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~ Abstract A study of the relationship betwsen the behavior of pre-school children
and the physical nesr enviromment has been initiated at Cormell. Illumination
and sound levels, color, omipmni, and spatial configurations in a nursery
school room will be varied. Systsmatic otservational records will be kept of
the level of play, the incidence of aggression, and movement in and out of, as well
as within, the test area. | -
Introduction The 3-J ysar age gmup displays particujar activities, behavioral
patterns, socisl relationships and interests that might be influenced by interior
space. Tho effect of the near physical enviroment has not been well docusmted.
Were it aveilsble, informatjon about the effects of modifying sspacts of the
envircnment might b:'\n,od to establish criteris . ~ - In of day-care centers,
schools, playgrounds, imstitutions and even residences.

This study does not pretend to gather information on 30 messive a scale. Since
the nature of ths irput in an ongoing mursery school enviroemm? includes so masty
mm sd socisl intersction variables, ths scope of a study such as this becomes
very quickiy restrictad by methodological and time considerations. It is our
intenticn o comduct a pilot ctudy first, in which es many relevant varisbles as
possible are cimtrolled.
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Objectivs criteria or determinanvs for design direction have been scarce,
and the inmit;ve gpprosch prevalis. It is intesded that ties botween designers
and psychologists will be strengthened by research efforcs of this typs. Exchange
of data, feedback on evaluation of euvircmwntel variatiom, and the indication of
trends for further study are vital in encouraging bshavioral science-design
integration. |

The preofession of interior or envimummm design is experiencing an
increasingly rapid and desirzble move toward more objective design criteria and
human envirorment performance standards. The assumption that che designer, with
his experimental intuitive spproach, is adequately equipped tc solve the majority
of design problems encountered is now being questioned. Because of the incresse
in design-behavioral science commmication, the designer wiil find it necessary
to be better grounded in the knowladge of the behavicral scieamtist as well as
in the knowledge of the structurai enginesr. The designer's sctivity will be
concerned with devsloping and usin; s mothodology that permits coordination and
comzmication with the interscting disciplines. Variatiomns in lmzungo.md

- methodology make this task difficult, The designer's objective will then become

a merging of zaviremmental sciance and enviranmental psychology in regard to
environmental needs; he will attsapt to merge hman and social factors with a
design focus. | |

The need for ths design profession to became familisr with the msthods snd
goals of the social sciences is gradually being zim'-ouvs‘.asprud credence,
helped slong by popular comcems snd humsn-centered Zesign comcern. Meny design
educators recognize this need and are attempting to orieat their arriculum
in this divection. There is sn wnfurtunate dichotzmy betwsen the scientific
mathodology of behavioral science and the intuitive approach of the traditional
designer. The role of psychology in ducign s to idsntify swme of the 'cffects
of the enviromment on behavior, snd provide relevant behavioral data for the

dosimr. < :




Design effectiveness of %he nesr enviromment in mssting functional criteria
is defined in torms of mmsn bshavinr or performance. The design process should
oncourage development of the feedback lcop so that the designer can know how
adoquatziy his predictions and decisions meet the progrsm needs. Peedbsck would
contridbute to building wp 2 body of mowledge ebout solutins which, combined nitﬁ
the body of knowledge in lumen and socinl factors, would ensble the designer to
provide a botesy servics, The dssipgn profession hes conceatrated primarily on
hardwars oxr chbjoct design, and lacks sccurate, reliabls information on performance
factors. Knowledge about performance and hamen needs, or scftware research,
shoulé precede hardware formulation.

