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ABSTRACT.

The purpose of this studf was to investigate effect;
of basiec structural aspects of rooms on human behavior. 'Tﬁo
sizes of unfurnished uniGE?€IE§/offices were tested, each in
three window é&nditions, fpr their effects upon mood change.
The window conditions, (1)2;00%.of‘the windowlbays in
the exterior wall, (2} 50%, and (3) 0%, were achievéd by

’

covering half or all of the windows with screens like the

wall partitions.  In fact, one long, rectangular room was

divided into two--one exactly half the length of the other.
(/p’/f, Sixty~three univer%ity emplovees énd students were
given three short mood tests (Nowlis' Short Form MACL of 24
adjectives, 1965) upon arrival, after entering the test room,
and after delay in the room. Change in mocd was measured by
-subtracting the earlier mood rating from the later one. Two
measures were calculated--mood change upoﬁ Impact with the
test room, .and after Delay in the room. These were summed
to give a total-mood change in each room con@itioﬁ, bbtﬂ in
gross (absolute) and net measures. |
~ LA
‘ Five mood factors were extracteéd in factor analysis.
Bnalyses of variance of mood_change, both gross and net, by

factors revealed no significant interaction between room

size and window, conditions.
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all experiméntal sﬁbjects‘were given two personality

inventories (Goigon Personality Profile and Inventorv) before

- the experiment began. The results of these were correlated

by the Pearson method with mood change for the éive mood
factors. No significant cor;elations wefe found of a valué
of .4 or greater.

The Architectural Evaluation (AE) task which was
used to delay subjects in the test, room consisted of the
rating .of six enlarged black-and-white photographs of the
$ix test rooms on Canter and Wools' (1970) Friendlihess
scale. The results of these tests were subjected to s?lit—
plot analysis of variance with subjects' test rooms as
blocks. Thislrevealed a significant difference in "Friendli-
ness" rating by photoéraphs (E,z:OOl) and a significant trend
ranging from the highest (friendliness) rating in the larger
room with 100% windows to the lowest rating in the smaller
room with ne windows (p «.01). When analvzed for a differ—
ence in ﬁ;ting Y subjects' test rooms, no significant
éattern was found. |

Four control groups were given a single administra-
tion of the MACL in c¢ne of two room conditions (randomly
selected). One half in each room condition was tested after
entering the room, as with experimental sub%eéts' second
mood test, and half after delay, working on the 2E task.

Comparisons by t test with the appropriate room cornditions

¥
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.and MACL administration produced no significant differences

between experimentals and controls.

Conclusiéns were €Eg£, in this stﬁdy, the effect éf
size of the room and windéw proporﬁions did not reach a
significance greater than might be expected from chance

alone. - Personality variables correlated differentially

with gross and net mood change measures, although none of

‘these was of statistical significance. No evidence of

interaction was found between windows and room size.
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INTRCDUCTION

The whole field of research in architectural
psychelogy is so new that theories have not vet been pro-
pounded on which experimentation may be based. Sufficient
fundamental research data have not veit been accumulaﬁed.

. In order to learn about the effects on human Eeings of some
of the most baéic elements of structures, a numbker of
studies have been made of certain single siructural units
such as rooms. An increasing body of research has examined
the subjective evaluation of rooms and offices with regard
to their comfort and satisfaction. Emotional reactions to
rooms have received little attention in the form of objec-
_tive studies. This gap is the subject of the present study.

This study investigated the possiblé effects sf
fenestration and rocm size on‘mbod change in rooms. It is
hoped to add a meaningful contribution te the accumulation -
cf research data in the field, and if possible to narrow
the focué for further research along these lines.

While the literature cohtains a number of pabers on
the pros and cons of fenestration in buildings, éspecially
subjective measures, none has vet exémined the possible
effects of windows on change of emotional statué, or mood.
In addition, because of the difficultv of manipulating the

phyvsical variables, simulation methods have freguentlyv been
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used such aé drawings, photographs, and models of rooms.

The presence of the experimenter has alw;ys créated a social
relationship in the context of the experiment. 1In the
present study the sﬁbject was alone in the room from the
start. Thrge window conditions in two different rooms were
examined, 100%, 50%, and 0% of windows in the window bavs

of the egterior wall.

Studies of human reaction-to room size are extremelg
rare. Those few that are found in the literature have de-
fined sizé bv a fuhdamentally social characteristic of the
room-—-the number of peéple in it. The guestion has.not
been asked how the human being relates to the phvsical size
of the room alone. " This study examined the effects of room
size on mood change. Two sizes of room were included, one
twice the length of the octher.

A third aspect of the present studv looked fof
possibﬁe interaction between fenestration and room size
in their effects upon mood change.

Mood was measured three times--upon the subject’'s
arrival for the experiment, upon entry into the room, and
after delay in the room. The instrument emploved was Nowlis'
Mood Adjective Check List, the 24-adjective Short Form
(Nowlis & Green, 1965).

Mood in the' literature h3s been described as closely

identified with emotion but less clearly defined and quite



-

d

changeable. Moods of very 1ong'duratfon have been seen as
aspeets of personality. Iﬁ the present experiment, a pre-
test measure of personality wes obtained to determine whether
any mood change which occurred was actually a function of
personelity, as well as of the room itself. Two instruments
were used, the Gordon Personal Profile (Gordon, 1953, 1963)
and the Gordon Personal Inventory (Gordon, 1956, 1963).

In order to fill the time during delay in the room
without inappropriately distracting the subject's attention,
a task was administered which con51sted of an archltectural
evaluation of Dhotographs of the six test room condltlons,
judged on the criterion of their appearance of friendliness.
For this task, the Friendliness sczle was used, developed by
Canter and Wools in 1970. The results of this test permitted
a cbmparisen of the friendliness of the room across all test
room conditicns of windows and sife, as Jjudgeé from photo-
graphs. 1In eddition, the average "friendliness" ratings
given by subjects in the different test rooms furnished an
additional comparison of behavior in relation to\theEe rooms.

The review of the literature in Chapter I deals.
first with the af&hétg%tural background to the study and
the devefbpment of the’field of architectural psychology.
it also considers the role plaved py perscnality variables
or individual differences in human response to the environ-
ment. The chapter ends with a review of the literature on

mood.
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Chapter II presents a detailed description of the

‘setting. It looks at the historical development of each

i

of 'the instruments used in the study--Nowlis' MACL to
measure mood, the Gordon Perscnal Profile and Inventory
to assess persconality, Canter and Wools' Friendliness

scale to rate the friendliness of rooms, and, finally, a

-Guestionnaire, administered at the verv end of the experi-

ment, relating to personal data in the subject's 1life

which might affect mood on the testing day in some unusual

manner. This chapter also includes a presentaticn of the
experimental design, the statistical analvsis, and a de-
tailed account of the measurement of mood and mood change
empldyed in this studv.

Results of the experiment are presented in Chap%ér
IIT and the discussion of results in Chapter IV. This is
followed by Summary and Conclusions including suggestions
for further research. i

=

The appendix contains capies of papers ané forms
used, such as the introduction for subjects, the written
directions to the test room, the Architectural Evaluation
test, the personal questionnaire, the photographs used in
the Evaluation test and other photographs of the setting,
copies of publicity used to recruit subjects for the

experiment, and certain summary tables.



CHAPTER I
REVIEW CF THE LITERATURE

Architectural Background

Environmental Psvcholoaqv

The emergence and establishment of the. field of
environmental psvchology has been progressing:with inéreas-
ing rapidity over the past 20 vea’s. Its development has
5arely kept pacé with 'the growing awareness of our environ-
ment through continual assault from the n;ws media, current
literature, and government législation. Proshansky Cl§76)
has described environmental psychology as "this very
different if not virtuwally uncharted territorv of human
problems chafacterized by a multitude of undefined theoret-
ical and emplrical guestions”" (p. 303). Craik (1973) refers
to it as "an inherently and demonstratively multidisciplinary
£ield" (p. 403) involving, as it does, such areas as geog-
raphy, architecturgi'natural resources management, political
science, sociology and anthropology, as well as the psvchology
of humans and animals. "There are few if any fields that
do not at some points touch on the relationship between mam
and his environment” (Wohlwill, 1970, p. 303). Although

some of the areas of research are specifically classified

and named, such as behavioral geography and psychological
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ecology, Craik (1973) sees "environmental psychology" as an
all-inclusive and "theoretically neutral term" (p. 403).

Some wrifers focus attention mainly on the built
environment. Markus et al. (1972) studied the relationship
between buildings and the activities which thev house:

If it is.to function properly, any act1v1tv svstem

must have an approprlate ehvironment. In most cases
this is provided in buildings which modify the external
environment in various ways and provide a contrelled,
internal environmental system within which the activity °
system can flourish. The relatlonshlp between these

two systems s particularly intricate and the eluci-— -
dation of this relationship is central to the develop-
ment of an understanding of building and envmronm\stal
de51gn {(p. 9).

In short, the new field of environmental psychology is
almost limitless in extent and as vet ill-defined, ané some
writers feel that the relationship between the built environ-

ment and the activities housed within it requires greater

understanding.

Architectural Psvchologv

One field which intiﬁately concerns the built environ-

ment is that known as Architectural Psvchology. This area

of study has developed only within_the last 10 to 15 YEears

ané as vet has no clearly established theories, principles,

or methodologies on which to base a definiticn. However,

the nekd for such studies has been frequently and explicitly
stated. Canter and Wools (1970) have likened ﬁhe architect

to the cuckoo which "lays his eggs in other peoples' [sic]

nests and never returns to see into what they hatch" (p. 187).



Canter (1970b), too,‘points out that "there is no way of
< .

recording an architect's success 'or failure over a §eriod of
time" (p. 299). Craik (lB?Ob)Idescribes the increasing com~-
p;exity of design problems with an even greater acceleration
of change in tec§nological and social sﬁructures, so that the
designer is éverwhelmed by the volume of specialized informa-
tion in his field. He is under pressure to compete and to
produce "vet, challenged by problems ¢f ever greater scope
and intficacy, the designer's cognitive cabacity and intuitive
gifts are 'taxed beyond their limits" (p. 18).

In general terms, Canter (1970b) expressed the goal
of architectural psychology quite emphatically, stressing

that it is the agchitect's responsibility "to convert the

client's thoughts, wishes and feelingsl into architectural

terms"” (p. 299) and to do this, he must have a scientific
understanding of the relationship between buildings and people,
and between clients' exXpectations ;nd cbserved reality.

Canter deélores the fact that, at present, design decisions
are inhibited by inexplicit designer/user terms of reference,
and a generally vague building/user framework. Today, the
ultimate tenants, or users, of buildings are often unknown

at the design and construction stages.

In fact, Canter (1970a) has described in some de-

tail the three roles that one might expect an architectural

1l Italics mine.
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psychologist to play, as "scientist, consultant or journal-
ist" (p. 4). He feels tgat the scientist's ﬁob is to
define the problems, show how they relate to the studies
of other scientists amd attempt a solution. It is the
journalist's job to communicate the findings of the
scientist and conspltant to othe;s, especially desiénersf

" The name, Architectural Psychology, seems to have
originated in the early 1960s. A éwo—da& conference was
held at Salt Lake City, Utah, in 1961, "with 15 experts
from the United States and Canada to discuss the feasibility
of &ombining Architecture and Psychology and Medicine
(Psychiatry) in a progr%m of research" (Tavior, 1971, ». 4).
A program of training in‘architectural psycﬁology was begun
'the”same vear as a result of this conférence.

In Britain, to pinpoint only a very few signposts
en route to this new field of research, a Department of
Building Science.was set up in 1959 at the'University of
Livercool. A commission to sﬁudy "windowless factories™
and their "daylight counterpart,” develbped into a multi-
disciplinarv research team to study the internal environment
of buiidinés, with the long-term aim of deﬁonstrating the
interdependence of the many components £ha+ form the total

environment. Manning (1967) commented:

L



Therevis a'long history of studies of the separate
components of the environment (for example, of -
light, heat and sound) but few researchers have
attempted to show the relation of ione to the
other, and to the whole (p. 21).

Over the next eight vears, the Pilkington Research Unit at

the University of Liverpool undertook a systematic investi-
.' . . P :

gationo&f building tvpes--factories, offices, pPrimary

schools and, finally, mental hospitals. The team consisted

of four professionals—--architect, psfchologist, geographer,'
and phvsicist, together with.a secretarvy and a2 technician.
In Glasgow, the.Building Performance Research Unit
(BPRU) was established in 1967 at the University of
Strathclvde with its.principal purpose to appraise buiiding

performance. In their published report (Markus et al.,

”

1872), they said:

Appraisal is a design activitv. It is the con-

tinuous introspection by the designer whereby he
monitors his cwn performance. Design . . . can

. . . be seen as a continuous process lasting as
long as the building itself, . . .

Building performance is an idea which assumes
that we know what buildings are for. Since the
simple answer is“that theyv are for pecple, building
performance is constantly related to people. . .
Design, people and resources are the three basic
themes around which we have built our work
(Preface, p. V).

-

The Unit was in operation until 1971. Higginbottom: (1974)
' stated that its objective was to .develop a package of tech-
nigues suitable for appraising buildings with the ultimate

goal of achieving more accurate prediction of performance.



In the meantime, a second international conférencé -
had pgen held at Salt Lake City in 1966 and, by 1973, four
_ Environmental Design Research Association (EDRA) conferenceé
had taken place in America, and in Europe no fewer than
five under the title of Architectural Psvchologv--three

L)

in Great Britain and two in Sweden. Departments have now
been set up in universities on both sides of-the‘Atlantic
for studies in the new field and some notable work has
emerged alse from Toﬁyo Univefsity in Japan.
One last observation remains to be made regarding

the field of psvchology in general. Tavlor (1971) has
noted that:
r since architects design environments for people

and psychologists study the reaction of people

to environments, some feel +that this architectural

psychology teamwork shoulé have occurred "from

the beginning" (p. 1).

Yet, in the introduction to the proceedings of the

1873 Surrey Conference (Canter &‘Lee, 1974}, the editors
commented on the fact that the conference was the first
cne to be based in 2 univeréity department of psychology.
A1l previcus conferepces haé had an architectural or design
base. Proshansky, in writing of his change in "professional
identification" (1976, p. 303) from social to environmental
psychologist, remarks how surprising it is that psvchologists
in previous vears showed little or no concern for the design

-

or organization of the physical setting, or the use of
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physical space "that delimited the environment which they

-
[

studied." Thus, he saiél "it Jjthe physical setting) could

never become part of the solutions that might result from,

Wohlwill (1970) noted

their $£udy and analysis" (p. 305).

that, of the papers in the first issue of Environment and

Behaviour (Winkel, 1969-), only two of the six authors

-

were "psychologists by training or professiocnal affiliation"

(p. 303).
This situation has changed rapidlyv curing the Dre~

sent cecade ané it seens significant that Hoswital and

Community Psvchiatrv (HEammersley, 1950-) recently devoted

. 1 4
n entire issue of its journal to "Architecture and Design

of Treatment Environments® (November, 1976).

It shculd be noted that three cf the earliest studies

-

- , 7 .
that-micht now be considered classics in the fielé of archi-

tectural psychold@? were purely psychological studiesg—-

-, A

- $."{ .
those of Masgslow and Mintz\(l956) and Mintz (1956) in which
k- ‘\_

Al

£

AN

{

-
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the effects of esthetic surroundings were studied, and that

of Vielhauer (1965), developing a semantic scale far the

.

description of the physical environment.

i

. In summary, the field of architectural psvchology

.

has, as vet, no clearly established theories, principles,
or methodologies. Design processes have become so complex

that ¥e tend no longer to accept the architect's intuition

as the only'basis for dgterﬁfﬁing solutions to the client's

needs. There is a great need for a better understanding of

-

the relationship between the built environment ané evervday
life. Early studies have begun to develop a packace of

techniques for agpraising buildings to achieve more accurate
‘. »

prediction of performance. Bullding appraisal could, and

should, be a part of the design process.

Architectural Determinism

In describing the present-day design situation,

o

Studer (1970) has spcken of the "crisis" mentality, and =

ralated footnote states:



- ' "

1e

‘By this 1s meant the persistent warning from
designers that humanity is most certainly doomed
unless man takes drastic action to improve his
Mvisual" surroundings. John Beshers (1962) has
labelled this simplistic.notion.as "architectural
determinism" (p. 70, footnote 12).

Craik (i970b)‘suggested that‘a behavioral orienta-
tion in environmental design 1s encouraged by a growing
belief on the part of the design professions that the
physical environment does influence psvchological states,
and he gives as examples, Rosow, 1961, and Lioman, 1968.
‘Buﬁ he "also ‘adds that "its extreme form has been repudi-
ated as 'architectural determinism'" (p. 19).

Lee (1971) takes a rather positive approach to the
situation:

Human behaVLOr 1s not a response to but an inter-
action with the environment. . . . To assert that

cur behavior is shaped bv environment is not to
concede that we are helnlesslv moulded, it 1is -

merely to assert the need to generate .and maintain, P

on our own volition, a man/environment interaction
that will steer the development of ourselves and [
our children in directions of our own chcosing

(p. 255).

Kave (1975) also arcgued for the empirical behavioral
approach as a counter-argument to the ncétion of architec-

tural determinism. While the latter, he said, holds that

the built environment controls behavior, he suggested

Pur)
rather the opposite, that knowledge concerning man-

environment interaction "will provide inputs to the design
process in terms of the optimization of behavior, not its

conkrel" (p. 107).

.
/
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According to Canter (l97da), architects have now
become aware that the effect of the built environment
upon its users ié not a simple deterministic one "and, as
a consequeﬁce,'ﬁhey have grown to expect more complex
formulations from the social and behavioral scientists
with whom ‘they deal" (o. 6). -

In general, authors seem to feel that the various
influences of buildings on people in terms of activities,
control, or responsive mood and feelings de not constitute

‘an inevitable dynémic force manipulating human reactions
as with.puppets, but stimulate an interaction which could
lead us'to prqvidé more varied and appropriate envircnments
"for all human activitiés.

Wools ané Canter (1970) sugcested that "a study
cencerned with systematically relating people's behavior
to buildings, to test for the suitability of one to éhe cother,
would be worthwhile" (p. 144). Weols (1970) made &£he point
that it is not one phvsical characteristic of a room alone

\\which has\an effect on people's behavior but consists of
various i&teractions between familiar elements. Canter (1970c¢) ’

has stressed that such effects are dependent also on the
o

—

individual characteristics of the participant. In adéiticn, the
rhysical environment contributes only a part of the total sum

of effects of any situation accordinc to Proshansky (1976,

s
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p. 305), and "the effects of buildings 'on behavior are
likely to be subtle" (Wools & Canter, 1970, p. 144).
This calls for a broadminded approach. One way.to
study these p@enomena 1s to look for interactions or com-

-
binations of characteristics of a ;;Bh,and furnishings which
. /

- ]‘
seem to produce certain hqmﬁﬁ”Béhaxiﬁral responses or evalu-
4
ations, as we find in Wools and Canter (1970) ané in Wools
. \
(1970), as well as in Maslow and Min+z (1956) andé later,

.

Mintz (1936).

A difficuity in the applicatien of this approach is
the infinite number cf cembinations of room ancd furnishing
characteristics whith are available to study, including many
new developments of which we do not vet know. 2Also, one does
not have any clear indication of the underlyiné causal factors.
It has been sugcested that the room itself does not perhaps

directly affect human behavior (Wools, 1970). Nevertheless,

1f there be any, however subtle, combined effect arising from

/
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the environmental conditions, then, by manipulating only cone

or two basic physical characteristics of the room and reducing
all other potentially confounding variables to as near zero as
possible, it seems one might provide some groundwork on which
to build theory concerning such effects. This, the presen;
study attempts to do.

In summary, the weight of evidence suggests that the
phvsical environment does influence psychological states,
although perhaps not difecély, rather, that it is one of a
number of facto;; which affect behavior, whose influence 1is
subtle. It is thought that there may be an interaction
between physical elements of the environment, in their
effect on behavioral response. BAwareness of this in the
‘design process could contribute ta the optimization of
certain behavior in particuler settings rather than control
of it. Wools and Canter (1970) emphas;zed'the desirability
of systematic studies relating pedple's behavior to buiidings.

———
The pregent study attempts to relate behavioral (emotional)

response to two basic components of the built environment--

room size and fenestration.
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The Need for Theory

The writer who has placed the most é€mphasis upon
the need for a theoryrto guide the ever-increasing volume
of exploration in architectural psycﬂology is David Canter.
He cited the common assumption‘that'what the architect
provides is what the client needs, but noted that the
cremise is never tested. Canter and Wools felt that the
deveiopment of a theory would eventually tend to clarify
some of the underlying factors or principles that make oﬁe
building function more appropriately than another for
certain'ﬁﬁrposes. "A theorv is both more robust and more
powerful thar any relationship taken on its own" (Canter
&‘Hools, 1970, ». 187). These authecrs also suggésted that
a theory‘would helr to eliminate some of the clicheés that
exist in design.

o In commenting on studies of building usexrs' needs
and satisfaction, Canter (1970d) complained fhat much of
the literature, which taps user satisfaction or dissatis-
faction, sgrvés oﬁly to crystallize eéisfing architectural
solutions and does little to further the development of
design principles, or to encourage a flexibility of approach
L0 meet new situations in the future.
What isﬂrealiy being suggested is that more effort
should be put into the development.of a theorv that
will explain the facts we have at present and which

will guide us-in the facts we are to look for in
the future (p. 3}.
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-'-:;ols anéd Canter (1970} described the development
of a predifctive relationship that woﬁld define the aims
of a building when first designed, and Gould later be
applicable to the building when completed and in use, to
assess the sqcceés or failure of its performance in rela-
tion even to changing users and uses.

In their introducticn to the proceedings of the

1973 Surrev Conference (the third architectural:psychology

conference. held in Great Britain), Canter and ILee (1974)

commented on the historical eveolution of studies in this

o ] _ _ _ ,
field. They compared the papers of this conference’

those of the two earlier cnes, at Dalandhui in 196 {Canter,

1970e) and Kingston, 1970 (Honikman, 1971), and to the early
work of the Department of the Environment's Bui}ding Re-
search Station. They founé the greatest difference is the
reduced concern with methodology and increased.interest in
theory building. Yet, they saw all related publications as
contributing "towards ﬁhe formidable coal of a clear and
valid understandiﬁg of man's interaction with his physical
surroundings” (Canter & lLee, 1974, p. 9). .

while most authors have forthrightly rejected the
concept of architectural determinism, nearly‘all have agreed
either explicitly or implicitly, that the environment has

some influence (though not control) over human behavior in

some very general sense. It then becomes a-question of which
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elements in the built environment contribyte to £his

influence. N
In an effort to narrow the field of investigation, a

number of studies have focused not only on particular rooms

within buildings, but on several essential attribhtes pf

rooms which might be seen to effect‘cbanges in human behavior.

Two basic aspects of rooms which have been examined are window

patterns or fenestration, and rocm size. The subject of

windows has received probably more attention than any other

™

. \
aspect of rooms reported in the literature.

In summary, building design has relied in the past
en the assumption that what the architect provided was what
the client needed. Surveys which tap user satisfaction tend
to crvstallize existing architectural solutions. "2 theory

L
would help to clarify some of the underlying factors in

man/environment relationships and provide consistent

explanations of present facts and a guide as to what to look
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for in the future. It would assist in developing a predic-

tive relationship which could be used in defining the aims

s

of a building and in evaluation of its performance.
Windows

Assumptions. In readiné the literature on windows,

one finds a freguently eﬁpressed assumption tha£ windpws are
extremely-important to the satisfaction and overallﬂéomfort
of building occupants (Wells, 1965). Some would even
attribute better health and work performance to the presence
of windows (Collins, 1975). Wells reported that 69% of
office workers, questioned about the relative effects on
eyeéight of working by daylight or artificial light, felt

’
Etrongly or moderately that daylight was better (p. 57).
Collins held that "veéement assertions have been made about
man's basic need for windows" vet there was little objecfive

evidence to justify these assumptions- (p. 3). Canter and

Wools (1970} suggested that the clichés which exist in



‘design'may exist because the architect is forced to accept
untested assumptions which tend to bind him to known and
accepted solutions. It would seem that one of the tasks

of arshitgctural péycholqu 1s to set up testable hypotheses
and develop some theoretical structure which might explain |
the underlyving causes why some buildings "work" better than

others.

Functions of windows. Manning (l%??) listed t
functions of windows as: (1) the provision.of déyligh;,
(2) provision of a view, and (3) a visual rest centér.‘ But
he described as "uniguely important” the fact that "people
within buildings seem to have a deep psychological need for
some contact with the outside world" (p. 23). Markus f1967}
added the criteria of sunlight, ventilation, privacy, and
"contribution to general visual character" (p. 97). Collins
(1875) expressed more explicitly the additioen of‘"a dynamié,
changing character to a room . . . enhancement of the basic
character . . . more spacious” (p. 1). She also included
benefits of information about the weather and the outside
world, avoidance of claustrophobia and boredom in the
gnvironment (p.l2).

;o ~ -
ix 'On the other hand, the disadvantages of windows--

overheating and glare and inflexibility of furniture arrange-

ment for the best use of light (Collins, 1975, p. 68}, as

well as heat loss from buildings in winter, distraction from

o
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outside noise, difficulty in controlling illumination levels
(Manning, 1967) have led, in recent years, to the introduc-
tion of windowless buildings, such as factories and schools.

From the point of view of economics, factory pro-
duction, envmronmental and atmospherlc control, and class-
room dlSClDllne, these w1ndowless bUlelngs hawve much in
their favor. However, there is a dearth of objective
factory studies and those that we’have'may suffer from the
influence of job security and rates of pay oﬂ subjects'
reporg;:\Lgollins (1975) pointed out that the disadvantages
‘of the windowless school are seen mainly as psyvchological
(p- 7 -

There appears to be general agreement in the litera-
ture that today the use of central heating, air conditioning,
and permanent supplementary artificial lightiﬁg reduces or
even eliminates the importance of windows as a source of
illumination and ventilation (Collins, 1975; Markus$ 1967;
Ne'eman & Hopkinson, 1970). 1In spite of this statement,
davlight would seem to be a most important con§;deration
as a psychological factor. Wells (1965) showed that in an
office building, people working within sight of a window
tended to overeséimate +he amount of davlight falling on
their desks, compared with the amount of artificial light.

