily wìrolly inaccurate. In both the fu}l-cue

condition and. the photographic condition mean ratings on

those scales measuring perceived size indicated that the
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interiors vüere generally scored on the lower end of the

scales. That is, both rooms \^/ere rated aS being moderately

to "not at all" spacious, large' roomy¡ ot wide. These

judgements are in keeping with the actual physical dimen-

sions of the rooms. Hence, the use of photographs when

assessing cognitive impressions of the size of interiors may

not be unwarranted if appropriate precautions in inter-

pretation are taken.

Holahan and Holahan (I977 ¡I979) have suggested that

environmental schematization by females is relatively more

personal and social than that of males. In the present

study, females viewed the interiors as nore unique and inter-

esting than did males. Further, ITrâles viewed the interiors

as more colourful and unorganized refative to the ratings

made by femal-es. None of these scales can reasonabty be

interpreted as addressing the personal or social schema of

the interiors, nor were they designed to do so. I{owever,

they do differ in terms of their relative subjectivity and/

or objectivity. That is, although all are metathetic scales

as Stevens' (1968) defines the term, the variables colourful

and unorganized do have related physical correfates in an

interior whereas the variables unique and inLeresting, re-

latively speakir-rg, do not. SpecíficatIy, the perceived

colourful,ness of an interior is likely to be a function of

the actual hue and the degree of colour saturation of the

walls and furniture in the interior. The perceived organization
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of a room is intuitively related to the position of the furn-

iture in the interior, the amount of furniture in the interior,

and the corresponding complexity of the furniture arrangie-

ment. On the other hand., objectifying the perceived inter-

estingness and uniqueness of an interior environment is a

more difficult task.

The fact that males scored the interiors higher on the

more readily objectified variables and that females rated

the rooms higher on relatively more subjective scales lends

support to another, related, suggestion by Holahan and

Holahan (1979). Namely; males tend to view environments in

objective terms whereas a female's schematization of the

environment is relatively more subjective. The support is

tenuous horvever, given that the actual mean differences in

ratings on these scales, although statistically significant,

were quite small.

Few studies on the validity of alternate modes of re-

presentation have employed both mafe and female raters.

Typically, male subjects have been used exclusively in this

type of research (e.g., Garling, 1969; Seaton and collins'

7972; Zube, Lg/4). In a number of studies researchers did

not specify the sex of their subjects (e.9., Acking and

Kuf ler , L9'72; Hendrick et. aI., L977) . Of those which have

included both sexes (e.g., Corth, l9B0; Danford and Willems,

Ig75) none have employed significance testing to determine

if relative differences exist betrveen the ratings across
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modes of representation as a function of the sex of the

rater. Hence, the presence of a significant mode by sex

interaction effect in this study is apparently a unique

finding. Results indicated that females rated the conceptua-

lized rooms as more spacious' roomy, cheerful, and large

than did males. Conversely, males rated the rooms higher

on these scales than did females when assessi-ngi the actual

rooms and the photographic representations of the rooms.

To date, research on seX differences in environmental

schematization (cÍ.., Holahan and Holahan, L97l¡ l-919) has

not provided any empirical evidence to suggest why this

interaction effect might occur. Tts occurrence defies in-

tuitive explanation as well. Future research in environ-

mental perception and assessment; particularly research

which investigates environmental displays identified only

by name or verbal description as opposed to actual presenta-

tion or representation, should take note of the effect. In

addition, the design professions often give verbal descrip-

tions of prospective projects to potential clients prior to

the consLruction or design of an actual environment. They

too should be aware that the opinion and assessment of a

project may vary differentially as a function of the sex

of the client when the project is represented in a different

manner at a later date.

Less surprising and more readily explained is the presence

of a significant sex by room interaction effect in this
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study. Males, when rating the bedroom, âssessed it much more

positively on a number of scales than did females. In con-

trast, females rated the living room slightly higher on

these scales. This v/as particularly true for the assess-

ments of the rooms rated

icaIIy. I"Ia1e and female

essentially equivalent on

in situ and represented photograph-

judgements of the rooms !'/ere

these scales in the concePt

rating condition.