The present study will bs primarily concernzd with behavioral-environmental
relationships. One of ths factors dotermining cur focus was the lack of research
that has been done with pre-school children in a mtaipulated envirorsmnt. While
sano studies have described behavior in existing environpents, little research
has been conducted on how the sawe children bebave when onvimul varisbles
in the sune |

The large number of child care facilities that are either existing or planned
make the need for rescarch on the effacts of the physical envirozaent on Children's
behavior espacially pressing. It is likely that 2 drastic increase in child care
centers will result if Congrass passes the Child Development Act. Yet an organized
body of kuowledge for designers and mursery school personnel based on substantiel
environment-behavior research is still non-existent.

iocation are altered.
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In the area of color, few criteris are available other then the designer's
or client’'s subjoctive preferencas. Sewral investigators (see Bay=s, 1967)
have found that up to the age of about six vears the wam colors - ved, yellow,

~orangs - are preferred to the cool colors. Younger childien appesr (o prefer

red and change their preferencs to blus st an oldsr age.

In a study of children from ages five to nine testsd 27 two-year intervals,
Frieling found 1ikes and dislikes more extreme for the younger children. The
youngest liked rved and msgenta and the 5-10 year olds had a strong dislike for
black. He noted an emthusiasm for full chrcass and strongz pure color, and at all
sgus & dislike of nsutral colors whethsr in dark or light ramge.

Color prefcrences of mentslly subnormsl or emotionally disturbed children

" have not been subject to much study. One zcudy cited by Bayes (1867) foumd that

children, when supplied with interchangesble desk tops, preferred red desk tops
early in the momning snd during the begimning of the week, but during the lstter
part of the day snd the week chose yellow, blue and green. Green and yellow
were fourd most in demend for creative lessons; red tops wers correlated more highly
than the others with destructive activity such as scribbling snd carving.

Croma znd Witt (1969) ran trials on 5C .. ery 5chool children auring which
they were allowed to play with red, blue, graen, snd gray blocks presented in varied
spatiel arrsy, Position preferences appeared to be more importaat than color

preforence in the sdZection of blocks.

In the physical dssign of nursery schools or day care cent.vs, color selection
and dsterminetion of equipment and enviromment is & necessary part of the planning
process. Most color ulocﬁm dscisions ave buod on highly subjective opinions,
"'soft mM". or very casual information. The most objective data related to
color that are currently available are concerned with glare (reflectancs factors |

of a given color or suzface), saintenance of a given color, and color fastness.
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However there is no similar informstion availsble to nursery school or day care
center personnyl designers or architects than can bo used to actuslly guide
meny in choosing color for different effects.

Three-year old and four-year old children attending the Cornell University
Nursery School will participato in the study. While the nmursery school hss
tried to attract a diverse group of children, the msjority of the children are
white, middle cliis, and many ave chiidren of comon. staff and faculty.
Test Bnvircnment [he study is being conducted at the New York State College
of Humen Ecology, Cornell University, by the Departmsncs of Design snd
Envirommental Analysis end Hizzea Development snd Pemily Studies. A special
room has been prepared at the Cornell Mursery School.

Since behaviorsl developaent occurs in resl social settings rather than
in the isolation of the laboratory, the plen wss to use & real-life setting
(d.g.. s mursery school room), but to make the emvirommemt changeabje in
8 Systematic way, thus obtaining ¢ m¢ .oatrol <« . sarisi.es in & nstursl situation.
By systematically varying oms aspect of the suvironment at ¢ timo, sand recording
observation of selocted aspects of the children's behavier, the effect of each
varisble might be tessed out. - |

The mejor test arsa is in a 16 by 20 foot room within the nursery school
nommally used by the 3 year old groip &8 & locker and general activity room.
-This room has been equippod with & peridant 1ight track system with light fixtures,
vhich can be moved back and forth and adjusted to direct its light to any position.
The lighting systew is equipped with dimmer switches whi:h will permit changes in
the illuminstion level for 0 to 100 footcamdles. Color ¥ilters have beem provided
for the fixtures, to use in a portion of the color envirument study. |
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The illumination follows the established IES format for footcandle messure-
ment. Folding partitions, 4 feet by 4 feet, have bsen constructed to provide the
nesdad spece formations and divisions. Some of the peanels sye curved to help
create a more froe-form space when desived. The partiticns hsve been constructed
g0 as to accommodate panels of various colors. These pensels can be sl:ld‘in and
out of the partiticns to create a color change in the space surfsces. Pmnel: with
acoustical tile attached, which also can be 31id in and out of the partitions, have
been provided. Provisions arc made alz> for henging some of the psnsls on the
surrounding walls, if needed for further sound absorption.