The error increased with the distance of the subject's work

area from the nearest window. Up to a distance of 19 £ft. the
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exrror was almost negligiblg and, in fact, a slight under-
estimate occurred up to 12 ft. from the daylight source.

There h;ve been suggestions that certain qualities
"of daylight which cannot be.truly replicated are of impor-
tance to the human development.” Manning (1967) made brief
reference to studies by the Pilkington Research Unit (PRU)
of the value of constantly changing stimuli to which the
eves aré subjected in davlight conditions (p. 21); Jacks?n
.and Holmes (1973b) suggested that fthe short term variations
add an extra dimension to the daylit interior ang unéoubtedly
contribute to the avoidance of'monoﬁony" (p. SO).' Collins
dwelt on the modeling effe;t achieved by davlight enﬁ?ring
a room horizentally and the continual transfqrmation due to
changing sky and outdoor éonditions. She mentioned a number
of authors who have described these apparently pleasing
characteristics of davlight. Presumably Fhey’were describing
cne's perception of ; daylit roomn. —

Some researchers made a clear distinction between
daylight and sunlight when analyzing personal preferences
regarding wiﬁdows. Collins (197%) seemed to feel thak a
strong desire for sunllght was evident but that this varied
with the type of building and with the type of activity
occufring within the buiiding: She also pointed out that
the desire for sunshine was related to the geographlcal
latitude, being greatef where hours of sunshime were more

limited (p. €61).



“ . 17

In a study of 400 office workers in a new building
in Bristol, England, Markus (1967) found that 86% preferred
to have some sunshine in their offices all vear round. He
also made tﬁ% remark that, like davlight preferences,
expressed deéire for sunlight.is proportional to the sub-
ject's current distance from the winébw.(p. 100). Markus
{1965) noted that where codes for sunshine reguirements in
winter did exist, they usually specified a minimum number
of hours of sun penetration into a room. He has plotted

the sunlit surfaces of a room throughout the day for certain
dates of the vear andg, relating_tﬁgg to unit area of win&ow,
he has found that certain shapes of windows vield greater:
surface coverége of sunshine than others, even thouch the
glass area may be less in total (p.'74). How this relates
to subje;tive sunshine satisfaction is not known.

Apart from the guestion of illumination, windows
seem to have another value for people who spend time in
buildings., In Wells' (1965) study, a total of 89% of the
office workers surveved felt that it was important to be
able to see ocut of the office, even if there was plenty of
artificial light to work by. Only 1% felt pesitively that
it was not important. EHowever,®studies relating to views
from office windows have not grovided any clear guidelines

as to the necessary gqualities of a "good" view. Nor do we

vet understand the expressed need for a view. Jackson and
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Aolmes (1973b) referred to it as a “"release" from the con-

stant environment inside and a reassurance "that life is

still going on in the 'real’ world outside” (p. 80).

14

¢

Markus (1967) emphasi:ed the importance of dynamic change
in.a view relative to small movements by the observer from
inside a room (P. 103f. He remarked thaﬁ, since ne;rly

all views are stratified (foreground, landscape, sky)., if
window area is limited, ﬁhen‘windows should be so designed
that at .least some of each layer is visiple so as to provide
the most generous amount of infdrmation.x Later he suggested
that maximum visual stimulation from the least amount oI
movement might be obtained frém a larce number of small

apertures rather than one large window. In the Ne'eman and

Bopkinson (1970) study where subjects set the window width

£o the lowest limit of satisfaction, it seemed apparent
+hat at the ¢round floor level facing a busy street, a
greater width of window was reguired to givé minimum satis-
faction thaﬁ was selected by subjects on the second floor
where more distant okjects composed the view (p. 22, Table 2) .
This seems to suggest that a "good" view should be meaning-
ful since one has to have«é’wider view of close figures on
the ground to provide a meaningful_context. In highrrise

buildings the ground information is.-lost above the first few

storevs unless the windows extend to the floor level.
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Sizes of windows. Ne'eman and Hopkinson'.(1970)

used a scale modellof a room (1 in. equalgll ft.) with
sliding panels, to have subjects set the minimum satisfac-
téry window width, below which they would feel like com--
vlaining even 1if there were good artificial iighting "if

you were,moving into the room as vour office or workroom"

(p. 27). The room was furnished with model chairs and
;ables and had scale sized recessed fluorescent lighting
fixtures in the ceiling. Two d%ﬁferent windeow heicghts were
tested--5 £:. and 7 ft.--but thé\S ft. high sill was ceonstant.
Varibus views were obtained by zlacing the model against a
window in different buildings ané on different floors i -
(storevs). Comparing windows of egual heig¢ht (7 £t.), the
mean width selected vielded a window covering mere than 30%
of the exterior wall area on the ground floeor ané almost

25% ¢on the second floor. As a percentage of the floor area
0of the room, this would constitute approximately 175 at the
ground flcoor level and 13% at the second filocr. The sub-
jects in this experiment were of both sexes and included
mermbers of thé public at large as well as architectural .
students and teachers, lightihg experts and research staff
and visitgrs to the Building Research Station. Since the
word "view" 1s mentioned twice in the instructicns tc the -
subject, one might conjecture that the choice of window

size was based mainly on that criterion rather than considera-

tions:..of illumination, physical comfort, sunlight or any other.

-



Collins (1975) posed the guestion of what shape
and size of window would give adeguate view satisfaction
and vet be small enough to afford negligible consumption
of energv (p. 46). According to Canter and Wools (1970),
a room with a floor-td-ceiling window was seen as more

2

friendly than one with a high clerestoryv™ window of the
same width but about cone-fifth of the depth. These Jjudg-
ments were made from line drawings of rooms, in which one
had to assume that some view would be-seen out tHe large
window although it was not indicated. Using scale models
of rooms, Keighley (1973a) observed that:

view requirements appear to be best’ gatisfied by

horizontal apertures the dimensions of which are

determined primarily by the elevation of the sky-

line. . . . sill heights from 0.7 +to 1.1m [2.31

to 3.63 ft.] and window head heights from 1.8

to 2.4m [5.94 to 7.92 ft.] are indicated as

optimum values according tc the kind of outside

view (p. 319). . :
Keighley (1973b) also remarked that his subjects were not
satisfied with a large numker of apertures or with very
narrow apértures and that they foﬁnd increased mullion
width most dissatisfying where there was a distant view
(pp. 325, 326).

Ne'eman and Hopkinson found that acceptable window

‘size judged by subjects related to a number of factors

- including the size of the room, number of apertures, outside

2A high window or opening above eye level as in the
nave of a church above the aisle roofs.



view, the viewing angle, and such inconsistent variables
as the weather, level of external illumination, and the
subject's distance from the window.

Psvchological responses. to windows or their absence.

Although schools have been studied more than other types

of windowless buildings, results for both teachers and
pupils have been inconclusive (Collins, 1975). There have
not been enoucgh studies of windowless factories to support

an argument for or against windows but, from the few pub-
lishéd papers that we have, Collins reached the conclusion
"that emplovees dc no% particularly like them" (2. 23).
Manning (1967) has vpointed ocut that bulldings withou?
windows often are endowed with much higher standards of
amenity to coméensate for this particular lack-and, aé a
result, comparable studies of builldings with and without
windows are difficult to findéd. However, an interesti 1\t\
observation made by Ruvs (1970) was that, wheée subjects
. described the physical envircnment of their offices as
satisfactory, ané the lighting adeguate in a windowless
building, "about 90 pefcent expressed dissatisfaction wit
the lack of windows” (cited in Collins, ». 24).

Wilson (1972) made a study involving post-operative
delirium which "can develop in almost any patient placed in

an intensive care unit follewing serious illness or surgery"

(Collins, p. -29). A comparison was made of two intensive
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care units in two general hosp;tals serving the same*
community and having the same phgsicians on their medical
staff. Wi;son selected 50 major surgical patients in each
unit, similar in age and generél Physical condition both
before and after surgery.:. Other controls were treatment,
medication, and patient-to-nurse ratio. One unit had
windows, the other &id not. Wilson reports that over twice
as many patients in the windowless intensive care unit
éeveloped p;st—operative delirium as in the unit with
windows visible to the patients (40% versus 18%). He also
found that, of those wﬁo éid not develeop post-operative
delirium, the incidence of post-surgical depression was
greatér amongst the patients in the windowless unit.

It has been cbserved that the svmptoms of post-
opefative delirium are not unlike those of persons suffering
from sensory deprivation, including impairment of orienta-
tion, memory,’}ntelleCtual function, ané judcment, all of
which were included in Wilson's definition of the svndrome
of delirium. Wilson seemed to &ccept the possibilitv that
tc be able to see a window provides some orienting or
stabilizing factor assisting recovery in many patients
fecllowing surgery. He also considered the possibility that

.-'post-operative delirium could be related in some wav to

Ysensory deprivation. .
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Mercer (1971).- found that the presence of a window
affected a person's perception of his own size. His sub-
jects judged themselves to be larger in a room with a window
than in one without, and Mercer inferred that a window makes
a subject "'feel' bigger, as manifest in his increased
[estimated] body boundarv" (». 54). Tognoli (1973) reported
that subjects in a room with a window rated the room as more
pleasant than those in a windowless room. Canter and Wools
(1970) found the tvpe of window o be an important factor
in the judgment of room friendliness, in line drawings, but
this was not the onlily variable manipulated. :
Some authors have felt that dissatisfaction with
windowless offices may be related to cffice size. Manning
(1967) commented that, where alternative cierical emplovment
is available, small windowless offices accommedating up to
20 people in one room would prcbably not be tolerated,
while offices holding 200 or more might be acceptable be-
cause they are large enough to provide "internal vieégﬁ
{(p. 23). Collins (1975) reported that:
Ruvs [an architect] decided that the desire for
windows is so strong for subjects in small,

©  windowless offices that he could not make any
architectural recommendations to increase satis-
faction with them (p. 24). :

Collins further summarized that "the sm;ll, restricted

environments with little activityv or perscnal interaction

appear to be-the ones in which the absence is most notice-

able" (p. 35). She cited the intensive care unit as an



examplg of a relatively small area where the patient's move-
ments and activities are severely limiteé. She also noted
Hollister's remark about department stores and small shop§
"+that tolerance of windowless interiors may be greater.for
large spaces than for small” (Collins,“é. 3.

To summarize, the l;t§rgpgré reveals an undocumented
assumption that windows are;im;ortant to satisfactipn and
comfort, andé that davlight is better for the eyesight than
‘artificial light. The positive functions of windows have
been seen as: the provisicn of daylight and a view, a visual
rest center, sunlight, ventilation, privécy, contact with the
outside world, ané the addition of a dfnamic, changing
character to a room. There are al;o disadvantages such as
overheating, glare, distraction and noise, and inflexibility
in room arrangement. Generally, preferred window sizes are
as vet undetermined and the relevant variables which contri-
bute to a preference are many andé varied.

Satisfaction with windowless buildings has been
inadeguately tested and, so far, disadvantages have appeared
to be mainlv psvchological. In intensive care units, Wilson
”(1972) found .a significantly lower incidence of post-cperative
delirium amongst patients in units with windows than in those

without. Some authors have felt that dissatisfaction with

windowless offices may be related to room size.



Studies of Room Size

-~ Actual studies of the effects of room size alone on

Qbehavior are scarce. Canter (1968) studied reactions to
office size, recording on—the*job-performanée. His measure
of room size was the number of persons who normally occupy
the same roem. Results showed that clerical performance
decreased as rooﬁ7§;i£ increased. After\é supplementary
test using various distractions, Canter concluded that these
results were not due to distractions in the office setting,
but "perhaps it is due to attitudes towards large cffices
and the nature of the social greoupings within them" (». 887).
Lipman (1968) made some observations abou; hostility ané room
size in old pecple's homes:

The field logs show that hostility in the larcger

rooms occurred between the status ¢roups——that is,

between individuals as group mémbers--but conflict

in the smaller rooms took place between individuals

as such (p. 27).

Both of these cases directlv involved interactions

between pecple, and only indirectly relateé to the physical
size of the room. Samuelson and Lindauer (1976) commented

on impressions of room size where subjects were tested alone

in a2 neat Or a messy room. “The neat rcom was described as
larger and emptier than the messy room. 2Althouch both types
of rcoms contained the same objects, and in fact were the

2

same room" (p. 298).
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In summary, two studies relating to room size measured
behavior in a social setting and may involve connotations of
density, that is, £he‘number of persons per square foot.
Samuelson and Lindauer (1976} found that the apparent size of

a room was influenced by its neatness or messiness.

Personality Variables

Samuelson andkLindauer (1976} usec the Experience-
Seeking Subscale ¢f the Sensation Seeking Scale (Zuckerman,
1971) to classify subjects in a test evaluating a neat and
a messy room. They found that low scorers onlthe Experience-
Seekinc Subscale gave the neat room a more positive evaluation
and the messy room a more negative evaluation, than the high

scoring subjects (p <.05), thoucgh this interaction was not

founé on the basis of the general sensation-seeking scores

~

3

(p. 297).

-

-

Craik (1¢70a) pointed cut the need to investigate
éharacteristic wavs in which people differ in their response
to certain classes cf environmental settings. He cited the
tentative scales of George McKechnie's Envircnmental Response
Inventory as assessing “"such dispositions as pastoralism,
urbanism, stimulus-seeking, environmental adaptation, environ-
mental well-being, abstract conservationism, environmental
security, ané modernism" (p. 91, 92).

2s part of an experiment using soldiers in army

harracks, Brauver (1974) correlated use of facilities on the



station with 20 personality trait scores éyom the Personal-
. A '

ity Research Form by Jackson (1967). Significant correla-~

tions at p <.01 were evaluated by Wiggins (1973) and vielded

suggestions: for design implications which are listed in a

table (Brauer, 1974). Some examples are:
Trait Defining Adjectives Design Implications
Coanitive Precise, meticulous, Generally satisfied
structure perfectionist, rigid with appearance and
physical aspects of
. the environment.
Spaces and spatial
arrangements must

- be ¢learly defimed.
Order Neat, crganized, Places importance on
disciplined, c¢lean cleanliness, noise,

ocdor, colorfulness,
and pleasant appearance
{e. 108).
Canter and Woels (1970} measured the "satisfaction”
of a ¢group of schoolteachers with +heir classrooms, and
found that agreement among respondents ihcreased with the
decree to which their enviromment was important to them.
"In other words the variations in satisfaction responses of
the group decreases as the 'sensitivity' of the individual
increases” (p. 197). The authors succested that more sensi-
tive individuals should be selected for tesis evaluating
the built enyironment. Canter (1970¢) correlated first-

yearlarchitectural students' ratings of their own study-

bedrooms with ratings of their "idezl" and he found that



as . . . ability to discriminate increases, so the vari-
ance be#&een the students décreases" (p. 1B).

In 1970, Wools tested a group of Scottish house-

.

wives judging line drawings of rooms showing different
furniture, seating arrangements, winddw tvpes, and flat
or sloped ceiling,.using the bipo&a; Friendliness scale.
He administered the Eysenck Personality Inventory to each’
subject as well, predicting different responses for éxtra—
verts ané introverts on the room evaluaticn, but found-no
significant differences. Canter and his associates obtained
no sign;ficant correlation between judgments c¢f room
friendliness in line drawings and neuroticism ané extra-

.

version (Eigginbotitom, 1974, p. 6). In Canter's (1%68)

. »

study of office size, he found no relation between degree
of extraversicn and room size or performance, where room

size was defined by the number of people working in it.
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In summary, the relationship between personality
characteristics and assessment of the environment has bheen

examined and Brauer (%974) tentatively constructed a table

matching personality traits with some preferred environmental

characteristics. Craik (1970a) felt it important %o investi-

gate tyvpical ways in which people 'differ in their response

to the environment.'“He pointeé out that personality traits
of planners are operative in the development of the built
environment ané, as a'group, may differ from those of other
social and §rofessional'groups. Canter ané Wcols (1970)

.

found that the more "sensitive" the subjects, the creater the

uniformitv between their evaluations of the built environment.

Mood Studies

Mood as a Concept

Moocd has been described by Wessman and Ricks (1966)

as "extraordinarily complex" and amongst its shifting and
transient features one £finds

states of emctional or affective arousal of varving,

but not permanent, duration.. . . emctions in a

state of subexcitation or decay’. . . predispositions

to respondéd in certain emotional ways and experience
certain feelings . . . rather transient and indefinite
and generally matters of no particular importance (p. 9).

.
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McNair and Lorr (1964) saw mood as having the
status of an intervening variable or an organismic state
which might be defined in terms of its antecedent inducing
operations and its corfelaﬁed behavioral consequences. They
listéd as some of the antecedent ‘conditions, "withholding
reinforcemeﬁt,-environmental deprivation, emotional stimu-
lation and intraorganic events such as illness" (p. 620).
Jacobson (1957) held that mocods "must be regarded
as 2 priﬁitive economic modality of the ego" and emphasized
the great significance of their function in allowing a
rgpgtitive afféctive discharge on a variety of objects in
small guantities, which "tends to protect the ego from the
dapgefé-of too explosive, overwhelming discharce" (. 81).
She felt that this avolded fixation of psychic energv and
ailowed continual reinvestment in new objects. e
- Nowlis and Nowlis (1956) also looked upon moﬁaras
an interesting variable which might have a direct, thbugh

- Amconscious, effect upon the "cccurrence of certain re-

hd -

sponses in certain situations,as 'in expressive behavior

and action" (p. 352). 1In searchinc for a general definition

df mood, Nowlis (1965) observed that “méod terms are often
used when the determinants ofﬂihe specified temporary state
of the perSon‘are obscure, remote, o} ;elatively inaccessible
to manipulatiﬁe control™ (p. 353).

In summing up the behavioristic, phencmenclogical,

and psychodynamic approaches to mocd, Wessman and Ricks

.



_ . 29

(L966) noted that they were in general agreement as to the
‘nature and the significance of moods:

They maintain that moods are basic psvchological
dispositions of subjective and objective impor-
tance. . . . They are not inconsequential. . . .
Moods are basic expressions of the individual's
. continuing total life’condition and also reflect
* and influence changes in his ongoing involvements
(pp. 21, 22). ' ' :

Mood and emotions. Mood has usually been seen as

somehow related to emotion, having the same general éffec*
tive tones and some of the bodily'symptoms of emotions.
Wessman and Ricks suggested that moods were "milder than
full-blown emotions, which are more intense and of shorter
dufation" (p. 9). Nowlis ncted that the latter mayv signifv
the onset of a moed, which is the subseéuent steady state
(Wessman & Ricks, p. 9). Jacobson (1957) posited that
emotional reactions 4id not represent moods, but theyv in-
cuced "a series of mood conditiens" (p. 75).

Areas of general agreement. = Mcoé involves a pre-

.

disposition tc r%spoﬁd to certain stimuli in certain ways
(Nowlis & Nowlis, 1956, p. 352; Wessman & Ricks, 1966,
.Pe. 9, 13). It carries some implicit projected attitude

towards the future (Wessman & Ricks, p. 15; Oxford English

Dictionary, 1971). It is influenced by knowledge of events,

stories, ideas, routine 'affairs, and interests of the day

(Dvsinger, 1937, p. 155; Nowlis & Green, 1957; Tesser,\

Rosen & Waranch, 1973), but is thought to stem from
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physiological conditions as well as from environmental causes
‘(Clyde, 1960; Dvsinger, 1937, p. 154; Nowlis, 1970; Nowlis §
Green, 1957, p. 4; Ngwlis & Nowlis, 1956). Mood is pervasive
and usuwally involves very broad repertoires of behavior and
experience (Jacobson, 1957, p. 75; Nowlis & Green, 1965,'p. i;
Weinshel, 1970, . 315; Wessman & Ricks, 1966'Ap'.22)' One is
aware of one's moods (Wessman & Ricks,qip. 9 o 13), although
one does not usually know thé?r source or their cbjectives
(Dvsinger, p. 154; Weinshel, p. 315}. Moods'monopolize avail-
able psvchic energy and, with the exception of certain complex

feeling states, when a person is in one mood, he 1is not in any

other (Jacobson, p. 75; Ryvle, 1950, pp. 87 tc 99, cited in

Y
- -

Wessman & Ricks, p. 13: Weinshel;-p. 316{. They can be guite
changeable and unpredictable, lasting sometimes for only a
moment, or for days (&aquSGﬁ,.pp. 75 to ?7; Nowlisf ig70,
p. 264). Moods are often difficult to describe (Weinshel,-pl

313). Some individuals experience greater mood fluctuations
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.than others (Dvsinger, pp. 153, 155; Nowlis & Cohen,'lgss,
pp-. 559 to 562);

In summary, Wessman and’ Ricks (1966} described mood
as a basic psychological disposition which was complex,
shifting, and transient. McNair and Lorr (1964) felt that
it was defined by antecedent conditions, and Jacobson (1957)
saw it ﬁs a primitive economic modality of the ego. Mood
has been found to be somehow related to emotion, although
milder ané cf longef duration. Jacobson felt that.emotidns
could induce a series of mood conditions. |

There has been general agreement on a.number of aspects
cf moodé.. For éxample,-it is thought tc be a predisposition
to respondé in certaln wavs and to carrv an implicit projected
attitude towards .the future. It stems from psycholeogical and
environmental conditions and is influenced by knecwledge of
events. It is pervasive, and monopclizes psychic energy.

One 1s aware of one's moeds. . Thev can be changeable and
unpredictable, .are difficult to describe, and can last for
days\or months. Some people have greatér mood f£luctuations

than ers. : -

Mood and perscnality. Nowlis (1965) has discussed
the concept of mood in terms of recurrent first- and second-

order dispositions, and the concept of temperament as a more
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or less permanent disposition. Temperament, he said, was

traditionally conéidered to be the bridge between mood

and personalitv.(p. 380). The actual relationship betwegn
these variﬁbles probably hangs on the relative duration of
a mood--but on ,jthis matter there is no basic agreement.

In some cases, moods of very long duration over davs have

been described as pathological (Nowlis, 1965, p. 385).

Besides, mood states may contain characteristics of both

long ané shoxt duration at the same time in a constant

state of flux (Nowlis, 1970, p. 266).
Rvle (1950) obserwved:
We say . . . that a person is depressed, happy,
uncommunicative or restless, and has been so for
minutes or days. Only when a mooé is chronic do

we use such mood words as descrlntlons of
character (p. 98).

Weinshel (1970) -felt that. mood shouléd be distin-
guished from enduring affective states such as chronic
anxiety, and also from certain character traits. He said:

1

Not infrequently, descriptions of character or

of specific character traits depend on or are--

at least--closely related to the mood of the

individual concerned (p. 313).
Wessman and Ricks (1966) were of the copinion that "mood
characteristics should prove to be highly revealing
feature$ of personality" (p. 22). .

These authors made studies of two college student

populations (Radcliffe & Harvard) over a 6-week rperiod

with daily mood measures. The results'of the Harvard study



were later correlated with a variety of personality assess-
ments and other clinical tests taken over a 3-year periocd
(Wessman & Ricks, 1966). They analyzed their results on
the basis of average hedonic level (elation-depression)
and also on variability or range of mood variation. Signi-
ficant findings showed consistent patterns of happy and
unhappy men emerging from these correlations.
The happy men were optimistic and possessed of
self-esteem and confidence. They were successiul
and satisfied in interperscnal relations. They
showed ego-strength and a gratifying sense of
w-wt. jdentity. There was excellent organization and

‘ purpose in their lives, tocether with the necessary

mastery of themselves and interpersonal situations
o0 attain their goals (p. 247).

The unhappy men were, on the c¢ther hand, more
pessimistic, dissatisfied with their interperscnal rela-
tionships, with feelings of anxiety, guilt, and lack cf
confidence.

With recard to stability and‘variability in their
mood reports, the "steadv" men were more inclined to conceal
their feelings or to repress or deny them, while the "moody”
men would readilv admit their feelings. The former, in moods
of beoth elatioﬁ and depression, described themselves as
“indepen&ent, seriocus, guiet, and reserved, with pride in
their own staﬁdards and character" (p. 2495.' The self-
descriptioﬁs of thé moody men varied more with thelr mood

but were generally "open, outgoiné, and productive”" and .

seemed to place more value on "originality and inventiveness"
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(p. 249). Regardiné the'genera}izability of these findings,
however, the authors noted that the personality correlates
of variability found to be significant in certain cultures
could not necessarily be assumed to be found in others.
They reminded the reader that the population under study
was superior in intelligence and academic performance.

In 1961, Borgatta found-significantIco;relations
between the Guilford-Iimmerman Temperament Survey (G3I)
scale of General Activity and the mood “lonely,; and also
-with the GI Cbiectivity scale. Thésé were negative correla-
ticons which held for male and female subjects and for the
total sample. When classified by sex, the rest of the signi-
ficant Pefsonaliﬁy-Mood or Mood Change correlations in

~
Borgatt's study applied to one sex only, with three exceptions
--Cattell's (16PF) Bohemian scale which produced a pésitive
correlation with the mood "defiant" for both males and
females, Ascendance (GZ) a negative correlaticn with "tired,”
and Ehdurance (Edwards Personal Preference Schedule), positive
for males, negative £for females, with "tired."
: -

In a study of mood ratings of office workers at
the beginniﬁg and enéd of a Friday and Monday, combined
with measures on the Evsenck Perscnality Inventorvy (EPI),
Christie and Venables (1973)'demonstr£tgd a relationship

between Neuroticism, Introversion, and lower Efficiency.