The bedroom chosen for assessment in this study was

characteristic of a single male's bedroom refative to what

one might expect in a stereotypic female equivalent or in a

couple's bedroorn. That is, the bedroom contained some of

the "trappings" of what might be expected in a bachefor's

room (e.g., a strategically placed siereo set and fur rugs).

Admittedly this is an intuitive judgement; however, if the

subjects were attending to these features of the bedroom

a feasible explanation of the interaction effect is readily

apparent. Males assessed the bedroom more positively sinply

because it was characteristically a mal-e's bedroom. On the

other hand., females assessed it less positively for precisely

the same reason. The relatively equivalent positive assess-

ments of the two rooms in the concept rating condition

suggest that the subjects were imagining rooms, particularly

bedrooms, either with characteristics in keeping with their

gender or perhaps relatively "androgynous" interiors.

It is unfortunate that these findings were not anticipated
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prior to beginning this study. A post-experimental question-

naire could have provided empirical support for a number

of the explanations offered concerning the findings of this

study. For instance, it woufd have been useful to determine

if subjects did indeed perceive the bedroom as being character-

istic of a mal-e's bedroom. This could easily be determined

with an open-ended guestion addressing this issue after the

subjects had completed their ratings. Additionally, it

would have been useful to determine the characteristics of

the rooms which the subjects were imagining in the concept

rating situation. That is, were they imagining pre-existing

interiors which they had lived in or were currentfy living

in, or were they forming a picture of an "ideal" room based

on a selective composite of other interiors which thelz had

experienced? ft would appear from the predominantly highly

positive ratings given to the conceptualized rooms that the

majority of the subjects were indeed imagining their "ideal-"

interior. However, this is again an intuitive judgement.

Future research in environmental perception and assessment

could benefit by eliminating the now obvious methodological

shortcomingi and oversight which this study contains.

Results also indicated that the living roorn and bedroom

were rated relatively differently across the three modes of

represeutation. The presence of a significant mode by room

interaction effect suggests that the relative differences

in assessment between the interiors depends in part on the
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mod.e of representation employed when presenting the interior

for assessment. This finding is in keeping with the results

of a study by seaton and coflins (L972) which found that the

relative pleasantness or appealingness of a building depends

on how it is represented.

surprisingly, in the present study, the fact that there

was a significant mode by room interaction effect was due

primarily to the nature of the ratings assigned to the con-

ceptualized rooms refaLive to the ratings of Lhe other two

experimental groups. The ratings for the pre-existing inter-

iors, pre sented full--cue and repre.sented photographically,

exhibited relative differences in ratings on only one scale'

Specifically, the living room and bedroom v'/ere rated as being

equally comfortable when assessed in the photographic and

concept rating condition. However, when viewed full-cue

the bedroom was assessed as significantty more comfortable

than the living room. A very simple, Yet plausible' explana-

tion for the interaction effect on the variable "comfortable"

can be derived by considering the fact that subjects in the

full-cue condition were viewing a real bed. On the other

hand, subjects in the photographic condition were viewinq

a two-dimensional representation of a bed projected on a

screen and. subjects in the concept rating condition were

assessing an imaginary bed. It is not surprising then that

the perceived comfort of the interior would be affected

relativety differently by the three different modes of
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representation. In the full-cue situation the real bed is

conceptually, if not literally, a useable item (i.e., it can

be lain upon, and can literalty be comfortable). However,

in the other two assessment situations the bed being viewed

is not a useabl-e item. The suggestion is that since the use

of the bed in the ful1-cue situation is potentially a more

viable behaviour it is corresPondingly rated as the more

comfortable interior.

As suggested, the mode by room interaction effect demon-

strated on other scales can be attributed to the presence of

the group rating the conceptual-ized interiors. when rating

the moderness, unusualness, interestingness, uniqueness,

and complexity of the rooms, subjects viewing the actual rooms

and the photographic representations rated the rooms differ-

ently on these scales. Although the ratings were different,

they \^iere consistent and in the same direction across the two

viewing conditions. fn contrast, subjects assessing the

conceptual-ized rooms gave 'uhem essentially equivalent ratings

on these scales. This is the first effect discussed which

addresses the question of the discriminant/divergent validit.y

of the scal-es employed in the study. It would appear that

these scal-es \^/ere capable of discriminating between the pre-

existing interiors assessed in actuatity and from photographs'

However, they did not discrimi-nate between the conceptual-ized

living room a¡rd bedroom.

