
73 73
H/S4 e.

THE EFFECT OF COMPLEXITY OF INTERIOR FORM
ON THE INCLINATION FOR ACTIVITY OF A

SELECTED GROUP OF FOURTH
GRADE CHILDREN 

by

Shirley Eaken Hammond

A THESIS

Submitted in partial fulfillment of the requirements for
the degree of Master of Science in Home Economics in

the Department of Clothing, Textiles, and
Interior Design in the School of Home
Economics in the Graduate School of

the University of Alabama

UNIVERSITY, ALABAMA

1973



AC KN OWLEDGE RENTS

The writer wishes to extend sincere appreciation to

Mrs. Doris Burton, Associate Professor in the Department

of Clothing, Textiles, and Interior Design, University of

Alabama, under whose direction this study was conducted.

Appreciation is also extended to members of the

writer’s graduate committee! Dr. Tommie Hamner, Mrs.

Carolyn Stewart, Miss Peggy Ott, Mrs. Frances McLean, and

Dean Mary Crenshaw.

Gratitude is extended to the Department of Educational

Psychology of the University of Alabama, and to Professor

Roy Killingsworth, Director of Physical Planning and

Facilities at the University of Alabama.

Special gratitude is extended to Mr. Roy Hardy and

the Tuscaloosa City Board of Education; Mrs. Carolyn Payne,

Principal of Skyland Elementary School; and to the fourth

graders of Skyland Elementary School who participated in

this study.

To Mr. William Brooks and Insta-Foam Products Inc. of

Addison, Illinois, the writer wishes to give sincere thanks

for their donation of the polyurethane foam used in the

complex interior form.



Acknowledgements would not be complete without

expressing deep appreciation to the author's husband who

contributed his time as well as encouragement.



TABLE OF CONTENT;

Page

ACKNOWLEDGEMENTS ii

LIST OF TABLES vi

INTRODUCTION  1

Statement of the Problem .... .......................... 10
Definitions .... .................................................... 10
Hypotheses  . . . 12

REVIEW OF LITERATURE 14

Human Development and the Environment 
Developmental Theories .........
Physical Development ..........
Intellectual Development ........
Cognitive Development and Perception . . .
Psychological and Emotional Development ,
Philosophical and Social Development . . .
Personality Development 
Attitudinal and Preferential Development .
Play Development .... ..............................

Polyurethane Foam . . . .
Composition, Formation, and Properties . .
Types of Polyurethanes . . 

14
14
16
17
20
27
32
34
36
41
47
48
51

PROCEDURE..........................................................................................53

Sample Selection .... ......................  53
Method of Data Collection 

Test Instrument and Scoring Method .... 5^
Test Environments.......................................• •
Test Administration.......................... .... 5°

Group One, The Control ...... >9
Group Two, The Experimental .... 59

Analysis of Data b0



Page

RESULTS AND DISCUSSION..................................'•......................... 62

Subjects ..................... 63
Subject Response ............................................................... 65

Responses According to Sex ........ 73
Responses According to Age.............................. 86
Verbal Comments on the Environments ... 97

Acceptance of Null Hypotheses..................... .... 101

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS......................103

Purpose and Sample ........ .......................... 103
Instrument and Test Environments..............................103
General Design and Procedures ......... 104
Results and Conclusions . .......................................... 104
Recommendations ...............................................................106

BIBLIOGRAPHY .................................................................................... 107

APPENDIX.......................................... ..................................................117

Information Form for Parents . .................................. 118
Permission Form...............................................................119
Test Instrument................. ........................ .... 120
Control Environment, Before Reconstruction . . . 126
Control Environment, Ready for Testing................. 127
Experimental Environment, Chicken-Wire Stage . . 128
Experimental Environment, Newspaper Stage . . , 129
Experimental Environment, Foaming Stage .... 130
Experimental Environment, Ready for Testing . . 131



LIST OF TABLES

Table nPage
1 Age and Sex Description of the Subjects

2 Chi-Square Values for Sex Between the
Control and Experimental Groups  e

3 Chi-Square Values for Age Between the
Control and Experimental Groups ...................

Frequency, Percentage, and Chi-Square Values
on Total Responses to Individual Questions ... 66

5 Overall Means and Standard Deviations of
Given Variables . 70

6 Values of t and Probability for Given
Variables ....................................................... 72

7 Chi-Square Values for Responses by All Subjects
in the Control Versus the Experimental Groups--
Breakdown by Sex  . .......................  , 74

8 Chi-Square Values on Individual Frequencies of
Responses Versus Sex........................................................... 79

9 Chi-Square Values for Responses by All Subjects
in the Control Versus the Experimental Groups—
Breakdown by Age . ...................................................... q-

10 Chi-Square Values on Individual Frequencies of
Responses Versus Age 9-

VI



INTRODUCTION

There is a profound change taking place in the ways

people perceive the spaces in which they live. The current

transitions in architecture are not as much a result of

technology as perception. (42) Perception is "the awareness

of objects," and this awareness by individuals depends upon

concrete occurrences by the latter, their experiences, and

an interaction of both of these. (4?) Manning stated that

the "environment" is "the sum of the physical and emotional

sensations experienced by people within buildings and arising

out of their use of those buildings." (60) Because percep­

tion is affected by these unique qualities between indivi­

duals and their environments, what is perceived is diverse.

Conclusively, Beck stated that "the study of spatial distri­

butions, real and perceived, is the cornerstone of investi­

gations of interactions between humans and their physical

environments." (4)

Houses are recognized as extensions of our lives.

B. W. P. Wells said that "one way of thinking about a

building is as a catalystj that is, a relatively inert

agent, but one vital to a particular process." (91) Heimsath

stated that because we do not have mass-produced lives

neither should we have mass-produced houses. (42) We are 
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all controlled by what is called "architectural determinism"

which is the fact that architecture determines the lives of

its inhabitants unless an opposite effort is made. (9)

Therefore, for more variety, the form of houses should not

be limited to "four square walls." (42) In 1963, John Noble

an architect, said, "as architects we help to shape people*s

future behaviour by the environment we create," (91) How­

ever, B. W. P. Wells asserted that we have no real evidence

to support this statement, although designers and architects

like to believe its truth. (91) Wells further revealed

that»

Psychologists spend a great deal of time
defining and examining the concept of ’environment*
and in describing the influence of the environment
on the human being. ... It is, however, an
extremely curious fact that the most prominent
and obvious feature of our environment, the very
buildings, towns and cities in which we act out
our entire lives has so far attracted scarcely
any attention whatsoever. (91)

Heimsath stated that *no area of architecture is so

little studied as the spatial needs for simple activities

like eating, talking, relaxing, watching T.V., sleeping,

bathing, and playing games." (42) Furthermore, "complexity

and ambiguity are characteristics of an aesthetic which

allows for a wide range of personal identifications," he

stated. (42) Hall felt that "we tend to overlook the

influence of the form of a building on the people in

it." (39)
Moller also cited a need for research in this area 

by saying that "life goes on in the environment not merely 
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in it, but because of it, through interaction with it.* (65)

Moller believed that structured space has a profound effect

upon individual emotional states, individual personality,

and is in turn affected by these; also, that structured

space has an important and pervasive relationship to group

psychology, which is the patterns of communication and

interaction among individuals. (65) He further commented

thatt

• • • £t] hough we may overlook it, space
affects us and can control our spirit; and a
large part of the pleasure we obtain from archi­
tecture-pleasure which seems unaccountable, or
for which we do not trouble to account, springs
in reality from space. Even from a utilitarian
point of view, space is logically our end. . . .
Architecture is environment, the stage on which
our lives unfold, , . . Just as each architectural
space is felt to exert a subtle influence, more
or less immediately, upon the emotional state of
each individual experiencing it, so does the
individual’s total spatial environment exert a
pervasive and lasting influence upon his emotional
health. (65)

Roche felt that the effect of architectural space and

form upon our being is changing in concept. He felt that the

trend is toward "sculptured contours" and "gently flowing

curves* rather than "boxy, geometric masses." Roche stated

that we are turning from applied ornamentation to structural

swells and taperings. This he felt, was more appealing to

the senses, because these forms look different from different

angles and "you rarely see them exactly the same way

twice." (?4)

Similarly, Schmidt said that presently "people are

dying of boredom inside the right-angled gray facades of
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our uninspiring, machine-made housing environment" and that

we need alternatives for housing with less technical per­

fection and more self-identity. (75) Noble likewise agreed

that "a building should be stimulating." (60)

The trend for more variety in architectural and

interior design also follows psychological and emotional

needs. According to Manning!

Normal consciousness, perception and thought
can be maintained only in a constantly changing
environment; when there is no change a state of
•sensory deprivation* occurs. Experiment has
shown that a homogeneous and unvarying environ­
ment produces boredom, restlessness, lack of con­
centration and reduction in intelligence. . . .
This is the psychological basis for deliberately
creating varying conditions in buildings. Office
blocks in which each floor has the same layout,
colour, materials and climate are just asking for
trouble . . . The sort of variation that we
often demand instinctively on aesthetic grounds,
has a sound physiological and psychological basis.
A change in environment stimulates our built-in
devices to perceive and respond rapidly to signi­
ficant events and efficiency is thereby increased.
It is worth paying for variety. (60)

Consequently, Doxiadis in 1968 made the statement that in

order to have a maximum number of choices we must alter

our present methods of planning and building cities. (72)

Occupants have very little choice in changing or

improving the environment to suit themselves. Proshansky

complained that "more and more subways are being planned on

the assumption of what people want without any data to

support it. Nobody seems to consider what constitutes a

rider’s comfort," he said, "or whether there should be

separate cars for the elderly, for short journeys or for
other special needs." (24)
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Manning promoted the need for further research when

he said that there are several •• questions of particular

psychological importance which need further work.” Among

these, he included "the degree to which one environmental

factor affects . • • another." Manning found that working

environments greatly influence human behavior, and in this

lies the value of investigation. (60)

Similarly, Maslow reiterated this need when he stated:

Esthetically sensitive individuals together
with city planners, art educators, and related
workers have long been intuitively aware of the
effect of esthetic surroundings. Yet as far as we
know there have been no experimental studies
published on the effects of beautiful and ugly
environments upon people. (61)

Pointing to the type of study and research needed in architec­

ture and design, Manning stated:

An ordered assembly of existing knowledge of
environment in relation to building design does not
exist, for studies have largely consisted of sepa­
rate and unrelated investigations—for example, of
lighting, heating or acoustics. This has been
convenient for the understanding of individual
topics but not very helpful to the understanding
of the whole, for the parameters interact, • . .
The ’building type study’ as the basis for research
into the total environment has, on the whole, been
successful, for it permits examination of all or
most of the environmental factors. (60)

Ittelson felt that research of this type does not have

to be any more complicated than simply observing what people

"pay attention to, and how they go about extracting informa­

tion from their surroundings." (24)

Just as little research has taken place concerning the

effects of environmental variables on adults, an even

smaller amount of research has been conducted using children
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as subjects. Morton made the premise that children's envi­

ronments can enrich their educational, cultural, and social

experiences during and even before school age. He further

recommended that children should have a "total environment*

in which to use their natural ability to learn from their

surroundings. (67) Designer Paul McCobb stated that *good

design starts in the cradle." (71) We are all in the

"process of becoming," said Moller, but becoming what? (65)

Washburn asserted that;

Because we human beings are responsive, the
things and feelings around us permeate our lives
and become part of us. With what things and feel­
ings shall we surround the young to encourage
healthy growth? (90)

Morton revealed that poor surroundings for children come

about through ordering the child* s environment through the

sensitivity of an adult. (67) That is, adults should

structure children's environments through studying the

needs and feelings of children, since their orientation to

the world is kinesthetic, not verbal. (67)

Gibson stated that ". . .we cannot assume that

children will perceive things in the same way as

adults." (33) For example, a study by Borich revealed

that both children and adults preferred form over color

and borders. However, children preferred color over borders,

whereas adults preferred borders over color; children

preferred lines over dots, but adults showed no prefer­

ence. (8) Washburn also believed that "the same environment
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may mean quite different things to different children." (90)

Because of what Bishop called the

. . . communication gap between the adults
who design and the children that use the facilities
... the attitudes, needs and preferences of
children must be considered important, necessary
inputs to the design process, especially when
planning is being done specifically for them. (6)

Washburn concluded that "it is very important, therefore, to

understand how the child himself feels about conditions in

his home, school, and neighborhood," (90)

The need for satisfactory environments for children

becomes obvious. However, the fact that children* s

preferences for various architectural dimensions differ

greatly from adults* preferences vastly complicates the

problem of creating these satisfactory environments. (8)

Another perceptual quality of interest is that of

complexity. James stated that extreme simplicity may lead

to boredom and extreme complexity may lead to confusion,

according to the adult individual* s perceptual rate. (49)

However, this perceptual rate may vary greatly between

adults and children because, as Corah stated, children

perceive in parts, whereas adults perceive in global

wholes. (17) With this assumption, children might have

a much greater capacity to absorb complexities without

confusion, because children would perceive each part sepa­

rately rather than trying to make sense out of the whole.

The preferences for specific spacial form or complex­

ity in form, as for any other preference, would depend upon

the way in which an environment is perceived, the type of 
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stimuli, and the way in which it is presented, (79) Also of

importance in this perception and resulting preference

procedure are the age and intellectual status of the

child. (18) it is important for a child to help decorate

or at least air preferences for his own room if he is to be

happy and satisfied with the results. (15) "A child's room

should be an expression of his own growing personality,"

said Frieda Diamond, home furnishings designer, "not a

display of the decorative ideas conceived and imposed upon

him by grown-ups." (73)

The affective areas of children's preferences or

those areas not involving the cognitive skills are important

in the planning of children's goals, as well as the planning

of interior environments. Zilly felt that "there is evi­

dence that a blend of architecture and engineering with the

social sciences and liberal arts can do much to create an

environment of the 'people' rather than the 'client'." (101)

Regarding the gathering of preferences and their appli­

cation in design and environment, Bishop stated that "very

little systematic research regarding the subject has been

published to date . . and that ", . . it would be most

interesting to concentrate on one important factor of

design and explore the preferences of children for various

play environments." (6)
Kagan similarly felt that conceptual behavior of

children has little been studied, even thou^i Piaget tried

to promote more study in this area. (50) Wohlwill pointed 
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out that "a good deal more research must be done on the

effects of sensory stimulation or deprivation before answers

can be found that can be applied to the problems of environ­

mental design.” (97)

Beck summed this up when he saidt

It is abundantly clear that different
professions, age groups, and sexes approach and
use spatial variables in significantly varying
ways, and hence have differing spatial styles as
defined here. But the psychological meaning of
space is yet to be determined, and spatial
approaches to the perception of the environment
require greater elaboration and further
classification. (4)

If this type of research is undertaken, Bishop felt that

"considerable progress can be made toward synthesizing

environmental design criteria not only for children, but

for other members of society whose needs have been overlooked

because of their inability to communicate,* (6)

For these reasons, the lack of research on children

and their reactions to their environments and the importance

of the environment to mental health and well-being, this

study was undertaken.
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Statement of the Problem

The purpose of this study was to determine the effect

of complexity of interior form on the inclination for acti­

vity of a selected group of fourth grade children. A

comparison was made between responses from a control group

of children tested in a simple interior form and responses

from an experimental group of children tested in a complex

interior form. This comparison was made between the child­

ren’s inclination for active play or passive play and their

sense of personal freedom or withdrawal tendencies as tested

by the What I Like To Do Test and the California Test of

Personality, respectively. An analysis was made to deter­

mine whether the differing environments had any effect on

the attitudinal responses of the children.

Definitions

In order to clarify the terminology used in this

study, the following definitions are given*

1, inclination--the tendency to a particular aspect, state,

character, or action—specifically, preferences for a

particular behavior.