They found that their highest Euphoria scores correlated

y
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positively with low Neuroticism and high Extraversion,

as well as with one particular time_vafiable, Friday even-
ings. (Efficiency was the label given to the summed total
of Activation, Deactivation, and Concentration scores.)

Nowlis and Green (1965) short qum'Mood Adjective Check

List (MACL) was used. _ : .
Nowlis and his associates found significant rela-
ticnships between "sadness" scores on the MACL and Guilford-

Martin Depression, as well as between "surgency" and

-

‘Rhathmia, "pleasantness" vs. Rhathmia, and "anxietv® vs.

Nerveousness (Green, 1965). The results of these many

-

correlations are more comélex than can be discussed here,
-+ ‘but Ehey bring out several valuable implications about
. mood testing in general. The relative tanks of the factor

scores remained guite stable ovér davs. Possibilities of

-

stereotvped responses were observed after a week of'testing,

but an alternate ekplanation suggests that. perhaps the re-

sponse behavior became more accurate with practice. The
greatest consistency of report occurred on negative factors,

or "negative, undesirable states" (p--21),. but the explana-
: 7

tfonffpr this was Aot apparent at the time. .There is,
. N . ’ - -
- - .ﬂ‘_-
indeed,. no.consistent history of large—scale testing of

-
mood against personality, and much work remains to be done .

in this area. . o .



v _\> | 35

Literature on the relationship between mood
change and personality is too scarce to .show any overall
pattern. Borgatta's (1961) findingé may support a common
sense approach in,hypothesizing the directions that these
might take. For example, he found tha£ a decrease in Ehe
"tired" mood is assbciated, for males, with Autonomy on the
Edwards Personal Preference Schedule (E) and with Achieve-
ment (E), and, for females, with measures qf Ascendan;e
{Gz) and Dominance (lSPP). A decrease in the‘"thoughtful"
mood with a significant relationship to General Intelligencé
(L6PF) led the author to suggest that those "who apply them-
_selves to, the task, rather than those who £fall intc a
pensi&e mood, mav be those generally able to give the best
performance to the intelligence typg problems" (p. 132).
High male scorers on Reflective (Thurstone Temperament
. Schgduie) and Thoughtfulness (GZ) showed an increase in the
"thoughtful" mcod. An increase in "defiant" mood showeé a
significant correlation with General Iﬁtélligeqce (LGPF)
both for males and the éombined éample (p. 133). Decrease
in "startled" mood was associated with High scores on Tense
(16PF) for males, and an increase in "sﬁartled," with Selff

sufficiency (16PF) for females (p. 134).

Mood and the environment. In speaking of the
cues for veérbal responses on self-report mood scales, Nowlis

and Green (1957) mentioned, first, those cues which arise

-

LA
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from the conscious experience of mood and, as secondary
sources "other internal cues and the external environ-

= .
mental context in which the verbal respodnses are elicited"

{p. 2): Also listed as one of the determinants of the mood
itself is "persistent environmental stimulation or éepriva-
tion" (Nowlis & Nowlis, 1956, . 353 .

Response has been measured\?o "embellished" and
"beautiful" or "ugly" rooms, and rooms deprived of windows
and a view. Many of the data consist of subjective evalu-
ations of a.room, but one experiment measured attitudes
and retention (Tognoli, 1973), and two studies used behavior
on a test of judgment (Maslow & Mintz, 1956; Mintz, l§56).
School studies cver the vears have looked at ¢rades, atten-
tion, and absenteeism, as well as subjective measures.

Kasmar,(Gr?ffin, and Mauritzen (1968) investigated
the effect of twé contrasting environments--a "beautiful"

)

anéd an "ugly" room--measuring self-rated mood of psvchiatric

outpatients, their perception of the room, ané their percep-
tion of the psychiatrist.\"soth rooms were windowiess offices.
The experimental‘room variable consisted of the decor only--
such items as a carpet, wall picture, p}aﬁt, lighting, and
general neatness in the heautiful room, all of which Qere

- - -

lacking in the other. The Psychiatric Outpatient Mood Scale

»

(developed by McNair & Lorr, 1964) was used to measure

patients mood while in the room. "No significant differences
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in rated mood were found for the main variables of the room,

psychiatrist, § age, or § sex" (Kasmar et al., 1968, p. 225).
The two rooms were of identical size and the main furnishings
were the same. \ )

The weather might also be considered an important
environmental variable where mood and mood change are being
examined. Goldstein (1972) found a p%sitive evaluation of
moed on a self-rating basis, significantly related to low
humiditg, high barcomeétric pressure, and the day being cocler
than normal.

Time of dayv has been shown to affect mood,'either
éirectly through the position ¢f sun and shadows, the degree
of light and shade, feelings of enercy or faticue, or indir-
ectly throush general crientation and expectancies towards
¢aily routine or one's social milieu. Cason (1931) repcrted
that the average level of feeling is lowest during the first

anc¢ last half hours of the day, and that the lowest averacge

level ¢f feeling of the week is to be found on Mondav (r. _147).

In summary, Nowlis 61965} felt. that temperament was
the‘bridge between mood and perscnality. There is general
agreement that the duration of z mooé can vary considerably and,
if very long, can be considered pathological. & study by
Wessman and Ricks (1966) found men with "steédy“ personality
characteristics inclined to conceal their feelings, while
"mocdy" men would readily admit them. Self-descriptions of
moody men varied more with their mocod. This study was re-

stricted to a rather specific population grouping.
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Borgatta (1961) found a number of significant
correlations between characteristics an@ specific subscales
of various personality inventories by sex. Christie and
Venables (1973) showed a relationship in office workers
between euphoria, neuroticism and exkraversion and the time
factor of Friday evenings. .

Nowlis' group (Green, 1965) alsc found several -
complex correlations between mood and personality variables.

Litefature on the relationship between modd change
ancé personality i1s too scarce to show any overall rattern.

'NO studies have vet measured the effects of specific
environments on mood without a subjective desqription of the ‘/V
environment as a part of the experiment. One study which ~—"

reportecd the subjects' perception of the test room amdngst

ther variables, founé no significant differences in mood re-

, B ]

sponse related to the room or other variables. The rooms
¢iffered in decor only. Self-rated mopd.has been found,in one
case, tc be significantly related to temperature, humidity,
and barometric pressure. Cason (1931) reported time cof day

tc be effective in self-repcrt.studies of level of feeling.

The Measurement of Mood

-

& cross-secticn threough the mood literature of the
past 30 vears reveals a diversity of adjective check lists

of varying length and composition which have been used in

drug research and other fields; for example, the'Feeling
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and Attitude scales (Hildreth, 1946), the Mood Adjective
Check List (MACL: Nowlis §& Nowlis, 1956), the Clyde Mood
Scale (Clyde, 1958), the'Activation-Deactivation Adjective
Check List (Thayver, 19%7), and others. Since the 19503;
factor analysés of the results of many of these Eesté’
have produced almost as many sets of mood factors as there:
are rating scales. That is, né two rating scales contain
all of -the same adjectives in any one factor. _
In relatively large-séale studies, Nowlis' ¢group
at Rochester University (1965) cave close scrutiny o phe
stability of their facter structure. 1In a test of more
than 400 colleée men, both hefore and after a mood-

sicnificant experience, thev used the MACL +o measure
initial mood and mood change. The experiment wés repeated
-on éuccessive Monday evenings over a totzal 6-week pefiod.
The mood changiné exéerience was contrastively different
for each test. Eight mcod dimensions were extracted from
factbr‘analysis of all the pfetest results. Later, four
of the posttest results were factor analyzed anc 10 mood
factors were constructed from a careful cecrmparison oﬁ the
factor matrices arising out of these five analyses. Differ-
ence scores were compared for individual variables in each
cf the 10 factors from six different experimental sessions.

Green (1965) commented: "It is immediately apparent that

there is a great deal of consistency of verformance from
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one situation to another" (p. 7). Two replications of
this experiment were carried out at about the same time
at Rochester, using new samples of the eight most clearly
defined factors, and 40 selected adjectives most consis-
tently loaded on theSe factors. One test sampled 163
nawvy men‘and the other 165 ﬁemale students just after a
final examination. In 1961, Borgatta tested 180 male
college students before and after 2-1/2 hours of responding
to a battervy of guesticnnaires. Ee also used a 40- .
adjective list, choosing the five top variables in each
of the eicht best factors extracted by the Nowlis group.
Faq;cr anélyses 0f the results of these four MACL adminis-
trations were compared with Nowlis' results ané strong
support was indicated'for at least six of the evolving
factor' structures (Nowlls & Green, 1865, pp. 76 to 8§3).

Green (19€5) cited other occasicns where the MACL
wWas used'by different investigators in the 1950s and-1960s,
andéd he asserted:

Maﬁy more such illusérations cf successful and
meanincful uses of the factors could be pre-
_sented. Enough such instances have occurred
to warrant the conclusion that scome degree of
construct validity has been achieved (p. ¢).

The long form of the MACL contains 140 variables,
which include 10 repetitions in the latter half of the

list. From Nowlis' original test results in the six weekly

sessions, reliability estimates were computed on 6 of the

-
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12 sets of repeated aéjectives--l'from pretreatment and 5
from posftreatmeht data. FEach estimate was computed twice,
once using the contingency ‘coefficient (C) » where the !
values ranged from .37 to .80, and once using Pearson's r
which ranged from .53 to .89. These were con§idered.high

cnough to ensure ccood test-retest reliablility, and "the

reliability of any particular adjective sgale is surpris-

H

ingly constant from one estimate to another" (Nowlis s
Green, 1965, ». 21).

In addition, under the various contrasting mooé-
inducing conditions, "adjectives with hicgh loadings on anv
one facteor usually preduce éifference scores with the same
sign" (Nowlis & Green, 1957, p. 7) and the direction of
expréssed meod change has been, on the whole, compatible
with expectations.

The use oI a sincle-adjective list has been found
tO pProcuce,moncpclar factors, and not bipclar as originallv
expected. This £findinc¢ has been replicated z number of
times, e.c., Clyde, 1960; McNair ané Lorr, 1964, ang
cthers. Meddis (1972) atitributed +this to the provision
cf unecual affirmative-negative opportunities to respond:
Meddisrconstructed a2 scale wit E&ua; posi;ive—negative
response Dossibilities and obtained .bipolarity on two

factors. He observed that larger samples would be reguired

to investigate this tendency more thoroughly '‘and noted an
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important semantic'difficulty: "It is possible that some
factors such as aggressiveness could be either monopolar

! . " . .
‘ (aggressive V. not aggressive) or bipolar (aggressive V.

friendly)" (p. 184). - ’

Zuckerman (1960) demonstrated the versatility of

the self-report adjective check list in reportiﬂg mood by

4

varying the instructions to the subject--to mark "how vou
generally feel" or "how vou feel today.” A high measure

¢n internal and test-retest reliability was found in the

-

‘\
"General" form of the test, while the "Today" form showed
‘ |
high internal reliability on a single test but low reli-

abllity on .a retest.s This tends to support the validity
of the adjective check list as a measure of short-term

mood and mood change.

.

In a2 test of 51 fraternity men recording daily

meod over a period of 25 to €0 davs, the Nowlis group

reported a tendéncy for hicher correlations between ranks
cf gfoup facter means to.occpr after a week of testing.
They que§tioned whe%he; this could indicaﬁe a‘tendenpy to
give stereotvped responses with repeated use of the MACL,
or possibly a tendency towards more accurzate responses
(G;een, 1965) . Thefe is no way of resolving this qﬁestion

vet, but it should be of concern *o anyone giving repeated

administrations of the check list. .
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Another ekperimenﬁ was performed to investigate the
-social desirability aspects of the:chebk list. A 39- -
adjective MACL was used, covering 10 factors. In one
session, 51 college men and 87 cgllege women completed the
test four times under different instructions each time. The
instructiogs were, for the first, "right now I feel," for the
second, "I typically feel," the third, to_make the best
lmpression possible and, the fourth, to,gn imagineé sitgatiOn'
‘in which they would normally be expected:to be guite depressed. .
This was followed by an evaluation cof the;soéial'desirability
of each variable on a 7-point rating scale. In general, males
and females tended to report different levels of anxiety--
the feﬁales usuallyhhigher. However, both sexes rated its

’

social desirability similarly. TFemales tended to rate social
affectioéqiigher iﬁ terms of social desirability. Agreement
between the marking of individual adjectives and social
Gesirability ratings was not strong exceét when the subject

was instructed to make the best possible impression (Green,

1963, pp. 21, 22).

Statement of the Problem

The literature shows that the investigation of
the interface between human beings and their environment

has been approached from many different points of view,

ranging from descriptions of the natural landscape
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to the evaluation of cone room in a building. The general

aim of these approaches has developed over the past 10 vears
from the férmulation of new methods of measurement to the
search for a basis on which to build theory. In studies of

a single room, attention has been directed to specific
aspects of fhe built environment--among them, window patterns
and room size, two of tﬁe variables examined in the present

study. .

Most of the studies of fenestration or of room size

-

-have been subjective.in nature. However, those that were

: R
not, such as school studies comparing students' rRerformance,

and Wilson's‘(lajz) study gf post-operative delifgﬁm,‘were
verformed in %ullylfurnished rooms of varving size and
layout. They, of necessity, contained a large number of
uncontrollable variables in terms of their structural
dimensions as well as materials, colors, textures, orienta-
tion, and their interior atmospheric conditions.

Because of the practical and finaﬁcial difficulties
of manipulating rooms, a number of different simulation
techniques have been used in testing, such as models, photo-
graphs, drawings, and holography (Canter et al., 1973).
Inevitably, the-simulation removed the subject one step at
least from spontaneous reaction to a real room (Lau, 1970) .

More objective studies are needed, and the choice of possible

factors of influence needs to be greatly narrowed to focus

-
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upon basic elements or interactions upon which a theory
might be based. Even to test and thus eliminate some basic
room elements is iméortént. ]

Some of the research on windows has consisted of
measurements alone, of sunshine pénetration, for example,
while Ji_iig;gr S 1968 stidy of office size, the number of
people working rather than a sqguare or cubic measure was
used as ﬁhe criterion of room size. Reactions were, in
part, a social measure. In all of the studies cited here,

. & second person has been present with the subjec@ during

-. tésting. This social relationshib has been carefullvy con-
trolled (e.g., Maslow & Mlntz, 1956; Wools & Canter, 1970)
by using alfferent experimenters, but lneVLtablv the results
included the effects of the test room on the relationship
rather than on the subject's behavior alone. Somewhere,

'.the subject had to be tested alone with the environment,
even if only to lay the ghost of architectural determinism.

In the matter of what behaﬁior was to, be measured,
the literature supports the assumption that méoa is a reii—
able indicator of a person'é predisposition to respond in
certain ways. Mood has been shown to be altered by environ-
mental situations external to the subject (Cason, 1931;
Christie & Venables, 1973; Goldstein, 1972: Nowlis & Green,
11957; Wessman & Ricks, 1966) and thus was considered o be a

valid measure for repo;%ing the effects of the_sbvironment

’

in the presernt study. &
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It was.mentioned above that little is known about
the relationship between mooé and personality. Many more
inﬁestigat;ons would be required to increase our knowledge
in this area. This study used two personality inventories
prev&ously untgsted\in_thig field (GPP & GPI) and examined
the relationship in a new setting.

The manner in which the present study endeavored
to ?%ll certain of the gaps in the literaturé of architec¥r
tural %éychology and of. mood, might be summarized as

follows: .
1. Probing the.effects, if any, of windows and room
size on subjects' behavior.

2. Use of an objective measure--mood change.

3. Use of a real room (instead of simulation
technigues).

4. Minimal use_of furnishings, restricted to one
chair for the subject, a small, plain table to
work on, and a similar chair against the wall
for later use of the experimenter in debriefing.

5. Establishment of a meaningful relationship
between levels of the independent variables, the
length of the larger room being twice that of

- the smaller, and the windows consisting of 100%,
50%, or 0% of the exterior wall bavs of each
room. .

.."-Pa

6. Consistency among different room conditions in -
all variables other than size and windows, for
example, condition of the carpet, view from the
window, achieved by constructing the test rooms
out of one original room.

7. Elimination of soclal interaction. The subject
went to the room aloné and saw no one until the
experiment was over.

N



46

In order to study the effects of the room for a
longer time without irrelevant distractions, the Qubject was
glven a task to perform, after completlng the MACL, which
consisted of evaluating black-and-white photographs of the
six rooﬁ conditions for their appearance of "friendliness."
Tﬂis subjective evaluation of the subject's own test room J

<
could later be compared with his/her mood change in it, (
thus contributing to a comparison of subjectlvexgsfiggf/
objective methods, and simulation versus the real. room.

In this studyv, the effects of different sizes of
room upon mood change were examined, first, shortly after

“&ntering the test room and, later, after working cn the
evaluation test. It was expected that, regardless:of window
patterﬂ, the smaller room would induce more change in mood §
than the larcer room. ©

The study also looked at the effects of different
windowi patterns upon mood change, initiélly, and after
evaluation of the photographs. Considering the subjective
expressions of preference for windows in the literature,

it was expected that in the 100% window condition the sub-
ject would feel more at ease than in the windowless condi-
tion, and would experience less drastic mood change'as/aﬁ

Fatinn ol

result. . é}dl

In view of the comments by Manning, Collins, and

‘Hollister reported above on pp.23, 24 }egarding small
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w1ndowless areas as opposed to- large ocnes, one woulé expect,
on the average, a greater ‘change ‘in mood to'be associated
with the smaller wxndowless room than with the larger.
Since no such effect has been fOUnd in rooms with w1ndows,:
another purpese of thlS studv was to look for an inter-
action between :oom;SLZe and WlndOfS‘ln relatlon to mood
change.

. In both Initial and.éelayed conditions of mood., . "
change, as well astin'tﬁe towal (the sum of these two), a
relatlonshln was ant1c19ated with certaln of the personalltv
tralts, although the relatlonshlp micht diffex in each mood
change condition. This was also examined. .

A comparison was made -between the Friendliness .
evalnation of.theréifferent rooms in the_photographs: It

was expected that the photograph of the small room with no

windows would be rated as the least frieadly, and the

" large room with all windows as the most.

As a measure of behavior change, the average
Friendliness rating over all photographs by subjects inh the
+ ) >

small windowless room was expected to be_lower than that

given by subjects in the large room with 100% windows.



CHAPTER II

METHOD

The- Setting

The study was conducted‘at York University, Downsview,
Ontario, during the summer of 1976. A large conferenée room
was made available on the 9th floor of the Ross Building
(Administration) for a periad of six wee?s from the middle
of July to the end of August;v
i The room measﬁred 29 ft. 8 in. (9.042m) in length
by 11 £ft. 4 in. (3.454 m) wide‘by 8 ft. 6 in. (2.591 m)
high. It faced west, with six windows along the west wall.
The walls were covefed with vinvl fabric of light grey.-or
off-white hue. The interior partitions consisted of vinyl-
covered panels, approximately 4 ft. (1.219 m) wide, set
into a small channel at floor and ceiling. There was a 4 in.
(.102 m) baseboard of black vinyl and a 1-1/2 in. (.039 m)
moulding at the ceiling. The joints between were concealed

by a 1 in. (.025 m) aluminum and black vinvl "feature strip.”

- .

The windows measured approximately 4 ft. (1.219 m)
in width by 5 ft. 9 in. (1.753 m) high, and were in pairs
which were divided by a 4 in. (.102 m) post, the pairs being
separated from each other by either an unfinished concrete

column, 1 £ft. 10 in. (.359 m) wide or a "false" column or
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divider of the same width. The posts and dividers were
covered in vinyl fabric like the walls.

The windbﬁé themselves were of double glass, with
miniature venetian blinds in the space betﬁgeﬂ the panes.
The blinds coutld not be raised but were bgrely noticeable -
when adjusted to an exactly horizontal positibp, which was
easily done-by turning a small knob on the frame. ”
The room was lighted fram above by recessed flucres-=
ceﬂt fixéures/govered with opague plastic panels se£ flush
e _
with the ceiling. Each fixtu;e held two‘4 fr. (%.219 m)
white tubes. Thé’fixtures were set in six 8 ft. (2.438 m);_
strips across the room, centered on the windows and surrou#ded
by pénels of acoustic tile. |
For the purpoées of the experiment, a vinyl-coverea
paftition was erected across the'width of this room,dividiﬁg
it into t?gﬂgﬁaIigr rooms—-one with two-wingows {Room A) énd
one with EB&{\(Rdém B). Room & was to the south of Room B
and was just half its .length. Room 2 measured 9 ft. 9-1/2 in.
(2.981 m) in length, and Room B, 19 ft. 7-1/2 in. (5.983 m).
Six solid screeﬁs wére built to cover the windows
when needed. These were constfucted on frames of 3/4 in. by
1-1/2 in. cedar (.019 m X .038 m), covered with Ten-Test and
with s;;E\yinyl fabric as the walls. After the first

sqfeen was built, there were found to béadifficulties in

installing and replacing it quickly because of its size and
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weight, so the rest of the screens were built in two pieces.
The joint between was covered with a specially constructed
T-shaped feature stfip matéhipg that of.the wall panels.
The strip also helped to ensure a snug fit. Every precau-
tion was taken.to prevent any light showing at the joints as
it was.important that the screens should look like solid
walls. The ﬁenetian blinés were closed before putting up
the screens but were kept in the horizontal position when
the screens ., were not in use. A matching feature strip was
addeé to the one-piece screen.

The original conference room hadé two doors opening
off the corridor so that in Room A the dcor opening was
_about 4 ft. (1.216 5) frq@ the north wail, while in Room B
the door was about 2 ft..k.GOS m}’ from the north wall. The
.tgble‘and chair wﬁich thelsubject was to use were positioned
;imilarly in each room, about 1 ft. (.304 m) from the north
wail, the chair behind the table and facing the diagonally
oppbsite cofner of the room. This meant that in Room B
the subject entered the room almost-directly behind the
table, while in Room A the subject entered to the-left of
it. The table was 32 in. by 24 in. and 24 in. high (.811 m
X .608 m X .608 m) with finished plvwood top and ﬁrown
metal'legs._ The chair was a black metal frame armchair with
black upholsterv on the seat apd back. The only other

furniture in the Eoom was a similar chair (for the experimenter-:'
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to use later) whic? was placed agéinst the north wall just
a little in front ;f the table, and a wastebasket to the
right of the table. The wastebasket was office-type of
hlack élastic. The floor was covered with wall-to-wall
carpeting of a pale lime green. Each room was egquipped
with a hvgrometer behind where the subject sat, and a
buzzer in the corner bhehind the door.

The view from the windows léoked over the central
guadrangle towarés tﬁe Sceott Library, Business Administra-
tion Bulilding, and the man-made lake bevond. For some miles
the view was relatively upobﬁgructed and in the foreground,
as'always during the su?mer months, people were walking
bethen_buildings, éalking, or sitting reading; A little
farther away, bevoné the Librarv, peopie would stroll by the
lake, eat their _ lunch sitting on the grass, walk their dogs,
or play wgth frisbees. If the subject followed the instruc-
tions precisely, the foreground would not be visible to him/
her during the experiment.

When a test room was prepared for testing, it was
in one of three cohdit;ons: (1) all windows uncovered (100%),
(2} half the windows uﬁcovered {(50%), or (3) no windows, i.e.,
21l windows covered with the vinvl screens ({0%). With the
two sizes of room, there were, in all six test room condi-

tions--R400, R450, R40, R200, R250, R20.



The subject sat at the north end of the room just
inside the door, facing southwest, thus having a full view
of the room. In the 50% window condition, the windows that
were screened to look like walls were always at the south
end of the room so that the view directly opposite the sub-
ject and the light falling on the table were not essentially
altered frem the 100% condition.. In the smaller room, the
southernmost window was screenedfknd, in the larger room,
the two southernmrost windows.

The electric lichts were left on all the time, in all
of the six conditions. The tests‘for the subject to o were
laicd on the table in open, self-sealing envelepes, and. the
-decor ¢of the room was ajar.

~ The subjects arrived onlthe 8th floor in the Personnel
Departrent where there was a general waiting room (Appendix 1).
The Reception Area for this project occupied a2 small alcove
cff«the corridor, zbout 6 f£t. by 11 ft. (1.824 m X 3.344 m)
which formed part of an anteroom to a lounge and to an office
(Appendix 2). This spaée was furnished with a round, white
table, 38 in. in diameter (.963 m), two chairs similar to
those in the test rooms, and a2 standing tri-lite for in-
direct illumination in qﬁditﬂg:lto the three small recessed
tungsten lighgs in the ceiling{i/yﬂé door to the lounge
was kept closed and the table wﬁs screened from the ofﬁice

door and the corridor by a s}éhding wooden shutter-tvpe

7~
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screen of natural pine, 5 ft. 6 in. in height- (1.672 m).
Wall-to-wall carpeting of deep criﬁson covered the floor.
This ﬁecgption Area was roughly éO ft. (6.080 m)
from the main recéption-desk of the department, with the
result that most of the time there was a medium level of
ambient noise from the telephones ringing and people arriy—
ing for interviews. It provided a natural excuse, after
the subject had done the first few tests, to offer a more
secluded room in which he/she could do the rest of the

tests on his/her own.

The Instruments

The Moocd Adjective Check List (MACL) Short Form

Vincent Nowlis' Mood Adjective Check List (MACL)
Short Form, as used in this study (Nowlis & Green, 19653,
p. 111) is a 24-adjective check list to describe feelings

or mood. Each of the adjectives can be marked on a 4-point

rating scale: wvv = definitely, g_= slightly, ? = cannot
decide, no = definitely not (having score vélues cf 4, 3,
2, and 13 (see Appendix 3).

The test is self-administering. 211 adjectives are
on one page and instructions are printed at the top. ,Thé
subject is asked to work rapidly and to mark the first

reaction, to describe feelings at the moment of reading

each word.
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The adjectives represent eight dimensions of modd--

+ Aggression, Anxiety, Concentration, Egbtism, Fatiéue,
Sagness, Social Affection, and Surgency--with three adjec-
tives characteristic of each.