The reader will recall that the discriminant/divergent
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validity of a dependent measure is demonstrated when ratings

on that measu.re differ significantty between groups which are

intuitively anð,/or logistically expected to show differences.

In this study, it was hypothesized that the ratings for the

conceptualized rooms would differ significantly from the

ratings for the pre-existing interiors viewed full-cue and

photographically. fn short, the concept rating group was

included specifically to provide for a test of the discriminant/

divergent validity of the scales employed. One would also

expect that if the semantic scales employed were discriminant-

Ly/divergently valid, then the ratings for the living room

and beclroom would be significantly different as we1l. Indeed,

results indicated that there was a significant room main effect.

A muttivariate analysis of variance demonstrated that the

ratings for the living room ancl bedroom \^7ere significantly

different. What is disturbing, however, is that the mode

by room interaction effect indicated that the ratings

for the two rooms were only incongruent in the full-cue

and photographic assessment conditions. As stated earlier,

the ratings for the conceptualized Iiving room were essent-

ially the same as the ratings for the conceptuafized bedroom

on Lhe majority of scales. This would suggest that semantic

scales do not have discriminant/divergent validity when

the stimuli being assessed are identified only by name or

eÌicited by verbal description. However, this finding may

not generalize to other iypes of imagined interiors. That
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is, assessments may prove to be incongruent if the ratings

of other types of settings are compared. F.or instance,

semantic response formats may discriminate between a con-

ceptualized kitchen and bedroom setting' even though they

do not discriminate between the conceptualized living

rooms and bedrooms in this study. A number of researchers

have investigated the perception and assessment of environ-

ments using a conceptual mode of presentation (e.g., craik,

I}TL; Mehrabian and Russell, L974¡ Pace and Stern, l95B),

however, they did not provide for a test of the discriminant/

divergent validity of their dependent measures. Future

research employing this mode in conjuction with semantic

measures should be aware that their response format potenti-

aIly lacks discriminant/divergent validity.

An examination of the results of the combined analysis

on both rooms and the independent analyses of each room

indicated that only 4 of the 20 scales failed to discriminate

the conceptualized rooms from the rooms represented photo-

graphically and presented in actuality. specifically, each

room was rated as being an equally efficient, interesting,

unorganized, and. ordered interior across the three modes of

representation. Moreover, although these scales failed to

discriminate across the three modes of representation,

the ratings on the variables, efficient, interesting, and

unorganized did diverge significantly as a function of the

type of room being rated. Hence, only the variable, ordered,
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completely Iacked discriminant/divergent validity.

It is not surprising that the ratings for the rooms would

fail to diverge as a function of diverse modes of representa-

tion on a few of the scales. coincidentally "similar"

conceptualized interiors could account for the lack of diver-

gence. That is, perhaps the relative efficiency, interest-

ingness, organization, and orderedness of the interiors

being imagined was indeed similar to the efficiency, inter-

estingness, organization, and orderedness of the pre-existing

interiors assessed in this study. Tt may also be the case

that one or more of the four scales which failed to exhibit

divergence \,ùere not particularly good "assessors" in the

context of interior environments. That is, they may not

be sensitive or relevant measures when attempting to asseSS

people's cognitive impressions of architectural environments-

Although they did not have discriminant/divergient valid'ity

in this studyr âssessments on these scales of other types

of environments such as landscapes may i¿elI result in divergent

ratings. Perhaps the discriminant/divergent validity of

a semantic scafe is situation specific. Tt would be un-

reasonable to expect that al-l semantic scales would be

equally applicable and relevant to alt types of environments'

Thus, researchers utilizing these types of dependent measures

when investigating people's perceptions of environments

must choose their scales carefulll', with an eye towards

applicability and relevance, if they are to obtain valid
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results.