All psnels, axcept the color panels, the partitions, and visible walls have
been painted white in order to creats s more neutral or “c.lorless" envircrment.
White surfuces also provide a "purer” base for the colored light experiments. Clarpet
tile will be installed at various stages during the somd tests 4.  ‘mm
sound ro&nction is desired.

A series of 8 in, snd 6 in. high by 8 ft. long individual "steps” have been
constructed, that can b combined to form graduted seating lovels. These steps
can be arranged into varicus grovpings, in order to creste aress for group
sctivities (e.g., story teliing) that might help focus the children's attention
end behavior on the cngeing sctivity. | | |

In order to study the effects of height of fumiture on a child's activities,
ssvevral tables have been constructed. The experimentsl tablesaroidmu_calto
the other fumiture in the nursery schoel rocm in all aspect: except height.

While the typicel tsbies in a 3-year 0ld group:ave 20 in. high, the newly
constructed tables are 10 in. high.
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In sddition, separate small pieces of fumiture, square, rectzngular and
curved, at 20" height were comstructed to be used aleng with differemnt gscmetric
relationships of the partiticas. The partitions cmm be equipped with a blackboard,
cork or flannelboard tack surface. They can be used to creste & “loeming center”
where an individual child, csm work slone or with a teacher. lhile such leaming
areas have been used in »nany nmursery schools thoir actusl effectivencss has not
been determined systematically.

Evaluation. In order to facilitate an investigation of the effects of the lighting
on the children's bshavior, only three levsls of illumination (High, Medium, and
Low) wiil be manipulated. In the Medium IMI condition, the overhead lighting
system will be adjusted so as to produce appreaimately the =mount of light typically
found in the particular room in which the study will be conductad. In the low
condition, illumination will be considerably dimmer. Illusdnation levels will be
monitored during esch observation period by a 1light meter, so as to maintain |
consistercy over the experimental sessions. ,

The pilot project on the effects of illumination will invelve 36 days of
one-hour obsurvetion msidu. The catsgories of behavior to be observed under
the different light intensitiee are: 1.) aggressive behavior, using definitions
sdapted from Sears (1951), 2.) socisl participation, using definitions sdepted
from Parten (1943), and 3.) frequency and duration of time spent in each play
aree.

Observations of the children‘s behavior will be made during the same hour
everydsy (in the momning). During this hour, the level of illuminstion will be
changed once by one of the experimenters, oithir 20 sénutes, or 40 minutes after
the beginning of the hour. Therefore, duringanyonehwrofobfomtﬂmmly
two ievels of illumination will be used.

/
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The six possible combiaations of lighting levels (High, Medium, High-
Low, Medius-tiigh, Medium-Low, Low-High, end Low-iedium) will be varied
rendosly ovor the 36 days of observations, with the restrictions that each
coxbinstion must cccur equally often (six times), and that each combineticn
will conform to the 20-minute/40-minute time scheduls three timas, and to
the 40-minute/20-minute time schedulo threo times.

After the data have bsen collected, the behavior measures can bs compared
across poolsd lighting conditioas, or cpecific combinations of the conditioms.

The treatment of the data will be a simple comparison of the frequency
of esch cstegory of behavior as the 1ighting is varied, Observations of
individusl children will be made for S-minuts time samples. As the children
will be free to go in and out of ths test room it will also be necassary to
record how many children are present though not all can be observed every day.