In the present study, the MACL was adminiétered ‘
three times. The first time it was given to the subject
in the PFeception Area immediately following completion of
the personality inventories and before entering the test
room. This might be referred tc as Initial Mood. It was
an opportunity also for thg experimenter to check whether
the subject understood the instructions and fcllowed them.
The second and third MACLs were placed in self-sealing
envelopes in the test room, MACL II to be taken out and
answered when -a buzzer scunded (after 5 minutes in the
room) , and MACL III immediately £following the task of six
Architectural Evaluation tests of photograghs. These two
M2CLs measured "Mood upon Impact with the Test Room" and
"Mood after Deléy in the Test Room." &ll ;est forms were
identical, folicwing Nowlis' format; and the order of the
words was not varied. The subject was asked to replace
each test in its envelope and seal it, before opening the
envelope for the next test.

In the scoring, Initial Mood Change was caléulated
by subtracting the score for each adjective in MACL I from

its score in MACL II. Final Mood Change was calculated by
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subtracting MACL II scores from those of MACL III. Thus,

a minﬁ% score in Mood Change meant a decrease in the inten-
sitv of any particular feeling, and a positive score meant
an increase, while a zero score indicated no change.

Development of the scale. Nowlis and 6reen, in

1965, set themsglves the task of formulating an adjective
check list to ﬁeasure mood and mood change. Theyv hyvpothe-
sized four b%polar dimensions of mood, defining the poles
of each dimension in "terms of the kinds of behavior and
eiperience towaré which' the person in that meod would be
more strongly ér selectively disposed"” (Nowlis & Green,
1965, p. 3). They looked for adjectives describing several
dispositions connected with each mood to aveid, if possible,
“merely a cluster of close svnonyms" (p. 3). Words of
medium intensity were chosen rather than words expressing
high or low extremes of each mecod dimension.

One hundred.and thirty adjectives were finally
selected from many different soﬁrcéé,'including Cattell
(1950) , Murrav (1938}, ané the resources of Nowlis' own
research group. These were printed in five columns on one
sheet, with a scale of four rating levels above each word.
Ten of the adjectives were repeated in the last column, to
test reliability. In addition to adjectives belonging to

the four bipolar dimensions, four words were included

relating to need states oOr organic conditions (hungry, in
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pain, intoxicated, thirsty). A second form was printed with
the words in the first: four columns reversed in order. The
total test c0nt§ined 140 words to be checked. |
Subjects were undergraduate fraternity men at the
Univgrsity of Roc@este{. Approximately'450 men gathered in
an auditorium on -six successive Monday evenings. The purpgse
was to test the adjective check ligt by inducing a definitely
'éifferent complex mood state in each subject in each of the
six sessions. ' o : e
A pretreatment MACL was passed out as soon as all
subjects weré seated. Monitors collected the‘test sheeté
as soon as they were finished. Following this, an experi-
mental meood-inducing treatment lasted from 40 to 60 minutes,
after which the second MACL was distfibuted and filled.
Theﬁ the subjects left. The treatments consisted of the
following:

1. & documentary film, The Face of .Lincoln

2. an aggressive hoax

3. £ilm comedy, The Freshman

4. English-language f£ilm version ¢f The Nuremberg Trials
5. unedited@ color film of a major surdical operation

6. contest for cash prizes for immediate recall task
based on travelogue £ilm.

Results from the two administrations {pretest and
posttest) of the MACL in these sessions were factor analyzed.

Eleven factors were extracted and,rotated. In a detailed

\

r



interpretation of the factors, Nowlis and Green listed a
few negative adjectives in some of the factors, but they
were d;t found to be.bipolar. A suggested label was given
for each facto;, although they were described rather by
lettergl(A, B, C, etc.). Five iarge-scale analvses were
made, and factors were‘compiled which appeared to have some
consistency throughout the five analyses. These were
Aggression, Surgency, Concentration, Fétigue, Social Affec-
%ioh, and Sadness. Three other factors were consistently
found,'though the investigators were not entirely satisfied
with their\defining variables. These they called Anxie_zty,
Skepticism, and Egotism.

In 1965, Nowlis and Green cons?ructed a short form
of the MACL from threg-of the words hgxing highest loadings
on each of the best eight factors, which has since been
used extensively in mecod testing. This is the form used
in the present study. '

Reliability and validity. #¥liability estimates

» L. o e )
were calculated on the 10 repeated adjectives. Statistical

association between the two presentations c¢f these 10 adjec-—
tives was shown by two statistics, the contingency coeffi-

cient (C) and Pearson's r. Thus, the Eype of reliability

2

reported was a "test-retest" with negligible time interval

between the first and second administrations. Values of -

~ -

C ranced from .57 to .80, and r values from .45 to .89.

-

A
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"The reliability of any particular adjective scale is sur-
prisinglg constant from one estimate to another" {Nowlis
& Green, 1965, p. 21).

Four replications, using shortened versions of the
MACL and testing only eight or nine of the factors, gave
stroné support to the results of the Nowlis and Green study. -
Two of lhese were carried out at Rochester Universityv and
two were by Borgatta (1961) at New York Universitv. The re-'.

sulting factors are described in Nowlis and Green (1965,

pPP. 64 to 75). To a certain extent, factorial validity might

be assumed-for the Short Form of the MACL on the Yasis of its
selection of adjectives with the highest loadings on the best
factors and from these later.tests.

The Gordon Personal Profile (GPD) and
Inventorv (GPI)

The Gordon Personal Profile and Inventory were chosen

as_the instruments for 'mood measurement for seyeral reasons:

(1) because of their generality of application, (2) they have s

" a known relationship with a'major (lGPF) personality test
‘(Gillf?'& Lee, 1979) r angy (3) have all acceptable dharacterls—
§$FS lncludlng a w1de(%ange of oersonallty tralts. ~.éf

These/two tests can be completed in successaon, the .

.

U' - "

'Inﬁ?ﬁtory folfbw1ng 1mmed1ately after completlon of the Profile.

L]
-

If. the subject is lnfbrmed at the beglnnlng that the lnstruc—

pns are 1dentlcal for both tests, then there‘ls no‘need for

-

I
a break bétween the ‘two. Both ar self-administered, with

the.experlmenter only going thxohgﬁ:the,wtitten instructions -

~! . -



of the Profile with the'sﬁbﬁect‘and making certain tRhat thef
are undersﬁood.

Each test prqyldes measures of four aspects of person-
alltv which -are 51gn1f1cant in the evervdav ad]ustment of
normal lnleldualS to socilal, educatlonal and industrial
situations. In the Gordon Personal Profile (GEP}, these tralts
are Ascendency (A7), Responsibility (R) , Emotional Stability
(E} , and Socisbility (S). In the.Gordon Personal Invenfory
(GPTI) they‘are Cautiousness (Ch,'Originel Thinking (Q), Per-

. sonal Relations (P), and Vigor (V). Both tests may be used
with high schoqlf college, industrial, or general adult groups..

The tests consist of a number of sets ef feur de-—
scriptive phrases, known as "tetrads";—one phrase_represent-
ing each personalltv trait, in every tetrad. The GPP contains
18 such sets, ana the GPI, 20. Of the four phrases in a
tetrad, two "are considered bv tvpical individuals to be
equally complimentary" (Gordon, 1956, 1963, p. 3) and two
the opposite. In each tetrad, the subject is askea to mark
one item as being most like him/hefself anéd one item least

ilike him/herself. A favorable response thus cennot be given
te all items in a2 set and, even if none of the four is like
the individual, an answer of relatively most or ‘relatively
least like,” of the four, must be marked. Each of the tests
takes an average of 7 to 15 minutes to cemplete, thus the
administration of the two togethei’cah occgpy up to half an

‘hour. The teﬁts;were giﬁen_this way in the present study.
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Development of the GPP. From other factorial

studies of personalityy_six factors were hypothesized and

@300 items written describing behaviors related to these

factors. The 300 items were divided into ‘two equivalent
forms of 150 items each, and administered to one or other
of two groups of students in a midwestern college. The

individual items were then subjected to factor analvsis

‘independently for each form of the test. Four factors were

extracted, which are those listed above.

Thg prefereﬁce value of each item was determined
segéraﬁeiy‘for the male and for the female subjects. Items
showing generally eéuél Preference wgre paired. Two pairs‘
were combined in such a way that thg.resulting tetrad con-
‘tained two of high preference value and two of low value
aﬂd‘each item represented a different personality trait.

With 24 tetrads, the Profile and anothgr-independént

personality questionnaire (not emploving the forced-choice

“technique, but covering the same factors) were administered

to two groups of 104 college women. Peer ratings were taken

‘on the four traits and compared with results from-each of

the tests. At another college, the two tfpes of test were
administered to 63 feﬁale students and 55 male students.

Peer ratings were obtained agéin} 2s Qith the earlier study,
the forced-choice technique was found to have higher validity

than the questionnaire'fqrm, but in this case significantlf

\
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higher--on two scalés for the male group and on three scales
fér the female group.

Five revisions of the scale were made before the
final form was reached. Item analvses were made on high
school, college, clinical, and industrial populations.
Differences amongst the samples from different populations
occurred, but within populations preference values appeared
to be highly stable. (Correlations between two midwesterp
‘and western cgllgée sampleé were .97 for men and .98 for
women.). Tc avoid the necessity of printing a number of
different forms, item preference values were balanced as
well as possible for composite groups or for the general
population.

In the development of the Profile, more than 5000
subJects were tested, and the data contributed +o the guﬁﬁr
form of the test. .

Dévelopment of the GPI. After develépment of the

GPP, four different personality factors were selected from
factor analytic studies in the literature, and 210 itemhs
chosen to represent them. These items were tested on a
group of 200 college students. After factor analysis, four
factors were identified which were those used in thé.ﬁinal M
form of the Inventory, listed above. Only 120 of the 210
items were chosen for the first Inventory-—-making a fotal of

30 tetrads, which were constructed in the same manner as.

e m
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for the Profile. Item preference values were tested as
before and three revisions were made before the firnal form
of the Inventory was reached, with Ets 20 tetrads. The
data from 1786 suﬁjects were analyzed and used in the

developmént of this test.

Validityv of the GPP. In the use of the scale for

testing college men (55) and women (63), mentioned above,
product—momen; correlations between-peer ratings and scores
on thé GPP ranged from .47 to .73, and were significant at.
the .01 level on each of the four traits and for both men
and women.

In its second experimental form, the Profile was
administered to 27 clients prior to counseling (John Gawne,
Boston University Counseling Center). Without knowledge of
obtained scores, the coﬁnselors fated their clients after
the ﬁ%nal int?rview on a 9-point scale for each of the traits
in the Profile. Product-moment correlation coefficiénts
between initial scores and counselor ratings were signifi-

cant at the .05 level for two of the traits (R and S), and

at the .01 level for the other two (& and E). These stﬁdies

seem to indicate a good level of descriptive validity.
The GPP Manual (Gordon, 1954, 1963) presents brief
summaries of 20 research studies with the Profile in diffé&ent

operaticanal settings. A comparison of the predictive validity

reported in these 20 cases sﬁggests a relatively high
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correlation between ﬁesponses on the A scale and success
as sales people, mgnagement and-executive personnel. This
scale does not correlate significantly, on.the other hand,
with scores on the GPP of peoplé deemed reliable for
"Qazardous duty," ©or for scuba divers -or frogmen. The last
'three groups, however, showed high co;relations with the
ﬁ and E scales, significant'at the .Ol‘level.

In a list of factof_loadings of individual items on
the factors whicﬁf@hey purport to represent, positive 1036-
ings %ange from .56 to .82 and negative loadings from -.45
to -.89.

A summary of internal consistencv and stability

estimates is given in the GPP Manual on pageiﬁl. According
to Table 21 (Gordon, 1956, 1963, ». 21}, for 140 college
students, reliability coefficients for the four personality
traits are 2ll .84 or above. In addition, the Kuder-
Richardson (Case III formula) shows .74 as the lowest

coefficient for 200 college freshmen. Other split-half

reliability coefficients (Manual, p. 21, Table 22) for two

high school groups show the lowest as .70 for 235 boys and
girls in érades 9 — 12 in the first group and .68 in the
second for 159 boys and girls in the same grades.

Test-retest reliabilities, after one week, ranged

from .84 to .87 on the four traits, for 84 college students

.and the range was from .80 to .87 for 88 high school student%

N
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"after a period of three months. The author expresses the
~opinion "that stability over even longex intervals would
‘be reasonably satisfactorv" (p. 21).

Patterns of intercorrelations between the four
traits, as measured from obtained scores on the GPP and
from peer ratings made on the GPP?, are reported in Tables
23 and 24 (Manual, p. 22f. These patterns have a certain
similarity which the author feels may "reflect the existeﬁce
of real relationships among the.traits for the populations
sampled, rather than relationships imposed by the fdrcéd—.
choice‘format of the Frofile" {Manual, p. 22).

The GPP shows only a slight relationship to intelli-
gence an@ aﬁfﬁtﬁde scores as measured by a variety of
instruments; ©0f which results are reported in fablé 28
(Manual, p. 23).

Correlations bet&een the scales of the GPP and those
of the GPI are generally positive and are not great, the
highest being .47 and the majority below .20.

Correlations of the GPP with other personality
measures show varying degrees of congruence beiween individu-
al scales. For example,fcomparing the Guilford—zimmekman

‘Temperament Survey'(GZTS) and the GPP, the hichest correla-
tions are‘.sl'an&a.sa, respectively, between the GPé
Ascendency and GZTS Sociability and between GP? Ascendency

and GZTS Ascendence. The same GPP scale (A) has shown a
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significant relationshié to the Leadership value in the ..
Survey of Interpersonal Values (SIV) with £‘= . 39, D&minance
on the Edwards Personal Preference S$chedule (EéPS),ME = .55,
and the Poise, Ascendency, and Self-assurance cluster on

the California Psychological Inventory (CPI). The Responsi-
bility scale on the GP? has been found to be s&gnificantly
related to six conceptually similar scales o‘ thé SIV,TEPPS,..
and the CPI. JSEe séme scaie (R) shows a‘negative relation-

_ ship to oné conceptually unlike scéle of the CPI, Flexibiliﬁy..
The GPP Sociability scale has been negatively related to
EPPS Need for Autcnomy (--23) and to SIV Valuing Indepen-
dence (-.30). ' .

Validitv of the GPI. Factorial validitv is demon-

. gtrated in a listing on page 1l of the GPI Manual (Gordon,
1956, 1963} of factor loadingé of certain typical i1tems on
the factor or personality dimension that they help to measure.
Both positive and negative factor loadings' are included
under each trait. The positive loadings shown range from
.70 to ;94 except for one, Cautiéusness, at .48. The nega-
tive loadings listed range from -.55 to.~.85:

The Manual summarizes 16 research studies in several
different operational settings in order to &tudy the predic-

tive validity of the GPI. Product-moment correlationg were

shown between the GPP and various other measures of success

such as supervisor ratings or performance on other tests.
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‘Studies iﬁvolving salesmanship report values significant at
‘éﬁé {01 level on the Original Thinking and Personal Rela-
tions scales, and at tﬁe .05 level onlthe V;?or and Cautious-
ness scales. . /

In the lower levels of_gupervisory personnel, a
Icorrelation significant at the .Ol.level was repoxted in
Original Thinking between the GPI and advancement, and
beéween Gg; and supéﬁy{sor ratings. Ceorrelations with the
C and V scale; were also significant, but at the .05 level.

First and second level executives were significantly
differentia&gé\on the P scale at p = .01, and junior officers
and enlisted men in two studies (scuba divers and frogmen)
on the O scale at p = .0l. The P scale showed the highest

1

correlation with success in “"hazardous duty training” in the

nafy.

three studies were performed to determine split-half

reliagbility values, correcteduby Spearman-Brown for first-half
versus second-half correlation;; For 168 college students,
reliability coefficients were all aboywe .80. For 103 high
school seniors the range was from .77 to .83, ané for 124
college stidents, on the Kuder-Richardson, from .78 to .84.
Intercorrelations between the scales, calculated for male and
female college students, tended to be slightly higher for
males than for females. In both cases, the highest correla-
tion occurred between Cautiousness and Personal Relations

(.37 for women and .42. for men). Intercorrelations were also

! N
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found for two groups of salesmen who, unlike college men and
women, tended to show negative correlations between scales.
Correlations between the GPI and various measures of aptitude
and intelligence showed a significant relationship between

the Original Think%ng scale and intelligenceé in all groups of
subjects at the .0l level, but not on all subtests. Correla-
tion of Ehe GPI with the GZTS for 160 navy enlisted men showed
a relationship of Eyterest between the V scale (GPI) ang
General Activity (szg), .66,’and the C scale and Restraint

of .63. .

In surmary, both tests have demonstrated a high degree

{

of predictive and split-half reliabilitv, and separately have

shown satisfactory factorial and descriptive validity and

internal consistency.

The Architectural Ewvdluation (AE).
Priendliness Scale

The Architectural Evaluation (RE) scale is modeled on
‘Oséood's semantic differential (Osgood, 1957), and consists
of 10 bipoiar_adjective pairs to be rated on a 7-point scale
Aprendix 4). The instrument was designed to measure & rerson's
subjective evaluation‘of one aspect of the built environment--'
iﬁs friendly, svmrpathetic, or welcoming qualities.

For this stﬁdy, the scale was reproduced on a singlgh
sheet of paper. On the left side of the-sﬁeet, following
Canter and Wools' (1970) format, were the adjectiveé that

appeared to be more “favorable"'(although this is a

-
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subjective value judgment) and the less favorable Qere on
_the right. The ratings, from 1 to 7, read from leff to .
right so that, orf the whole, a low score tended to be more
favorable, and a high score more unfavorable to the rated
environment. More specificallf, a low score denoted a mére
-"friendly" rating of the environment.

At the top of the sheet were full instructions_ for
;he use 5f the scale. In this studf, £he stimuli to be
rated were six photographic enlargements (approximately 7.0
in._by 9.5 in., or 17.5 cm by 24.5 cm) in black and white
of éhe six test room conditions, mounted on grey boards.
Each photdgféph was taken from the corner of the room where
tﬁe.subject sat, looking towards the diagonally oppositg

corner (i.e., looking to the southwest). See Appendix 5.

Development of the scale. In 1970, Wools and
Canter-constructed.a 7-point rating scale after gtudy of the
adjectives émployed by Osgood et al. (1957}, Vielhauer (1965),
and Canter il969). Forty-nine adjective pairs were selected
for their possibility of representing the gquality of the
physical environment .and its reactions upon people. Twenty-
four monochromatic drawinds were made of different room
interiors, and 67 non-architectural studen%s judged the
drawings on the rating scale, prpducing 26 replications.of
the scale for.each dra;ing. The results were factor analyzéd
by p;incipal component analysis with varimax rotations and .

-

eight significant factors were extracted.

o
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‘The first three of these fectors were Activity
(e.g., fast/siow), Harmony {(e.g., clear/obscure), and
Friendliness (e-.g.-,_welcbming/unwelcoming)é> Each of these
was further subjected to scalogram analysis {Stouffer et al.,
1966). This analvsis converted the adjectiée list from a
subjective description of the environment to alrelative or
scaleable measure which co&ld be reliably used -for the
comparigon of different enviroements. It also had a tendency
to render the list of adjectives under one factor Mmpre homo-
geneous by the selection cf only thdse pairs whichgeontri-
buted to a scale or measuring insérument. In addition, the
scalogram analvsis made 1t possible, within reasonable
1lm1ts of confidence (. 10), to reproduce a subject's
behavior on the entire test from a single score. It was
felt that, by doing this, what was sacrif;ced in_precision
was gained in reliability {(Canter & Wools, 1970, p. 181).
Thus, three instrumente were created for measuring people's
reaction t2 room interiors as judged from drawings. The
Friendliness scale, in its final form, contained 10 adjec-
tive pairs, rated on a 7-point scale, with the adjective
. considered the more "favorable" of each pair on the left
side of the sheet aseocietea with a lower score,

In the present study, Canter and Wools' method of

scoring was not used. This was because the scalogram

analysis was based on a U.K.—o0r, even more specmflge\ly)
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‘Scottish——population. Housing details, offices, university
' puildings and university attiskudes tend to differ in differ-
- ent Qeégraphical_locations, and it was felt necessary to
make use of the greatgr detail which the full 7—point'scale

allowed.

~

- *validity and réliébility. This scale ;as tested in
real }ooms with 32 Scottish housewiveg, aged 21 to 32 vears,
judgingja-sebretary's office and a storeroom for office
supplies: Resuits distinguished significantly betweén the
two réoms, at the .005 level of significance (Canter &

Wools, i970; Wools, 1970;.Wools & Canter, 1970}). éhe experi-
ment was set up in such a way that subjects Judged the room
first, shortly after entering it with the experimenter, and
again after about 25 minutes spent on another environmental
test. Repeat judgments wéfe significantly consistent af
the p<.001 level. Two experimenters were used in this
study, each testing one guarter of the subjects in each of
the two rooms, and no difference was found between the
results with these two experimenters (architectura} under-
graduates) , indicating, in this case, the reliabiliéy of
the instrument between experimenters.

In an effort to learn more about the physical
correlates of these judgments, a new set of 16 drawings

was made, showing rooms of approximately equal size but

demonstrating four different-types of windows, two types
>



of bookcases, two chair tvpes (but arrangement of chairs

"identical), and two ﬁypes of ceilings (flat and sloped). C
Again, the subjects Qere the 32 housewives, who now Jjudged _ (\,//
the plain rectangular window agfsignificantly more friendly ‘

than the cléiestory, and the sloped ceiling as significant}y§

more friendly than the ffﬁé (E_; -005) . Seating and book-
casessproduced ne differéntial effect. The Evsenck Per- ,/{//é
sonality Inventoryv, adﬁiﬁistered along with this study for
effects of extraversion/introversi}ﬁ, did not show signifi-

-

cant results.

Twelve new drawings were made (omitting pﬁe book-
cases), with flat or sloped ceilihgs,-rectangular ox
clerestory windows, and three seating arrangements. With
" \41l first-vear architectuéal students in their first week of
erm acting as subjects, the seéting arraﬁgements producgd -
a significant effect with P< -005. Easw chairs (2) at an
angle,to each other were seen as more friendly than offiée
Egﬁiﬁga(also 2) facing each other across a desk (Wools, 1.970).

\~/ Different groups were £ested using these and otﬁer
similar drawings-Lanothgr group of first-year students (in

stchology) and a g;oup'of professional architects attending

. ) ™
a conference. Only the two -student groups' results were

truly comparable, being based on the same drawings.
Spearmap‘s rank coefficient between these two was .84

(significant at P« .01). B2nalysis of variance showed that
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both gréups of sﬁudents, and the architects, found the
seating the most influential feature cdntribufing to room
friendiiness, followed by the windows as a close second

for the conference architects. The easy chairs at an

angle were seen as more friendly, as was the rectangular
large window (Wools, 1970). The housewives were influenced
mainly by the ceiling or roof aifferences. In overall
impbftance, the ceiling was secona to the seating (with the
exception of the conference architects) with p< .01, and
the window (except for ﬁhe architects) was third at gg:.dS
(Wools & Canter, 1970).

These studies tend, in general, to show a consis-
tency'écross groups, in distinguishing between different
features of the built environment. The fact téat the pro-
fessional architects were more influenced by the windows-
may be attributed to their training, but it is an important
?oint, since architects are expected to interpret the lay-
man's needs with regard to architectural spaces. The
overall consistency found between different drawings and
different modes of stimulus presentation alsoc begins to lay

a groundwork for construct validity.

Canter and Wools (1970) performed another study in
which third and fourth vear architectural students were
N
compared with third and fourth year students from other

faculties and disciplines. The 30 archiisptural;students

€
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judged 20 photographs of plans and elevations of houses,
while the 52 non-architectural students rated 24 drawings
of room interiors. In this way, two modes of presentation
were compared, each one being the most familiar mode of
observation forlthose using it. Each group had a slightly
different set of adjectives on which to rate the buiidings,
but 31 of the adjectives were common to both scales.

In the analysis, the adjectives fell into three
similar clusters for each group as were found in the factor
§nalysis mentioned above--Character, Harmony, and Friendli-
ness. For the non-architects, the first and third clusters
overlapped, and five cf the adjectives in the Harmonv
cluster occurred in the Character cluster for the architects.
But, on the whole, as the authors pointed out, "it is
apparent that there is a great deal of similaritv between
the dimensions emploved by the architééts and those used
by non-architects" (p. 189). Hershbergexr (1970)- found
similar results where the architec@s, as a group, tended
only to be more homogeneous in their judgments. These
results might be interpreted as contributing to the

factorial validity of these adjective rating scales.

Finally, Canter and Wools (1970) used the Friendli-
ness scale to test two different tvpes of space, in addition

to the secretarial office and the store room.
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Six music practice rooms were evaluated by 64 music
students. Significant differences were fotind between the
room ratings "at thé extiemes of the scale range" (p. 192).
A relationship was found between the reverberation time of
the room and the instrument plaved by the éubject——stringed
instrument plavers favoring-longer reverberation times.

| Three house tvpes were evaluated by 43 housewives
in a Scottish new town, each rating her own house. The
houses were also assessed on a Ministrv of Housing check
1ist and a sociological gquestionnaire. There was substan-
tial agreement between the three sets of evaluations.

These, aﬁd other éimilar studies by the same group
in Glasgow, have made lmportant contributions to the evidence
for the reliability of this scale'é performance in judging

different tvpes of architectural environment.

The Questionnaire .

Phe Personal Questionnaire was given at the very
end, after testing was ﬁinished. The gquestions were printed
on the bottom half of the Suﬁject Sheet (Appendix g ). At
the top was the name, telephone number, subject numﬁer,
date, sex, age, and occupation, along with time of arrival

. 3
and testing time for the GPP and GPI. &Also recorded when

the subject arriyed was the illumination level, temperature

and humidity in the test room, the temperature outside,
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humidity (obtained from the Weather 0ffice), and the baro-
métric pressure. Some of these could be useful later in the
interpretation of results.