However, the results also demonstrated that the majority

of the carefully chosen unipolar semantic scales employed

in this study were capable of discriminating between the

conceptualized rooms and the pre-existing ínteriors assessed

in situ and rated from photographs. Díscriminant analyses

consistently showed that the largest differences in the ratings

can be attributed to the presence of the group which rated

conceptual-ized living rooms and bedrooms. The scores on

the majority of the scal-es utilízed in this study did

diverge where they were logistically expected to diverge.

They did discriminate between environments which were in-

herently diverse, and therefore, by definition' proved to

be discriminantly/divergently valid measures. In addition to

being capable of cliscriminating between diverse environments,

previous research has shown that semantic scales al-so appear

to be sensitive to discrete manipulations of the features

within environments (e.g., Baird, Cassidy and Kurr, l-97B¡

Togno1i, L973i Kaye and Murray, Note 4). I-lence, Danford

and !{i1l-ems' (I975) conclusion concerning the general lack

of discriminant/divergent validity of semantic scales when

used to assess pre-existing environmental stimuli appears

to be univarranted.

I{hat remains to be empirically demonstrated is whether or

not semantic measurement techniques have construct and/or

predictive validity. lf, for instancer âs in this study,
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results indicate that one interior scores significantly

higher on the semantic scale "comfortabler " relative to

a score on the same scal-e for another interior, does it

then foflow that the former is truly a more comfortable

interior than the latter? Does assessed semantic comfort

have relevance when a person experiences a real setting?

If it is determined through semantic measLlrement t'hat an

environment is perceived as being comfortable can v/e then

predict that people experiencing the environment will be

comfortable in it? A study by Lowenthal- and Riel (1912)

found striking differences betrveen the responses of subjects

walking through an environment and the responses of subjects

who knew the environment but responded only to their images of

it: "what we think we like or should like (or dislike) about

certain kinds of environments is often not what we do like

(or dislike) when we actually experience them" (p. 205).

In light of such results, future research in environmental

perception and assessment shoufd address these questions.

prior to generafi zj-ng from cognitive impressions of an

environment, to behaviour within that same environment' it

must be determined whether or not knowing one' aIlows

prediction of the other.

Additionally, although the present s-uudy has shown t'hat

photographic modes of representation are valid substitutes for

actual interior environments in perception and assessment

research, future research should continue to investigate
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the validity of other modes for representing other types of

environments. Different types of environments may well

require different modes of representation to validly com-

municate their real characteristics. For instance, a water-

fal-1 landscape is a relatively dynamic environment when

compared to an interior. Inherent in this type of landscape

are sounds and motion which could influence the manner in

which it is perceived and assessed. A static, photographic

rendition of this type of environment would result in a

relatively impoverished representation and thus, mâY not be

a valid means of representing the environment for assessment.

It is not necessarily the case then, that all modes would

prove to be valid representers of all types of environments.

In conclusion, this study has served to demonstrate

that photographs do yield comparable ratings to actuaf

environments and are therefore a useful means of representa-

tion in this type of research. Moreover, the study provides

a resolution to the question of whether or not subjective

rating scales are capable of discriminating between diverse

environmental settings. That is, the study has shown that

semantic scales do have discriminant/divergent vatidity

when they are carefully chosen and are used for the assessment

of pre-existir-rg architectural environments. There has

been a tendency in environmental perception and assessment

research to generalize findings far beyond the limited

domain of the environments sampled and responses measured.
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To the extent that there has been a limited sample of the

types of environments which are of interest in environmental

assessment research, and further, a limited sample of the

various modes of representation which could be used to

represent these environment, the present study has limited

generalizability. I{hat is evident after conducting this

research however, is that environmentaf perception and

assessment researchers cannot continue to ignore questions

concerning the validity of the techniques which they employ'

It is imperative that the validity of the alternate modes

of representation and the response formats in common use

in this field be established prior to conducting any further

research.
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Tnstructions Full-cue Condition

"This is a study in an area of psychology known as

environmental psychology. You may have already discussed

this area in your introductory psychologY class. If you

have, then you probably know that one of the interests
in this area concerns how people perceive and assess en-

vironments. This study represents an attempt to determine

the manner in which people perceive and assess architectural

environments. Specifically your task will involve rating
two interior environments using the booklets I have handed

out to each of You. "

At this point the subjects were shown an example variable
("lively") graphically presented on a card in the same

format as the variabfes in the booklets. The rating
system was then explained in detail.