2. active behavior—children* s behavior which is charac­

terized by physical, especially motor, affective skills

as defined by the What £ Like To Do Test. (86) (See

questions 1-40 on part one of the Test Instrument in

the Appendix, page 120)
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3. passive behavior--children*s behavior which is charac­

terized by only slight physical activity, as defined

by the V/hat I Like To Do Test, primarily accompanied

by mental affective skills. (86) (See questions 41-72

on part one of the Test Instrument in the Appendix,

page 120)

4. complex interior form—an interior environment charac­

terized by a space defined by an enclosure not involv­

ing perpendicular and parallel walls and a ceiling,

specifically a free-formed enclosure involving poly­

urethane foam as the interior surfacing material

where all other design dimensions were neutralized

as much as possible. (See Appendix, pages 128-131)

5. simple interior form—an interior environment charac­

terized by conventional perpendicular and parallel

walls and a ceiling where form was simple and all

other design dimensions were neutralized as much as

possible. (See Appendix, pages 126-127)

6. tendencies toward personal freedom—the degree to which

an individual feels he has a share in the determina­

tion of his conduct and in setting the general poli­

cies that shall govern his life, as defined by the

California Test of Personality. (85) (See questions

1-12 on part two of the Test Instrument in the
Appendix, page 120)
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7. withdrawal tendencies—the degree to which an individual

feels he does not share in the determination of his

conduct and in setting the general policies that

shall govern his life, as defined by the California

Test of Personality. (85) (See questions 13-24 on

part two of the Test instrument in the Appendix,

page 120)

8. affective skills—non-cognitive skills which are speci­

fically those skills that are not learned, but are

felt, such as values and attitudes.

Hypotheses

Specific analysis of the data was made to test for

significance of the following hypotheses:

1. Ho—There is no significant difference in inclination

for active behavior between a randomly selected

group of fourth grade children placed in a complex

interior form and a group placed in a simple

interior form.

2. Hq—There is no significant difference in inclination

for passive behavior between a randomly selected

group of fourth grade children placed in a complex

interior form and a group placed in a simple

interior form.

3. Hq—There is no significant difference in tendencies

toward personal freedom between a randomly selected

group of fourth grade children placed in a complex
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interior form and a group placed in a simple

interior form.

4. Ho—There is no significant difference in withdrawal

tendencies between a randomly selected group of

fourth grade children placed in a complex interior

form and a group placed in a simple interior form.

5. Hg--There is no significant difference in the amount

of time taken to complete the test between a

randomly selected group of fourth grade children

placed in a complex interior form and a group

placed in a simple interior form.



REVIEW OF LITERATURE

There are very few studies on the effects of environ­

ment on children and children’s preferences for furnishing

their own interior environments. Therefore, a review of

related literature is given concerning the development of

the school-aged child in the environment, so that the

relationship of development to surroundings may be better

understood.

Human Development and the Environment

Human structure develops in an ordered manner by a

product of nature (genetic endowment) and nurture (the

environment), and no matter how much the argument continues

concerning which is the more important, it is vital to

consider both. (19, 32, 41, 66)

Developmental Theories

Washburn stated that no matter how similarly human

beings develop, there are numerous variations in each

individual. It is necessary to consider these variations

but also important to consider the general trend in growth

by the entire human species. Several points of view exist

as to what these general developmental trends are. (90)

The Freudian stages are probably the most well-known

stages of personality development and consist of the oral,

14
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anal, early genital, latent, and sexual stages. It is the

latent period that most concerns the school-aged child. At

this time the sex desires are repressed, and the child has

the ability to cope with the external world. Freud felt

that each stage of development must be met and fulfilled

before the individual would be able to cope adequately with

the next stage of development. If these are not fulfilled,

then the individual develops abnormally. (41)

Another view is that of Piaget’s two complementary

processes of development which are assimilation, or the

development of the individual through experience with the

external world, and accommodation, or the ability of the

individual to adjust to new or contradictory experiences.

Piaget also promoted certain developmental characteristics

for the school-aged child, which include the "intuitive phase,

characterized by the child's ability to use language and the

organization of experiences into logical concepts, and the

"concrete operations phase," characterized by a definite

understanding of concepts, (19)

Havighurst named the developmental tasks for six to

twelve-year old children as being the attainment of a sense

of duty and accomplishment, identity, intimacy, and integ­

rity. (41) He specifically stated that the following

developmental tasks for the school-aged child were 

necessaryi
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1) learning physical skills necessary for
ordinary games,

2) building wholesome attitudes toward oneself
as a growing organism,

3) learning to get along with age mates,
4) learning an appropriate masculine or feminine

social role,
5) developing fundamental skills in reading,

writing, and calculating,
6) developing concepts necessary for everyday

living,
7) developing conscience, morality, and a scale

of values,
8) achieving personal independence, and
9) developing attitudes toward social groups

and institutions, (41)

Physical Development

Morgan stated that children are dramatically different

as individuals yet still follow general developmental trends.

He further concluded that "the school age child is beginning

to become intrigued with his environment ..." and .

active games are extremely valuable," (66)

Gesell gave a general behavior profile of the nine-

year old when he said the former is not a child nor a youth,

but that a reorientation in behavior is taking place at this

stage. The youngster realizes a new self-dependence, and

"self-motivation is the cardinal characteristic of the

nine-year old." He is very busy at this age and can work

two and even three hours on a project (if that project is

interesting to him) without stopping, and he is interested

in perfecting his skills. The youngster is involved in

making inventories and check-lists and has "an eye and an

ear for significant details." He is well-organ!zed and able

to "take measure" of himself and others. (31) He is speedy 
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yet maintains control and is persistent in practicing newly

found skills, although, at times, he may overdo what he

likes. The nine-year old is self-motivated and is going

through an "organizing growth process" as well as becoming

more discriminating. Specifically, Gesell stated that the

nine-year old works hard, plays hard, likes to display skills

yet is apt to overdo. His eye and hand development are adept

so that he can write for a long time and maintain "weird"

postures. (31)

Dattner gave comparative dimensions for the eight-

and ten-year oldi (19)

Age Eight Age Ten

Male Female Male Female

50.4 50.0 Height (inches) 54.3 54.2

58.0 57.0 Weight (pounds) 71.0 54.2

21.5 21.2 Arm Reach (inches) 23.4 23.3
13.0 12.5 Chair Heigit (inches) 14.0 13.0

Intellectual Development

In 1964 Bloom estimated that eighty percent of a

personas intellect has developed by eight years of age.

Bloom felt that the environmental effects on intelligence

might mean as much as a loss or gain of twenty points in

I.q. , but that these twenty points were lost or gained at

different rates according to the age of the individual. (32)

He gave I.Q. approximations of the relationship between

environment and age as four to six points from four to 
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seventeen years. Bloom said that “extreme environments may

be described as • deprived' or 'abundant' for the development

of intelligence." (32)

Getzel was able to be more specific with the type of

intellectual growth when he stated that eighty percent of

spacing and reasoning factors were developed by fourteen

years of age, eighty percent of number and memory factors

were developed by sixteen years of age, eighty percent of

verbal comprehension factors were developed by eighteen

years of age, and eighty percent of word fluency factors

were developed by the age of twenty or older. Regarding

the development of divergent and convergent thinking for

American children, Torrance stated in 1962 that divergent

thinking increased in growth until the ages of three or

four and one-half years, decreased at the age of five years,

increased at the age of eight, decreased at nine years, and

steadily increased through the age of twelve, peaking at

seventeen years. However, he noted that this gradient

varies greatly from culture to culture. (32)

Goodman stated that when the "child begins school his

thinking is then the verbalization of his mental processes."

The school-aged child is still egocentric and for a while

can handle only one idea at a time. The "Child's concepts

of time, space, and body image are age specific and indicate

the developmental rate of the child," said Goodman. The

nine-year old is "painfully aware of his limitations." (35)

Similarly, Izumi felt that the greater thd degree of 
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incarceration, the more important the environment becomes

with relation to intellectual growth. (48)

As far as children* s study environments are concerned,

House and Garden has suggested certain requirements. For

instance, space is best if it is at least twelve by fifteen

feet in dimensions; the work surfaces should be flexible

enough to accommodate a variety of projects; the lighting

should come from a luminous ceiling plus portable lamps;

the equipment should consist of self-tutoring devices plus

any machinery needed such as tape recorders, phonographs,

and typewriters; and the reference books should consist of

a set for adults and one for children. (38) In any case,

Fuller stated that children need practical rooms for a

normal existence, where they have a "say so" in the choice

of furnishings and design. (29)

Morton cited the fact that Block School in Brooklyn

and the U. S. Office of Education Day Care Center in Wash­

ington, D. C., have group activity areas which vary from

open to private, closed alcoves. These areas are not

separated by walls but by variations in lighting, floor

level, ceiling height, carpeting, wooden platforms, and low,

plasterboard partitions. These environments are brightly

painted with bold graphics and "found" objects, and the

various levels increase the actual square footage as well as

provide variety and ideas for discovery-learning. (67)

Holt promoted the idea of variety and discovery­

learning when he discussed the Commonwealth School in
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Boston. (44) In this setting he showed how an "architectural

horror" became an intimate space for children, promoting

individuality and spontaneity. (44)

Murphy cited a similar layout in Sanislo School in

Seattle, Washington where the open-planned school was

instigated by the "team-teaching" approach. The situation

stressed innovation and individual learning with its flex­

ibility and adaptability. The children were allowed to

form their own educational directions by the large area of

open and uninterrupted space. There was room enough for

constant change, and the pipes, ducts, light fixtures, and

electrical units ran exposed in the ceiling. (68) Just

like the spacial enclosure, the equipment and furnishings

should also be variable, as cited by Peter. He stated that

children* s chairs are used to sit in, but "also to jump over,

climb on and—in the plural—to pile into tall stacks to

perch on or leap off" j they are ". . .no longer just

miniature versions of seating intended for adults." (70)

Children are now recognized as people with minds of

their own who should choose their own room decoration or at

least be consulted. (25)

Cognitive Development and Perception

Perception must be used to allow individuals to filter

information from the environment or else the environment has

no meaning to the individual. Perception must involve aware­

ness, because it is a synthetic activity guided by cues from

a filtering mechanism. (4?, 58) MacKay said that perception, 
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as experience, is becoming aware of features of the world,

and perception, as observable behavior, is an input-output

coordination. (58)

In a 1963 study, Kagan, Moss, and Sigel, found that

with an increase in age there is differentiation in per­

ception and increasing capability in using abstract

concepts. (32)

Also in a 1963 study, Walk, Gibson, and Gibson stated

that the product of nature and nurture was applicable to

perceptual development. (32)

Proshansky felt that man’s behavior is not involved

with how he behaves but how he perceives. He felt that

individuals attempt to organize their physical environments

so that there is a maximum of choices. (72)

Kilpatrick felt that "learning plays a role in visual

space perception." Distorted rooms which appear to be

normally rectangular are perceived as normal unless the

subject is taught otherwise through experience. This

experience, said Kilpatrick, would be a process of "reorgan­

izations! learning," where the subject learns to detect "give

away" cues of the distorted room, and, "formative learning,"

where the subject does not look for cues to detect if the

room is abnormal, but works on the theory that it is

neither normal nor abnormal but rather just a room to be

perceived as it is. In either case, he said that "gross

overt physical action on the part of the learner is a

necessary condition for perceptual learning." (51)
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Similarly, Beck stated that space is personal and has a

unique meaning to each individual. (4)

Wright emphasized that children perceive through all

of their senses. They "reach, grasp, fondle, and mouth

everything." (39)

Dodwell felt that children may perceive spacial

differences but not understand or conceptualize them, and

he reiterated Piaget’s three developmental stages concerning

spacei (1) Topological, or two dimensional, (2) projective,

or three dimensional, and (3) Euclidean, or geometrical.

Although Dodwell stated that the child does not go from one

to the other in numerical order, he may reverse his under­

standing until all of the concepts of space are learned. (20)

Estes made an investigation of the perceived size

comparisons for figures of identical and different shapes

which is what Getzels calls "conservation" or where "no

change has occurred in one or more aspects of an object or

relationship despite changes in other perceivable features."

Estes found that there is a fairly accurate judgment of

similarly shaped figures that develops before six years of

age, and he stated that young children are as accurate as

adults in this type of testing. (22)

Beck identified three kinds of space: objective

space, which is measured mathematically by dimensions of

distance, size, shape, and volume; ego space, which is the

individual’s adaptation of observed to objective space to

produce consistency of sizes and shapes; and eminent space, 
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which is the inner and subjective space, the space of the

unconscious such as dreams and fantasy, (4) Beck also

pointed out our five spacial typologies: diffuse versus

dense space, delineated versus open space, verticality

versus horizontality, right and left in the horizontal

plane, and up and down in the vertical plane. Beck stated

that at the ages of five or six, there is no preference

between these typologies, but that left and right and up

and down represent the first spacial differentiation in

development. Beck also found that topological spacial

perception precedes projective spacial development. By

the ages of nine or ten there is a preference for diffuse

versus dense space. Beck stated that males were less mature

than females in preference, but that by thirteen years of

age all five scales were easily detected by, and meaningful

to, individuals, (4)

Gottesman found that children more readily differ­

entiate through haptic perception of "topological relation­

ships" than through "Euclidean forms." (36)

People respond to spacial references and orientations,

such as up-down, left-right, horizontal-vertical, dense-

diffuse, open-delineated, forward-backward, near-far,

symmetrical-asymmetrical. Beck believed that there are

six cardinal directions developed normally in all individuals:

up and down, front and back, and right and left. These are

very important to us, because we are bilaterally symmetri­

cal terrestrial animals. Lowenthal, in 1961, stated that 
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individuals give great importance to objects "having their

tops and bottoms in the right places." Lowenthal also

surmised that individuals give more value to having

"fronts and backs in the right places than • . . left and

right sides. . . ." (4)

Bender further stated that vertical (or gravitational)

orientation is very important to humans: *[r]he vertical

is not merely an optical experience but one's whole body

participates in determining what it is," Therefore, change

in vertical orientation and gravitational feelings might

cause great changes in personality. Often, it has been

found that the child dreams of just this type of anti-

gravitational environment when he longs to fly, thus

learning orientation of verticality. (5)

Hendrickson similarly thought that gravity helps in

orientation and learning, and he named four areas of

observation or performance developed by Skeffington:

anti-gravity, or struggling against gravity: centering,

which is the area of attention; identification, where all

senses contribute to the emphasis of likenesses and

differences; and speech,which is auditory, (43)

Morton felt that children communicate through their

bodies and tactile experiments. They hide, crawl, hang,

run, and jump, and their own discovery is more important

than what they are told about their world. (67) Wohlwill

said that there is a general belief that childx'en fail to 

respond to the spacial orientation of visual stimuli. For 
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example, children often look at pictures upside-down and

write letters backwards. However, studies by Ghent and

Bernstein disagreed because they found that children as

young as four and five years of age have little trouble

distinguishing spacial orientation. (98)

Perceived human environmental needs are as varied as

are individuals, Broady suggested that the designer

should first see the interior as the occupants see it.

People are very adaptable, but architecture must be comple­

mentary to human activity. (9) Hence architecture should be

considered in context with the whole environment. Most

environments for children are supposedly planned for the

needs of children, but are actually planned for parental

needs, such as ways to supervise them while doing chores

and ways to ’’get them out of your hair," (14*)

There have been found to be behavioral differences in

environments according to differing groups of individuals.