Tﬁe form of the Questionnéi}e may be seen in
Appendix 5 (Subject Sheet). It was administered verbally
by the experimenter to every subject, with the suggestioﬁ
that he/she could rglax for a few minutes while a?swering
féur or- five questibns wﬁich would be helpful in inter-
preting the results.

The questions wefe self-explanatory. There were four
for male subjects regarding hours of sleep the night before,
state of health, medication or alcohol taken since the
previous midhigh;, and any unusual happening during the
previous week which could affect mood. Fer female subjects,
there was an additional question regarding the menstrual
cvele and whether it usually had an effect on mood. A
further question was asked of all subjects if the answer
was not alreadv known; that is, whether or not the subject
worked in the building, in which case a familiarity with
the wall finish, partitioning, ceiling, and lighting system
would be expectgd, even with interior offices having no
windows. This £ould bé treated as a separate variable 1in
the results.

The responses to the Questionnaire were only in-
tended as an additional resource in the interpretétion of

data that might otherwise be difficult to explain.
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Subjects
One hundred and six persons volunteered ﬁo partici-

pate in the experiment. They consisted §f students and staff
at all levels, from many departments and faculties of the
University. The sample conq}steé of 105 staff and ?tudents;:
of 'whom 24 were male and 81 female. fhe male group comprised
27% of the 20-29 yvear age group., 24% of the 30-49 vear age
group, and 2 out of 12 in the 50-59 vear age group.

Recruitment. The recruitment of subjects began a

month before testing started, with a notice in the York Uni-

versity Bulletin (Fishexr, 1968) (Appendix 7)., which has wide

circulation throughout all departments and offices, and student
distribution in general. Noticés were posteti on boards in all
university buildings, including cafeterias, residences, lounges,
and laboratories (Appendix §). A letter (Appen@ix 9) was sent
te the head of every faculty, college, and deéartment, which
was later followed up by a telephecne call. Some faculties sub-
mitted lists of their teachiﬂg staff, who were subsegquently sent
copies c¢f the letter and were asked tc mention the project to
their classes. Great difficulty was experienced in obtaining
subjects, even With the utmost cooperation of the Personnel
Department who volunteered to speak to a number of department
heads, and the assistance o0f members of certain faculties and
offices who encouraged members of their staff to participate.

Undoubtedly, part of the difficulty in recruiting subjects

/
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stemmed from the experimenter's reluctance to disclose in

any way the nature of the tests or to assign a false purpose
to the reséarch. This meant that prospective subjects had

to be somewhat trusting, risk-taking, or curious, or moti-
~vated by a desire to get away from their work for half an
hour. Until the -last day of the experiment, the time bet&een
tests was filled with efforts to obtain more subjects. A new
set of notices with color and eyve-catching patterns was
posted on all boards aftef three weeks of testing, and the
notice in the Bulletin was altered in wording and repeated
for each week that the experiment was in progress.

Assignment to test room conditions. Subjeéts were

randomly assigned to the six test room conditions and two
control conditions. The pTan called“for 10 subjects in

each experimental condition and 10 in\each control group.
Two different test room conditions were picked at random

for the control groups. These turned cut to be R200 and
R20., Two experimental manipulations were controlled in each
of these room conditions: (a) eliminating the effects of
the initial personality tests and the first MACL, and (b)
eliminating the effects. of MACL II in the test room. B&As a
consequence there were four control groups planned with 10

subjects each. Flow diagrams for experimental and control

subjects are shown in Figure 1.



Scap

LL)

Figure 1.

Ixperioantal

Subjects 4

All Tewt Rooma

Reception Desk!

Peraonnel Dept,

. y ..

{ Watting Roam

Froject
e

Recepticon Atea

- Introduction

- GPP, CPL

alone)
- Directions to

Teat Room

- MACL T (Sudject |t

y

Test Roonm

{Subqect alone)

- 5 min. wvalt
- MACL 11
- AL test 1

- - b4
" ~ 3
] L] L
» " 5
" L] &

= MACL III

door

- Debricfing .

= SubjJecet opene

Resulcs vield
2 measures of

zood thange

from each.

Step

"

Flow Diagrsma for Experiaental and Cont

Control Croup 1

Rooms R200 & RIQ

Reception Desk:

versonnel Dept.

’

Walting Reom

Y

Project -

Reception ArTeca

-~ Introduction
= Directions to

Test Rooa

¥

Test Rooa

{Subject alone)

- 5 nin. wait

= MACL

- Subjeet opens
door

- Debriciing

Resylecs yield

1 ocd measure
climinating
effects of
previous MACL
and persomality
tests, compared

with MACL II

Coumpared with
Centrol Croup 2
shov effects, :f

any, of AL tescs

va., 5 min. wvalec .

Mote: Subjects are vith cxperimeater in Steps J-and 5.

Step

re

Controel Croup 2

Roomws RIQO & RO

Reccption Desk:

Pecrsonnel Dept.

.y

walting Roon

v

'roject

Reception Atea

- Introduction
= Directions to

Test Roon

Y

Teat Reos

{Subject alane)

- AL test 1
-" " 2
-" " 3
L 1
- » s
- " " 6
- MACL

- Subject copens
doer

= Debrieling

$.

Results wield
1 =oed =measure
eliminating
effectn of
previcus MACL
{n Test Roem,
ccapared with
MACL Il

rol Subjlects and results expected




-

. . ¢
of the experimental subjects, more than the re-

-

quired number volunteered before the date set to finish
testing; and th additional Subjecgé were assigned to test
room conditions on thé basis of a supplementary random
order list. One subject did not complete.MACL III, and an
extra subject was assigned to that room condition. In the
control grbéps, two results were invalid and one partially
invalid; and cther subjects were assigned to replace these
but, acciden;ally; one of +hem, although given the right
test room condition, was given the wrong coatrol condéition.
The nct result, then, was that one of +the contrecl groups
had 11 sets of vali@ data, twe had 10, and one had 10
valid@ MACLs but only 9 valid sets of.AEs. Igothe experi-
mental groups, one had 12 valid sets of data, four had
lO,.and one had 11 subjects, ¢f whom one di¢ not answer

MACL ITT (althouch the data from all other tests werk _xaliid).

Random order of test room conditions. Ten slips

of paper inscribed with the room condition (R400, etc.)
were prepared for each cf the six experimental conditicns,
folded individually, and placed in a covered box. To these
were added 10 slips of paper for each of the control condi-
tions, making a total of 60 experimental and 40 control
s;ips of paper. After shaking up the box, the knobs of

paper were withdrawn cne by ore and the order recordéed.

Thus, the varicus control conditions were interspersed at
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random amongst the 60 randomly ordered experimental condi-
tions. As subjects volgnteered for the experiment, they
were assigned to the first available time that was suitable
to them. A supplementaryv set of 24 random order test room
conditions was made up in the same wavy to accommodate éxtra
subjects if more than 100 %ersons should apply, but the

supplementary list contained no controls.
Procedure

Testing took place between July 22 and August 30,
1976. Only one subject was tested-at a time and the one
experimenter tested all subjects. On scme days, only one
or two subjects were tested while, on other davs, there were
as many as seven or eight. A rough approximation of the
complete testing time per subject was 40 minutes for experi-~
mental subjects. 2

o

When the subject arrived, he/shd went to the reception

’ -

desk in the persoconnel department and was; asked to take a

seat in the waiting room. The experimenter greeted him/her
there and toock him/her to the experimental reception area,
which occupied a corner of tﬁe corridor in an alcove. The
subject was told that he/she would be given a series of
simple paper-and-pencil tests to do, as was noted in the
advertisement, that there were no right or wrong answers

to the tests, only choices or'preferences, and that the
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results wou%d be held in strict confidence (Appendix 10} .
The subject,was given the éordon Personal Profile to do
right away. ‘The experiﬁenter went over the instructions
with the subject in detail. As inétructiong were the same
for both Profile and Inventory, the subject was asked to
continue on to the Gordon Pe;sonal'Invéntory as soon as
he/she had completed the Profile.

| When the subject had finished both of these, the
experimenter toock them and handed him/her a copy of the first
Mood Adjective Check List (MACL I), and asked the subject to
read the directions and begin it xight away. This was
formally the beginning of the experiment. The experimenter
noted Eﬁe tiwe‘and left the subject alone while he/she
£ille@ out the MACL. Upon completion, the experimenter
again noted the time, took the test sheet,‘énd told the sub-
ject thatgge/she would complete the rest of the testé on
his/hexap*n, following written instructions, which was what
had been done up to that point anyway. The subjéct ﬁés
asked o follow the instructions carefully.

Handing the subject a sheet of instructions (gppendix

11) for getting to the test room (which was upstalrs on the
next floor), the experimenter accompanied the subjecﬁ to the
foot of the stairs and left him/her tﬁere'saying, "I'1ll

join you in the room as soon as vou have. finished.”

]
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At the top of the stair, tpe door to the corridor
was open and'on tﬁe wall opposite was a large notice facing
the-subjéct, which pointed to Room "A" on the left side and
Room "B" An the right (2 windows and 4 windows, respectively).

Follqwing instruqtions, the subject entered which-
ever test room had been designated (the door was slightly
ajar, thle the other test room dosf was closed}), cleosed the
door, and sat déwn ét the table. The subject waited until
he/she heard the buzzer before openigg the first oﬁ the
envelopes on the table. This gave the subject time to absorb
the surroundings. The experimenter waited‘ a few minutes
downstairs, then went upstairs and, exactly five minutes
after leaving the subject, pressed the buzzer.

Inside the room, the tests were lying om. the table
in a pile of numbered self-sealing envelopes. Instructicns
were to seal each test in its envelope after completion,
and before taking out the next test.. The order of the eight
tests was: number 1, MACL II (measure of mood upon impact >
with the £oom); numbers 2 to 7, Architectural Evaluation
tests of photographs of the six teé ropﬁ conditions, pre-
sented in random ‘order; number 8, MACB\TII (measure of mood
after delfy in the room). At the end of the final test
(MACL III), the subject was instrucfed Fo open the door when

finished and wait until the experimenter joined him/her.



The experimenter was waiting outside the -room and entered
immediately after néting the time that the djs;)was opened.

The exﬁ?&imenter administered the short Questionnaire
outlined above and afterwards told the s ject that that was:
all thét was reguired, explaining the‘purpose.of?the study and.
thankingihim/ﬁef for participating. " If the subject had gues-

tions, then a short discussion might take place at this point.

Ly

All.subjécté were.requested not to discuss the project with
others who might be volunteering fo£ it later. A brief
summary of results was promised ﬁo evervone wh articipated.
Idéaily! it would have been desirable to check on al g; the
above manipulations. However, because of practical limitations,
these checks were not possible. ' ‘
During the testlng, a2 male assistant was emploved
to change the screens on the windows between tests, follow1ng
the pre-established random order. Wherg a number of sub;ects

were closelv.scheduled for testing in one day, this was very

important to the smcoth operation of the. proceedlngs. aAlthecugh

-

Y

changing the screens took only a couple of minutes, 1t was

-~ a strenuous Jjcb, the half-screens weighing about 14 lbs.
(6.35 kg) each, and for one of the windows in the smaller
-room, a full screen weighing 28 lbs. (12.70 kg) and measur-.
ing 4 £t. (1.219 m) in width. In addition, with the test
rooms on the floor above the reception‘area; this could

have involved a good deal more running.up and down stairs if

performed by the‘experimenter, who was testing.. The assistant

also looked after minor repairs if any of the
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screens became damaged, and notified the experimenter if
adjustments were needed due to the effects of temperature
{prolonged exposuré to the sun through glass) or the'pro-

cesses of wear—-and-tear.

Hypotheses

Rationale for Hvpotheses

It 1is appafent from the literature on environmegtal
and architectural gsychology that writing§ to the present
time in these fields cover a wide span of subjects and
approaches. A number of authors have expressed the need for
a na?fower focus on particular aspects of the environment and
for the need for actual data on different components of the
architectural envirﬁnment in relation to human behavior, on

which a theory may be based (Canter & ﬁools, 1970; Canter,

19704; Canter & Lee, 1974). It is felt that theory will give

" a basis for uniformity of evaluation of existing buildings ané

a foundaéion'for prediction in the future for kuildings of
varioué uses. '

Here, an attempt is made to define environmentgi
variables in the simplest possible terms in order to reduce
the éomplexity of the relationship under-siﬁdf, that is,

between man and environment. N
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Hyvpothesis 1. In Canter's }968 stuéy of office size,
clericil performance decreaséﬁhésﬁxgom size increased.’ Canter
felt that atﬁitudes ﬁo large offices and the social groupings
in them were important. Lipman (1968) noted that people
experienced a different kind of hostility in a large and é
small room. There, feelings of hostility were related to
people in the room. Thus, Canter énd Lipman both found that
room size was in some way related to human behavior. Since
both of these studies took place in-a social ;etting, it was
guestioned whether the room size itself could contribute to
the hehavior chanée or whether it was entirely a social
phenomenen. To learn more of the underlyving causes of be-
havior change, it séemed necessary to test the su?i?ct alone
in the room.

The first hypothesis posits that meod will change
differéntially in the large and smzall rooms when the subject
is alone in it, regardless of the.fenestration of the LOOm.

As a further means of tracing the components of mood
change due to roog’size, if they exist, two separate measures
of mood change will be taken--upon first impact with the
room and later, after delay in the room. These two measﬁre—
ments form parts a and b of the first hypothesis.

Hypothesis 2. According to Wells (1965), 69% of

office workers in one office building felt that daylight was

better for the evesight than artificial light. Markus (1967}
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found that B86% of subjects surveyed preferred to have some
sunshine in their offices all the year round. . In his study,
expressed desire for sunllght was proportional to the subject's
current distance from a wxndow.

In Wells' (1965) study, §9% of office workers surveyed

L~

felt it important to be able to see out of the office. Manning
(1967) spoke of people having a psychological need for contact
with the outside world. He also noted the value of constantly
changing stimuii’in a dayvlit xroom. qulins referred to the
avoidance of ciaustrophobia where there were windows and she,
as well as Jackson and Holmes (1973b), pointed to the avoidance
of boredom or monctony.

| Jackson and Holmes (1973b) suggested that a view from
a window constituted a release from the constant interiér
environment and a reassuragsfdpf the presence of the outside
wqr;d. |

The literature abounds with subjective statements such

as th?se expressing the feelings that people have about

by
windows. B2n objective measure is reguired which will define

o

/

+he differences in these feelings between people using rooms !

‘with and without windows. It is felt that .this may be

expressed in change in mood between doing tests in a common
reception room and then performing tests in another room which,

for some subjects, has windows, and for others has none.

/
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It is suggested that the greater contentment asso-
ciated with windows that is expressed in the literaﬁure will
produce less violent mood change and, in fact, less mood
change in general‘ih rooms which have windows the length.of
the exterior wall when compared with windowless rooms. In
crder to measure the difference, the hvpothesis wiil be
tested that mood change will be greater in rooms with wall-to-
wall windcws than in the windowless rooms. This will be the
.second hypothesis tested in this - -study, andé mood change will
again be measured (a) upon impact with the room and (b)
after delay in the room.

Evoothesis 3. Collins (1975) suggested that small

windowless environments seem to be where lack of windows is
most noticeable. Hollister supported this in his statement
that there is greater tolerance for large windowless areas
than for small (Collins, p. 31). . Acceording to Manning (1969),
~ one would exéect an interaction effect on subjects' behavior
associated-with windows and rcom size, the subjects in a
, sﬁall windowless room being more disﬁatisfied +han those in
a large one. The choice of two variables--windows and room
size--may providé the possibility of measuring interaction
E;ngen room ﬁariables in their effect on human behavior,
C3\_/—/'J:athe.r than single variables alone. Hypothesis 3 expects
\\ tbat mood change will depend upon both room size and number.

-

of windows, and this, too, will be measured upon impact and

after delay.
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Hvpothesis 4. A number of writers have endeavored to

- find a relationship between mood and personality variables.
‘These attempﬁé have so fa; resulted in ratheﬁ scattered and
specific correlations between the two. It was felt, in this
study, that effects of personality on meod change should be
monitored, and the Gordon Personality Profile and Inventory
were administered to all subjects befcore thev undertook the
mooé tests. It was hvpothesizedsthat mood changg wéﬁ}d, to .

some extent, be related to these personality chaﬁé;teristics.

Hvpcthesis 5. Because of the difficulty of creating

different room sizes and other features for the purposes of
"testing, simulation techniques have been used extensively in
&
architectural psvcholeogy tests. In a series of drawings of
rooms with different window shapes, Canter and Wools (1970)
fcuné that the rcom with the larger window seemed more
friendly than the one with a small one. In this expefiment
it was hypothesized that rooms in photographs having more
windows would be rated as more friendly than those with fewer
windows, and large rooms more friendly than small (Hypothesis
5a). Freguent criticisms have been made of the use of draw-
ings and photographs for subjective judgments of different
{Poms. Attempt% to relate feelings towards  simulated rooms
\////{5 feelings towards real rooms led to the hypothesis that
subjects completing the tests in a small room without windows
would give a lower friemdliness rating to all room photographs

Il

than subjects in a larée room with 100% windows (Hypothesis Sb).
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These hypotheses may be stated in the following

mannexr:

Hvpothesis la. Regardless of\the number of windows, the
amount of mood change upep entry into the room—-Impact--
will differ between the /farge jand the small room.

Hypothesis lb. Regardless of the number of windows, the
amount of mood change after being in the room working on
a test--Delay--will differ between the large and the
small room.

In partiéular, it was expected t?at the amﬁunt of moecd
change would have an inverse relationship with the room size '
variable, such that subjects in the large room with all windows
(R400) would show less mood change tha; those in the small room
with 21l windows (R200); in the 50% yindow conditioﬁ, mood change
in room R450 would be less than in room R250, and in the 0%
window condition, the large room with no windows (R40) would
have less than the small room with no wiﬁdows (R20) .

Hvpothesis 2a. Regardless of- the room éize, the amount

of mood change upon Impact will differ between the 100%
window condition and the 0% window condition.

Hvpothesis 2b. Regardless of the rocm size, the amount

of mood change after Delay will differ between the 100%
window condition and the 0% window condition.

In particular, it was expected that the amount of mood
change would have‘an inverse relationship with the fenestration
variable, such that both iarge and small rocms in the 100%
window condition (R400 and R200) would show the least mood
change and both rooms in the 0% window condition (R40) and

(R20) would show the most mood change. N
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Hvpothesis 3a. Mood change upon Impact will depend
upon both room size and number of windows.

Hvbothesis 3b. Mood change after Delay will depend
upon both room size and number of windows.

This hypothesis was concerned with the interaction
effects of room size and number of windows on mood change.

Hypothesis 4 . Mood change--Impact, Delay, and Total--
will be related to certain personality characteristics

as measured by the Gordon Personal Profile and the Gordon
Personal Inventory.

Hvpothesis 5a. In the Architectural Evaluation Friendli-
ness rating of room photographs, there will be a direct
relationship between the rating of "Friendliness" and the
independent variable; that is, the room size/fenestration
of the rooms in the photographs.

On the Friendliness scale, & low score means a positive
rating. The higher the score, the more negative the Friendli-
ness rating. Therefore, it was expected that the graph of
rated Friendliness of photographs of the six test room condi-
tions would show the scale rating as a decreasing function of
room size ané fenestration; that is, the rating weculd be
highest for the small room with no windows (R20) and lowest
for the large room with all windows (R400).

Evpothesis 5b. The mean ratings of Friendliness given

, to photographs of rooms will depend upen which test room
the subject occupies while doing the rating. That is,
there will be an inverse relationship between the scale

rating given to all room photographs and the independent
variable or size/fenestration conditions of the test room.

In particular, it was expected that, as the room
size and window proportion” of the test room increased, the.
mean rating over all photographs would decrease. Since the

higher the rating, the more unfriendly the room appears to
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be, this would mean £hat subjects in the larger room with
all windows (R400) would rate all photographs as more
Friendly than would subjects in the smaller room with no

windows (R20).

w’"‘\} Experimental Design
. X .

! =
This is a completely randomized 2 X 3 factorial

design1 It contains two levels of room siﬁg (large, small)
and¢ three window conditions in each (100%, 50%, 0%). Ten
subjects were assicned initially to each of the six test
room conditions (R400, R450, R40, R200, R250, R20), accoun-
ting for 60 subjects. Six aéditional persons aprlied.
Three of these served as replacements for invalié taests
which had to be repeated:l (Subjects had gone into the wrong
room or had not filled out the tests.) The other three
were assigned to test room conditions folloyiég the supple-
mentary random ofder list. This resulted in 12 subjects
being tgsted in the R40 conditién anéd 11 in the R200 condi-
tion. In the latter (R200) condition, one subject did not
fi11 out MARCL III, thus rendering these results partially
invalid, although the mood change upon the Impact measure
(MCL) remained valid in relation to all cther MCI results
| whg;e'mood change aftér Delay (MCD) was not involved.
Flng&&g,/fZQe test room conditions haé 10 valid responses

each on all tests, and condition R40 had 12.

|
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The principal dependent variable was mood, as
measured by Nowlis' Mood Adjective Check List. Mood Change
upon Impact with: the test room (MCI) was calculated by sub-
tracting the results of the subject's first mood test (MACL I)
from the results of his second (MACL II) so that an increase
in intensity of mood on one variable would vield a positive
value and a decrease would vield a negati%e. This ﬁay bea
expressed as MCI = MACL II - MACL I.

Mood Change after Delay in the test room (MCD) was
calculated by subtracting the results cf thg second meod
test (MACL II) from the third (MACL-III), and again an
increase in intensity vielded a positive value. MCD =

MACL III - MACL

]
]
.

Total Mocd Change was the sum ¢f bkoth
these measures, MCT = MCI + MCD.

A supplementary dependent varizble was the measure
of architectural evaluaticn cf chetograpghs cf the six test

room cenditions on Canter ané Wocls' Friendliness scale.

ported in the Gerdon Personal Brofile ané Inventory, anc

-

z2lsc, sex, ace, occupaticn, amcunt of sleep the previcus

th
oy

night, state o

-

ealth, menstrual cvcle, and whether or nct
the subject werkeé in the same building. ther peossible
relevant concomitant variables were barcmetric pressure,
temperature and humidity outdocrs and in the test rocm,

«

and the amount of illuminaticon in the room. Potal time



spent in the test room was recorded, and speed of work on

the first three tesgf.

~

The Measurement of Mood and Mood Change

L Y
Since mood lability is dependent upon the personal-
ity characteristics of the individual, in a general sense
it was'not expected that mood would be greatly altered by
the test room except in relation to the personality traits
as measured‘onlthe GPP? and GPI for experimental subkjects.

- By the same token, whether mood chgnges are
characteristically sudden and reactive to the envirenment,
or whether an individual is more resistant to mecod change,
which develers slowly over a peried of time in cne environ-
ment, may 2lso be related to personality traits. Thus,

mocé chance upon Impact ané mood change after Delay may

be expected o be correlated differentially with rersonal-

ity traits ¢n CGFP and GPFIL.
It was understooed that any emctional chance that

-
1

cne underwent in a particular recm would ke relateé to nmany

erscnal factors ané conditions including srevicus experi-

3

ence, assceciations, chvsical ané psvchological conditicens,

as well as personality traits,

-

Absclute values in measuring mocé change. ” The

T

=2

first concern of this studv was whether or not the test

room was able to influence or change mood. As noted above,
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mood change would be related to personality. When we
differentiate between persqnalities in this respect, we

say that one person is more moody, ﬁore changeable, more
temperamental, than anothg;. We are thinking of the amount
of mood change. For this reason, in looking for a corre-
lagion between personality traits and mood chanée, an
absq&ytﬂ measure of mood change was employed, which included
all of a subject's change in mood, both upwards and down-
wards, and vielded a measure of the amount of mood change
experienced by the sﬁbject in the room. It micht be referred
to as ¢gross meod change anquzg the subject of the first two

hypotheses.

Net mood change. When measuring the way in which

a room micht alter one's mood, the basic concexn was
directional. The investigator wanted te know whether si-
+ive emotions were increased cor decreased, and whether >
necgative emoticons were increaseé or decreased, and whétﬁer

i)

the differences were sicnificantly greater in one room than
N\

-

in ancther. Since the extracted factors from factor analy-

' S
sis were used to represent a qualitative description of -
different mood elements, positive and negative sicns had to
be taken in+o account in examining the differences in mood
change between rocms by factors.

For example, 1f one wished to know 1£ a particular

room contributed towards making people feel happier or
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sadder, one would measure.whether mood change in relation
to the factor of "Positive Emotion" was a ppsitive or a
negative vaiué, and the same with the variables in the
factor of "Negative Emotion." An dﬂ;lysis which examines

a qualitative difference in mood change between rooms would

take account of both direction and amount of mood change.
Analvsis of covariance, with personality traits on the GPP
and GPI as c¢pvarlates, was considered appropriate.

Mood chaﬁge upon Impact and mood chaﬂge after,
Delav were considered to be two separate entities, for the
reasons given above. In all calculations they have been
computed and reported separately. Nevertheless, since.the
net result of mood change in the rocm was of interest, as
was the total amount associated with each test room condi-
tion, a Mooé Change Total (MCT) which was the sum of these
two was also calcuiated. + was either the algebraic sum
or the sum of the absolute values according to whether it
was a measure of net (NMCT) cor gross (GMCT) moced change.

The importance of the difference between using
relative and absclute values in measuring mood change
-might be expressed in the folleowing way. The indivicual
whe was emotionally labile andéd subject to guick mood changes
of short duration might undergo an instantaneocus mood change

upon entering the test room (Impact), and might as gquickly

change back to his/her former mood upon adjusting to the
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room (Delay). This would-create the condition MCD - MCI =
0 where mood might actually have changgﬁ cQPsiderably and
differentially between rooms. The use of absolute values
prevenﬁed the loss of this measure of change. A person who '
was véry sensitive to environmental influences might be
rapidly or deeply affected by a particular'style of room,
and this effect might increase witﬁ the length of stay in
the room (MCD> MCI), a fact that was of some importance

in the gqualitative study of the test rooms and was brought
out by the use ¢f relative measures.