"Does everyone understand what they are to do?"

If questions \erere asked the rating system was re'-explained
until all the subjects indicated that they understood the

task.

"Prior to rating please print on the front of both booklets

a capital rrMrr if you are a male and a capÌtal rrl¡rr if you

are a female. Be sure that you make your ratì.ngs in the

order in which they are presented in the booklet. Do

not go back and change a rating once it has been made.

Do not consult with anyone else white making the ratings;
your ratings are to be a reflection of your impressions
al_one. After you have completed al-l of the ratings please

count all of the pages in the booklet and be sure that

you have an rrxtr on every page- There are 20 pages in

each booklet. Please come with me and f wil-l show you the
first room to be rated"'l

Subjects then rated the "full-cue" interiors.
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Tnstructions: PhotograPhic Condition

"This is a study in an area of psychology known as

environmental psychology. You may have already discussed

this area in your introductory psychology class. If you

have, then you probably know that one of the interests

in this area concerns how people perceive and assess en-

vironments. This study represents an attempt to determine

the manner in which peopte perceive and assess architectural
environments. Specifical-ly your task will involve rating

two interior environments using the bookl-ets f have handed

out to each of You. "

At this point the subjects were shown an example variable
("Iively") presented in the same format as the variables
in the booklets. The "sample" variable was copied on

transparency material and projected on a screen. The

rating system was then explained in detail.

"Does everyone understand what they are to do?"

If questions were asked the rating system was re-explained
until all the subjects indicated that they understood the

task.

"Prior to rating please print on the front of both booklets

a capital trMtr if you are a male and a capital rrFrr if you

are a female. Be sure that you make your ratings in the
order in which they are presented in the booklet. Do not
go back and change a rating once it has been made' Do

not consuft with anyone else while making the ratings;
your ratings are to be a reflection of your impressions
a1one. After you have completed all of the ratings please

count all of the pages in the booklet and be sure that
you have an trxrr on every page- There are 20 pages in
each booklet. r wil-l now present the first room to be

rated. "
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The rooms lights were dimmed and the slide of the first
interior was projected on a screen. In this manner'

subjects rated the photographic representations of both
interiors.
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Tnstructions: Concept Rating Condition

"This is a study in an area of psychology known as

environmental psychology. You may have already discussed

this area in your introductory psychologY class' ff you

have, then you probably know that one of the interests

in this area concerns how people perceive and assess en-

vironments. This study represents an attempt to determine

the manner in which people perceive and assess architectural-

environments. Specifically your task will involve rating
two interior environments using the booklets I have handed

out to each of You. "

At this point the subjects were shown an example variabl-e

( " lively" ) presented in the same format as the variables
in the booklets. The "sample" variable was copied on

transparency material and projected on a screen' The

rating system was then explained in detail'

"Does everyone understand what theY are to do?"

Tf questions \,^/ere asked the rating system was re-explained

until atl the subjects indicated that they understood the

task.

"Prior to rating please print on the front of both booklets

a capital rtMrr if you are a male and a capitat rrFrr if you

are a female. Be sure that you make your ratings in the

order in which they are presented in the booklet. Do not

go back and change a rating once it has been made' Do

not consult with anyone else while making the ratings;
your ratings are to be a reffection of your impressions

afone. After you have completed all of the ratings please

count all of the pages in the booklet and be sure that
yotì have an trxtr on every page. There are 20 pages in each

booklet. To begin, r would like you to form a picture
in youï mind of a living room (bedroom), any living room
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(bedroom) which you choose to imagine 'PAUSE" ' Does

everyone have a picture in their mind of a living room

(bedroom¡ now? "

The experimenter waited until everyone had responded

affirmativelY.