For example, Black, a phonetician, found that people read

more slowly in large rooms than in small. (39) Some

differences were found according to age, (33» 102) Zusne

found that a preference for complexity decreased with an

increase in age, and Mansinger stated that the young perceive

in parts (centering) rather than in wholes. In 1961, Ghent

said that children tend to scan figures in a downward

direction, but that "age trends in preference for symmetry,

compactness, and the like have not been studied direct­

ly." (102) Gibson stated that with more age there is more
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attention and that attitude and perception can affect satis­

faction with the environment. (33) One specific example

was made by Manning when he said that personal warmth

preferences differ, older people desiring higher tempera­

ture s. (60)

There are several interrelated theories of perceptual

development. The fact that more complex patterns held the

attention of infants longer in a study by Piaget confirmed

this to be an unlearned, innate, form perception. (32)

Piaget theorized that parts are perceived early and wholes

are perceived at an older age. (32, 102) This theory

coincides with the Gestalt theory of "whole" and "part,"

where "centering decreases with age and decentering increases

with age." (32, 54) According to Gestalt, a part will induce

the same reaction as the whole. (54)

Speaking of variety and stimulation, Izumi reported

an interior which had continuous glass walls with unframed

doors interspersed, so that an individual would not be

able to tell where the door was located or whether it was

open or closed, Izumi proposed that the cantilever construc­

tion, which looked unstable and bred insecurity, was

adequate when used with individuals who had normal perceptual

functioning but not for those with perceptual problems. (48)

He also cited the difficulty even of normal individuals in

finding their way through a maze of corridors and mentioned

the feeling of falling in tall buildings with floor to

ceiling glass.
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In regard to testing perception, Ittelson gave four

types of visual methodst method discrepancy or unconscious

perception? method of congruence or differential perception?

method of conflict or preferential perception? and the method

of surprise or introductory perception. These, in turn, can

give several types of datat informational, responsive,

and phenomenal. (47)

Gibson stated that the experimenter must be certain

that rapport is good and motivation is high in the testing

of children, elaborate rating scales being inappropriate.

Gibson suggested that a simple scale with only a few

categories should be used. (33)

Psychological and Emotional Development

Because of the nature of the information obtained

from the test instrument (see Appendix, pages 120-125),

psychological and emotional development are included to

provide an understanding and interpretation of the results

of this study.

Gesell stated that "an •emotional attitude* is simply

a more or less habitual tendency to react and feel in a

particular manner in a given situation." (31) Hawkes

believed that numerous emotions are felt during the latent

period. The home is a miniature world for the child, and

children anticipate what it will be like to be adults,

youngsters being much aware of power, control, and conformity

and feeling increased pressure with increased expectations

by the adults in his life. Parental attitudes have much
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effect on the emotional stability of the child, positive

attitudes improving his ego. The over-all family climate

is more important than any single action, democratic

control leading to democratic learning and love offering

basic security, allowing the child to love himself and

others. (41) Being loved and loving helps foster good

emotional experiences. (41) Rejected children are usually

noted as being emotionally unstable, restless, overactive,

troublemaking, resentful of authority, more inclined to

steal, and quarrelsome, whereas accepted children are

usually cooperative, friendly, loyal, honest, straight­

forward, emotionally stable, calm, deliberate, enthusiastic,

and cheerful. (31, 41)

Gesell characterized them furtheri

Nine years—becoming more independent. Better
equilibrium. Quick extreme emotional shifts,
short lived. Impressionable, reasonable,
explosive, empathetic. More responsible,
independent, cooperative, dependable. Evaluates
own performance, may be disgusted or apprehen­
sive about own actions. May be ashamed of past
behavior. Wants things to be proper. Disgusted
with others who deviate even slightly from his
standards. Gets mad at parents, but is also
proud of them, brags about them, affectionate
toward them. Enjoys competition. Protective
and loyal to friend or to younger sibling.
Responds well to compliment. Has passions for
certain activities. Often overdoes to point of
fatigue. Many complain a good deal* headaches,
eyes hurt, hand hurts, etc., while doing a task,
but continue to do required task. Enjoys humor—
if thinks something is funny, repeats it over and
over. Likes surprises in a story. Beginning to
accept jokes about self. Uses language to express
subtle and refined emotionsi disgust, self-
criticism, pity, envy. (31)
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Goodman commented that the characteristics of bragging

and egocentricity are common during the latent stage of

development. Obsessive thinking as well as enjoyment of,

and preference for, highly structured games are typical.

However, he stated that boys generally prefer more active

play than girls. (35)

This age shows a sense of fairness and reasonableness,

and the youngster can accept blame if necessary along with

expressing truthfulness and honesty (if the culture deems

these important). He is dependable and responsible,

enjoying freedom and maintaining a loyalty to his home

although feeling •’tensions of pulling away" from home. The

nine-year old does -not want "babying" and tries to show his

maturity by his great ability to talk and his sociability

with his peers, yet he exhibits his immaturity by separating

into "same-sex" groupings. The girls giggle and whisper,

whereas the boys "rough-house" and wrestle. However,

these immature displays of behavior prepare the nine-year

old for his later appropriate sex-role acceptance. He is

not dependent on praise although liking and benefiting

from it. Lack of maturity shows through in variability

of mood, although maturity is evident in the nine-year old* s

business-like manner. (31)

Concerning psychological and emotional development

and the environment, Schwartz believed that the individual

needs specific psychological protection by his environment.

One of the major protections that he mentioned was that of 
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privacy. He felt that withdrawal often preserved friendship

and prevented aggression as in "good fences make good

neighbors,* (77)

Washburn felt that the child’s psychological environ­

ment of love and affection was very important, but similarly

important was the "need of space and chance to explore.” (90)

He agreed with Schwartz about avoiding crowding and a

lack of privacy, but added that the child should have privacy

only if he feels enough security to stay alone. (90)

We can only infer about the effect of environment and

environmental needs of humans from those "user satisfaction

studies” made on other species. (92) Haywood and Zimmerman

found baby chicks to be much more responsive when reared in

complex rather than "humdrum" environments. How and to

what extent these chicks were "stimulated" for favorable

conditions is unknown. Similarly, man seeks "novelty,

complexity, variation, surprisingness, and incongruity."

Wohlwill felt the need to study the effect of these even

though environmental variables are hard to separate. (97)

To understand how much complexity and variation is

optimum for humans, Wohlwill spoke of the "AL" or "adapta­

tion-level" that each individual develops. After this

level is attained, a variation too far either way leads to

negative effects on the individual. In long-range exposure,

the person’s "AL" will readjust more toward the situation^

however, even though adapted, the individual may still

experience negative effects such as "heightened arousal 
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thresholds, or lessened frustration tolerance." He re­

emphasized the large individual differences in tolerance

and adaptability, and that an inability to adjust may result

in migration from the environment. (97)

In his 1956 study, Lilly subjected humans to extremely

low levels of stimulation during a flotation test. (53) The

results were that after two hours of sleep in this "bland"

environment, humans exhibited a "stimulus-act ion hunger,"

where they desperately felt the need for stimulation, in

some cases even to the point of hallucinating. (53)

Mintz found that the type of environment has much to

do with behavior. He found that his contrived "ugly"

environment made perception of a constant appear more "ugly"

and made the individual want to spend less time in this

"ugly" environment. (64)

Proshansky underwent a series of trials in crowded

subways, where he kept a daily diary of occurrences. This

type of study he named "environmental psychology" or

research which "studies the effect of physical space and its

design on human behavior and attitudes." The Dean of the

Graduate Center of the City University of New York started

"environmental psychology" in 1958, when the National

Institute of Mental Health asked Proshansky and Ittelson

to evaluate the design of mental hospitals and how they

could improve the status of patients. The "Cuny psycho­

logists" did the same with a children's hospital. (24)
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. Because of "these studies data are just now becoming

available on how humans react to particular environmental

variables. Certain interiors, said E. T. Hall, induce

sociofugal interactions (keeping people apart) and others

induce sociopetal interactions (keeping people together). (39)

According to Hall and Sivadon, particular environments

encourage "contact" and "security-inducing" spaces, whereas

others encourage "non-contact," "insecurity-inducing," and

sinister spaces. (Uo, 80) For examples, Sivadon found that

triangular and diamond shapes are sociofugal, producing

anxiety. (80)

Philosophical and Social Development

Gesell stated that the nine-year old plans his time

well and has a good understanding of space. He is "respon­

sive to any demand put upon him" and has a great absorption

in what he is going. His intentions are often better than

his actions, but he makes up his mind rapidly and is easier

to discipline because it is easier for him to be good, (31)

Young felt that motivation as a mental determinant is "an

inner determination to carry out a specific sequence of acts"

and that this is descriptive of the nine-year old. (100)

The nine-year old learns his social behavior at school,

where the teacher* s attitudes and the classroom climate

lead to either docile obedience or open hostility, competi­

tion, initiative, cooperation, and self-management. The

child experiences this training from appropriate curriculum,

suitable teacher guidance, attention to social development, 
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development of an evaluative attitude, help with personal

problems, and help for parental understanding. The peer

group is important, said Hawkes, and acts as a socializing

agentt "Heritage games" such as hopscotch, jumprope, and

jacks, help the formation of values and attitudes. (41)

Hawkes suggested that the behavior of children relates

to their culture and socialization. The school-aged child

experiences an ever-expanding world where it is the home

versus school versus adults versus friends. Their world

expands from the home and family, to the neighborhood, to

the school, to the community, to the region, to the nation,

and to the world, the home becoming less the center of

activity with an increase in age. Parents suddenly become

less warm and understanding as the child ages. Hawkes

suggested three factors of preadolescent socialization:

long physical and psychological dependency on adults, mainly

female supervision, and a variety of social patterns leading

to confusion in establishing his own social patterns. The

latent stage of development is a bridge between the self-

centeredness and small interactions with others of pre-school­

age, to the groupness, cooperation, and competition of pre­

adolescence. The nine-year old is changing from feelings

of individual importance to team or group values and parti­

cipating in more highly organized group activities. Each

youngster is keenly aware of the special duties imposed on

himself, such as "chairman, captain, secretary, first base­

man," etc. The nine- and ten-year olds can distinguish 
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differing roles of group membersj they enjoy quiet as well

as organized, active sports. The nine-year old’s motor skills

are fairly well developed, and he is very interested in the

approval of his peers, but more interested in the approval

of adults. (41) The nine-year old has an ability to be a

"listener" and has a growing "process of learning one’s own

abilities and of establishing self-limits within which

successful functioning is possible." (41)

Again, the environment may greatly influence the child’s

philosophical and social values. Housing is a major regula­

tor of such human interactions as the frequency of a child’s

over-night guests and the frequency of his entertainment of

guests, both being determined by the size of the child’s room

and living room. (45)

Personality Development

Personality is relatively stable, but can be

changed. (41) Sivadon found that the environment can affect

personality development, that temporal and spacial references

can disintegrate and cause phobias in the individual. For

this reason space is used therapeutically for orientation

in personality development. (80)

Downie felt that personality and adjustment^ being "a

very general process in which an individual changes his

response patterns as aspects of his environment change,"

were closely related. (21) Logically, then, the infant’s

configurations of the spacial field may be important clues

to personality. (4)
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Barclay stated that "researchers have pointed out that

some children, practically from the moment of birth, respond

sensitively to changes in light, sound, heat, cold, and

position, while others remain apparently unaffected." (1)

He also re-emphasized the equally important effects of nature

and nurture. (2) Gesell suggested that the "child cannot

tell us exactly how he feels." Similarly, "the behavior

of the child is in large part a function of the phenomenal

world in which he lives, that is, the world of his

experience." (33)

Downie gave six general types of personality tests:

observation, autobiographies and diaries, sociometric

techniques, personality or adjustment inventories, situa­

tional tests, and projective techniques. He concluded that

these personality tests are not very reliable for detailed

information but that they are used in education and the

Armed Forces to get a general idea of personality trends. (21)

Bronfenbrenner felt that one test given only once is a poor

assessment of personality but is, however, adequate for

assessing that behavior. (10) Usually the subject has a

choice of three answers: yes, no, and (?) or do not

know. (21) Downie felt that these tests work:

. . . under the assumptions that person­
alities have a certain amount of stability and
that over a range of similar situations the same
reactions will be elicited. Different individuals
possess varying amounts of each trait, (21)

But it is difficult to know whether young people know enough

about themselves to answer correctly. (21)
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Downie cited a representative personality inventory

as the California Test of Personality, which stresses

"feelings" rather than "actions," creating more validity. (21)

Attitudinal and Preferential Development

Attitudes change over the years, but there are people

with "neutral attitudes." Although attitudinal inventories

are not extremely indicative of the actual attitude, never­

theless, if a person states that "such and so is his

attitude then this in itself is important." (21)

Downie stated that "attitudes are usually defined as

the readiness to react toward or against some object or

value" and that "all attitudes are learned." Concerning

where these attitudes and values are learned, he suggested

several sources: through integration or accumulated experi­

ences} differentiation,where specific dislike spreads to

general dislike for anything related to specific things;

shock or painful experiences; and adoption, where an indivi­

dual follows the attitudes of others. (21)

Yarrow stated that attitudes and values are hypotheti­

cal constructs. An attitude is a "state of readiness for

motive arousal" or "readiness to act in a given consistent

manner toward a specified class of stimuli." Yarrow placed

attitudes in three classifications: cognitive, affective,

and conative. He said that "values are not concrete goals

of action, but rather the criteria by which goals are chosen,"

but both involve consistency. The core characteristics of 

attitudes and values are an involvement in the object 
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principles, or event, a consistency in orientation toward

the object, and a potential effect on behavior relative to

the object. (99) Yarrow thought that attitudes and values

are studied in order to gain a descriptive knowledge of

children, to gain understanding of change that is develop­

mental in the life cycle, and to predict the responses from

a knowledge of the conditions of the stimulus and the

characteristics of the organism. (99)

Downie found that "interests are the motivators of

learning . . , [and] all interests are learned"; therefore,

they are similar to attitudes. He classified four kinds of

interests according to "the way in which information about

them is obtained." The first are expressed interests, where

the "younger the child the less reliable the stated

interests"; the second are manifest interests, which are

not necessarily permanent or real interests; the third are

tested interests, measured by a high score on a test; and

the fourth are inventoried interests, where the subject

chooses the activities that he likes or dislikes. (21) It

is this last type of interests that is used in this study.

Miller stated that under special situations, the

"restriction of observations to specific environments

sometimes helps to clarify the behavior under study."

However, he made no reference to any research on children’s

attitudes toward their environments. (63) Winkel considered

the testing environment for the child and stated that the

use of simulated environments can be developed into "a 
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practical design tool” to aid in the study of user behavior

in architectural spaces.. (96) However, he warned that the

simulated environment must show a relation to the "real”

world, otherwise the testing would not be applicable. The

advantage of the simulation device, however, is that it

offers a "controlled information output device.” (96)

Frances promoted behavior characteristics similar to

those of Gesell. He stated that the nine-year old loves

to take skill tests and likes.the challenge of being timed,

responding quickly and correctly to questions. He also noted

that, at this age, the child has great posture shifts while

writing. (26) Bishop noted that for testing purposes "it

is important that each child be separated from his or her

classmates in order to avoid distractions and concentrate

on what is being asked. A room to oneself is most prefer­

able. • . . •• (6)

Gaines defined preferences as being "one stimulus

dimension • • . consistently selected in the presence of

several stimulus dimensions." (30) Frantz reported that

consistent visual preferences occur as early as two months

of age. (27) Gaines believed that training produces few if

any changes in preferences! however, a child can be taught

to change his "selective attention.” (29, 46)

Several studies, have determined particular preferences

for children. Corah found that young children are more

responsive to color and part matching and therefore, if

given the choice, match according to color rather than 
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form, (16, 17) With older children-Corah found that matching

occurs by form rather than color, but that the complexity

of both is still related. (16, 50) Cramer concurred by

stating that form was dominant with children of a mean age

of four years and nine months, (18) Siegel found that for

no age group was texture preference greater than form

preference. (79) Honkavaara found girls preferred form more

than boys. (50) Bishop and Borich stated that there is a

significant difference between preferences of children

and adults, adults not adequately perceiving children*s

preferences and children preferring innovative as opposed

to traditional environments, (6, 8)

Bishop said that there is little difference in

preferences of children of different "race, sex, or neigh­

borhood environment,” (6) However, Serpell fou.:d that boys

respond more to color than girls, (78) Concerning cultural

difference in preferences, Suchman stated that essentially

there may be no difference but that different cultures

might place more emphasis on one element of the environment

than on others, (84) Schmidt agreed with Suchman saying

that those children without schooling remain in a state of

color preference and those with schooling progress to a

form preference. Schmidt stated that western schooling

stresses geometric forms, their labelling, and their

memorization. (76)
The child is a sensitive perceiver, and since atti­

tudes and values enter research problems as "intervening 
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states," and children are now involved in much more research

than was true of the first half of the century, we must

understand their attitudes. Yarrow categorized attitudes

and values as being "affect-laden." (99) In selecting a

test for measurement of attitudes, he felt that characteris­

tics that directly affect children*s attitudes and values

are* narrow experience range; ties to the concrete and

immediate in their experience and difficulty in dealing with

the remote and abstract; lack of differentiation between

real and fantasy; and language skills not fully develop­

ed. (99)

Eight-year olds are "absolutists" though they will

change with maturity. The more highly structured the

test, the less disguised it must be; it should make the

child feel at ease and not as if he can fail. The atti­

tudinal inventories should have motivations for doing the

task, cushions for possible traumata occurring as a result

of the content, guards against idiosyncratic interpretations

of the task, and repressions for reverberations that con­

tinue within the child afterward, A questionnaire (anony­

mous), therefore, is an advantage, especially in affect­

laden areas, because the child will feel less inhibited

under these circumstances, especially if he sits in the

room for some time before administration of the test. The

attitude scale requires the selection of a set of items to

which the individual can respond (in agreement, preference,

approval, etc.) and then be assigned a score. (99) However, 



Yarrow listed some considerations for children's scalest

(1) the child must have a crystallized attitude on the

subject studied; (2) the child should be rated as to the

appropriate age level and length and difficulty of the test;

and (3) the fact that the inventory may be applicable to

adults does not mean that it is necessarily applicable to

children. (99)

When testing children several authors have noted that

it is hard to extract valid information from them. (3, 6, 21)

Dattner reported in his studies of play environments and

design that "play preference" is not necessarily indicative

of real play participation. (6) Beatty stated that testing

itself can be a learning experience, not only for the

subjects but also for the experimenter. (3) Bishop tested

eight-year olds in an interview which lasted twenty minutes

and found no problem in maintaining their attention for this

span of time. (6) Downie suggested that when using the

questionnaire technique, it is better to use older children

in order to gather more valid results. (21) •

The What I Like To Do Test, designed by Louis P.