Essentiaily, the effects of ths graduated seating levels will be investigated
by varying the presence or absence of a two-level seating combinstion. A growp
sctivity, such as story telling, will be inigiated at about the same time every
sorning, following the ane-hour cbservation session. The m’ activity session
will last appraximately ten minutes, with the seats being pressat on half of the
36 days, mdabmtmthcothorhufofthodays Selected sspects of the
children's behavior related to their attlntlm to th. activity will be oburwd
umnuhmdmmrgfmummwmmmmm
activity area. | |
| The research currently underwasy st Cornell involves pilot work m the effects
of two of the varisbles previously discussed: illumination and gradusted sesting
levels. These varisbles were selecied for initisl study becsuse they are
relatively easy to msnipulate. The studies of space, color and sound will follow,

o
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A perallel study conducted by several greduate students in the Environmer:tal
Analysis program will be cccurring at the seme time. Dats will be rocorded by means
of videotaps and observation at ths Cornell Nursery School, as well as at seversl
othsy child care locations. Children with similar backgraamd will be observed
in a variety of physical envirommsnts, and data collected to see what bshavior
differences are notsd in the varied environments.

Puture Research

Since this is intended as an exploratory study, considerable ground is léft
to be covered. Posaible topics for future investization are the effects of
volume changes (i.e., height in addition to width, length and shaps) and semsory
deprivation (a total white enviromment, for exsmple). A study of environmental
influence related to different econcmic and socisl backgrounds would be of
particular benefit to day-cave centers.
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TABLE E
SIGNTFICANT DIFFERENCES BETWEEN MEDIA TYPES
OVER 13 BULILDINGS AND 4 FACTORS

BLACK & WHITE SLIDES vs. COLORED SLIDES

Evaluation. Organization Potency  Space  TOTAL

1 Phila Museum (E) 0
2 Police Bldg, ) Tk fNNB (#%)C 3 (1)
3 TWA Terminal (1) 0
4 House of Doors (X) | | 0
5 ILopan Hall () _ 0
6 Amer., Pavilion (1) %G (%) C 2 (1)
7 Subway Statien (E) 0
8 Habitat ¢S 0
9 Richards Bldg., (X) ek 1y | 1
10 Annenberg Sch. (1) *C 1
11 Munic.“éervices O e 1
12 Hill Hall (E) 0
13 Hill Hall (1) (**%)C “B w%C 3 (V)
4 (1) 3 2 (D) 2 (1) 11 (3)

Levels of Sipnificance

* = .05
Jelt = .01
¥t o= 001

( ) means judgement in opposite direction

C = colored slide judgements more positive

B = black and white slide judgements more positive
(B) = entrance |

) = exterior

(ny = interior




on TABLE I' on the following page. Here we find a higher number of sipnifi-
cant differences, twenty-four of a possible sixty-four (over one-third) and
four in oppousite directions, Here again the differences are distributed
about equally over the scales with the two earlier mentioned building
aspects accounting for ten of the twenty-four significant differences. 7The
direction of the differences is also revealing. Twenty of the twenty-four
sipnificant differences were more towards the positive end of the scales for
the colored slides. Coupled with the fact that four of four significant

differences on the evaluation dimension and two of two on the space dimension

were also more positive for the colored slides, see TABLE JE, there is a strong

indication that either the color or the quality of slides has a prc.t deal to
do with positive judgements of what they represent. Conversely, the lack of
coloT or quality apparently assures more negative evaluations, particularly

on the aesthetic areas of meaning.

What then are the implicaticns of the above study relative to preconstruc-

tion predictions by architects., First, it would appear that pcographical
separation of the architect from his user might very well result in differing
aesthetic responses to what he designs. For example, a pre-architect from
the University of Pennsylvania might design a strong, rupsged, and permanent
building, which was also‘highly ordered, clear, and straightforWard, for the
pre-~architect at Arizona State Universiﬁy becauce he thought the A.S.U.
student would find it unique, interesting, and even exciting, just as he had.
But instead most of fhe students ét'A,S.U. would find it to be rather common,
boring, and caiming. The Penn student would be resronding aesthetically to
the building's perceived potency while the A.S.U. student would be Tesponding
aesthetically to its perceived organization. Second, the familiarity with a