In summary, absolute values were used to measure
the amount of gross mood change which occurred (GMC) and
relative values to indicate in what direction mood change
tooﬁ plaée énd to measure the net result (NMC). In most
cases, mood change was reported by mopd'factors--the result
of factor analysis of each subject’'s first MACL scores.
Thus, net mood chance by factors-mighi include both in-
creases-and decreases in one factor, on different mood

adjectives.

Statistical Analysis

The scores on the first mood test of every sub-
ject, including controls, were subjected to a principal
components factor analysis with varimax rotation. This

involved the 24 .mood adjectives of the MACL. The factor



analysis was used to determine whe&her the eight mood
factors, on which Nowlis' Short Form\MACL was based, would
be extracted. ) -

v ; -t . .
The second step was to compute a Pearson correla-

tion matrix on values of mood change in experimental sub-
jects and the eight'personalitf traits from the GPP and
GPI. Gross and net mpod change by factors (5) were summed
separately for Impact (MCI), Delay (MCD), and Total (MCI

+ MCD). The result was two 15 X 15 correlatioﬁ matrices.
This provided an answer to hypothesis 4, regarding a reia—

ticnship between mood chanage and certain personality

characteristics.

-

Fifteenitwo-way analyvses of variance were computed

for the absolute (gross) values of mood change by factors

for conditions of Impact, Delay, and the To%al (GMCI, GMCD,

and GMCT). This was tc answer hypotheses la and 1b, com-

paring room sizes.

The same analyses of variance provided an answer

to hypotheses 2a and 2b, regarding window conditions. This

was followed by trend analvses of Gross Mood Change bhyv

windows.

93
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In the third hypothesis, it was not stated whether

amount or direction of mood change was involved and, as

both are of interest, this hypothesis was tested, first,

by using the above-mentioned two-way analvses of variance



94

and later computing 15 similar analyses of variance of Net
Mood Change.

Analvsis of cdvarignce was not used,.although it
had ogiginally beén intended, becagga\correlationai values
betweeﬂ mood change and personalitylvariables were hot
considered to be sufficiently:high. )

Hy?otheses S5a and 5b were tested by analysis of
variaﬁce using a split-plot facterial design, with repeated
measures for each sﬁbjeét ané.with test room conditions as
= randémiZed blocks. Afterwards, a treﬁd analvsis was made
;of the Aﬁ Friendliness rétings of the room photographs.

The testing cf control group (Cll' C2., Clz, C22)
results againét matching experimental conditions was accom-
plished by the use of £ testé between means, covering a
comparison of MACL raw scores in four comparable‘test room
ané mood test conditions (EQO—MACL I, R20-MACL III, R200-
MACL IT|/R200-MACL III). Control group 2 completed the
Architectural Eygguation Test before éilling out thé MACL.
Results of the AE ratings of room photographs were also
compared by t tests between the mean AE ratings of the

second control groups (C2 C2,) and experimental‘subjects

ll
in the same test room conditions (R20, R200).
Further analyses were made as reguired in answer

tc guestions raised in the discussion of results.

v

7



// CHAPTER III
/ PRESENTATION OF RESULTS
Results will be presented in the oxder in which the

statistical analysis has been outlined above.

-y -

Factor Analyslis of Mood Adjective Ratings

A.principal components factor analysis was per-
formed with varimax rotation on the raw scores of the first
MACL of evervy subject tested (Table 1l). In the case ©of the
experimental subjects‘this was MACL I. For control.sub-
jects, it was the only MACL that they filled--either after
2 5-minute delay in the test rcom {G;oup Cl) or after com-
pleting the Architectural Evaluation (AE) £§s& {(Group C2)-..
The analysis was based on 105 cases. ‘

Five factbrs were extracted, comprising 65.6% of
the total variance. The first factor, Necgative Mcod,
accounted for almost exactly one quarter of the vafiggég,
andrége next two factors zbout 15% and 10%, réépectibelyﬁ
211 of the highest loadingg on the extracted factors were
positive and, with one exceptioﬁ, greater than .5 (see
Table 2). N |

' This accounted for 23 of the 24 variables. The

remaining adjective-—Carefree--had a negative loading on

a sixth factor (-.66) combined with positive loadings of



Fable 1

Number of vValid Tests in Each Room Conéition

L

Ne. of Proportion . - No. of subjects with

‘Room  windows .of windows: Valid MACLs VElid AL tests
2400 3 - ™100% 10 (®) 10
R450 2 50% . 10 . (E)s 10
R4 0 0 | 0% 12 (E) 12
R200 2 1008 w10 (E) 11
10 (Clz} -
10 {C2.) 10
A <
R250 1 50% 10 (E) 10
RZ0" 0 T 0% 10 (E) 10
1 1 —_—
11 (C"l}
0. (c2,) 9
Note: E = Experimental subjects
Cl = Control cgroup 1
€2 = Control group 2
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Highest Loadings on the First Five Mooa\factors

Cumusl a—-

Facto Label Variables Loading variance tive §
1 Xecative regretiul . 88 24.3 24.3
meeod sad -83 » :
sorrv .79 ‘
fearful .77
jittery .54
angry .52
‘clutched up .41
Z Positive warnhearted .87 15.0 39.2
mocd kindly .76
affecticnate .72
witty .66
slaviul . €1
3 Egotistic egotisti .75 9.5 48.7
' defiance boastiul < .73
\ self-centered ' .66
\ rekbellicus .68
éefiant - .60
4 Fatigue érowsy .83 6.5 55.2
tired .78
sluggish .71
5 Concentr concentrating .83 5.6 65.6
tion sericus . .72

encaged in thought .68
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.62 on Clutched Up, and .46 on Angryv, and contributed only
4.7% of the total variance. Because of its structure and
duplication of wvariables, this factor was dropped, which
meant that the adjective, Carefree, was eliminated from

the analysis wherever this was based on factors.

Tests of Hvpotheses

Because of the assumpition that moocd change would
be related to personality characteristics, and the decision
to use analysis of covariance in analvzing mooé change, it
was necessary as the second step in the analysis to examine
the actual degree of correlation found between mocod chan;;
and reported personality traits. This correlaticonal analy-
sis was the sukject of the fourth hypothesis and, therefore,

hvpothesis 4 was the first one to be dealt with. Later, the

remaining hvpotheses were examined in their natural ordexda

.

‘+hat is, numbers 1, 2, 3, and 5.

Evzothesis 4

~

The total amount'of mood ﬁéange (Impact plus
Qiiay) will be related tg certain personality
c

aracteristics/as measpred by the Gordon
Pexsgrel Profik Gordon Personal
Inventory (p. 86)
t was decided that the necessary criteria of
significance would be a correlation of .4 or greater and

with p =« .0l1. 1In the Pearson correlation matrices of
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~
-

total mood change (Impact plus Delay) and,sc&éeé on the
eight persénality traits of thg GPP and GPI, in both gross
and net (total) mood change measures, no correlation reached
the + .4 level. Thus this hypothesis was rejected. That
is, it was concluded that, in this experiment, the total
amount of mood change (Impact plus Delay) was not signifi-
cantly related to personality characteristics as meaéured

by the GPP and the GPI.
-3l

Hypotheées la and 1b

la. Regardless o¢f the number of windows, the

amount of mood change upon entry inyo the

room--Impact--will differ between e large

and small room.

1b. Regardless of the number of windows,

the amount of meood change after being in the

rocm working on a test--Delay--will differ

between the large and the small room (p. 84)-

These two hvpotheses state that mood change would
have an inverse relaticnship with the room size variable
and, specifically, that mood change associated with test
room R400 would be less than with R200, with R450 leéss than
with R250, and R40 less than R20.

as mentioned above, the variable of Gross Mood
change was considered to be the appropriate measure of
amount ©of mood change referred to in the £irst and second

hyvpotheses. Five two-way analyses of variance (size X

windows) were calculated for Gross Mood Change upon Impact
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fér the |five mood factors. No significant main effects
were obse}ved due-to room size alone, as shown in Tables
3 to 7. Thus, hypothesis la was rejected. That is, it was
concluded that Gross Mood Change.upon Impéct with the room
did not differ significantly between the large and the small

reom.

When all the adjectives were included (including

Carefree}) and summed over factors, the mean Gross Mood Change
upon Impact was seen to be in line with this hypothesis, as

shown in Figure 2, but the differences between room sizes did

not reach statistical significance.
Y

Five two-way analvses of variance of Gross Mood 4
Change after Delay (by mood factors) also uncovered no s{;;i-

ficant main effects due to size at th% .01 level, as qéeh in

Tables 8 to 12 ‘and, as result, vothesis 1b was rejected.

That is, it was condluded that Gross MGG hénge after Delay

in the room didé not differ significantly bgtween the larce and

//rﬁ“\\\a\H\fhe small room.
\' .

(\\\u/’ N The actual relationship found between Gross Mood

Cﬁange after Delay and the size of the test room is shown in

P
‘

figugq/2.
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Table 3

Analvsis of Variance Summaiy Table for Gross Mood Change upon
Impact for Facter 1

Source ss  &f uS F 2.
Main effects .
Room size - 15.73 1 15.73 3.21 g.08
Wikndows ; ,0.68 2 0.3 0.07 0.93
2-way Interactions
Size X Windows 0.12 2 0.06 0.01 0.99
Residual 274.62 56 4,90

Total . 291.10 61 4.77 .
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Table 4
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Y

analysis of Variance Summary Table for Gross Meod Change uzon
Impact for ox

Scurce S8 as MS F 2
Main effects

Reem sice 5.03 5.03 3.01 0.0¢

wWindows Q.29 2 0.15 0.0¢ g.92
- ~ { ’
Z=wav Interacticons

Size X Windows 1.04 z .52 0.31 0.73
Residual ¢3.60 56 1.67

Total Q9,87 €l l.64




105

Table 7 .
LI - . - )
Analysis of Variance Summary Table for Gross Mood Change uron
\ Impact for Factor §

Source S8Ss af MS F i<
Main effects )
Room size 0.35 1 0.35 0.17 .69
Windows 0.54 2 0.27 Q.13 0.8§
l-Way Interactions
= Size X Windows 4.58 2 2.2¢9 1.0¢9 0.34
Residual 117.60 56 2.10
.Toral 123.19 61 2.02
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Tabkle 8

Analysis of Variance Summary Table for Gross Mood Change after
Delay for Factor 1

Source 88 af MS F 2

Main effects
Room size 11.71
Windows $.08

[ S0 I
\

o

[

~1

L

2-wav Interactioms’

Size X Windows 1§.38 2 9.10 1.68 0.2
Residual 305.57  S6. 5.46

Total 343.37 61 5.63

i
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Table 9

Analvsis of Variance Summary Table for Gross Mood Change after
T Delav for Factor -2

Source ) af MS F o]

Main effects ) : )
R¢om size 2.16 1 2.1¢ 0.3¢ 0.55
Windecws : 17.22 2 8.61 1.45 0.24

2-way Interactions . :
Size X Windows Q.39 2 0.20 0.03 0.87

Resicdual 333.56 56 5.96

Total 353.50 61 5.80

f

LA
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Table 10

Analysis of Variance Summary Table for Gross Mood Change after
Delay for Factor 3

Source S8 gt MS F ]

!

g

. N
Main effects

Room size” 3.009 1 3.09 1.95 0.17

Windows 0.34 2 0.17 0.11 0.¢0
2=wayv Interactions

Size X Windows 0.16 2 0.08 0.05 ;Q.95
Residual 88.87 56 1.59

Total 62.3¢ 61 1.52 ~




Table 11

Analysig of Variance Summary Table for
Delay for Factor 4

109

Gross Mood Change after

Source . SS at MS F 15
Main effects _ )
Room size ' 4.24 1 4.24 3.79 0.06
Windows 6.66 2 3.33 3.98 0.06
2-way Interactions
Size X Windows 0.42 2 0.21 0.19 0.83
Residual 62.67 56 1.12
Total 73.55 61 1.21
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- S Table 12

Anélysis of Variance Summaryv Table for Gross Mood Change after
' Delay for Factor 5

source ss \df NS F 2
{
Main effects :

Room size . 3.30 1 3.30 1.10 0.30
Windows 1.32 3 0.66 Q.22 0.850
. }

2-way Interactions \\\ S
Size X Windows ) 6.58 2 3.29 _-1.10 0.34
Fi
Residual .~ 168.27 56 3.01
Total 179.42 61 2.94
i =

-7

\s



: o 111

20 —

Total (T +D)
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MOOD CHANGE
o
l

small _ large

N TEST ROOMS

-

Figure 2. Mean Gross Mood Change* Summed over Factors,

by Room Size.

*Including "Carefree'. '4
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Hvpotheses 2a and 2b : .

2a. Regardless of the room size, the amount of
mood change upon Impact will differ between the
.+ 100% window condition and the 0% window condition.

2b. Regardless of the room size, the amount of
mood change after Delay will differ between the
100% window condition and the 0% window condition
{p. 83).

These hvpcotheses contend that both larce and small
rooms in the 100% window conditicn (R400 andé R200) will show
the least mood change, and both rcoms in the 0% condition
will show the mest.

Thedtwc-way_analy es of variance of Gress Meed

Change upen Impact &id net show any significant main effects
due teo windeows cn any meeé factor, as shewn in Tables 3 te 7,
ané hyvpothesis 2a was rejected. That is, 1t was concluded

+that Gross Mcoé Chance upcn Impact did no

ok

Giffer sicnifi-
cantly between the 100% window ccndéition and the 0% windew

conditicon. o

Table 13 shows Gross Mocé Change sumﬂgﬁlover factors
in conéitions cf Imgact, Delav, andé-Total, by Test Rooms.

& similar situation was ZLouné in relation to
hvpotheses 2b (Tables & to 12) and this hvpothesis was also
rejected. That is, it was concluded that there was no
significant éifference in Gross Mcod Change after Delay

between the 100% and the 0% window concditions.
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The observed Gfoss Mood Change totals after De&ay by
window conditions, summed ovgi factorsf are show? in Table 13.
The mean Gross Mood Change by rooms is shown in Tables 56 to
30 (Appendix 13).

Trend analyses of Gross Mood Change by windows re-

.

vealed a tendencv toward a linear trend‘in.the'hypothesized

-

direction when the dependent variable was Factor 3 in the
Impact condition (p = .055), and when Factor 4 was the
dependent variable in the Delay condition (p = .029), neither

cne reaching the .0l level of significance. These trends will

-

be discussed in the following chapter.

-~

Hvpotheses 3a and 3b

3a. Mood change upon Impact will depend upon both
rcom size and number of windows.

3b.. Mood change after Delay will depend upon both
room size and number of windows (p. 86).

Both Gross and Net Mocd Change measures were

examined and no significant interaction was found at the -
T

.01 level in.any mood factor in either the Impact. or

o,
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Delay condition. Thus, both hypotheses 3a and 35 were
rejected. That is, with regard to both Gross and Net
Mood change, there were no interaction effects of room
size by number of windows in either the Impact or Delay
condition. Summary tables of the analyses of variance fox
the five mood factors of Gross Mood Change in both Impact
and Delav situations are shown in Tables 3 to 12. Summary
tab;e§ of the analyses of variance for the five mood

factofs of Net Mood Change (beth Impact andé Delay) are

shown in Appendix 12.

Hvpothesis 5a

L
=

In the Architectural Evaluation Friendliness
rating of room photographs, there will be a
direct relationship between the rating of
Friendliness and the independent variable,
that is, the room size/fenestration of the
rooms in the photographs (p. 86).

Specifically, this hypothesis predicted that'the
rated Friendliness of photographs of the six gest room
conditions would be a decreasing function of rooﬁ size
and fenestration. The rating wdﬁld be highest for the
small room with no windows (R20) and lowest for the large
room with all windows (R400).

Figure 3 shows that this was indeed the case. , 2
split-plot analysis of variance with photo ratings as

repeated measures and subject's test room as blocks,

produced an F value of 15.97, significant at less than the
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S = 3 0 P 5
.01 level (Fsignif.OI/S,infin. 3.02). A trend test-mas
run on these ratings, finding a linear trend with F =
49.5 {(p<.0L). This hyvpothesis was retained. That is,

a direct relatienship was found between the AE rating of

and the room size fenestration variable of

r.l
$-
[
o
o
i
/7]

Frien

3 £

el
test reom the subject occuprie
the rating That is, there will be an
inverse relaticnshipy between the scal
gigen ¢ all rcem photogcraghs andé the
dent variabkle, i.e., the size, fenest
cenditions ¢f the test roem.

o
[

From analvsis ¢f variance between subjects' test
rooms, a relationshir was net feund, as may ke seen in
Ficure 4; therefore, hvecthesis S5k was rejected. That is,
i+ was concliuded that there was nc relationship between
éhe average Friendliness rating cver all six rcem thete-

craphs ané the size/fenestration ceonditions 9f the sub-

ject's test room.

Control CGroups

Subkjects in contrel group Cl, were tested in
room R20. Thev haéd no preliminary MACL or personality

. -

tests. They were directed to the test room after a brief

introduction, given written directions like &1l other
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Figure 4. R;ting cf Reoem Photographs by Subjects in

the Six Test Roonms.
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subjects (Appendix 11,

p. 194},

119

and had a 5-rinute delay

in the room beforc opening the envelope with theé MACL and

filling out the form.

9]
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C?.l and C.':2 and the corresponding experimental subjects. In
CZl and R20 ?omparisons, no t value was found with a signifi-
cance of .0l. In the C2, comparisons, six t values out of

60 tests showed a significant aifference at the .01 level.
Characteristics of these differences between experimental

»
and control groups will be discussed in the next chapter.

Although there were 14 male subjects in the experi-
ment, 10 ¢f them (by randem cheice) became control subjects,
leaving cnly 14 who participated in the three mood tests.

Therefcore, meaningful mood chance comparisons could noz he

calculated. However, when ace by sex compariscns were made

s

of Total CGress Mcod Chance for experimental subjects, those

belew 30 vears of age were: mnale (€ subjects) mean

= ls;
§D = 17.13; female (21 subjects) mean = 20, SD = 10.86;
30 vears and clcéex: male (8§ subjecis) mean = 13.75, S§D =
¢
[aad

7.38; fZemale (26 subjects) mean = 13.04, SD = 7.l4. This
gives an cverall mean by sex of 14.29 for males (SD = 7.02)

ané for females 1l6.15 (8D = ¢.53).

Summarv of Results

b

Qf the five twec-part hypoth7ses, only one part of

cne hyvpothesis (5a) was retained, and the rest were rejectec.
In the rejecticn cf hypothesis 1, it was concluded
that the gross amount.of moed change upon enterine the

rcom, or after delay in the room, did not differ between
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~

J

the large and the smail room. The rejection of hypothesis

confirmed the finding that the gross amount of mood change

upon impact with the room or after délay did nof diffef

between the 100% and the 0% window conditions. -
) In analyvses of variance of both Gross and Net Mood

Change upon Impact with the room and after Delay, no signi-

ficant interaction was found between size of room and number
. - w

-

of windows. (Hvpothesis 3 was rejected.) .

No significant correlation was observed at the
criterion level of .4 and a significance of .0l or less.

. F .
between elither Gross or Net Mcoé Change and persconality

variables, as measured on the GPP and the GPI. (Hypothesis

4 was rejected.}

-

+ was concluded that there was a direct relation-
ship between the rating of Friendliness of the rcoms in the
>
photographs and their size/fenestration condition. Acceptance

-~

£ hypothesis 5a was based on the fact that the rated Friendli-
ness was a decregsing functién of room size and fenestration;
that is, the ratinc was highest (least friendly) for the
small room with no windows (R20) and was lowest (most friendly)
for the large room with 100% windowgﬁ(R460).

.

No relaticnship was founéd between the average rating '

of Friendliness over all six pheoctographs and the subject's

test room, and hypothesis 5b was rejected.

~



In t test comparisons between control groups MACL
raw scores and the corresponding raw scores of experlmental

subjects, no-significant dlfferences were found, leading to

the conclus;on that performance on the MACL was not affected
by previous practice or by the experience ofjcompletlng the
GPP and the CPI. .

No significant difference was found between perfor-
mance on the AE test between experimental and contrel (group
Cc2) subjecte. It was- therefore concluded that the preliminary
:tests {including two MACLs and two personality tests) which
were completed by experimental subﬁects d;d not significantly
alter .their pérfcrﬁance on the AE test.

There were not enocugh male subjects ‘to permit .

meaningful calculations of results by sex.

—



CHAPTER IV
] ~  DISCUSSION OF RESULTS

In th}s éhapter, topics will_beitreated in the same
order as in the Statistical analyvsis and in the Presentation
of Results. The factor analysis of the_24_mood adjectives
will be examined first, followed by a discussion of the
results pertaining to Hypothesié 4, and later Hvpotheses

i, 24 3, and 5.

Factcr\hnalysis of Mood Adjective Raw Scores

In Nowlis' Shd%t Form MACL, he includeéiﬁhe three
¢

adjectives with the highest loadings on his eight strongest
factors (Nowlis & Green, 1965, p. 111). On the whole,
Nowlis' adjective groupings remained together in the present
studv but were represented by fewer factors. The two excep-
tions were Nowlis' fagtérs of Aggression and Surgency. The
“adjectives which Nowlis:found to load on these two factors
had lcadings on different factors in this study.

In the present factor analysis of the réw_mood data,
Factof 1 imcluded the six adjectives representing Nowlis'
féétqrs‘of Sadness (Regretful, Sad, Sorry) and Anxiety
(Fearful, Jittery, Clutched Up) and, in addition, the adjec-

tive, Angry (Table 2). Factor 2 included Nowlis' Social

Affection (Warm-hearted, Kindly, Affectionate) ahd two of his
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Surgency adjectives, Witty ahd Playful.' Factor 3 contained,
primarily, Nﬁwlis' Egotism factor (Egotistic, Boastful,
Self-centered) and also the adjectives Rebellious and Defiant
;hich belonged to Nowlis' Aggression factor. Factors 4 and.S
had identicél'adjective loadings with Nowlis' Fatigue and
Concentration factors, respectively. \
| It is interesﬁing to note that, in this study, anger
was asscoclated with moods of regret and anxiety rather than
aggression, as was the case in a number cf studies in the past

(Nowlis, 1965, p. 361}).

Discussion of Hvpotheses

Hvpothesis 4: Patterns of correlations between GPP

and GPI, ané meood change. As mentioned above, no significant

correlation was found between personality traits and gross

mood chan§3\$otél (I plus D}, or net mood change Total (I

plus D).. The stated criteria were r = .40 and p = .0l.
Significant correlations founé in the past between moed

-

and aspects of personalitv related to other personality inven-
. -0
tories than were used here. Wessman and Ricks' admonition re-

garding the generalizability of mood/personality correlates,

which may vary in diffferent cultures, mav also be applicable here.

It may be of interest to look at the pattern of corre-
/

lational values f£ound at the .05 level or\kiii, as this could
I

have value in later tests involving mood and personality.
3

Table 14 shows these correlations for gross mood change in the
conditions of Impact (I) and Delay (D) as well as qu the Total

(I plus D). Table 15 shows the same for net mood'change.

-~
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Comparing the two tables, it is immediately seen
that there was a difference between the correlation of per-

sonality traits with amount of mood change (gross}, as

<

indicated in Table 14, and with the result of the ﬁood change
(net), as indicated in Table 15. An example is Emotionality
and the mood change Totals. o

It is also apparent that some personality traits
were correlated with different mood factors in the different
time conditions of Impact and Delay--for example, Responsi- ©
bility (Table 15). 1In the Impact condition this correlation
(with Factor 4) is seen to have mét thedstated criteria for
51gn1f1cance, vet it disappeared altogether in the Delay
condition and was replaced by less 51gn1f1cant correlations
with two other factors (2 and 5). This may mean that the
perSOna¥ity trait which can be found to correlate with one
factor of mood change-upon Impact may correlate with totally
different factors of mood change after Delay.

' The trait of\Emotionality ééemed to have a stronger
association‘with gross rnood change upon Impact (with Factors
1, 3, and 4) than after Delay (with Factor 1 only), supporting
the view that if the room had any effect upon the emotions, it
was immediate, and tended to level out over time.

The foregoing suggests that in 1ookin§ for correla-

tions between mood change and personality characteristics,

one must take into account the time factor involved in the
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mood change measure (upon Impact or after Delav) as well as
the tvpe of measure that is being used:; that is, whether
one is interested in the total amount of mood change which
occurs (gross) or in the final result of the mood change
(net) . | .
In summary, in this study, personality traits on the
GP? and the GPI were not found té have a significant corre-
lation with mood change, meeting the required criteria qf
significance. However, tendencigs toward correlation at a
lower level were seen to differ accoraing to éhe mood” change

rmeasure (gross ©r net) and the length .of delay.

Theoretical implications. The conclusions for

‘Hypothegis 4 seem to underline the intricacy of personalityh
measurerent, and to emphasize the care needed in making
assumptions regarding the relationship between personality
characteristics and mocd change. Personality traits, if
they correlate at all, are associated differently with gross
mood change and with net moéd change, and in both of these
cases the correlations differ, depending on when mood change
is measured. The;éfore, global assumptions regarding the
relationship between personality and mood chance would be
likely to prove invalid.

Practical implications. The area of mood change

study inveolving relationships with personality variables

needs further and more detailed study. If the nature of the

T



correlation debends upon the time factor and the type of
(e A .

mood change measurerent, then Impact and time spent in the
designed environment may also be a basiéifor design criteria.
An cntrance fover or dentist's walting room might present
migue problems of particular mcod change requirerments when
compared with a hospital ward or 2 private bagﬁroom. It
seems that further testing, focusing on particular mood
facteors, and perhaps using meod inducticon, migcht be indi-

. . : P
cated By the results of this study.