Thorpe, is of the opinion-polling variety of inventory (21),

whereby the child must state whether or not he prefers a

certain activity. A general trend for attitudinal prefer­

ences is then recorded. (86)

Play Development

Because the subject matter of the What I Like To

Do Test is play, a discussion of play development is 
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included to develop an understanding of the results of

this study.

Dattner gave the philosophy of play when he stated

that play is opposite of work, (19) Erikson said, "to

climb adds unused dimensions to the awareness of our body.

Play here gives a sense of divine leeway, of excess space."

Play "is a supremely voluntary undertaking ..." occurring

. only in a condition of freedom, because it is above

all doing what you want to do, when and where you want to

do it." It has no measurable results except satisfaction.

It may still be concerned with results, but the most

important thing is the process of "mastering." "Play

cannot be ’done,* it is an end in itself"j it has intricate

rules, but they are self-imposed and can be changed at willj

if they are too strict, then one does not have to play.

"Play is not bound by reality" i like secrecy, "play is

freedom." (19)
Gesell stated that the child plays out of necessity

for developmental needs and growth: "as a child grows

older, the culture tends more and more to intervene and

determines even his extracurricular activities," (31)

Gesell gave a list of general interests for the nine-year

old:



• • • plays and works hard and is apt to
overdo to point of fatigue. Busy with own activi­
ties. Plans what he is going to do. Individual
differences stronger: some read and listen to
radio morej others play outdoors more. Some
former interests may be dropped while others in­
tensified. Coasting a favorite outdoor sport, but
also marked interest in baseball, skating, swim­
ming and other sports. Interest in organized
clubs such as Cubs and Brownies. Spontaneous
clubs are short-lived. Stress special interest in
clubhouse or hide-away. Collecting of stamps,
minerals, etc. Hikes and goes for walks in woods.
Drawing maps, making lists of collections.
Writing ’business' letters in response to radio
advertisements or from catalogues. Playing more
complicated table games. Some have animals which
they are supposed to care for. Christmas: makes
long lists of presents, not expecting to receive
all. May understand that cost of presents may be
too high or that they may not be procurable.
Interest in number of presents and may classify
them by size or type. Interest in trimming own
tree and in making ornaments for it. May do own
Christmas shopping, buying presents for family
and friends. Interest in what they give others
and how much they spend for each.

Girls: Paper dolls used in dramatic play.
Identify themselves with dolls, playing out
elaborate dramas. Like books with fewer dolls
and more different costumes. Or may enact entire
day's routine in doll play. May show interest in
manipulating puppets. Put simple abilities in
sewing and cooking to practical use.

Boys: constructing with mechano and
erector sets and in work shop. May work with
material for long periods on a planned project.
Rough-housing and wrestling. Some are interested
in boxing or gym lessons. Beginning interest
in bowling and horseshoes. (31)

Hawkes felt that sex-role development, as given by

Gesell, is important during school-age. (41) The former

felt that parents and peers influence this stage as well

as the development of morality, (41, 50) Hawkes believed

that "justice tempered with mercy" and "extenuating

circumstance" co.:e to have real meaning to the child by

nine years of age. (41)



Play also has a social function, in the past, play

was thought to be a method of using excess energyj however,

Freud and others •• established the importance of childhood

experience in the development of the adult personality and

demonstrated that play is a major component of that experi­

ence." Dattner stated that controlled play as well as

cultural differences prepare the child for a role in adult

society. Understanding how play can promote cultural

values and goals and creating an environment conducive to

that purpose is very important. (19)

Bender and Carling found that form and play are

interrelated. (5, 12) Carling used an undulating plastic

floor for infants from six months of age to two years. The

depressions and surface color promoted the enjoyment as

well as amount of play by the children, (12)

Frances gave several play preferences for nine-year

olds. Work activity, outdoor games, and ball games are

among the most popular. Frances found that boys of this

age prefer "gross motor activity." (26) Hawkes agreed and

added that play is important for the school-aged child.

Imaginative and dramatic play refine the appropriate age

and sex roles, and games such as "cops and robbers" refine

the concepts of right and wrong. Generally, play is an

outlet for emotions and tensions and enables the child to

develop and increase skills, making talents obvious. (41)

Wickman felt that the playground is an adult plan

for a place for children to play, but he felt that children
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play everywhere. This, he said, is their way to discover

reality. With more land being used for "off-limits"

buildings, children cannot explore everywhere! therefore,

we need more playgrounds that suit children* s needs and are

more than flat ground. (95)

In 19^3» in Denmark, c. T. Sorensen, landscape archi­

tect, noted that children preferred to play in junkyards and

building sites rather than in playgrounds. (19) He stated

that "they want to create their own kind of order based on

criteria quite different from those of adults," (19)

Therefore, he started "Emdrup" playground which was

furnished with waste materials. Bender stated that the

form of children* s play is determined by the environment

where the play takes place. (5)

White related that street activities are important

to the children's play when there are few or no playgrounds.

He contrasted the activities of children in the "junk" area

of slums and old bomb sites in South London. He found

that "children's play is never static^ groups form and

reform almost kaleidoscopically as children detach them­

selves from their previous groups and start some new activity.

White noticed that there were always more boys on the court­

yards than girls for two reasons: "the nature of space does

not encourage smaller-scale games that are popular with the

girls, and girls have more domestic duties in the home."

White stated that: "the bomb-sites were singularly dull

and uninteresting, lacking the usual allurements to the 
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venturesome child." Porches were extremely important as

"club-rooms, stages," and places to read and much play took

place on the apartment building elevators. (93)

White criticized the courtyards as well as the bomb­

sites, because they lacked what he called four of the "great

essentials to children's play": areas for climbing, for

secrecy, for mystery and beauty, and basic materials such

as water, mud, and sand. (93)

Dattner agreed that every part of our environment

affects us even if we are not able to determine in what

way. This, he felt, is especially valid for children.

Consequently any improvement in the environment is

important. (19)

Dattner felt that controlled experiences should be

conducted within an environment that allows for some

measure of control by the individual, graduated challenges,

choices, exercise of fantasy, and a separation from adults.

He stated that the "moods of a child are mercurial, and he

feels active or passive." (19)

Gip concluded that "an undulating terrain is con­

ducive to play ..." and that the designer should "leave

room for movement and action." (34) The child's environment,

he felt, should be planned to meet his individual needs. (59)

Dattner thought that most of the present-day play­

grounds were poorly planned and that "what we can do is provide

a fuller range of possibilities for play. We can design

environments that are better suited to the needs of children 
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and better suited, therefore, to the development of their

full potential." (19)

Several researchers have suggested some alternatives

for the present-day equipment, (55* 56, 57, 93) White

stated that his "enquiry also suggests that there is still

too little opportunity for the expression of consumer­

opinion and cooperation on such practical matters as

these." (93) Lundahl suggested that everything should be

••round and knobby" for safety. (55) He suggested opportuni­

ties for both "outgoing activity" and "quiet activity,"

such as a "Happening for Children," where there would be

peep-shows, fiberglass play equipment, and wooden mate­

rials. (55. 56) Architect William Logan designed a backyard

sculpture/functional storage/playhouse with complex

geometrical shapes as well as straight planes but composed

of many unusual angles. (57) Numerous other playgrounds

and play environments exist which meet these criteria. (19,

23, 37, 52) Dattner has tried to emphasize the fact that

children are most willing to play in areas unthinkable to

adults. (19)

Polyurethane Foam

Because of the use of polyurethane foam as the

surfacing material in the complex interior form of this

study, its composition and application are explained.
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Composition, Formation and Properties

Polyurethane, introduced in the mid-1950*s» is a

thermosetting (cannot be converted from a solid to a liquid

by heat without chemical decomposition), chemically reacted

isocyanate. It is the product of a chemical reaction

between di-isocyanates and dialcohols. (11, 83) This can

occur in the presence of a catalyst during a reaction between

molecules containing the isocyanate group and a molecular

compound having more than two hydroxyl (-0H) groups or a

group containing a ‘'labile" hydrogen atom (such as polyol,

amine, carboxyl, glycols, alcohols, and certain polyester

resins), (11, 94) The isocyanate radical isi -N=C=O or

-NCO and is a "hydrogen receiver," whereas the hydroxyl

groups or those groups with a "labile hydrogen atom" are

"hydrogen donors." (11) With the addition of water or with

resins containing the carboxyl group, carbon dioxide is

evolved and used as a blowing agent to assist in formation

of the cellular structure of the foam. (11, 94) Polyurethane

(R-NC-CO-O-R*, where R and R» are the rest of the molecules

which contain the isocyanate or the hydroxyl grouping,

respectively) is usually formed by three separate compo­

nents: (11)

1. Isocyanates—of which Toluene di-isocyanate is

used sixty percent of the time, whereas polyiso­

cyanate, also called polymethylene polyphenyliso­

cyanate, is used twenty-five percent of the timej
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2. Polyether and polyester polyols—which is the

largest single component of foamj and

3. Various additives—such as fire retardants,

etc. (7)

Foam systems usually comprise two separate components,

one consisting of the isocyanate group and the other contain­

ing the resin blend, emulsifier, catalyst, water and addi­

tional compounds for fire retardancy. An exothermic reaction

begins immediately when the two components are combined, and

as the mixture heats, carbon dioxide is formed and bubbles

of gas are trapped in the thickening mass. (94) This

blowing agent or fluorocarbon remains permanently encased

in the cell structure, thus causing insulation. The speed

of the reaction is controlled by the initial temperature of

the chemicals, the degree of mixing,. and the catalyst con­

tent j (11, 94) the finished density of the foam is

controlled by the water content: and "flexural rigidity"

is controlled by the "resin blend—the greater the number

of bonds between the network polymers, the more rigid the

mate rial.” (94)

Brown gave some of the outstanding properties of

polyurethane foam as toughness, abrasion resistance, flexi­

bility, durability under adverse conditions, high gloss,

excellent hardness, and solvent resistance. However, he

did state that the characteristics and properties vary

according to the type of foam used. He also cited as most 

unique the ability to solidify and harden under exposure to 
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the atmosphere. (11) Soderlind concurred that foam has

structural strength as well as high insulating proper­

ties. (81) Whitney cited the fact that polyurethane foam

is inert to oxidation and has chemical resistance even in

acidic soil conditions and adverse weather, where it has a

ten-year service life. (94) According to Whitney, it can

be produced in various colors, and is skid and wear resis­

tant. Because of its range from a highly flexible rubber

to a rigid material with abrasion-resistance, its electric

non-conductivity, its good adhesion to metals, glass, wood,

some plastics, and "many other materials," its excellent

tensile strength, tear strength, and its compression and

thermal properties, polyurethane foam will have a growing

future. (87, 89) The spray technique for application is

similar to spray painting, and was used to completely cover

windows, electrical outlets and wiring, and steel supports

at an apartment complex in Alexandria, Virginia. (62)

The rise in foam is completed after two minutes,

according to Orefice, and it "achieves structural designs

that might be impossible with conventional materials,"

He gave polyurethane a tensile strength of 56, P.S.I., a

shear strength of 29, P.S.I., and a compressive strength

of 36, P.S.I., a service temperature range of -400° to

+250° C., and stated that, with appropriate additives, it

is self-extinguishing. (69)
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Types of Polyurethanes

Polyurethane foam has been produced in three major

categories: flexible, rigid, and non-cellular coatings, (7,

11, 62, 69, 81, 82, 83, 87, 88) Rigid polyurethane was the

type of foam used in this study. (See Appendix, pages 128-

13D

Rigid polyurethane foam has been used mainly in

insulation, (7) It is a plastic solid with a random

cellular structure, containing up to one million closed cells

per cubic inch of expanded material. When the polymer

mixture meets the surface, it may expand up to thirty times

its original volume and harden to form a monolithic structural

material that adheres tightly to the substrate surface. (81)

It is the closed cellular structure which produces ’’dead air

space" thus providing excellent insulation, Soderlind

reported that it may be applied in numerous ways, such as

into cavity walls, on top of metal roofs, on the inside of

walls, and on the undersides of roofs. It will adhere to

almost any surface, concrete, steel, or wood, (81)

Application of rigid polyurethanes is performed by

activating two basic liquid components separately, pumping

each through heated hoses leading to a spray gun, (6) The

two components mix only in the mixing head of the spray

gun, and the pumping device can be easily adjusted for

proper ratio of components, rate of delivery, and smooth­

ness of finish. Airless spray guns offer good control of

delivery and thickness of foam, applying approximately 
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one-half to one inch of foam per pass, because they use

hydraulic rather than pneumatic pressure. (62)

Orefice stated that “for many structures of exotic

design," urethane is a practical construction material. (69)

For this reason it was used in this study.

Schmidt reported that present-day architecture and

design are such that most of it fits into patterns of

sameness, and people are constantly worried that a

neighbor will choose designs that are similar to their

own, (75) With polyurethane foam, designers are able to

predict how various compositions will basically affect a

design, according to texture, acoustics, color, and numer­

ous other properties. (13)

James said that all interior accessories have

psychological effects on groups and individuals at work

and play, and Lilly discussed the future possibilities for

living in outer space and underwater, stating that in these

situations we must be able to carry our environments with

us for survival, (49, 53) However, which type of environ­

ment will we choose? Only further research in this area 

will answer this question.



PROCEDURE

The purpose of this study was to determine the effect

of complexity of interior form on the inclination for activity

of a selected group of fourth grade children. A comparison

was made between a control group of children tested in a

simple interior form and an experimental group of children

tested in a complex interior form.

Sample Selection

The population for this study consisted of all of the

130 fourth graders at Skyland Elementary School in the

Tuscaloosa City School System, Tuscaloosa, Alabama. More

specifically, the sample consisted of sixty-six fourth

grade children from Skyland Elementary School who were

randomly chosen from the 130 child population by means of

a parental permission form.