"Okay, please rate that room using the booklet as I have

explained. While )¡ou are ratinq I will- project the word

livingroom(bedroom)ontheScreentoremindyouof
which type of room you are imagining' "

The lights \^lere dimmed to the same intensity as in the

photographic condition and the word living room (bedroom)

projected on a screen- Tn this manner, subjects rated

their image of a living room and a bedroom'
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Graphic Representation of Experimental Design
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APPENDIX C

Factor Analyses with Varimax Rotation;
All- Groups

(r22)
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TABLE 16

Varimax Rotated Factor Matrix
of all Data

FactorVariable
h2

Exciting
Spacious
Comfortable
Colourful
Beautiful
Efficent
fnteresting
Unique
Unattractive
Modern
Large
Cheeriul
Ordered
Wide

Unusual
Friendly
Roomy

Unorgani zed

Pl-easant
Complex

. 436

.2I9

.6s1

.470

.650

--026

.236

.422

.186

-.660
'>O /1

. LB7

.681

.078

. 126

-.030
-692

)1)

-.153
.775

.061
o?tr

. OJJ

.t*

.2L3

.250

.052

.022

.002
-.109
-.119
.9tt
.27 3

. I2B

.7 62

-.043
.061
.7 9B

-.124
. TL7

-.00I

.303
-. 075

.106

.098

. 131

.005

.610

.7 68

-.108
.335

-. 014

- 022

-.168
-.008

.7 L7

.015

-.023
. r03
.023
.386

- .0I2
. l.02

.0s3
-.065

.254

.380

.072

.035

-.3r6
.015
.066
.1r9
.772

. IIB
-.L64

.186

.130

-.673
.254

-.r06

)a
.76
.46
.28
.57
.20
.56
.63
.56
.2r
.87
.55
.65

.61

.54

.48

.70

.50

.68

.16

Eigenvalue 5-404 2. 485 r.594 0.767

% of Variance 52.7 24 -2 15.6 1-5
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TABLE T7

Varimax Rotated Factor Matrix
of Ratings for the Living Room;

Full-cue Condition

FactorVariable
h2

Exciting
Spacious
Comfortable
Colourful
Beautiful
Efficent
fnteresting
Unique
Unattractive
Modern

Large
Cheerful
Ordered
Wide

Unusual
Friendly
Roomy

Unorgani zed

Pleasant
Complex

.27 9

-747
aôô

-.073
.IB7
.029

- .0L7
.073

-. 031

.052

.867

.094
-.010

.67I
-.083

.014

. 718

-.r44
-.006

.056

.TI2
-.047

.638

.138

.367

.2L4

.168

.0s9
/1 /l É,

.015

. 113

.430

.175

- .002
-.090
.l2L
.357

-.089
.683

-.091

.66I

. L54

.087

.566

.605

. 141

.437

.23L
-.450

.402

.115

.4L4
-.059

.050

-.110
.].43

--042
-.104

- 382

- 049

.53

.64

.53

.39

" 61

.27

.64

.61

.61

.20

. B0

.4L
') ')

.47

.55

.70

.66

.49

.7L

.15

Eigenvalue 4.85 2.22 L.7 2

eÒ of Variance 46 .8 2I.4 16.6
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TABLE 18

Varimax Rotated Factor Matrix
of Ratings for the Living Room;

PhotograPhic Condition

Factor
Variable h2

Exciting
Spacious
Comf ortabl-e
Colourful
Beautiful
Efficent
Interesting
Unique
Unattractive
Modern

Large
Cheerful
Ordered
I¡lide
Unusual
Friendly
Roomy

Unorgani zed

Pleasant
Complex

. t5B

.687

.647

.840

.283

.552

. 315

-.800
.555
. TL2

.730

.168

-- 010

-. 05r
.656
. L67

- .230
.7 95

.668
-.061

.047

-.183
. LT7

-.150
.038

.69.6

. r13

.069

.014

. I2B

.409

490 . 181

.7 B2

" 045

.L96

.168

.007

.1r5
- .046

-. 0sB

.126

.869

. r07

.301

.750

. 010

-.090
-7 5L

-.269
.045

-.]-24

.209

.035

.196

.138

.137

.232

.7 02

.32

.65

.58

.50

.76

.20

. B3

.57

.65

.36

. B0

.64
fo

. JO

.51
/1 0

.6r

.65

. JO

.73

.31308

Eig'envalue 6. 35 2.69 1.30

Z of Variance s7. B 24.5 11. B
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TABLE 19

Varimax Rotated Factor Matrix
of Ratings for the Living Room;