Hvpothesis 1l:

1

(v

rends in mood change by room sice.

il

Architecturally, when one is studving the effects oI certain

characteristics of a reocom upon mood, the net effec of the

¢t
7]

room upon +he majority of its users constitute the principdl
concern--althouch it is Zirst of all important to know
whether the room has any effect at zll upon mood. This last,
guestion was answered by the measure of gross mooé change,
andé it was apparent that there was no major significant
effect upon mood attributable tc the size of the test room.
t a leSser level of sicnificance than .the estab-
lisked, criterion, however, certain effects were observed due
to room size, ané a study of net mood chancge rgvealed the
direction of these changesQ t mayv- -be useful to examine
these results in the gross and net measures oI mood change.
When analyvzed separatelf.by mood factors, the gross

mood change total showed a difference in Factor i (Negative

Mood) between the -large ané the small room, significant



at the .05 level (F = 3.93, n = 62), with a mean of 4.30
units of mood chaige in the smaller room against 2.44 in the

larger (Figure 5a). Figure 5b shows that this change con-

[N

-

sisted of a net decrease in Negative Mood of =0.56 in the

large room and a very slight net increase (0.10) iw the

Al

-

small room. gf

?E"

Looking back to the literature, Lipman (1968} found
a diffg;ence in the tyvpe of hostility expressed in large and
small rooms. Since the relaticnship between hegative mood
ané hostility i§ not known, the present study cannot contri-
bute tc know}edge regarding the effects cof room size upcen

social behavier.
v L

.

Mean N€¥ Mocd Change by rooms is shown in Tables 31
te 35 (&ppendix 13).

Theoretical implications. I+t is obvious that mocd

change cannot be looked upon as a unidimensional wvariable.
The altering of different mood facters could have an impor-

tant bearing on .the design criteria for different types of
buildings, according to thelr uses. For example, one might

wish to encourage positive emotion in a mental hospital warg,
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while methods of decreasing negative emotion might be of
cehtral.interest in prison design. ‘ ‘
Practical implications. Room size by 1itself did

not appear to have any significant effect on mood change.

A trend, which was found in relatidn to one of the factors,
suggests that further detailed studies with emphasis ¢n in-
dividygal factors couléd be rewaréing both to research on mcod

. _
ané t¢ the emerginc fielé of psyvchelogical design criterla.

h{

Evocthesis 2: Trends in moeod change by windews. As an

objective measure of feelings in rooms with windows %Eé with=-

-

outr +*he measure of mooé change in this experiment did not
contribute to the suppert of the opinion that windows'make a
difference in feelings, which has been expressedé in the liﬁera—-
ture. It was expectgd that differences in ¢ross meod change
wouléd be found between the 0% andé the 100% window conditions.

.

However, it was felt that differences between the 0% and 50%,
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Figure 5. Total Gross and Net Mood Change (Impact plus

Delay) by Factors by Room Size.
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o:_between'lob% and 50% would be too subtle to show signi-
ficance. Thus, the 508 condition was not included'in the
hypothesig._ Neverthelegs,lin géneral, itrAtas ‘anticipated
that_ the 50% conditioﬁ would £fall bet;;e the two extremes
producing, perhaps; a significant trend. B
Figures 6 and 7, which illustrate the results of

gross and net mood change totﬁls, respectively, by jactors,
-show that this %as §eldom the case. In Figure 6, gross
mood change 1s seen to hdve been grea%est in the 50% condi-
tion in three of the.factors, while in-net mood change .
(Figure 7) the relatioﬁship between the three window cond;:
ti'ons was dibfferent-in every case. Here it is shown (Figure

7) that in Factor .4 (Negative Phygical State), the 50% con-

[o N

ition @id fall between the other &two (F = 3.81, p =-025,

Iy

n = 62) ané showed a sicnificant lineaxr trend (E = 7.66,
p = .008).
Theoretical implications. As with Hypothesis 1,

+hese results show that mooé change cannot be treated as 2a
wmidimensional variable, and that meaningful results can be
found only in studying the separate mood factors. The
initial assumption that =z 50%7windcw condition would produce .
mood change results halfwav between the 0% ané 100% condi- .-
tions proved to be incorrect~in this study, except in the

-

case of one mood factor.

Y
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Lobqls of Factors:

& : 1. Negative Mood
2. Positive Mood
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Figure 6. Total gross Mood Change (Impact plus Delay)

by Factors by Windows.
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Figure 7. Total Net Mood Change (Impact plus Delay)

by Factors by Windows.
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Practical implications. It seems that further studies

may be indicated in relation to Factor 4, which is the factor -
wi;h the radjectives Drowsy, Sluggish, Tiied. From the point
of view of design criteria, these feelings could be an impor--
" tant consideration in fdoms used for study or work, parti-
cularly. lThis factor, which showed a slightly significant
difference (;025) between window paﬁterns in net mood change,
also showed a difference, though f%ss significant (.05) be- o
:tween~room sizes, in gross mood change (Tabkles 26~30, Appendix 13).
Further studies cﬁqcerning the meaning of window
patterns would be helpful. Keighley (1973b) examined
"satisfaction" with various symmetrical window patterns, but

did not test asymmetrical patterns as used in this study.

Hyvpothesis 3: Interaction effects of room size and

number of windows. It was expected that there would be a

strong interaction between the room size and the pattern of
fenestration. Howevex, no support was found for Collins'
2 .

(1975) , Hollister's (Collins, 1975), or Manning's (1969) -
supposition of an interaction between windows and room size in
their effects upon human feelings. That there was noc indication
of interactipn‘in aﬁf-mood factor in either Impact or Delay seems
to carry important implications regarding further testing of
these variables, and also concernihg design criteria.

In the test of Hypothesis 2, the finding that the

. 50% condition was not in a straight line relation between

0% and 100% led to a separate examination of the three
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window- conditions in each room size, which is shown in
Figure é?for-grdss and net mood change. It was obvious
that in both measures of mood change the 50% condition di
a differeni relationship between room sizes ihan the 106%
or 0% conditions. figure 9 shows that, when gross mood
change was summed over factors, the 50% condition did not
differ from the 100% in the small room, while it differed

from both other conditions in the large room.

" Theoretical implications. It mav be that the under-

lving factors in the effects-of room size and windows on

mood are not closelv related. For exaﬁ?le, one might assume
tﬂat space is a factor relating both to windows and to size,
whereas the kevy factor in.hgman reactions ¢ windows maf be

light (as conjecépred bv Wells, 1965} and in the case of

size it may be airiness.

Practical implications. In the interests of design

*
criteria, further close attention could be given to the ele-

ments affecting human reactions, such as mood change, in
rooms of different window patterns without regard to size.
This would allow for more detailed study of many different
window proportions between 0% and 100%. A concurrent
description of each room elicited from different subjects
than those tested for objective reaction might contribute
to new methods of identification of some of the underlying

A

factors associated with human reactionfto windows. A
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51mllar description might be effected relating to room

sizes, without regard to fenestratlon.

Hvpothesis 5: AE test - Comparison of friendliness

rating of the six room photographs and evaluation of be-

havior on a test in the six test rooms. In the friend¥i-

ness rating éf photographs of the -six test rooms, a signi-
ficant difference was found between the small room with no
windows, which was seen as least friendly, and the large
room with all windows which was rated the most friendly
3331.001). ‘The strong effect between rooms found in the

AE ﬁest provides confirmation of the reliabilitg of Canter
and Wools' Friendliness Scale in subjective ;valuation of
rooms which differ in certain architectural details. How;
ever, when performance on the test was itself compared in
the different tést roéms, no différence was Zound between
the performance of the different subjgcts; associated with
the rooms that they occupied. Therefore, the total lack
of effect of the real rooms on test behavior should provide
; warning regarding the generalization from subjective
evaluations of rooms in photographs to behavioral reactiocns

in real rcoms.

Theoretical implications. These data add further

confirmation to the implication of Canter and Wools (13970)
that windows affect pecple's subjecti®® impressions of the

friendliness of a room. The subjective evaluation of a

o/
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room from photographs does not necessarily bear any rela-
tionship to the subjects' behavior in the same room. There
could be many reasons for this, including the natural
limitatioﬂs ¢f a phetograph compared with a real room, and
-also that one's evaluation of the friendliness of a real |
room might not in any way influence one's judgment of the

. apparent friendliness of rooms in photographs—--even though
they might be similar to that real room. However, in this
study, the room size variable contributes a new dimension

Il

t0 the area of friendliness evaluation of rooms.

L)

Practical implications. Until controlled compari-

sons have“been made between subjective judgmépts of room
vhotographs, subjective judgments of real rooms, and be-
havioral reactions in rooms under the same conditions,
generalizations would bg inappropriate régarding the formu-
lation of design criteria on the basis of evaluations of |

vhotographs alone.

ILimitations of the Study

1. At the beginning c¢f this studyv, the statement
was made that possibly no very great effect could be
expected.in the measurement of moodkéhange, other than that

which might be related to the personality characteristics

of the subjects.
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There were a number of reasons for this; for
example, thaflthe subjective measure of mood--and thus
of mood change--is a vefy subtle measure. ilso,-demands
were made of the subject to perform "tests," and thus situ-
ational factors may have competed with tﬁe characteristics
of the tedt—room to afféct the moad of the subjects. 1In
addition to this, mood was measured on a scale of four,

which limited the scope for change from one test to the

next.

-

As a test of the a priori probability of rejec;ing
the null hvpothesis, power tests were calculated for the
2 X 3 analyvsis of variance which was used on both gross
and net mood change data for each of the five mood factors
in the conditions of Impact, Delay and the Total (Impact
plus Delay). (A total of 30 analyses of variance were ¢

corputed, each with 62 subjects.)
oy _
The power tests showed that with a = .01, estimat-

T —_—

ing the expected effect size to Be small (£ = .10}, degrees

of freedom for room size (n—1 = 2 - 1) equal te 1 and
nl = 29 (Cohen, 1977, p. 365), then the probability of

rejecting the null hypothesis was .03. In other words, -

the. probability of detecting a difference i mood chaﬁée

.

by room size in these circumstances was approximately 3
. :) - ~

. in_lOO. Even i1f the expected effect size were estimated -

" ‘at a medium value (£ = .25), the power of the test would

-

be raised to-only .23.
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To detect a g&fference in mood change by window

-

3 - 1), expected

u

patterns.with a= .01, df =2 (n --1
-effect.size sﬁall (f = .10) and Eé = 20, the power of the
aﬂglysis of variance.was .02. Raising the expectéd effect
size to a medium value (f = .25) would ¥aise the power to
.17, or 17 chances in 100 that if an effect did actually
‘exist, it-'would be detected by this test.

When a power test was calculatéd for the inter-

L
action effects of size by windows, with a = .01, df =

(2 - 1)(3-1) =2, £= .10 and n] = 20, the power of the
two-way analvsis of variance to detect an interaction
effect was again .02 ox, if a medium effect were ?ostu—
lated, .17.

-

Therefore, one might regard the negative resultis
of hvpotheses 1 - 4 as, at best, tentative.‘ The power
tests indicate that failure to reject ghe null hvpothesis,
~even if an effect were present, could have been expected
in more than 75% of all cases, and in more than 80% where
differences .in window conditions or interaction effects
~between room size and windows were concerned.

| When sample size was calculated for a power of .80,
Qith small effect size as before (f = .10), and nf = 29,
the requi?ed sample would have to contain 586 subjects to

obtain this power to detect a significant difference be-

tween room sizes. In the same circumstances to detect a
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significant difference between window patterns, if a
di€ference did exist, would require a sample of 464 sub-
jects. Thus, for the six rooms, a total of more than

3500 subjects. would have been required. Obviocusly, to
perform the experiment'dhder these conditions would have
been impossible, as the large committee room which became
the two test rooms was available for only a two-month
period in the summertime} when studenits were not avaiiable
in such numbers, and even staff membexs ﬁere taking wvaca-
tions and therefore difficult to recruit. J

As a result of the%e power tests, and the fact
that several of the noﬁsignificant results were in the
hvpothesized diréction, it seems reasonable to suggest.
that further research along the same lines would be Jjusti-
fied, using much laréer samples and tight centrols over
concomitant variables. It might also be useful to develoD
a modified mood scale emploving five to nine measurement
intervals. Various other suggestions for controls are
inciuded below.

Nevertheless, in spite of the shortcomings men-—
tioned above, it is felt that this study introduced a new
focus Bf attention on an arez of measurement of behaviox
in rooms which vary in size and fenestration. The study
avoided the pitfallé of %nfluence due tQ geographic loca-

tion and orientation within the buiIding. The experiences
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of this study provide a useful key to some of the controls

which'may be needed in studies of human reactions to rooms.

-
~

2. It was concluded that an unnecessarily high

level.of anxiety was enggndered bv the mystexy surrounding

the purpose of the tests. To aive it a contrived, but.

logical, purpose wopld have eliminated many of the fee;;ngs

of curiosity and suspicion that must have affected mood.

In addition, including this purpose in the publicity t$\~ -
recruit subjects would sure;y hav® attracteé many more
voluntéers.

3. The silence of the ninth flcor (test rocms) com-
pared with the noise ané bustle of the eicghth (recepticn
area) probablf contributed considerably to the subjects’
uneasiness. .

4. The S—minute wait in the room might have occa-
éioned less anxiety if the subject could have been given
somethipg to do which would not distract his attention
from the room But would have been easier than simply walt-
ing for & buzzer tc sound. .

5. Considering the decrease in positive mood in

| . .
all rooms, which was greater than the decrease in any
negative mood, the rooms, or the tasks done in them, were
not well liked. The range of the friendliness ratings of

room photographs indicated that the rooms in the photographs

were all considered relatively unfriendly (locwest mean

-
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rating = 3.98 out of 7 for the most friendly room, where

a lower rating signified more friendly, a higher rating less

friendly). For a test of orxrdinary work oxr study rooms,

. -

perhaps a more neutral_axperlence would have been more
appropriate.

6. Adaing to the negative experience in the'test
room was the contrast with tﬁe appe;fance_of the iecegtion
area; which was ;ather pleasant and welcoming.&ith a ;ed
carpet and indirect nghtiqg,'although is was only a’corner
of the corrider. . N - o .

. 7. Because of the éifficulty of obtaining subjects,
ané the means used to rec}qit them~-mainly throﬁgh heads of
departments—-—one would expect that a bias may have been cre-
ated in +the motivation of subjects since ﬁhe principal reaseons
for volunteering became (1) to return a favor ;o.fhe Per-
sonnel Department, (2) to get away from work for half-an hourx,
or (3) to show their bosses a cooperative spirit.

8. Publicizing the experiment without givihg details
might also be expected to produce a bias in the range of per--
sonality characteristics of subjects. Risk-taking pérsons
would>be attracted by the unknown aspects of the-proposed
tests, while timid or self-conscidus people would be

excluded.

.

9. The time of year (summer), althouéh the only time

that the large Committee Room could be borrowed andrconverted
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into two test rooms, was not ideal from the point of view
| 9

of recruitment of subjects. Many of the staff were away on

- *

ho;iday and there were few students, comp§£ed with the
winter months. Continuous efforts to obtain the‘minimum
number of subjects required‘undouﬁtedly had its éffects on
the experimentex, which.might be felt by the subﬁects.

10. The use of only one experimentgr throughout,
while ensuring®one kind of consistency,‘introduced the.
possibility of a bias for or against certain types of sub-
jects whose approach might be more aggressive Sr in sdhé
way antagonistic to the’experimenter. .

11. Greéter value could have been obtained from the
use of Canter and Wools' Friendliness scale with the room
photogtraphs if it had been arranged to have one or several
of the actual rooms evaluated-on this scale by an incependent
group of subjecks. In this early stage of research in the
field, this coulé have made a éery meaningful contribution
with very little extra cost; except’in time.

12. If the Personal Questionnaire had includéd a_“'
cuestion to all subjects regarding their opinion of the
room, or even a description of it, a greater depth of under-

standing might have been found iIn the relationship between

the judgments of real rooms and of photographs.

>



SUMMARY AND CONCLUS IONS

The purposa&of this study was (l} to investigate the
possibility of differential mood change. in rooms of differ-
ent size ‘and different window conditions, (2) to look at two
measurés of mood changg, measuted uponjémpact with the test
room, angd again‘after delay in the room working on a test,
(3) to determine whether rooms of different size and diffex-
ent wiqdow{conﬁitions have a consistent effect on judgments

of rooms from photograchs, and (4) to investigate the possi-

bility of a correlation hetween mood change and personality

variables. '
Two adjacent rooms were used in the testing, one
twice the length of the o¢ther, but both egual in height and

width. The larger room was four window bays in lencgth and

" the smaller one two. Different window conditions were pro-

duceé by (a) leaving the rooms as they were, which gave a
-

100% windew condition, (b) covering one window in the small

room with a solid screen which matched the other walls, and

two windows in the large room, vielding a 50% condition, and

..(c) similarly covering all windows for 0% condition in both

- 1

YCcoms. ~—
The Gordon Personal Profile and the Gordon Personal

Inventory were adﬁinistered in a separate reception area

when the subject arrived and these were followed by the

administration of the 24-azdjective short form of Nowlis'

Mood Adjective Check List (MACL). The MACL was filled
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&

-

: photos for each djectlve. .. :
: e D Y s s

twice more, once after a 5-minute wait rn'the'test room
and again after completing Canter and Wools' Friendliness
Scale in judgments of six room photographs. The first
MACL results were subtracted from the second to obtain

Mood Change upon Impact, and t%e second from the third for
Mood Change after Deiey.

A principal components factor analysis with varimak
rotetion was mede on the first set of mood édjective ratings,
and fives factors were.extracted. Most of the mood change
results were analvzed by these factors except the total
Gross Mood Change, whlch ‘was also summed over conditions of
Impact and Delay. Two—way anzalvses of variance examined moocd
chadge by size and window conditions for each fector, under
the conditions of Impact, Delay, and the total fd} both
gros$ and net mood measures. Trend analyses.werelmade Bé
gross mood changenby';indows.

The Pearson correlation was used to investigate the
.relationséip between personality traits and mood charge. by

factors. ThefmFr;endlineés" ratings of the six room photo-

éraphs'were anaIvzed by split-plot analysis of -variance and

L -

a trend analysrs was performed later. Comparisonswere made

between the four control groups gnd matching experimental

s

ﬁondltlons by t tests between means, and the same was used

L4

to compare the control groups "friendliness"” ratings_of

Y,

L
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These analvses led tp the foliowing coﬁclusioﬁs,
with regard to the‘vafious gquestions investigated in this
study. For thié'parpicular sémple, an ox;:e;all_signigicantw
éffect on gross mood phange'was not found Fo be associated
with'room_sizé or with wiridow conditions, either upon
impact or qfter delay in the Test Room. NoOI was a signi-
&ficant interaction observed between the effects of room
size and windows. )

‘The judgments of "Friendliness" in room photographs
~revealed a highiy significant trend in judgments, varving
from the photo of the large room with ali_win@ows to the
small room with no windows. However, the judgments on the
f"Friendliness" Scale were no@fseeﬁ to be affected by the
Test Room which the subject occupied while doing the test.

| A few notable relation;hipé which were obse¥yed
between certain personality variables and mood ‘change were
associated only with particular mood factéfs and did not
reach both an acceptable degree of correlation and an

ot

dcceptable level ofvsignificance.

Suggestions for Further Research

Same of the lmpllcatlons for further researgé\

arising out of this' study are’:

r 1. less cormplex studies, involving only the indepen-
dent variable of room size {(floor area):

=
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less complex studies involving only the indepen-
dent variable of percentage (of exterior wall
area) of windows:

further explorations of mood change reactions-to
various patterns of windows constituting a 50%
(of exterior wall area) condition;

further investigation of reaction toiroom size
in rooms furnished simply but appropriately
with the basic needs for one-person activities,
e.g., sleeping, studying, bachelor apartment,
etc.:

investigation of the validity of generalizing
from judging photographs and drawings of rooms
to judging the same rooms in reality, using the
same scales; : :

studies relating to a comparison of behavior in
a room (e.g., mood change) and subjective evalu-
ation of the same room in photographs oOr '
drawings;

further detailed studies focusing on one mood
factor such as fatigue;

investigation of the possibility of producing
a modified mood scale for more accurate measure-
ment of "subtle changes in mood.
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(a) Reception Desk
~(b) Waiting Room
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A Short Form of the MACﬁ

Each of the following words describes feelings or mood. FPlease usalthe‘ﬁist to
describe vour feelings at the moment vou read each word. If the word definitely
describes how you feel at the moment you read it, circle the double check (vv)
to the right of the word. For example, if the word is relaxed and vou arce
definitely feeling relaxed at the moment, circle the vv-as follows: '

relaxed(:> ‘v ? _no. (This means vou definitely feel relaxed at
. the moment.)

If the word only slightly applies to your feelings at the moment, circle the
single check v as follows:

relaxed vv (:) ? no. (This means vou feel slightly relaxed at the °
' moment. )

If the word is not cléar to vou, or vou cannot decide whether or not it applies
to vour feelings at the moment, circle the question mark as follows:

. . o
relaxed vv v (:) no. (This means you cannot decide whether you are.
relaxed or not.)

If vou definitely decide the.word cdoes not apply to vour feelings at the moment, -
circle the "ne" as follows:

relaxed vv v ? (EE) (This means vou are definitely not relaxed at the
moment. }
Work rapidly. Your first reaction is best. Work down the first column, then go
o the Aext. Please mark all words. This shoulé take only a few minutes.
Please begin.

affectionate Vv v ? no fearful Vv v ? no
angry vwov 2?2 no engaged in thought vw v 7 noe
boastful vvov ? no sluggish vv v ? no
carefree wvv v ? no sad wvv v ? no

\\\/élutched wp vv v ? no warmhearted Vv VvV ? no
éohcentrating w v ? no rebellieps vw v ? no |
drowsy v v ? no self-centered Ve ovo? ns
regretful vv v ? no witty v v ? no

. kindly wvv v ? no jittery vv v ? no )
defiant wvwv v ? no serious vv v ? no
egotistic v v ? no - cired vw v ? no
playful vw v ? no sorry vw v ? .ne

Please replace this test in its envelope when you have finished, and seal it.

.
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FORM AE]l

The following words can be used to describe the room in ﬁﬁg photograph
as you see IX.

Every word on|the left side of the page is paired with onme on the right side.

Each pair of words has a sca*@ numbered from 1 to 7 between the two words, e.g.

oxdinary 1 2 3'4 5 6 7 unusu
/ '

EXAMPLE: If the room in the photdgraph seems to you to be ordinary, you will

encircle one of the numbers on the \left side of the sheet, close to the word

"ordinarv" (if verv ordirary, circle™lo. 1 oz 2, if kegs so, circle No. 3).

On the other hand, if the room in the photd seehg to vou to be unusual, vou will

encircle a nunber on the right side closer to the Wword "unusual" (No. 5 or, if

verv unusual, perhaps No. 6 or 7).

Please encircle one of the ‘seven numbers £or each pair of words, checosing the
number that seems best to describe vour feelings about the room in the photo-
graph.

Work as quickly as vou can.- Your first feeling is best.

Please begin right away.

HAPPY 1 2 3 4 5 6 7 SAD
HOT 1 2 3 4 5 6 7 COLD
WELCOMING 1 2 3 4 5 6 7 UNWELCOMING
SOFT 1 2 3 4 5 6 7 -+  HARD '
RELAXED 102 3 4 G 7 TENSE
KIND 1 2 3 ¢ 5 8 CRUEL
. SYMPATEETIC 12 3 4 5 6 7 UNSYMPATHETIC
SOFT 1 2 3 4 5 6 7 LOUD '
FRIENDLY 1 .2 3 4 5 3 7 UNFRIENDLY
INTERESTING 12 3 4 5 6 7 UNINTERESTING

AS SOON AS YOU HAVE FINISHED, PLEASE RETURN THIS SHEET AND THE PHOTOGRAPH TO THE
ENVELOPE AND SEAL IT.

THEN PLEASE TAXE THE NEXT ENVELOPE AND OPEN IT.
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The following words can be used to describe the room in the photégraph
as you see it. )

Every word on the %ééz side of the page is paired with one on the right-side.
Each pair of words\gizzznscale numbered from 1 to 7 between the two words, e.g.
ordinary 1 2 3 4 5 usual. '

EXAMPLE: If the room in the photograph seems to vou to be ordinary,” you will
encircle one of the numbers on the left side of the sheet, close to the word
"ordinary" (if very ordinary, circle No. 1 or 2, if less so, circle No." 3).

On the other hand, if the room in the photo seems to you t¢ be unusual, yvou will
encircle a number on the right side closer to the word "unusual" (No. 5 or, if
very unusual, perhaps No. 6 or 7).

-,

Please encircle one of the seven numbers for each pair of words, choosing the
number that seems best to describe vour feelings about the room in the photo-
graph.

Work as quickly as vou can. Your first feeling is best.

Plepse begin right away.

RYMPATHETIC "1 2 3 4 5 & 7 UNSYMPATHETIC °
HOT 1 2 3 4 5 6 7 COLD
SOFT 1 2 3 4 5 6 7 LOUD
KIND 1 2 3 4 5 6 7 CRUEL
FRIENDLY 1 2 3 4 5 6 7 UNFRIENDLY
WELCOMING 1 2 3 4 5 6 7 UNWELCOMING
INTERESTING 1 2 3 4 5 6 7 UNINTERESTING
RELAXED 1 2 3 4 5 6 7 TENSE
HAPPY 1 2 3 4 5 6 7 SAD
SOFT 1 2 3 4 5 6 7 HARD

AS SOON AS YOU HAVE FINISHED, PLEASE RETURN THIS SHEET AND THE PHOTOGRAPH TO THE
ENVELQOPE AND SEAL IT.

THﬁN PLEASE TAKE THE NEXT ENVELOPE AND OPEN IT.