To randomly choose the sample subjects, a brief

description of the purpose and objectives of this study

along with a permission form (see Appendix, pages II8-H9)

and stamped envelope were sent through the mail to each of

the 130 children’s parents. The parents were instructed

in the letter to return the permission form to the experi­

menter appropriately checking whether they would or would

not allow their child to be used in this study.

53
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The children were taken daily in groups of four to

six from Skyland Elementary School, as school was dismissed,

to Smithwoods Number Six on the University of Alabama campus

where the control and experimental testing environments were

located.

The sixty-six children were randomly divided into

two groups of thirty-three children (see Test Administration

for details), one, the control group, and the other, the

experimental group.

Each child from the thirty-three children of group

one (the. control group) was tested individually in the

simple interior form and each child from the thirty-three

children of group two (the experimental group) was tested

individually in the complex interior form. Each child was

tested only one time in the specified interior.

Method of Data Collection

Test instrument and Scoring Method

A written test was individually administered to

each child upon entry into the appropriate interior form.

The test consisted of four parts, two of which were taken

from the What 1^ Like To Do Test (86), and two of which were

taken from the California Test of Personality (85), res­

pectively. (See Appendix, pages 120-125) The four titled

parts from these tests are:

1. Active Play (questions l-4o, part one)

2. Passive Play (questions 41.72, part one)

3. Sense of Personal Freedom (questions 1-12, part two)
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Withdrawal Tendencies (questions 13-24, part two)

These valid and standardized inventories tested only for

inclination toward the above activities and did not test for

the activity itself. They tested only for a frequency of

yes, no, or (?) responses in part one, the What I Like To

Do Test (86); and tested only for a frequency of yes or

no responses in part two, the California Test of Personal -

ity. (85)

For part one, the What I Like To Do Test, answers were

individually tabulated in frequency columns from question

number one through seventy-two for the control and for the

experimental group. Answers for part one were also tabulated

for each group infrequency columns for the totals of

questions one through forty and the totals of questions

forty-one through seventy-two for the control and for the

experimental group.

For part two, the California Test of Personality,

answers were individually tabulated in frequency columns from

question number one through twenty-four for the control and

for the experimental groups. Answers for part two were also

group tabulated in frequency columns for the totals of

questions one through twelve and the totals of questions

thirteen through twenty-four for the control and for the

experimental groups.

The time required to finish the test was approximately

twenty-two minutes, according to the directions of the

standardized test. Each child, according to the directions, 
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was allowed to finish the test so that all questions were

answered and therefore valid. The time for the test com­

pletion by each child was recorded. Upon completion of the

test, each child was also asked the question, "what do you

think about the room?" Responses to the latter were

recorded.

Test Environments

The testing environments were the independent variables

for this research. The environments were located in Smith­

woods Number Six on the campus of the University of Alabama.

The rooms were matched on all controllable variables.

Both rooms were painted with a white, latex enamelled paint;

the size of the control room was 116 inches long, ninety-one

and one-fourth inches wide, and ninety-one and one-half

inches high; the experimental room, because of the complex

form, varied in size from 120 inches to 136| inches long,

ninety inches to 100 inches wide, and eighty-four and one-

half inches to ninety-eight and one-half inches high;

lighting in each room consisted of two, four-foot fluores­

cent bulbs. However, because of the difference in contour

of each room, measured footcandles on the surface of each

desk varied from sixty-seven footcandles in the control

room to forty-seven footcandles in the experimental room.

Furnishings for each room were identical and consisted of

one chair and one desk which met with the comparative

dimensions of eight- and ten-year old children given on page

seventeen of this study.
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The only controllable variable which was not matched

was interior form. In the control room the interior form

was characterized by conventional perpendicular and parallel

walls and a ceiling. In the Appendix are included photo­

graphs of the control room. On page 126 the control room is

seen before any changes were made. On page 12? the control

room is shown in its finished condition, extra door covered

by a false wall, painted, furnished, and ready for testing.

In the experimental room the interior form was charac­

terized by a space defined by an enclosure not involving

perpendicular and parallel walls and a ceiling, specifically

a free-formed enclosure involving polyurethane foam as the

interior surfacing material. In the Appendix are included

photographs of the experimental room at specific points in

its construction. The initial room was almost identical to

the initial control room except that the experimental room

was larger in size so that after the reconstruction and

addition of the surfacing materials, both rooms would be

equal in volume. On page 128 , the first stage shows the use

of chicken-wire which was stapled to the existing particle­

board and shaped into a free-formed contour. The second

stage, on page 129, shows the addition of newspaper which

was attached by painting the chicken-wire with contact cement

and immediately applying single sheets of the paper. The

newspaper was used to cover the wire so that during the

application of the polyurethane foam, none of the foam would

be wasted by going through the one-inch mesh. On page 130, 
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is the application of the polyurethane foam over the news­

paper, and page 131 shows the experimental room painted and

furnished in its final form.

Test Administration

After the children were brought to Smithwoods Number

Six, they were taken into a waiting room which was furnished

with a table and four chairs. Various games and reading

materials were provided to entertain the children as they

waited for their turns to be tested.

Immediately after the children were seated in the

waiting room, the writer asked for their attention so

that she could read an explanation of the purpose of the

research and exact instructions as to taking the test.

The children were aware that the writer was interested in

••how the shape of a room makes you feel,’' However, they

were not informed of the contours of the test environments

or specific information on the test.

After questions were answered, each child was asked

to "choose toothpicks" to determine in which room he would

be tested. Volunteers who would be first were then taken

into their chosen rooms. To save time, two children were

tested simultaneously, one in the control room and one in the

experimental room.

The following procedures were used for the administra­

tion of the inventories
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Group One, The Control: Each child was individually:

1. Taken into simple interior form

2. Left for two minutes to become accustomed to

the room

3. Given written test, writing materials, instructions,

and definition sheet (See Appendix, page 120)

4. Told to begin test and stop-watch begun

5. Left by researcher until test was completed

6. Stop-watch stopped; asked what he "thought about

the room"j taken from simple interior form;

given treat

The time and comment about the room were then recorded at the

"top of the child’s test. Dependent variables were the test

results as to:

a, active play

b. passive play

c, sense of personal freedom

d. withdrawal tendencies

e. time needed to complete the test

f. comment about the room

Group Two, The Experimental: Each child was individually:

1. Taken into complex interior form

2. Left for two minutes to become accustomed to

the room

3. Given written test, writing materials, instructions,

and definition sheet (See Appendix, page 120)

4. Told to begin test and stop-watch begun
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5. Left by researcher until test was completed

6. Stop-watch stopped} asked what he "thought about

the room"} taken from complex interior form;

given treat

The time and comment about the room were then recorded at the

top of the child's test. Dependent variables were the test

results as tot

a. active play

b. passive play

c, sense of personal freedom

d. withdrawal tendencies

e, time needed to complete the test

f. comment about the room

Analysis of Data

The results of the test consisted of nominal and inter­

val data. Consequently, the analysis of data was through the

use of a two by two and two by three chi-square, and a t test.

These statistical methods test for significance of differences

between groups, the dependent variable of the test results

between the control and the experimental groups. Chi-square

was utilized for the tabulation of group frequency for each

question} a t test was used for each summary of questions

for the four parts of the test} and a t test was used for

the analysis of the time to complete the test.

The following comparisons were made:

1. Group One and Group Two were compared as to

differences in inclination toward active play.
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2. Group One and Group Two were compared as to

differences in inclination toward passive play.

3. Group One and Group Two were compared as to

differences in tendencies toward personal

freedom.

4. Group One and Group Two were compared as to

differences in withdrawal tendencies.

5. Group One and Group Two were compared as to the

amount of time required to complete the test.

The scores that were obtained from the children through these

two tests were analyzed on a group basis. No individual

analysis was made of any one child’s scores.



RESULTS AND DISCUSSION

The general purpose of this study was to determine

the effect of complexity of interior form on the inclination

for activity of a selected group of fourth grade children.

Sixty-six children, divided into two groups, were

used in this study. The thirty-three children of group one

were tested in the control environment (see Appendix, page

127)» and the thirty-three children of group two were tested

in the experimental environment (see Appendix, page 131).

The test instruments for all children were identical and

consisted of questions about play preferences as well as

emotional attitude; . (See Appendix, pages 120-125) There

were no right or wrong answers for the test because it was

of the "opinion-polling" variety. Answers from the tests

were tabulated and totalled for each group into frequency

of yes, (?), and no responses for part one (the What I Like

To Do Test), and into frequency of yes and no responses for

part two (the California Test of Personality). Chi-square

analysis was used for responses to individual questions by

the total sample, for frequency of responses by each sex

in the control versus the experimental groups, and for

frequency of responses by each age in the control versus

the experimental groups. A t test was used to determine

the difference between the control and experimental groups 
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according to the amount of time needed to complete the test.

Also recorded were comments made by the subjects about the

specific environment in which they were tested.

Subjects

By having more than thirty subjects in each group, it

was assumed that matched groups were obtained for this study.

Table 1 gives a description of the subjects according to age

and sex.

TABLE 1

Age and Sex Description of the Subjects

9 yrs. 10 yrs. 11 yrs. Total

Males 4 12 0 16
Control Females 8 8 1 17

Total 12 20 1 33
Males 8 13 0 21

Experimental Females 4 6 2 12
Total 12 19 2 33
Males 12 25 0 37

Total Females 12 14 3 29
Total 24 39 3 66

To determine whether there was significant difference between

groups, chi-square analysis was implemented for sex.

(Table 2)



TABLE 2

Chi-Square Values for Sex Between the
Control and Experimental Groups

Sex Control Experimental

Male .34 .34

Female .43 .43

x2 « 1.54 P = .21

As noted from Table 2, the probability was .21 and

therefore was not significant at the .05 level. Consequently,

it was assumed that there were no significant differences

between the control and experimental groups in relation to

sex.

To further determine the homogeneity of the group,

chi-square analysis was implemented for age. (Table 3)

TABLE 3

Chi-Square Values for Age Between the
Control and Experimental Groups

Age Control Experimental

9 .00 .00
10 .01 .01

11 .17 .17

x2 = .36 P = .84
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As noted from Table 3» the probability was .84 and

therefore was not significant at the .05 level. Consequently,

it was assumed that there were no significant differences

between the control and experimental groups in relation to

age. From these results it was found that the two groups of

children were matched for age and sex. All other differences

between the groups were assumed to be matched through the use

of the random method of subject selection.

Subject Response

Individual questions were tabulated for frequency of

yes, (?), and no responses for part one (the What I Like

To Do Test) and for frequency of yes and no responses for

part two (the California Test of Personality). The control

group responses were compared with the experimental group

responses and the use of chi-square determined whether

there was any statistical difference between the groups

on the totalled responses of all subjects on individual

questions. (Table 4)

Only three questions were found to be significantly

different at the .05 level. Question 4, question 43, and

question 59 were found to be significantly different between

rooms; however, according to Fried, little importance should

be given to these because one would expect at least three

questions to be significant out of such a large number of

questions asked. (28) Consequently, the rooms seemingly had

no effect on any difference in responses of the two groups

on individual questions.



TABLE 4

Frequency, Percentage, and Chi-Square Values on
Total Responses to Individual Questions

F* = Frequency ^Significant at the . 05 level o\

Question
Number F*

Yes
% F

(?)
% F

No
%

2Total *
Value Probability

1 33 50.00 9 13.64 24 36.36 2.773 0.249
2 33 50.00 4 6.06 29 43.94 0.583 0.752
3 16 24.24 9 13.64 41 62.12 0.806 0.674
4 29 43.94 6 9.09 31 46.97 7.363** 0.025**
5 52 78.79 5 7.58 9 13.64 2.800 0.2466 22 33.33 14 21.21 30 45.46 1.001 0.612
7 22 33.33 10 15.15 34 51.52 1.052 0.5978 40 60.61 9 13.64 17 25.76 1.041 0.600
9 10 15.15 9 13. 64 47 71.21 0.703 0.70910 16 24.24 13 19.70 37 56.06 0.354 0.83911 21 31.82 13 19.70 32 48.49 3.535 0.16912 39 59.09 8 12.12 19 28.79 0.578 0.75313 20 30.30 8 12.12 38 57.58 2.721 0.256

14 16 24.24 6 9.09 44 66. 67 3.068 0.214
15 26 39.39 11 16.67 29 43.94 I.129 0.57416 25 37.88 16 24.24 25 37.88 0.650 0. 728
17 10 15.15 11 16.67 45 68.18 0.113 0.945
18 42 63. 64 5 7.58 19 28.79 4.303 0.115
19 33 50.00 9 13.64 24 36.36 1.197 0.55520 33 50.00 16 24.24 17 25.76 0.810 0.67321 39 59.09 12 18.18 15 22.73 5.677 0.05722 23 34.85 4 6,06 39 59.09 0.622 0.738
23 11 16.6? 12 18.18 43 65.15 1.634 0.554
24 51 77.27 7 10.61 8 12.12 1.462 0.514



TABLE 4—Continued

F* s Frequency **Significant at the . 05 level

Question Yes (?) No Total x4
Number F* % F % F % Value Probability

25 50 75.76 7 10.61 9 13.64 3.241 0.196
26 35 53.03 10 15.15 . 21 31.82 5.105 0.076
27 41 62.12 12 18.18 13 19.70 2.533 0.282
28 32 48.49 11 16.67 23 34.85 3.449 0.177
29 36 54.55 10 15.15 20 30.30 1.311 0.524
30 39 59.09 9 13.64 18 27.27 3.122 0.209
31 35 53.03 11 16.67 20 30.30 0.511 0.778
32 42 63.64 7 10.61 17 25.76 0.749 0.693
33 19 28.79 14 21.21 33 50.00 0.107 0.94834 19 28.79 17 25.76 30 45.46 0.450 0. 801
35 29 43.94 8 12.12 29 43.94 1.672 0.56336 43 65.15 8 12.12 15 22.73 4.348 0.112
37 34* 51.52 10 15.15 22 33.33 0.299 0.861
38 29 43.94 15 22.73 22 33.33 0.910 0. 640
39 17 25.76 6 9.09 43 65.15 0.749 0.693
4o 36 54.55 9 13.64 21 31.82 2.302 0.31741 30 45.46 8 12.12 28 42.43 0.633 0.73342 43 65.15 10 15.15 13 19.70 2.504 0.28643 38 57.58 15 22.73 13 19.70 7.778** 0.020**44 20 30.30 13 19.70 33 50.00 5.803 0.054
45 30 45.46 12 18.18 24 36.36 2.36? 0.30646 27 40.91 18 27.27 21 31.82 1.270 0.53547 23 34.85 11 16.67 32 48.49 2.303 0.31748 31 46.97 17 25.76 18 27.27 5.195 0.07349 43 65.15 10 15.15 13 19.70 0.100 0.95150 38 57.58 11 16.67 17 25.76 0.726 0.701
51 34 51.52 12 18.18 20 30.30 0.451 0.801



TABLE 4—Continued

Question Yes (?) No 2
Total xr

Number p# . % F % F M Value Probability

52 34 51.52 18 27.27 14 21.21 1.483 0.519
53 10 15.15 9 13.64 4? 71.21 1.191 0.55754 11 16.67 9 13.64 46 69.70 0.289 0.866
55 39 59.09 13 19.70 14 21.21 0.593 0.748
56 24 36.36 23 34.85 19 28.79 5.289 0.070
57 30 45.46 10 15.15 26 39.39 1.887 0.608
58 56 84.85 7 10. 61 3 4.55 3.429 0.179
59 25 37.88 18 27.27 23 34.85 6.467** 0.039**6o 15 22.73 16 24.24 35 53.03 0.574 0.75561 26 39.39 11 16.67 29 43.94 1.017 0. 60862 26 39.39 16 24.24 24 36.36 0.107 0.948
63 30 45,46 9 13.64 27 40.91 0.978 0.61964 26 39.39 19 28.79 21 31.82 2.628 0.268
65 5 7.58 5 7.58 56 84.85 O.4oo 0.82166 18 27.2? 23 34.85 25 37.88 0.306 0.8596? 40 60.61 12 18.18 14 21.21 0.433 0.80868 53 80.30 10 15.15 3 4.55 0.352 0. 84069 18 27.27 15 22.73 33 50.00 1.228 0.54670 27 40.91 8 12.12 31 46.97 2.366 0.30771 29 43.94 19 28.79 18 27.27 0.309 0.85772 35 53.03 16 24.24 15 22.73 0.879 0. 6511 12 18.18 •M Mi 54 81.82 0.917 0. 6602 52 78.79 «M 14 21.21 2.266 0.128

3 41 62.12 MB ■a 25 37.88 0.000 1.0004 16 24.24 MB 50 75.76 0.082 0.771
5 52 78.79 «M 14 21.21 0.091 0.7616

F* - Fri

16

ennen

24.24

cv
50 75.76 2.063 0.147



TABLE 4—Continued

Question
Number

Yes (?)
F

No
%

2Total x
Value ProbabilityF* % F %

7 20 30.30 46 69.70 0.072 0.7858 53 80. 30 13 19.70 1.533 0.213
9 55 83.33 11 16.67 1.745 0.18310 14 21.21 52 78.79 0.816 0.630

11 14 21.21 52 78.79 0.091 0.76112 41 62.12 25 37.88 0.258 0.618
13 37 56.06 29 43.94 0.000 1.0C014 18 27.27 48 72.73 0.076 0.77915 29 43.94 37 56.06 0.246 0.62616 39 59.09 27 40.91 0.063 0.79717 37 56. 06 29 43.94 0.000 1.00018 12 18.18 54 81.82 0.383 0.54319 33 50.00 33 50.00 0.061 0.80120 27 40.91 39 59.09 O.O63 0.79721 27 40.91 39 59.09 0.062 0.79922 26 39.39 4o 60. 61 O.O63 0.79723 22 33.33 44 66. 6? 0.068 0. 79024 28 42.42 38 57.58 3.039 0.078

F* = frequency ^^Significant at the .05 level 'O
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For each group of subjects the means and standard

deviations were determined for time and subtotals of

frequencies for questions l-4o, 41-72, 1-12, and 13-24.