building is 1likely to influence one's reactions to it, especially relative to

<3
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TARLE F

STCHIFTCANT DUFFERENCES BETWERN MEDLA
TYPES OVER 13 BUILDINGS AND 5 SCALES

Black and White Slides vs. Colored Slides

Unique Interesting Exciting Active Revolht
Phila Museum (E) *C *C
Police Bldg. (X) ¥#C wwdC Wik C ekl R
TWA Terminal )
ltouse of Doors (X)
Lopan Hall (E) (=) 4 C
Amer. Pavilion (D *C %“C 4B
Subway Station () sk C
Habitat (X)
Richards Bldge ) *C - (#)C “C
Annenberg Sch. (D) (i) C *B
Municipal Serv. xX) *C
Hill Hall (E)
Hill Hall - (1) wenC (#¥c%) C Yol G Seiese *C

3 6 (3) 5 6 (1) 4

Levels of Significance

«05

.01

001

J means judgement in opposite direction

colored slide judpements more positive

black and white slide judgements more positive
entrance

exterior

interior

tonou

24

TOTAL

(%3]

0

(Wai

24

(L)

(1)
(L)

(1)

a)

65

24,



its spaciousness. If an architect designed a very solid looking building
with few exterior openings but truly grand interior spaces, he might attri-
bute more spaciousness to the facade, or a tepresentationrn of it, than would

a passcr-by who had never experienced its interior. Third, high quality
colored slides appear more likely to elicit a relatively strong ﬁnd indepen-
dent aesthetic dimension of meaning than do low quality hlack and white
slides, #Whether the color quality, or their combination,account tor the
differences was not established by the study. However, since architects

are interested in making pre~construction predictions abour the aesthetic
qualities of their buildings, it would be well for envirormental psychologists
to employ media which tend to evoke such resbonsesa Fourth, it was not
established by the study whether or not the aesthetic Tes ~nses on either of
the media are accurate indicators of responses to actnal onvivonments. 1Lt

was only demonstrated that aesthetic judgements woulc -end ta be more positive
for high quality colored slides, and this finding, and the saccurrence of the
so-called "aesthetic" diménsion, might simply be in Tesponse to the aesthetic
quality of the slides and not to the imagined aesthetic qualities of the
buildings they were intended to represent. Consequently, additional research
comparing aesthetic responses to actual environments with similar responses

to a variety of rvepresentational media will be required hefore any conclusions
should be reached Telative to the media which might bhest substitute for
experience of actual environments. Until this is accomplished the architect
who wants to predict the aesthetic responses of users to his buildings should
pay little heed to environmental psychologists who use representational media
of any kind with the untested assumption that the Tesponses obtained are
adequate substitutes for responses to the actual environments. The results

are as likely ta mislead as to help the architect with his preconstruction
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predictions. The same should be sajd for all other dimensions of the compre-

hension of the architectural environment.

CURRENT RESEARCH

I am curreuntly conducting an experimental study aimed precisely at the
above cautionary remarks because subsfitute media must bhe found if we are
ever to obtain the vast amount of information necessary to make consistently
accurate preconstruction predictions about the comprehension of the physical
environment. Briefly, I am comparing responses on a similar set of semantic
differential scales over = variety of housing types for six respondent groups
randomly sele:—=d from the same population. One group will respond to the
actual envirorments. The others will respond to z variety of presentacional
mecia commonI -ised in studies of environmental carprehension. The media
types are as f 1lows: (1) single colored slides, (Z) colored slide sequences,
(3) colored fi_= sequences, (4) black and white video tape sequences, (5)
cclored slides with audio interpretations. Hopefully, this research and the
other research being presented in the symposium today will lead to the
discovery of media or combinations of média which will, in fact, elicit valid
and accurate information ahout the ways in which various respondent groups
comprehend their architectural environments and, hence, lead the way to the
time when architects will be able to predict the comprehension of.environ-

ments they create with consistent accuracy. Help us to hasten the day.
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