~

o ‘
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The following words can be used to desiribe the room-in the photograph
as you see it. '

Every word on the left side of the page is paired with one on the right side.
Each pair of words has a scale numbered from 1 to 7 between the two words, e.qg.
ordinary 1 2 3 4 5 6 7 unusual. .

] o~ . ’ .
ENAMPLE: If the room in the photograph seems to yvou to be oxdinary, you will
encircle one of the numbers on the left side of the sheet, close to the word
"ordinary" (if verv ordinary, ‘circle No. 1 or 2, if less so, circle No. 3).
On the other hand, if the room in the phote seems to you o be unusual, vou will
encircle a number on the right side closer to the word "unusual™ (Ne. 5 or, if
very unusual, perhaps No. 6 or 7). '

Please encircle one of the seven numbers for each pair of words, choosing the
number that seems best to describe vour feelings about the room in the photo-

graph.
Work as_quickfy as vou can. Your first feeling is best. N
Please begin right away.
SOFT 1 2 3 4 5 & 7 HARD
SYMPATHETQ: 1 2 E\\ 4 5 6 7 UNSYMPATHETIC
INTERESTING 1 2 37 4 s 6 7 UNINTERESTING
FRIENDLY i 2 3 4 5 6 7 UNFRIENDLY
HAPPY 1 2 3 4 5 6 7 * sap
WELCCMING 12 3 4 5 6 7 UNWELCOMING
~ HOT 1 2 3 4 5 6 7 COLD o
KIND Vo2 s 4 s & 7 CRUEL N’
SOFT 1 2 3 4 5 6 7 LOUD
RELAXED 1 2 3 4 5 6 7 TENSE

AS SOON AS YOU HAVE FINISHED, PLEASE RETURN THIS SHEET AND THE PHOTOGRAPH TC THE
ENVELCPE AND SEAL IT.

THEN PLEASE TAKE THE NEXT ENVELOPE AND CPEN IT.

63
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The following words can be used to describe the room in the photograph

as vou see it. _ = , 'j&
Every word on the left side of the page is paired with'one on the right side.
Each pair of words has a scale numbered-from 1 to 7 between the two w rds, + G,
ordinary 1 2 3 4 5 6 7 unusual. ~

EXAMPLE: If the room in the photograph seems to you to be ordinary, vou will
encircle one of the numbers on the left side of the sheet, close to the word
"ordinarv" {if verv ordinary; circle No. 1l or 2, if less so, circle No. 3).

On the cther hand, if the room in the photo seems to vou to be unusual, yvou will
encircle a number on the right side closer to the word “unusual" (No. 5 or, if
very unusual, perhaps No. 6 or 7).

Please encircle one of the seven numbers for each pair of words, choosing the
number that seems bgst to describe vour feelings abouit the room in the photo-
graph.

Work as quickly as ¥Qu can. Your first feeling is best.

Please begin right away. ' .
WELCOMING 1 2 3 4 5 6 3 —\\ UNWELCOMING
SOFT 1 2 3 4 5 6 7 / HARD
KIND 1 \2 3 4 5 & 7 .  CRUEL
HAPPY 1 /} 2 3 4 5 6 7 SAD
SYMPATHKETIC 2 3 4 S 6 7 UNSYMPATHETIC
SOFT 1 2 3 4 5 & 7 LOUD
INTERESTING 1 2 3 4 5 6 7 UNINTERESTING
HOT 1 2 3 4 5 6 7 COLD
FRIENDLY 1 2 3 4 5 6 7 UNFRIENDLY
RELAXED 1 2 3 4 5 6 7 TENSE
”~ (

1
AS SOON AS YOU HAVE FINISHED, PLEASE RETURN THIS SHEET AND THE PHOTOGRAPH TO THE
ENVELOPE AND SEAL IT. o

THEN PLEASE TAKE THE NEXT ENVELCPE AND OPEN IT.
Y

““\\\



N FORM AES 172

The following words <an be used to describe the room in the photograph
as you see it.

Every word on the left side of the page is paired with one on the right side.
Each pair of words has a scale numbered from 1 to 7 between the two words, e.g.
ordinary 1 23 4 5 6 7 unusual.

EXAMPLE: If the room in the photograph seems to you to be ordinary, you wil;
encircle one of the numbers on the left side of the sheet, close to the word
Yordinary" (if vervy ordinary, circle No. 1 or 2, if less so, circle No. 3).

On the other hand, if the room in the photo secms to vou to be unusual, you will
encirclg a numbexr- on the right side closer to the word "unusual" (No. 5 or, if
very unusual, perhaps No. 6 or 7}.

Please encircle one of the seven numbers for each pair of words, choosing the
number that seems-best to describe your feelings about the room in the photo-

graph. . ﬂj\\v : . .

Work as quickly as vou can. Your first feelihg is best.

Please begin right away.

KIND 1 2 3 4q S 3] 7 CRUEL
HOT 1 42 3 4 5 6 7 coLD
FRIENDLY 1 2 3 4 5 6 7 UNFRIENDLY
HAFPPY ll 2 . 3 4 5 6 7 SAD
) RELAXED 1 2. 3 4 5 6 7 TENSE
SYHPA%HETIC 1 2 3 4 5 () 7 ’ UNSYMPATHEETIC
SOFT 1 2 3 4 s & 7 HARD
INTERESTING 1 - 2 3 4 5 6 7 UNINTERESTING
WELCOMING 1 2 3 .4 5 6 7 UNWELCOMING
SOFT 1 2. 3 4 5 & 7 LOUD

* -

{._-'

AS pOON AS YOU HARVE FINISHED, PLEASE RETURN THIS SHEEET AND THE PHOTOGRAPHE TCO THE
E LOPE AND SEAL IT.

HEN PLEASE TARKE THE NEXT ENVELCPE AND OPEN IT.

AN
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The following words cdan be used to describe. the room in the photograph
as vou see it. A?

— -
Every wo on the left side of the page is paired with one on the right side.
Bach pair af worgs’ﬁhs a scale numbered from 1 to 7 between the two words, e.g.
ordinary 1 X34 5 6 7 unusual. : '

EXAMPLE: If the room in the photograph seems to vou to be ordinary, you will
encircle one of the numbers on the left side of the sheet, close to the word
"ordinarv" (if verv ordinary, circle No..l or 2, if less so, circle No. 3).

On the other hand, if the room in the phofo Sgems to you to be unusual, you will
encircle a number on the right gide clgser to the word "unusual" {No. 5 or, if
verv unusual, perhaps No. 6 or 7). -

Please encircle one of the seven numbers for ecach pair of words, choosing the
number that seems best to describe yvour feelings about the room in the photo-

graph. QE:E\/

Work as quickly as vou can. Your first fee}ing is best.

Please kegin right away.

INTERESTING 1 2 30 a4 s s 7 UNINTERESTING
HAPPY 1 3 3 4 s & 7 SAD
~ . SOFT 1 2 3 4 5 & 7 "EARD
FRIENDLY 1 2 3 4 s & 7 UNFRIENDLY
RELAXED 1 2 3 4 5 & 7 TENSE
HOT 1 2 3 4 5 & 7 COLD
WELCOMING 1 2 3 4 5 6 7 UNWELCOMING
SYMPATHETIC 1 2 3 4 5 & 7 UNSYMPATHETIC
SOFT 1 2 3 4 5 & 7 LOUD
KIND 1 2 3 4 5 6 7 CRUEL

AS SOON AS YOU HAVE FINISHED, PLEASE RETURN THIS SHEET -AND THE PHOTOGRAPH TO THE
EINVELOPE AND SERL IT.

THEN PLEASE TAKE THE NEXT ENVELCPE AND OPEN IT.
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APPENDIX 6

SUBJECT SHEET (PERSONAL QUESTIONNAIRE)

e .’\
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Name ' Subject No.
Tel. No. Date
) Sex
T Age
Occupation
Times arrival
begin GPP finish LT
begin MACLI finish TEMP
‘. H.INT
Total f£finish
H.EXT
B.F.
1. How much sleep did you have last nicght? hours.
2. Are vou in good health today? Yes No
If other than 'ves', explain briefly
How badz
3. Hawve you taken any medication or alecohol since midnicht last nicht?
Yes No
If 'ves', when what how much
4. Eas anything unusual happened today or during the past week which mighi
tené to affect vour mood? Yes No
If 'ves', what was it and how did i make vou feel?
5. WOMEN = re menstrual cycle Yes n.a.
Does today fall within a menstrual peried from five davs 'before
menstruaticn to five days after is?
. ¥ P
Does vour meed change very much during ané before menstruation? Explain
6. OQFFICE STAFF - Do you work in this building? Yes Ne
Rocm No. Comments
¥]. Comments on Test

SUBJECT SHEET
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®YORK BULLETIN

UNIVERSITY
Published five days a week during term by Communications Department.

Deadline 12:00 noon on the day preceding publication. Room S802, Ross (667-3441).
Items submitted will be edited as required

Tuesday  July 6 - Wednesdavy Julv 7, 1976 EMERGENCY SERVICES CENTRE - 3333
GENERAL
** . The Orange Snail Coffee Shop (Room 107, Stong College) opened July § and will be open

from 8:00 a.m. - 11:00 p.m. (licenced from 12:00 noon-1:30 p.m. and 3:00 p.m.-11:00 p.m.)
Monday through Friday untii further notice. .

Food § Tlenty Enterprises offer noon-hour. lunch service (effective July.5) for faculty

and senior administrative staff in the Osgoode Hall Senior Common Room from I12:00 noon -
<100 pam. The SCR will be licenced under the canteen Jdicence in approximately three weeks:
cash or Chargex accepted. 2 -

- r

The York University Track Club invites all members of the community to participate in a
Superstars Competition, which is being held on Sunday, July 11 at the Tait McKenzie
Building. Registration commences at $:00 a.m. with covents s$tarting at 9:00 a.m. Events
will include 2 two mile run, 50 metre swim, two mile bicvele ride (bring own bicveles), and

ot
an obstacle course. Prizes will he given for men and womer in the fellowing categories:
. «12-15 vears: 16-19 vears: 20-29 avears; 30-39 years: and 40 and ever. A $2.00 entry fee
will be charged: for further information call &6T7-2347 (Room 303, Tait Mckenzie Building).

- The students of Atkinson Visual Arts 200 (Matrix Studie) arc prescenting an exhibition of
their art work from July 28-August 9, 9:30 2.m.-4:00 p.m., in the Calumet College Common
Room at Atkinsen College

Volunteers are requested for participation in a research croject from July 22 to August 27
(weekdavs only); individual times will be arranged by appeintment. Interested persons may £
call Barbara Inaniecki at local 227¢/2511 between $:30 a.m. and 4:30 p.-m. or S22-35888

in the evenings. i \\\‘\\u
* Cheques Requisitioned frem the Accountiny-Uf

requests the cooperation of the Com;unit}‘gy : practice of zllowing § davs
for the preparation of cheques, including travel advances, petty cash reimburscenents,
expense reimbursements, etc. Flease do not reguest to arrange special pickup unless

of the Chief Accountan:t
iy

absolutely necessary. ~
* Members of the community are asked to note that in order tc facilizate

T
being helé on Sunday, June 11, Thempsen Boulevard and Fraser Drife from'At
to the T.0.B. exi é

> The Stan Kenton Band will hold a econcert at BSurton Auditorium on Friday, Julv 16 at §:00
p-m. General ‘admission is $5.00 and tickets are available from the Conference Office
(Reom 138, Winters College) or the Conference Desk in Winters Residence.

EVENTS '

Tuesdav

12:00 noon - Y.U.S.A. General Meeting - new members may join at door - Room D, Stedman Lecture
Halls

chnesdaz

12:00 noon & 1:00 p.m. - Summer Film Series - [Film Library] a cartoon festival featuring
Donald Duck, Elmer Fudd, Felix the Cat and more - Room 114, Scott Library

12:00 noon - 1:00 p.m. - Yogsa Classes - Common Room, Atkinson College

9:30 p.m. - Starpaczing - Twin Astronomical Obscrvatories, Petrie Science Building
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VOLUNTEERS

REQULESTED FOR PARTICIPATION 1IN A RESEARCH FROJECY

VOLUNTEERS

WIHERE ?

Ross Building, 8th £100r SCUTH
WHEN 7

3 :
. |
From July 22nd to August 27th - WEEKDAYS ONLY - Individual

times will bec arranged by appeintment.
HOW 2

Z-NAN-YETSKI)

Phone Barbara Znaniecki (proncunced =
667-2279 or 6€7-2511 between .30 a.m. and 4.30 p.m.

or B22-3888 (in Mississauga) evenings.

WHY ?

To take part in an interesting project and share in a

new cxperlence.
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LETTER TO DEPARTMENT HEADS
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Memo to:

J/’

N

\
From: Barbara Znaniecki

188

4

Subject: Rescarch Projecct for Ph.D. in Psychology

Date: June 24, 1976

‘r

The following are a few notes on the rescarch project that I have discusscd

with vou within the last few days. It

is in the arca of Architectural Psycholoagy

and is a study of people's reactions to rooms of different sizes and different

window conditicns.

The rooms to be tested are in the Ross

Building. The measure of response will

be Mood Change. S$ix different room cenditions will be studied. :

Subjects will be scen individuai&y. Basically what the Subject will be doing
will be simple paper-andé-pencil tests to which there are no right or wrong

answers - just choices or prefereonces.
one will be a Personality measurc, the
Mcod Change, and onc of the tests will
conditicns.

.

The total time required will be approximately one heur. An opportunity will

Soveral "of these will be Mood tests,
results to be correlated later with
be a task relating to the Test Room

-

be provided at the end of the Subject's interview to comment on the cxperience
ané the Project. I am hoping for a totel of at least 100 Subjects.

Naturally I woulé not want prospective

nemo as I am looking for a spontancous

another sheet with a few points that I

apply. You can assure any prospective

will be held in stricticonfidence, ané

in the analysis. o one except myself
L=

I shall be ¢glad to send vou an outline

Subjects to seec the contents of this
mooé response, so I am attaching

hope might interest people enough to
Subjects that all individual resulis
only totals andéd averacges will be used
will see any of the individual pagers.

£ the results after the analysis has

been completed if you would be interested.
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VOLUNTE
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N , : _
RS REQUESTED FOR PARTICTPATION IN A RESEARCH PROJECT

WHERE ?

-~

Ross Bullding, Sth floor SOUTH

WHEN ? . ‘

From July 22nd to August 27th - WEERDAYS QRLY - Individual
times will be arranged by appointmment.

s —

HOW 7

Phone Barbarxa "“anlLC(l (pronounced S-NAN-YETSKI)
667-2279 or 667-251]1 between £.30 a.m. and 4.320 p.nm. i 1“
or S22-3885 (in blqs issaugal) evenings.

+

(o

To take pari in an interesting project ané share in a

new cxperxience.

Participation is simple. It will take about eone heour of your
time. Youxr gpar ill consist merely of £illing in some
paper-znd-pencil forms. There are no right or wrong ways to
do this - 21l are jLSt choices or crefercnces. The preject
will ke exglained after vou have finished the fomus and you

will have an opportunity te comment.
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APPENDIXN 10 -

INTRODUCTION FOR SUBJECTS

7
. { .
We are conducting some experiments, a§ you know,

& - -

‘mood studies. I'll ask vou to fill in some paper-and-

pencil tests. They are very easy to do. There are ne
richt or wrong answers, so anvone can do them: They are

Just choices or preferences.

We're a little crowdeé for space as you can see,

,
)
5
"3
[
rt

so I'1l just start vou off here so that vcocu can s

’_.l
'.—l
o
[

kind of tesis they are, andé the rest of them vou'

able tc de on vour own in ancther room, following writte:

instructions.

Do vou have any questions befcre we begin? .

Are vou ready to begin now?

191

in

This-is. followed by ceing throuch the instructions

- - : .
for the Gordon Personal Profile and Inventory. When these

- X

are completed, the subject is given the instructicons for

the first MACL, to read to himself. The subject is asked if

- -

he/she understands them, and if there are any cuestions.

After the first MACL, the subject is given the

[y

" appropriate sheet of directicns to get to the Test Room.
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FOR EXPERIMENTAL SUBJECTS

WRITTEN INSTRUCTIONS

-
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WRPTTEN INSTRUCTIONS FOR CONTROL GROUP 1

STV T NPT NS T
IDISTILSTIONS

Please walk azlent the corridor to the ”“\1*” sirm, tum 1200
and ~o ur the stairs to Doom 324 A

) ——
when you cet to the room, co in and clese the door bahing rou.

You will find a arge brewn enveleone on it which
-

b
b
containg your les

o5

y -1
D

. ':
: l-;‘
Fd 4
:JJ

i
[

Please 2it dovm at the table =md wait antll oz hear g buzzer
sound before reu open the envelope (sbout & minutes).

T I - e - < e B - S b el +

“nen vou hear the duzzer, open the-envelope asnd LaXe cut the
- 3 =% 3 ey e 3 - - ey = L - mymr AT 3 - - e e

test., 2ead the instructions carsfully znd then @0 the Test

-y
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WRITTEN INSTRUCTIONS FOR CONTROL GROUP 2 '

TUTCATITAT T AL NS
oY s b ..,O_.b

" e pm Tm = - - . N ~ - o al
Pleage walk along the corvidor to the "Ixit" simm, turn left
and co up the stairs to Room 3942 /\. '

p—

You will *ind z %t=ble with envelopes on ii which contzin our
test for

£ x 4 e g Fs —~ — - e ES -

Cren the Tirst enveicpe right away and teke cut the lest.
Y o LT - SO SN
Dead TS @gstructions ¢earelully and then oegin the t2st.

0 - - - - A'- P Bl - I
After vou have Finighed =nd sezied the first lest, conuinue
with the others. in numericel order without delay.

4 -
3
.
. I
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TABLES OF THE ANALYSES OF VARIANCE FOR THE
MOOD FACTORS OF NET MOQOD CHANGE FOR IMPACT
AND DELAY

“ 2
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Analysis ¢f Variance Summary Table feor Net Meod Change upon
Imgact for Factor 2 '

Scurce Ss £ MS F =}

R R

affects

Rcem size
Windows

2-way Interacticns
Size X Windcws

Residual

]
-

cta

da O

)
oy &N
i

[

1€.45 2 §.22
230.40 Se .11
257.38 el 4.22

.21
1.18

(8]
.

O
O

C.€5

¢.15
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Table 18§

Analvsis of Variance Summary Table for Net Mood Change upon
Impact for Factor 3

Scurce . ss & ¥ E 2
o
Main effects
Rogom size - 4.14 1 £.14 1.35 0.25
Wingows . 6.78 2 3.39 1.10 0.34
Z2-wav Interacticns
Size X Windows 23.96 2 11.98 3.90 0.03
Resicdual 172.20 56 3.08
Total 206.77 6l 3.38




( Table 19

Analysis of Variance Summary Table for Net Mood Change upon

. .- Impact for Factor ¢ \

Source SS af MS~\& F 2

Main effects
ROOmM size 0.36
" Windows 9.86

(Y™
o
[
o

. »
4%
'_J
faw )
L]
o
Y}

2-way Interactions
Size X Windows 3.93

o
H
L[]

(V)
~1
'—_..I
L[]

[
[¥3]
(]
L]

L3
8

Residual 95.40 56 1.70°

- \\
Total ' 109.42 61 1.79 | <




Table 20

Analysis of Variance Summary Table for Net Mood Changé upon
Impact for Factor 5

Source SS df MS F o

Main effects

Room size .02 1 0.02 0.01 0.94

Windows 1.69 2 0.84 0.34 0.71
2-way Interactions

Size X Windows 0.97 2 0.48 0.20 0.82
Residual 138.87 56  2.48

Total 141.35 61 2.32




Analysis of variance §
Del

arv
avy for

to
o

2]

Source

ss  &f  Ms 3 2

Main effects '\

Room size 1.23 1 1.23 0.26 0.61

Windows 13.76 2 6.88 i.46 0.24
2-way Interactions

Size X Windows 7.49 2 3.75 0.79 0.46 -
Residual 264.17 56 4.72
Total 286.34 61 4.69




‘Analyvsis of variance Summary Table for Net Meod Chan
Delay for Factor

Table

-~

-

-

-—

?\;-‘

t
o
w

]
‘

Source S £ £
Main effects

Room size 0.04 1 0.04 0.00 0.95

wWindows 15.90¢ 2 g.05 v 1.00 0.38
2-way Interactiens -

Size X Windows 11.58 2 5.79 0.64 0.53 .
Residual 507.70  Sé. Q.07 3 )
To+ral 537.37 €1 §.81

-
A1
= F.
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Table 23 r~

Analysis of WV riance’Suﬂﬁa+; Table for fét Mcod Change after
i Delay for Factor 3

Hh
P
A
I
ro

Source ' ss a

Main effects

‘Reoem size 7.26 1 7.26 4.70 0.04

Windows 0.78 2 0.3¢9 0.25 0.78
2-way Interactions

Size X wWindows 0.54 2 0.27 0.18 0.84
Resicual 86.57 56  1.55
Tetal T 94.98 g1l 1.56




 Table 24
Analysis of Variance Summary Table for Net Mood Change after
Delayv for Factor 4

Source ' - SS arf "MS

SS ar MS F 1<

Main effects o

Room size ‘ 0.19 1 0.19 0.14 0.71

Windows 2.47 2 “1.24 0.92 0.40
2-way Interactions

Size X Windows 0.40 2 0.20 0-.15 0.86
Residual T 74.87 56 1.34
Total 78.00 61 1.28 .




. Table 25

Analysis of Variance Summar\ Table for Net Mood Change after
Delay for Factor 5

Source ~ ' Ss df MS F 2

Main effects
Rocm size " 2.89
Windows : 15.11

[
o

0
o
(Va3
Lo

’
()Y
i =
O

.
L)

2-way Interactions

Size X Windows 23.17 2 11.58§ 2.57 0.09
Residual B 252.27. 56 4.51
Total o $292.97 61 4£.80

D



APPENDIX 13

TABLES OF MEAN MOOD CHANGE, GRCSS AND NET, BY
ROCMS, FOR THEE FIVE MQOD FACTORS

-~



‘Table

26

Mean CGross Mccdé Change by Rooms for Factor 1:
Negative Mocd

Rooms Inpact Delay Total
R400 1.Q00 0.500 1.500
R20G 1.900 2.00 3.900
R450 1.200 2.400 3.600
R250 2.200 1.700 ‘ 3.800
R40 1.083 1.167 2.250
R20 2.200 2.900 5.100

e

L__X\\
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Mean Greoss Mood Chance by Rooms for Factor

Table

- -
-/

Positive Mgod

.
- .

Roonms Impact Del?} gotal
,R400 '2.300 1.900 4.200
R200 2.1Q0 1.600 3..700
R450 3.100 3.300 €.400
R250Q 1.400 2.700 4.100
R40 2.00 2.833 4.833
R20 2.300 2.600 4.900
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Talble 28

Mean Greoss Meood Change by Reoms for Facter
Egctistic Defiance

Reems . : Impact Delay

R400 0.200 0.600

R200 0.700 0.900

R450 : 0.700 0.600 1
R250 1.200 1.100 2
R40 1.167 - 0.667

R20 1.900 1.200

LY



Table 29

Mean Greoss Meod Change by Rooms for Factor 4:

Fatigue

ROOMS - , Impact Delay Tctal
R400 0.600 0.200 ¢.8S00
R200 0.800 0.700 1.500
R450 0.300 0.400 0.700
R250 1.100 0.700 1.800
R40 0.300 0.833 1.333
RZ20 1.200 2.600

1.400




o

Table 30 w

Mean Gross Meeé Change by Rooms for Factor 5:

Concentration
Rooms Impact Delayv Total
R400 1.100, 1.800 2.700
R209Q 2.00, . 1.700 3.700
R450 1.400 ) 2.800 4.200
rRZ250 1.400 1.400 2,800
R40 ' 1.500 1.833 3.333
R20 . 1.100 1.800 - ~3.000




Table
Mean Net Meced Chance bf_ROCms for Facteor 1:
' Negative Mccod
Rooms .Imgact//’“ Delay Teotal
R400 -0.800 +0.100 -0.700
R200 ~-3.900 +0.200 -0.700
R4S0 -0.40¢ 0.000 -0.4940
R250 -0.800 -0.500 -1.300
R40 -0.917 +0.333 -0.583
R20 +0.800 +1.300 +2.333

[§9

L3 ]
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vean Net Mood Change by Reoms for Factex C
ositi

Roens Impact -Delay Tctal
R400 -=1.9Q00 -1.700 -3.600
K200 -2.100 ~0.400 ~2.500
R450 ~1.900 -1.70Q -3.€600
R250 ~=0.200 -2.300 -2.500
R40 ~1.000 . ~0.500 -1.50¢
R20

-1.700 -1.000 -2.700




Table 33

. Mean Net Mooé Chance by Reoms for Facter 3:
Ecctistic Defiance

RoCmS -Impact Delay Tetal
R400 ¢.000 +0.300 +0. 300
R20Q. -0.300 -0.300 ~0.600
R450 =0.500 +0.400 -0.100
R250 -1.000 -0.100 -1.100

-1.000 +0.333 -0.667

+1.2C0 -0.600Q0 +(.€00




Table 34
Mean Net Mood Change by Reoms fox Factor 4:

Fatigue P

Reoms Impact Delay Total
>

R400 -0.600 0.000 -0.€00
R20¢C -0.€00 -0.300 -0.900
R450 +0.100 -0.200 -0.100
R2ZS0 -0. 300 -0.100" ~0.40¢
R4(Q ¢.cac +0.333 +0.333
R20 +0.800 +0.200 +1.000




Table 35

Mean Net Mood Change by Rooms for

Facter 5:

Concentration
Rooms Impact Delay Total
R400 -0.300 -1.800 ~2.100
R200 -0.400 +0.100 . =0.300
R4S0 0.000 -1.800 -1.800
RZ50 -0.200 -1.200 ~-1.40p
R40Q -0.6€67 +0.167 —~0.500
R20 ~0.300 © =0.900 -1.200