These subtotals represent the sections of the inventory

testing for active play, passive play, tendencies toward

personal freedom and withdrawal tendencies, respectively.

(Table 5)

TABLE 5

Overall Means and Standard Deviations
of Given Variables

where no = -1.00

Variable X
Total

S
Total

X
Control

X
Experimental

Minutes 10.38 2.64 10.03 10.73
Seconds 27.51 16.95 26,06 28.95

q l-4o No’s 16.09 7.20 15.42 16.76
Q l-4o (?)*s 0.00 0.00 0.00 0.00
q 1-40 Yes’ 18.23 6.93 18.24 18.21
Q 41-72 No’s 11.59 5.27 10.79 12.39
Q 41-72 (?)’s 0.00 0.00 0.00 0.00
q 41-72 Yes’ 14.12 6.04 14.73 13.52
q 1-12 Yes* 5.85 1.39 6.12 5.58
q 1-12 No's 6.15 1.39 5.88 6.42
q 13-24 Yes* 5.10 2.76 5.12 5.09
q 13-24 No’s 6.89 2.76 6.88 6.91

Time (in sec.) 650.23 157.75 627.88 672.60
Q 1-40 2.14 13.24 2.82 1.45
Q 41-72 2.53 10.09 3.93 1.12
Q 1-12 -0.30 2.79 0.24 -0.85
Q 13-24 -1.79 5.52 -1.76 -1.82

yes e +1.00
? - 0.00

66 Total Subjects
33 Control Subjects

33 Experimental Subjects
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From Table 5 it was found that the mean time taken to

complete the test was 10.84 minutes for the total sample,

10.46 minutes for the control group, and 11,21 minutes in

the experimental group, with a standard deviation of 2.63

minutes. Consequently, it was found that the mean time of

the experimental group was .75 minutes greater than the

control.

Subtotals for questions 1-40, active play, demonstrated

that, for total subjects, there was a higher "yes" response

than a "no" response with a mean difference of 2.14 where

"yes" responses were indicated as +1,00. For the control

group the difference was 2.82 whereas the difference for

the experimental group was 1,45. Consequently, it was found

that the control responses were slightly more positive than

the experimental on these subtotals.

Subtotals for (pestions 41-72, passive play, showed

that, for total subjects, there was a higher "yes" response

than a "no" response with a mean difference of 2.53 where

"yes" responses were indicated as +1.00. For the control

group the difference was 3.93 whereas the difference for

the experimental group was 1.12. Consequently, it was found

that the control responses were slightly more positive than

the experimental on these subtotals.

Subtotals for questions 1-12, tendencies toward

personal freedom, demonstrated that, for total subjects,

there was a higher "no" response than a "yes" response with

a mean difference of -0.30 where "no" responses were indicated 
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as -1.00. For the control group the difference was 0.24

whereas the difference for the experimental group was -0.85.

Consequently, it was found that the control responses were

slightly more negative than the experimental on these

subtotals.

Subtotals for questions 13-24, withdrawal tendencies,

showed that, for total subjects, there was a higher "no"

response than a "yes" response with a mean difference of

-1.79 where "no" responses were indicated as -1.00, For

the control group the difference was -1.76 whereas the

difference for the experimental group was -1.82. Consequent­

ly, it was found that the control responses were slightly

more negative than the experimental on these subtotals.

To determine whether there was a significant difference

between the control and experimental groups in relation to

the time required to complete the test and the four subtotal

sections of the inventory a t test was implemented. (Table 6)

TABLE 6

Values of t and Probability for Given Variables

Variable t Value probability

Time 1.1530 .25
Q 1-40 0.1315 .68
Q 41-72 1.1350 .26
Q 1-12 I.6060 .11Q 13-24 0.0140 .96
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From Table 6, it can be noted that there was no

significant difference between the control and experimental

groups in relation to the time required to complete the

test and the four subtotal sections of the inventory.

Also of interest is the fact that the average time recorded

for the subjects was approximately one-half of the time

specified as needed to complete the test, (See page fifty-

five)

Because no difference between groups was found for

the total samples for each room, breakdowns by sex and age

were employed to determine if the nature of the questions

were sex- or age-oriented.

Responses According to Sex

The control group responses were compared with the

experimental group responses according to a breakdown by

sex in each room. The use of chi-square determined whether

there was any statistical difference between the groups on

the totalled responses of all subjects, divided by sex, on

individual questions, (Table 7)

For the females, only three questions were found to

be significantly different at the .05 level. Question 25»

question 26, and question 8 were found to be significantly

different between control and experimental groups. For the

males, only four questions were found to be significantly

different at the .05 level. Question 43, question

question 56, and question 1 were found to be significantly

different between the two groups. Again, however, little



TABLE 7

Chi-Square Values for Responses by All Subjects in the
Control Versus the Experimental Groups—Breakdown by Sex

Female Kale
Q Control Experimental Total x Control Experimental Total x2

Yes ? No Yes ? No Value P Yes ? No Yes ? No Value P

1 .08 .00 .13 .11 .00 .18 0.50
2 .61 .03 .31 .86 .04 .44 2.28
3 .03 .05 .00 .05 .07 .00 0.204 .00 .18 .08 .00 .26 .11 0.63
5 .06 .03 1.17 .09 .05 1.66 3.06
6 . 02 .20 .18 .03 .28 .25 0.957 .59 .00 .39 .84 . 00 .56 2.388 .31 .05 . 65 .44 .07 • 93 2.46
9 1.76 .05 .34 2.49 .07 .49 5.2010 .30 .31 .55 .42 .44 .78 2.8011 .77 .07 .07 1.09 .09 .09 2.1912 .01 .39 .13 .01 .55 .18 1.26

13 1.27 .33 .59 1.80 .46 .83 5.2914 08 .30 .00 .11 .42 .00 0.9115 .59 .07 .56 .84 .09 .80 2.96
16 .13 .61 .10 .19 .86 .14 2.0317 .00 .63 .20 .00 .89 .29 2.0118 .31 .59 .31 .44 .83 .44 2.91
19 .02 .59 .00 .03 .83 .00 1.4720 .00 .37 .31 .00 .52 .44 1.6321 .18 .07 .10 .25 .0? .14 0.83
22 .33 .03 .06 .46 .04 • 09 1.00

.78 .07 .93 .70 .06 .71 .53 3.00 .22

.32 .13 .02 .41 .10 .02 .31 0.98 . 62

.90 .45 .32 .07 .36 .25 .06 1.53 .47

.73 3.12 .02 1.34 2.38 .02 1.02 7.91 .02.21 .10 1.49 .00 .08 1.14 .00 2.80 .24

.63 .15 .00 .12 .11 .00 .09 0.48 .79.30 .13 . 62 .01 .10 .48 .01 1.35 .51.29 .00 .01 .01 .00 .01 .01 0. 04 .97.07 .31 .01 . 06 .24 .01 .05 0. 68 .72

.25 .01 .93 .24 .01 .71 .18 2.09 .35
• 3^ .25 .00 • 3^ .19 .00 .26 1.03 . 60.54 .00 .07 .00 . 00 .05 .00 0.13 .93.07 .04 1.56 .25 .03 1.19 .19 3.25 .19. 64 1.49 .74 .20 1.14 .57 .15 4.28 .11.23 .63 .32 .81 .48 .25 .62 3.11 .21.36 .47 .08 .17 .36 .06 .13 1.27 .53.37 .07 .62 .17 .05 .48 .13 1.52 .4?.23 .42 .04 1.25 .32 .03 .95 3.02 .22.48 .04 .06 .15 .03 .05 .11 0.43 .81
.45 .09 . 06 . 06 .07 .05 .05 0.38 .83.67 .73 2.23 . 06 .56 1.70 .05 5.33 .07. 61 .01 .02 .04 .01 .02 .03 0.13 .93

^Significant at the .05 level



TABLE 7—Continued

Female Male
Q Control Experimental

Yes ? No Yes ? No
2 9Total x Control Experimental Total x

Value P Yes ? No Yes ? No Value P

23 .03 .30 .04 .05 .42 .05 0.89
24 .02 .03 .33 .03 .05 ,46 0.92
25 .20 .00 1.76 .29 .00 2.49 I4. f
26 .44 2.34 .00 .63 3.32 .00 6.74**
27 .37 .00 .88 .52 .00 1.24 3.01
28 .01 .39 .13 .01 .55 .18 1.26
29 .02 .08 .20 .02 .11 .28 0.69
30 .33 .07 .13 .46 .09 .19 1.27
31 .18 . 00 .22 .25 .00 .31 0.9732 .17 .33 .33 .24 .46 .46 1.99
I? .10 .08 .01 .14 .11 .01 0.44

.20 .10 .01 .28 .14 .01 0.7335 .01 .03 .00 .01 .05 .00 0.0936 .09 .03 .77 .13 .05 1.09 2.17
37 .01 .08 .08 .02 .11 .11 O.4o
38 .00 .02 .01 .00 .03 .02 0.08
39 .15 .03 .08 .22 .05 .11 O.63
40 .04 .18 .00 .06 .26 .00 0.5541 .07 .03 .04 .09 .05 .06 0.3542 .42 .30 .30 .59 .42 .42 2.44
43 .42 .00 1.08 .59 .00 1.53 3.6144 .37 .30 .03 .53 .42 .04 1.69
45 .02 .00 .07 .02 .00 .09 0.20
46 .00 .61 .37 .00 .86 .53 2. 38
47 .39 .30 .13 .56 .42 .18 1.97

.65 .08 .35 .02 .06 .27 .02 0.81 .67

. 64 .37 .93 .32 .28 .71 .25 2.86 .24

. 03** .01 .31 .14 .01 .24 .10 0.82 .67.03** .35 .06 .53 .27 .05 .41 I.67 .44

.22 .01 .01 .06 .00 .01 .05 0.14 .92.54 .63 .06 1.22 .48 .05 .93 3.38 .18

.71 .05 .31 .34 .04 .23 .26 1.22 .55.54 .00 .38 .14 . 00 .29 .10 0.91 .64

.62 .09 .06 .41 .07 .05 .31 0.99 . 62

.37 .18 .31 .63 .14 .23 .48 1.96 .38.80 .02 .06 .07 .02 .05 ,06 0.28 .87.70 .27 .32 .00 .21 .24 .00 1.04 . 60.94 .35 .32 .75 .27 .25 .57 2.52 .28
• 3^ .09 .32 .65 .07 .25 .49 1.88 .39.82 .44 .04 1.75 .34 .03 1.33 3.94 .14
.95 .25 .31 .03 .19 .24 .02 1.03 . 60
.73 .01 .38 .02 .01 .29 . 02 0.73 .70.76 .17 .32 .53 .13 .25 .41 1.81 .41.84 .01 .32 . 06 .01 .25 .05 0.70 .71.30 .05 .32 .98 .04 .25 .75 2.39 .30.16 .09 .65 2.59 .07 .49 1.98 5.88** .05**.43 .20 2.59 1.28 .16 1.98 .97 7.18** .03**.90 .63 .32 1. 00 .48 .25 .76 3.43 .18
.30 .37 .02 .41 .28 .02 .31 1.41 .50
.38 .00 .76 .24 .00 .58 .18 1.77 .42

**Signifleant at the .05 level



TABLE 7—Continued

Q Control
Yes ? No

Female
„ 2
experimental Total x Control
Yes ? No Value P Yes ? No

Kale
Experimental
Yes ? No

2Total x
Value P

48 .55 .00 .59 .78 .00
49 .11 .05 .10 .15 .07
50 .13 .20 .59 .19 .28
51 .01 .00 .00 .01 .00
52 .15 .22 .00 .22 .31
53 .65 .30 .57 .93 .42
54 ,08 .10 .17 .11 .14
55 .00 .30 .22 .00 .42
56 .13 .13 .00 .19 .18
57 .00 .03 .03 .01 .0558 .04 .33 .00 .05 .46
59 .05 1.08 .37 .07 1.536o 1.17 .0? .41 1.66 .0961 .0? .03 . 04 .09 .0562 .10 .02 .15 .14 .03
63 .13 .58 .00 .18 .8364 .39 .30 .10 .56 .42
65 .00 .30 .07 .00 .4266 .13 .10 .01 .19 .14
67 .01 .05 .00 .01 .0768 . 06 .33 .03 .09 .46
69 .88 . 01 .34 1.24 .02
70 .03 .18 .01 .04 .26
71 .25 1.08 .10 .35 1.53
72 .04 .00 .08 .06 . 00

.84 2.76 .25 .39 .11 1.75

.14 O.63 .74 .01 .06 .01

.84 2.22 .33 .05 .31 .00

.00 0.02 .98 .05 .31 .02

.00 0.91 .64 .65 .06 1.36

.80 3.67 .16 .93 .31 .02

.23 O.83 .67 .01 .43 .03. 31 1.25 .54 . o4 .76 .31.00 0.63 .73 1.52 .03 1.96

. 04 0.17 .91 I.29 .04

.00 0.88 .35 .08 .04 1. 30

.53 3.62 .16 .15 1.60 .63.58 3.98 • 13 .12 .11 .00.06 0.35 .84 .31 .08 .32

.22 0. 66 .72 .02 .08 .01

.00 1.72 .43 .05 .00 .11.14 1.91 .39 .13 .13 .47

.09 0.88 .65 .00 .00 .00

.02 0.60 .74 .14 . 04 .00

.00 0.14 .92 .31 .69 .00

.04 1. 00 .61 .19 .31 .74.49 2.99 .22 .01 .14 .01

.01 0.53 .77 .12 .93 .02

.14 3.45 .18 .53 .63 . 00

.11 0.29 .86 .01 .32 .20

.30 .08 1.33 3.95 .14

.00 .05 .01 0.14 .92

.04 .23 .00 0.63 .73.04 .24 .02 0.68 .72

.50 .05 1.03 3.64 .16

.71 .23 .02 2.23 .33.01 .33 .02 0.83 .67

.03 .58 .23 1.95 .38
1.16 .02 1.49 6.18** . 04**

.26 .98 .03 2.93 .23. 06 .03 .99 2.50 .29

.11 1.22 .48 4.19 .12

.09 .08 .00 O.4o .82

.24 . 06 .24 1.26 .54

.01 .06 .01 0.19 .90.04 .00 .08 0.27 .87.10 .10 .36 0.22 .53.00 .00 .00 0.00 1 .00