Concept Condition

Variable Factor
/132I h2

Exciting
Spacious
Comfortable
Colourful
Beautiful
Efficent
fnteresting
Unique
Unattractive
Modern
Large
Cheerful
Ordered
i^/-rde

Unusual
Friendly
Roomy

Unorganì- zed

Pleasant
Complex

. L92
o11

"t-
.092
.2L4
.lB0
.139
.L2I
. 013

.011

.864

.083

. r33

.645

. 162

.085
o/1/1

-. -,
. L47

. t4B

.296

.232

.257

. t5B

.400

-.038
.646

o?o

-.t*
-.009

. L43

.116

-. 017

.084

-7 40

.039

.089

.105

- 094

.500

.L72

.025

.551

. L45

.209

.134

"270
.2L3

-.358
- .002

.063

.661

.07 6

.067

.000

.7 37

. L49

-.L20
.678

-.450

.026

.07 3

.193

-.095
.4L4
.265
. t39
.060

-.649
.265
.098

_.LL2

.639

. 013

-.195
)'), L

- 062
a 

^1

.335

.044

.34

.77

.43

.20

.42

. B0

.56

.78

.64

.62
70

-62

.50

.45

.64

. oJ
10

. B0

.62

.50

Eigenvalue 4.90 2.40 1.68 L.32

? of Variance 41.3 20 .2 L4.2 11. I
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TABLE 20

Varimax Rotated Factor Matrix
of Ratings for the Bedroom;

Full-cue Condition

FactorVariable .)n'

Exciting
Spacious
Comfortable
Colourful
Beautiful
Ef fÍcent
Interesting
Unique
Unattractive
Modern

Large
Cheerful
Ordered
Wide

Unusual
Friendly
Roomy

Unorgani zed

Pleasant
Complex

.563

" 2L2

.694

.550

.7 24

.089

.449

.IOB

-.745
.224
.106
.649
.085
.136
. 016

.622

.030
- 320

.186

.216

.07 5

. rl5
- .226

.0r4

.903

.178

.022

.607

-. 114

. 141

.630.159
-"252

.682

.052

.193

.7 4L

.095
-. tsl

.038

-. 111

. L26

.086

.386

.7 03

-. 035

.314

-.083
.026

-.056
.094
.7 s6

.178

. L07

.235

.233

. ]90

.58

.66

.49

.59

-64

.10
?o

.53

.7L

.17

. 86

.58

.46

.43

.63

.59

.50

.43

.57

.40

222

165

027

Eigenvalue 5. s0 2.L3 l-31

? of Variance 5t. 3 19. B 12"2
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TABLE 2L

Varimax Rotated Factor Matrrx
of Ratings for the Bedroom;

Photographic Condition

FactorVariable
h2

Exciting
Spacious
Comfortable
Colourful
Beautiful
Efficent
Interesting
Unique
Unattractive
Modern

Large
Cheerful
Ordered
Wide

Unusual
Friendly
Roomy

Unorganized
Pl-easant
Complex

.309

.648

.505

.77 5
'>'11

.405

-.009
-.507

?o?

.2L9

.602

. L52

- 095

-. 131

.572

.083

-.l6B
.1 06

-.045

6L7 . L23
.180
.I58

-.093
- 320

.420

.042

.090
- .467

-. 0r7
.095
- 2L7

.781

.27 5

-.3s0
.II4

-.049
- .837

.346

-.075

. 129

.628

. r47

.07 9

.206

.045

. 166

-. 005

-.131
. 013

.833
- 24L
.096
.559

-.r32
- 084

?10. / JO

-.*^
.103
.059

. 016

.063

. OBB

-.037
.072

*. 071

.577

. BlB

-.065
. 017

.030

-. 011

-. 058

-.140
.426
.035
.037

-.090
-.00r

.L75

.42

.53

.66

" 31

. /o

.40
tr1

'-7 ')

.50

.29

- 1ô

.47

.65

.50

.35

.35

.56

.76

.64

-2r

Eigenvalue 5. 68 1. 55 L-46 I. OB

% of Variance 54.7 L4.9 14. t r0.4
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TABLE 22