.10 .03 . 00 0.31 .85.24 .52 .00 1.77 .42.14 .24 .57 2.20 .33.01 .10 .01 0.29 .86

.09 .71 .01 1.89 .39.41 .48 .00 2.06 . 36

.00 .24 .16 0.93 .64

^Significant at the . 05 level



TABLE 7—Continued

Female Male
Q Control

Yes ? No
Experimental Total x2 Control Experimental Total x2
Yes ? No Value P Yes ? No Yes ? No Value P

1 .05 ' .01 .07 - .01 0.14 .71 1.87 - .51 1.42
2 .12 .77 .17 - 1.09 2.16 .14 .15 .41 .11
3 .00 .00 .00 .00 0.01 .89 .01 .01 .004 .05 .01 .07 - .01 0.14 .71 .63 .30 .48

,00 .03 .00 .04 0.07 .79 .06 .13 .05.05 .01 .07 - .01 0.14 .71 .92 .44 .707 . 00 .00 .00 .00 0.00 .90 .35 .24 .278 .61 2.93 .87 - 4.15 8,56** .004**. 02 .08 . 029 . 04 $ .05 - .46 0.88 .35 .17 . 62 .1310 .33 .46 - .05 0.88 .35 .12 . 05 . 0911 1.27 .27 1.80 .38 3.72 .06 1.14 .37 .8712 . 08 .07 .11 .10 o. 36 .56 .15 .41 ,ii13
14

.00 .00 .00 .00 0.00 .93 .13 .27 .10. 00 .00 .00 .00 0.01 .89 .32 .14 .2515 .39 .37 .56 - .52 1.83 .17 .04 .02 . 0316 .20 .25 .29 - .35 1.09 .30 .42 .70 . 3217 .16 .18 .23 - .25 0.83 .37 .03 . 04 .0218 .00 .00 .00 .00 0.00 .90 .31 .07 .2419 . 01 .01 .02 .01 0.05 .81 .04 .07 .0320 .05 .03 .07 - .04 0.18 .67 .12 . 09 . 0921 .10 .04 .14 .06 0.35 .56 .41 . 39 .3122 .05 .03 .07 - .04 0.18 .67 . 04 . 02 .0323 .63 .16 .89 - .23 1.90 .16 .12 .09 .0924 1.08 .34 1.53 - .49 3.43 . 06 .13 .17 .10

.39 4.19** . 04**

.31 O.98 .32

.00 0.02 .86

.23 1.65 .20

.10 0.33 .57

.34 2.41 .12

.18 1.05 .31.06 0.19 .67

.47 1.38 .24

. 04 0.30 .59.28 2.66 .10

.31 0.98 .32

.21 0.71 .40

.10 0.81 .37.02 0.11 .74

.53 1.98 .16

.03 0.12 .73.06 0.68 .41

.05 0.19 .67

.07 0.38 .55

.30 1.4o .23.02 0.11 .74

.07 0.38 .55

.13 0.52 .48

■“■■"■Significant at the .05 level
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importance should be given to these questions because one

would expect at least three questions to be significant out

of such a large number of questions asked. (28) Consequently,

the rooms seemingly had no effect on any difference in

responses of the two groups, divided by sex, on individual

questions.

A further evaluation was performed to determine if the

test, itself, was sex-oriented as to the questions asked,

Chi-square was used to evaluate individual frequency of

responses between the sexes. (Table 8)

According to Table 8, there were numerous questions

that were sex-oriented for the total group of subjects.

The questions which were significantly different are listed

here, after which is given the sex which responded most

positively to that question.

Part Ones Would you like to , . .

2. go hunting—male

4. play tennis—female

1^-. play hopscotch—female

22. box or wrestle—male

25. ride horseback—female

26. do stunts on bars or on a mat—female

30. shoot targets with a bow and arrow or

a BB gun—male

32. build things out of snow—female

37. throw rocks or darts at a target—male

39. play jumping-rope games—female



TABLE 8

Chi-Square Values on Individual Frequencies of Responses Versus Sex

Question
Number Yes

Wale
9 NO Yes

1 .01 .22 .02 .02
2 2.28 .03 2.41 2.91
3 1.81 .00 .6? 2.314 2.41 .55 3.34 3.07
5 .05 .23 .76 .06
6 .23 .09 . 04 .297 .01 .07 .05 .018 .09 .00 .23 .12
9 .35 .00 .07 .4410 .46 1.48 .08 .5911 2.32 .01 1.36 2.9612 .45 .49 .26 .5713 1.28 .06 .87 1. 6314 5.42 1. 66 3.53 6.9115 .46 .22 .86 .5816 .07 .10 .28 .0917 1.21 .22 .56 1.5518 .01 .51 . 04 .02

19 . 66 1.73 .02 .8420 .34 .10 .25 .4321 .45 .08 .69 .5722 3.92 .03 2.15 5.oo23 .55 .01 .18 .7024 .01 .00 .06 .02
25 .58 2.41 .18 .74

■“■■“■Significant at the . 05 level

Female
? No

Total x^
Value Probability

.28 .03 0.57 .75

.03 3.07 10.74** .005**.00 .88 5.69 .06

.71 4.26 14.35** .001**

.29 .97 2.35 .31.12 .05 0.81 .67.08 .06 0.2? .87

.00 .29 0.72 .70.00 .09 0.95 .631.89 .10 4. 60 .10.01 1.74 8.4o** . 01**

.63 .33 2.73 .25.08 1.11 5.03 .08
2.12 4.51 24.14** .0001**

.28 1.10 3.50 .17

.13 .36 1.05 . 60

.28 .72 4.54 .10

.65 .05 1.28 .532.21 .03 5.49 .06

.13 .31 1.57 .46

.10 .88 2.77 .25

.03 2.75 13.88** .001**

.01 .23 1.68 .43.00 .08 .17 .913.08 .23 7.22** .03**



TABLE 8--Continued

Question
Number Yes

Kale
9• No Yes

26 1.09 .08 1.52 1.39
27 .40 .44 .23 .50
28 .00 .00 .00 .00
29 .00 .46 .29 .00
30 1.72 .83 1,66 2.20
31 .10 .00 .13 .12
32 .88 .00 2.10 1.12
33 .04 .00 .01 .0534 .17 .03 . 04 .22
35 .10 .06 .03 .12
36 .40 .06 .80 .5137 1.85 .46 1.52 2/36
38 .03 .24 .04 .04
39 2.15 .04 .99 2.754o .87 . 00 1.52 1.1141 3.07 .06 3.77 3.9142 .15 .07 .23 .1943 .00 .30 .23 .0144 .44 .23 .66 .56
45 .4? .44 1.54 .60
46 .23 .00 .27 .29
47 1.18 .00 .92 • 1.5o
48 .15 .02 .43 .1949 .15 .03 .72 .1950 1.04 .76 .67 1. 32

Female
9• No

Total x
Value Probability

.04 1.94 5.99** .05**

.57 .29 2.43 .30

.01 .00 0.01 .98

.59 .36 1.70 .43I.06 2.12 9.58** .01**

.01 .17 0.53 .77

.00 2.67 6.77** .03**

.00 .02 0.13 .93.04 .05 0.55 .76

.08 .04 0.43 .81

.08 1.02 2.86 .24

.59 1.94 8.72** . 01**

.30 .05 0.70 .71

.05 1.27 7.25** . 03**.00 1.94 5.43 . 06

.08 4.82 15.70** .001**

.08 .29 1.01 . 61

.38 .29 1.21 .55

.29 .84 3.02 .22

.57 1.96 5.58 .06

.00 • 3^ 1.13 .57. 01 1.17 4. 78 .09

.03 .55 1.38 .51.04 .92 2.04 .36

.97 .86 5.62 . 06

*Significant at the .05 level



TABLE 8—Continued

Question
Number Yes

Male
? No Yes

51 .05 .01 .13 .06
52 A 5 .43 .09 .58
53 .46 .22 .27 .5954 .22 3.24 1.05 .28
55 1.21 .23 I.89 1.54
56 .16 .00 .17 .20
57 .20 .35 .01 .2558 .06 .00 1.03 .08
59 .00 .08 .06 . 006o .80 .12 .67 1.0261 2.02 .55 3.24 2.5862 ,40 .10 .16 .5163 .60 .76 1.74 .7764 .46 .17 .13 .5865 2.80 2.80 1.00 3.5866 1.66 .28 2.126? .26 .24 .17 .3368 .02 .35 .28 .02
69 .08 .69 .12 .1070 .05 .05 .01 , 06
71 .00 .17 .12 .0172 .02 .00 .04 .031 .24 .05 .312 .16 .59 .20

3 .69 — 1.13 .88

Female
? No

Total x2
Value Probability

.01 .17 0.43 .81

.55 .12 2.23 .33.28 2.15 . 344.14 1.34 10.28** .01**

.29 2.41 7.56** .02**

.00 .22 0.75 .69.44 .02 1.26 .54

.00 1.32 2.50 .29.10 .08 0.33 .85.15 .85 3.61 .16.70 4.13 13.21** .002**

.13 .20 1.51 .47.97 2.22 7.06** . 03**.22 .16 1.72 .433.58 1.28 15.04** .0007**.44 .36 5.20 .07.31 .22 1.53 .47.44 .35 1.46 .49.88 .16 2.03 .36.0? .01 0.25 .88.22 .15 0. 67 .72.00 .05 0.14 • 92— .07 0. 67 .42— .75 1.70 .19— 1.45 4.15** o4**

**Significant at the .05 level



TABLE 8—Continued

Question
Number Yes

Male
9 No Yes

Female
9 No

Total x
Value Probability

4 1.02 .33 1.31 Mi .42 3.08 .08
5 .59 2.20 .75 2.80 6. 34** .01**
6 1.02 .33 1.31 .42 3.08 .08
7 1.28 .56 1.63 ■B .71 4.18** . 04**
8 .02 .07 .02 .09 0.20 . 66
9 .11 .55 .14 M .70 1.49 .22

10 1.27 .34 1.61 «b .43 3.66** .05**
n .17 .05 .22 .06 0.49 .49
12 .70 1.15 .89 1.47 4.21** . 04**
13 .87 1.11 1.11 1.42 4.53** .03**
14 .08 .03 .10 ,04 0.26 . 61
15 .10 .08 .12 * .10 0.39 .54
16 .06 .09 .08 M .11 0.33 .57
17 .08 .10 .10 •• .12 0.39 .54
18 .01 .00 .01 . 00 0.03 .84
19 1.64 1. 64 2.09 Ba 2.09 9144** .01**
20 .05 .03 .06 * .04 0.19 .67
21 .54 .38 .69 «■ .48 2.09 .14
22 .01 .01 . 02 «B .01 0.05 .81
23 1.09 .55 1.39 MB .70 3.72** .05**
24 1.79 — 1.32 2.29 — 1.68 7.08** .01**

**Signifleant at the ,03 level
CDr-o
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41, collect pictures—such as baseball players,

or airplanes—male

54, play house or play school—female

55. collect stamps or coins—male

61, play with a model train—male

63, play with paper dolls—female

Part Two t

3. May you usually bring your friends home when

you want?—female

5. May you usually do what you want during your

spare time?—female

7. Do your folks often stop you from going around

with your friends?—male

10, Do your folks stop you from taking short walks

with your friends?—male

12. Do some people try to rule you so much that you

don’t like it?—male

13. Have people often been so unfair that you gave

up?--male

19. Are people often so unkind or unfair that it

makes you feel bad?—male

23. Are your studies or your life so dull that you

often think about many other things?—male

24. Are people often mean or unfair to you?—male

The preferences for play and differences of attitudes,

stated here, reinforce theories promoted by Gesell, (See

page forty-three)
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The evaluation of individual frequency responses in

each room, according to sex, was also determined through

the use of chi-square. The questions which were significantly

different for the control group are listed here, after which

is given the sex which responded most positively to that

question.

Part One: Would you like to . , .

2. go hunting—male

13. play hockey—male

14. play hopscotch—female

17. do folk-dancing—female

22. box or wrestle—male

25. ride horseback—female

30. shoot targets with a bow and arrow or a BB

gun—male

32, build things out of snow—female

37. throw rocks or darts at a target—male

41. collect pictures—such as baseball players,

or airplanes—male

44. read poems—female

Part Two:

4. Do others usually decide to what parties you may

go?—male

5. May you usually do what you want during your

spare time?—female

7. Do your folks often stop you from going around

with your friends?—male
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8. Do you have a chance to see many new things?—

female

11, Are you punished for lots of little things?—

female

13. Have people often been so unfair that you gave

up?—male

19. Are people often so unkind or unfair that it

makes you feel bad?—male

24. Are people often mean or unfair to you?—male

The questions which were significantly different for

the experimental group are listed here:

Part Ones Would you like to . . .

4. play tennis—female

10. fly a kite—male

14. play hopscotch—female

15. play volleyball—female

41, collect pictures—such as baseball players, or

airplanes—male

45. be in a play or a show—female

53. play "dress-up"—female

54. play house or play school—female

60, play cards by yourself—male

61, play with a model train—male

65. play with paper dolls—female

Part Two:

23. Are your studies or your life so dull that you

often think about many other things?—male
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The breakdown into control and experimental groups

helped demonstrate which room held more strength in the

statistical significance of the total group of subjects,

according to sex.

Responses According to Age

The control group responses were compared with the

experimental group responses according to a breakdown by

age in each room. The use of chi-square determined whether

there was any statistical difference between the groups on

the totalled responses of all subjects, divided by age, on

individual questions. Age eleven was omitted because there

were only three subjects out of the total sixty-six who were

this age. Because of this low number of subjects in the

category of eleven-year olds, statistical analysis was

impossible. (Table 9)

For the nine-year olds, seven questions were found

to be significantly different at the ,05 level. The

questions which were significantly different for the

nine-year olds are listed here, after which is given the

group which answered most positively.