Varimax Rotated Factor Matrix
of Ratings for the Bedroomi

Concept Condition

FactorVariable
43

Exciting
Spacious
Comfortable
Colourful
Beautiful
Efficent
Interesting
Unique
Unattractive
Modern

Large
Cheerful
Ordered
Wide

Unusual
Friendly
Roomy

Unorganized
Pl-easant
Complex

.195

. Bl3

.226
-.030

.zLB

- .2L9
. L34

.100
-.100

.070

.932

.07 4

.095

.839

. LL 
-.061

- 929

-.095
.047
.097

. L34

. L2I

.62r

.202

.587

.l_r5

.333

.033

-. s95

.022

.030
-672
.151
.155

-.049
.58I
.113

-.L64
7)1,

--n

a?tr

. Ì01

. L02

.344

.256

.000

. s00

.845

-.109
.20I
.2TI

-. 053

-.160
.138
.7 L5

-.007
. 012

.023

- .023
- 387

.000

-.030
-.030
_ 1o /1

.080

.608

-.018
.0tB

-. TBB

.260

-.06I
.093
.896
.043

-.053
.028
.07 9

-.685
-.I70
-.193

.2L

.69

.45

.36

.51

.49
?o

.73

.43

.28
q2

.60

.87

-76
.54
.35

oo

. s6

. s6

.42

Eigenvalue 4.37 2.7 4 1.BB |-32

Z of Variance 39. B 24.9 r7.1 L2.0
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Centroid Coordinates for al-l Discriminant
AnalYses Centroid Plots

(130)
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IABLE 23

Centroid Coordinates for Figure 2z

Mode Main Effect

Group

FulI-cue
Photograph
Concept

DFt Coordinates

- .35

.28
2.13

DFz Coordinates

-4.38
-3.46
-4.08

IABLE 24

Centroid Coordinates for Figure 4z

Sex Main Effect

Group

MaIes

Fema l- e s

DFI- Coordinates

.29

-1. tB
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TAtsLE 25

Centroid Coordinates for Figure
Room Main Effect

6z

Group

Living Room

Bedroom

DFI Coordinates

oo

'))
. JJ

IABLE 26

Centroicl Coordinates for Figure lz
Mode by Sex Interaction Effect

Group

Ful-l--cue (Ma1es)

Fu11-cue (Females)

Photograph (Males)

Photograph (FemaIes)

Concept (Males)

Concept (Females)

DFl Coordinates

- .65

.44

- .77

- .45

-1.69
-2.56
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IABLE 27

Centroid Coordinates for Figure B:
Mode by Room Interaction Effect

Group

FuIl-cue (r-iving Room)

Full-cue (Bedroom)

Photograph (Living Room)

Photograph (Bedroom)

Concept (Living Room)

Concept (Bedroom)

DFt Coordinates DF2 Coordinates

L. T2

2. L0

.46
2.33

.90

.92

.56

.51

- .08
.0r
)L

.33

IABLE 28

Centroid Coordinates for Figure 9z

Sex by Room fnteraction Effect

Group

li{aIe (Living Room)

Mal-e (Bedroon)

Female (Living Room)

Female (Bedroom)

DF1 Coordinates

-1.39
-2.00
-1.86
-L.61
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TABLE 29

Centroid Coordinates for Figure L2:
Living Room Ratings (.I'lode and Sex)

Group

Fuf l--cue (Male )

FuIl-cue (Female)

Photograph (MaIe)

Photograph (FemaIe)

Concept (Male)

Concept (FemaIe)

DF1

.7L

L.23
.4I
.24

-L.20
-L. 47

DF2

.18

.77

-1.00
?o

.20

.24

DF3

.36

. 16

.11

.46

.65

.50

TABLE 30

Centroid Coordinates for Figure l5:
Bedroom Ratings (Mocle and Sex)

Group

Fu11-cue (itlal-e)

Full-cue (Fei'.ra1e)

Phoiograph (lt{a1e)

Photograph (Female)

Concept (Male)

Concept (Female)

DF1 Coordinates DF2 Coordinates

.56

1.lB
.54

1. 11

-1. 31

-2. 0B

- .51

. 89

- .59
.01
.03

.19