Part One: Would you like to . , ,

23. do marching—experimental

32. build things out of snow—control

59. read stories—experimental

Part Two:

2. Are you allowed enough time to play?—control



Q

1
2
3
4
5
6
7
8
910

11
12
13
14
15
16
17
18
19
20
21
22

*ignixicant at the .05 level

TABLE 9

Chi-Square Values for Responses by All Subjects in the
Control Versus the Experimental Groups—Breakdown by Age

Age. Nine
c

Yes
1 ontrol

9 NO
Experimental Total

Value
X2

PYes ? No

.04 .10 .33 .04 .10 .33 0.94 .63.35 .50 .80 .35 .50 .80 3.29 .19.07 .00 .03 .07 .00 .07 0.21 .89.41 .50 .67 .41 .50 .67 3.15 .20.02 .50 .00 .02 .50 .00 l.o4 .31.50 .10 .80 .50 .10 .80 2.80 .25.25 2.00 .17 .25 2.00 .17 4.83 . 09.11 .00 .50 .11 .00 .50 1.22 .55.00 1.00 .10 .00 1.00 .10 2.20 .3'3. 64 .50 .04 .64 .50 .04 2.36 . 31.25 .17 . 04 .25 .17 . 04 0.91 . 64.11 1.00 .00 .11 1.00 .00 2.22 . 33.07 .17 .00 .07 .17 .00 0.48 . 791.79 .00 .96 1.79 . 00 .96 5.49 . 06.00 1.50 .35 .00 1.50 .35 3.69 .16.20 .10 . 06 .20 .10 .06 0.71 .71.50 .00 .14 .50 .00 .14 1.29 .53.14 .50 . 06 .14 .50 .06 1.4d .50.30 1.00 .07 .30 1.00 .07 2.74 .’25. 04 .00 .07 .04 .00 .07 0.22 .89
.13 .17 .10 .13 .17 .10 0.78 .68.10 . 00 .03 .10 .00 .03 0.26 .87

C ontrol
Age Ten

Experimental Total x2
Yes 9 No Yes 9 No Value P

.01 .44 .18 .01 .46 .19 1.28 .53.01 .93 .06 .01 .97 . Oo 2.03 .361.08 .05 ’ .23 1.13 .05 .24 2.79 .25.60 .44 1.13 .63 .46 1.19 4.45 .11.00 .44 .30 .00 .46 .31 1.51 .47.07 .03 .01 .07 .03 .01 0.22 .89.42 .80 .00 .44 .85 .01 2.52 .28.05 .10 .00 .06 .10 .00 0.32 .85.10 .05 .00 .10 .05 .00 0.30 .86.05 .00 .01 .05 .00 .01 0.12 ■ .931.07 .20 .34 1.12 .21 .36 3.29 .19.00 . 00 . 00 .01 . 00 . 00 0.02 .98.75 .44 .12 .79 .46 .13 2.70 .26.20 .46 .12 .21 .49 .13 1.61 .45.01 .05 .01 .01 .05 .01 0.12 .93.00 .48 .46 .00 .50 .49 1.94 . 38.12 .07 . 00 .13 .08 . 00 o.4i . 82.53 .00 1.48 .56 .00 1.56 4.14 . 12.06 .00 .08 .06 .00 .08 0.28 .86.01 .12 .30 . 01 .12 .31 0.86 . 661.22 3.24 .03 1.29 3.41 .03 9 T 2?** . 01**.54 .00 .52 .57 .00 .55 2.18 .34



TABLE 9—Continued

Age Nine Age Ten
Q Control Experimental Total x2 Control Experimental Total x2

Yes ? No Yes ? No Value P Yes ? No Yes ? No Value P

23 .17 2.00 .74 .17 2.00 .74 5.8o**
24 .03 .50 .00 .03 .50 .00 1.05
25 .21 .50 1.00 .21 .50 1.00 3.4326 .14 .50 .00 .14 .50 .14 1.29
27 .03 .00 .17 .03 .00 .17 0.3928 .67 .00 1.00 .67 .00 1.00 3.3329 .13 2.00 .50 .13 2.00 .50 5.2530 .17 .10 . 64 .17 .10 .64 1.82
31 .05 .10 .00 .05 .10 .00 0.2932 1.00 1.00 2.00 1.00 1.00 2.00 8.00**
33 1.33 .10 .35 1.33 .10 .35 3.5634 .90 .25 .05 .90 .25 .05 2.3935 .80 .00 .80 .80 .00 .80 3.2036 .83 .17 1.33 .83 .17 1.33 4. 67
37 .00 1.00 .25 .00 1.00 .25 2.5038 .06 .10 .co .06 .10 .00 0.3139 . 64 .17 .57 .64 .17 .57 2.764o .03 1.00 .07 .03 1.00 .07 2.2141 .00 .50 .05 .00 .50 .00 1.0942 .44 1.50 .17 .44 1.50 .17 4.22
43 .67 .10 1.79 .6? .10 1.79 5.1044 .10 .33 .35 .10 .33 .35 1.56
45 .20 .10 . 06 . 20 .10 .06 0.7146 .06 .25 .07 ,o6 .25 .07 0.75
47 1.39 .50 .41 1.39 .50 .41 4.6o

**Signi±‘icant at the .05 level

.05** .20 .28 .26 .21 .29 .27 1.50 .48

.60 .23 .80 .14 .24 .85 .15 2.4o .30.18 .01 .28 .12 .01 .29 .13 0.84 . 66

.53 .97 .12 1.07 1.02 .13 1.12 4.43 .11.82 .27 .05 .42 .29 .05 .44 1.51 .47

.19 .01 .55 .19 .01 .58 .20 1.55 .47.07 .31 ■ .07 .22 .33 .08 .23 1.25 .54.41 .41 1.85 .03 .43 1.95 .03 4.70 . 09. 86 .05 .44 .00 .06 .46 . 00 1.02 . 61. 02** .46 .00 .82 .49 .00 .86 2.63 .27.17 .48 .08 .52 .50 .09 .55 2.22 . 33.30 . 66 .88 .01 .70 .92 .01 3.18 .20.20 .16 .44 .01 .17 .46 . 01 1.26 .54

.09 .00 .80 .57 . 00 .85 .60 2.82 .24

.29 .05 .05 .22 .06 .05 .23 0.65 .73.85 .54 1.23 .00 .57 1.30 .00 3.64 .16.25 .30 .14 .03 .31 .15 .03 0.95 .63.33 .52 .05 1. 07 .55 .05 1.12 3.36 .18.59 .16 .07 .08 .17 . 08 .08 0.65 . 73.12 .12 .55 1.48 .13 .58 1.56 4.43 .11.08 .04 .15 .95 . 04 . 16 l.oo 2.34 .31.46 .22 .95 . 01 .23 1.00 . 01 2.43 . 30.71 .16 .28 . 66 .17 .29 .70 2.26 . 32.69 .01 .08 . 02 . 01 .09 . 02 0. 22 .89.10 .00 .55 .15 .00 .58 .16 1.46 .^9
CO
co



TABLE 9—C ontinued

Q Control
Age Nine

Experimental
Yes No Yes 9 No

48 .05 .33 .07 .05 .33 .0749 .04 .17 .00 .04 .17 .00
50 .17 .17 .50 .17 .17 .50
51 .67 .50 .25 .67 .50 .25
52 .05 .06 .00 .05 .06 .00
i? .00 .00 .00 .00 .00 .00
54 .00 .50 .13 .00 .50 .13
55 .30 .00 .90 .30 .00 .9056 .96 .50 .64 .96 .50 .64
57 .04 .17 .00 . 04 .17 .0058 .02 .50 .00 .02 .50 .00
59 .07 2.72 2.25 .07 2.72 2.2560 .33 .10 .35 .33 .10 .3561 .05 .17 .00 .05 .17 .0062 .50 .00 .50 .50 .00 .50& .41 .17 .80 .41 .17 .8064 .00 .33 .25 .00 .33 .2565 .50 .00 .02 .50 .00 . 0266 1.39 .25 .64 1.39 .25 . 64
67 . 00 .17 .10 .00 .17 .1068 .00 .17 .50 .00 .17 .50
69 .10 .64 .17 .10 . 64 .10
70 .00 .17 .05 .00 .17 .05
71 .50 .07 .25 .50 .0? .25
72 .05 .33 .07 .05 .33 .07

Total
Value

X2
P

(
Yes

Control
No

0.90 .64 .52 .33 2.83
0.41 .82 .01 .28 .12
1.67 .44 .04 .10 .00
2.83 .24 .50 .88 .02
0.20 .90 .14 .03 .57
0.00 1.00 .28 .95 .03
1.25 .54 .00 .54 .092.4o .30 .05 .03 .054.21 .12 .33 .08 .750.41 .82 1.20 .01
1.04 .31 .28 .12 1.54

10.09** .007**.19 .70 .01
1.56 .46 .30 . 02 .050.42 .81 . 66 .05
2. 00 .37 .34 .20 .09
2.75 .25 .06 .28 .01
1.17 .56 .6q .22 .22
1. 05 . 60 .14 .19 . 00
4.56 .10 .30 .02 .06
0.53 .77 .05 .05 .03
1. 33 .52 . 01 .05 .00
1.82 .41 .27 .05 .310.42 .81 .37 .80 . 01
1. 64 .44 .50 .15 .42
0.90 .64 .00 .03 .10

Age Ten
Experimental

0
Total x

Yes ? No Value P

.55 .3^ 2.98 7.56** .02**

.01 .29 .13 0.84 . 66

.04 .10 .00 0.28 .86

.52 .92 .02 2.87 .24

.15 .03 . 60 1.52 .47

.29 1.00 .03 2.59 .2?

.00 .57 .09 1.29 .53.06 .03 .05 0.27 .87
• 3^ .08 .79 2.38 .30
.36 1.27 .01 3.17 .20
.29 .13 1. 62 3.98 .13.20 .74 .01 1.86 .40
.31 . 02 . 06 0.77 .69
.70 .05 .36 2.15
.36 .21 .10 1.29 .53. 06 .29 .01 0.70 .71
.73 .23 .23 2. 31 .32
.15 .20 . co 0.67 .72
. 31 .02 .07 0.77 . 68.06 .05 .03 0.27 .87.01 .05 . OO 0.12 .93.28 .05 .33 1.28 .53
. 39 .85 .01 2.43 .30
.52 .16 .44 2.18
.00 .03 .10 0.2? .87

^-Significant at the .05 level



Q

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

TABLE 9—Continued

Age Nine
Control Experimental

Yes ? NO Yes ? No

.17 .02 .17 .02
,4o 2.00 ,4o 2.00
.50 1.00 .50 1.00
.33 .11 .33 .11
.00 .00 .00 .00
.90 .24 .90 .24
. 64 .26 .64 ,26
.24 .90 .24 .90
.02 .17 .02 .17

1.79 .74 1.79 .74
2.00 .4o 2. 00 .4o.00 .00 . 00 .00.00 .00 .00 .00

.07 .03 .07 .03.17 .17 .17 .17

.35 .41 .35 .41

.00 .00 . 00 .00.50 .10 .50 .10

.35 .41 .35 .41

.50 .30 .50 .30.04 .05 . 04 .05

.07 .03 .07 .03.00 .00 . 00 .00
1.80 1.29 1.80 — 1.29

o
Total x 1

Yes
Control

? NoValue p

0.38 .54 2 .05 .53
4,80* * .03** .02 .08
3.00 .08 .15 ■* .19
0.89 .35 .68 * .24
0.00 1,00 .01 .05
2.27 .13 .08 .02
1.82 .17 .99 .39
2.27 .13 .02 «■» .10
0.38 .54 • 15 .70
5.04** .02** .05 .01
4.80** .03**1 .23 * .37
0.00 1. 00 .11 .190.00 1.00 . 04 . 06
0.20 .66 . 02 .01
0.67 .42 .69 MM .43
1.51 .22 .05 .090.00 1. 00 .05 .06
1.20 .27 1 .62 .35
1.51 .22 . 05 * . 06
1.60 .20 .06 .05
0.17 .68 .07 .030.20 . 66 .01 .01
0.00 1.00 .07 * .036.17** .01** .06 — .05

Age Ten
Experimental Total x2
Yes 9• No Value P

2.15 .56 5.28** . 02**
.03 .09 0.22 ^4^

.15 .20 0.69 .41

.72 — .25 I.89 .17

.01 — .05 0.12 .73

.09 * .03 0.22
1.04 — .41 2.82 .09

.02 .10 0.24 .63.16 — .74 1.76 .18

.05 — . 01 0. 12 .731.30 — .39 3.29 .07

.11 . 20 0.62 .44

.04 — .07 0.21 .65

.02 «■ . 01 0.07 .79

.73 — .46 2. 31 .12

.06 .10 0.30 .59.06 — . 06 0.23
1.70 — .37 4.05** . 04**

. 06 . 06 0.23 . 64

.07 — . 06 0.24 .63

.07 . 04 0.21 . 65

. 01 — . 01 0.03 .83

.07 — . 04 0.21 .65

. 06 .05 0.22 .65
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10. Do your folks stop you from taking short walks

with your friends?—control

11. Are you punished for lots of little things?—control

24. Are people often mean or unfair to you?—

experimental

For the ten-year olds, only four questions were found

to be significantly different at the .05 level. Question 21,

question 48, question 1, and question 18 were found to be

significantly different between control and experimental

groups. Because of the low number of questions in this cate­

gory which were significant out of the total number of

questions, little importance should be given to them, (28)

Seemingly, from these results, it may be noted that

the rooms had only a slight effect on the responses of the

control versus the experimental groups, divided by age nine,

on individual questions.

A further evaluation was performed to determine if the

test, itself, was age-oriented as to the questions asked.

Chi-square was used to evaluate individual frequency of

responses between nine-, ten-, and eleven-year olds. (Table 10)

According to Table 10, there were only four questions

which were significantly different at the .05 level,

pertaining to age. Question 12, question 25» question 41,

and question 56 were found to be significantly different

between the three age groups. Again, however, because of

the low number of significant questions, they should be

given little importance. (28)



TABLE 10

Chi-Square Values on Individual Frequencies of Responses Versus Age

Q Yes
Age Nine

9 No Yes
Age Ten

9 NO Yes
Age Eleven

9• No
Total x2

Value P

1 .08 .91 .85 .01 .33 .23 .17 .41 .76 3.75 .44
2 .08 .14 .03 .01 .06 .00 1.50 3.68 .35 5.86 .21
3 .24 .49 .00 .22 .53 .00 .10 .41 .01 2.01 .744 .02 . 64 .05 .00 .06 .01 . 08 1.94 .12 2.91 .58
5 .89 .37 3.27 .45 .37 1.35 .06 .23 .85 7.84 .106 .13 .00 .08 .00 .06 .03 1.00 .64 1.96 3.90 .42
7 .00 . 04 .01 .00 .14 .04 .00 .65 .19 1.08 .908 .82 .49 .77 .56 .53 .38 . 02 .41 .07 4.05 .40
9 .74 .49 .50 . 20 .53 .28 .65 .41 .01 3.81 .4310 .24 .11 .02 . 64 .01 .21 2.23 .28 1. 68 5.42 .2511 .02 .63 .16 .03 .01 . 04 .95 3.36 .14 5.35 .2512 1.03 .28 1.22 .18 . 34 .05 1.77 .36 5.28 10.54** . 03*

13 .01 .00 .00 .00 .11 .01 .01 1.11 .31 1.57 .8214 .24 1.52 .56 .22 1.83 . 62 .10 1.94 .50 7.53 .11
15 .22 .25 .57 .03 . 04 .08 .57 .50 1.32 3.57 .4716 .09 .12 .00 .04 .25 . 04 . 02 .73 .66 1.94 .7517 .04 1.00 .34 .14 .35 .22 . 65 .50 .00 3. 24 .5’218 .11 .37 .63 .06 .37 .44 .00 .23 . 02 2.23 .70
19 .75 .49 • 3^ .32 .09 .23 .17 .85 . 01 3. 26 .5220 .08 • 57 .11 .01 .69 .42 .17 .73 1.95 4.72 . 3221 .23 .43 .04 .00 .00 . 00 1.77 3. 88 .15 6.50 .1622 1.35 .20 .56 1.43 . 06 .71 1.05 .18 .85 6. 39 .1723 .25 .03 .12 .35 .17 .01 .50 3.88 .4? 5.76 .2224 .01 .94 .41 .02 .18 .63 .75 1.46 1.11 5.52 . 24
25 .44 . 94 .49 .08 .84 .02 .71 .32 6.19 10.03** . 04*

•^Significant at the .05 level ro



TABLE 10—Continued

Age Nine
Yes ? No

Age Ten
Yes ? No

Age Eleven
Yes ? No

2Total x
Value

^^Significant at the .05 level

26 .13 .04 .35 .00 .14 .03 1.59 .65 1.15 4.08 .40
27 .29 .03 .63 .06 .00 .23 ,4o .38 .28 2.31 . 6828 .01 .00 .02 .04 .04 .01 .20 .50 .00 0.83 .9329 .65 .04 1.47 .24 .14 .86 .25 .65 .01 4.31 . 3730 .34 .91 .03 .38 .33 .25 .34 .41 1.71 4.69 .3231 .231. — .25 .07 .26 .96 .00 .22 4.50 .91 7.41 .1132 .49 .12 .77 .32 <00 .87 .00 1.46 .77 4.81 .3133 .12 .00 .08 .00 .06 .01 1.50 .64 .17 2.58 .633^* .53 .53 .00 .68 .42 .03 .86 .07 .30 3.42 .4935 .03 .41 .03 . 04 .11 .00 .08 .36 .35 1.42 .84 .36 .03 .00 .05 .01 .02 .00 .56 .36 .68 1.71 • 7937 .22 .74 .00 .00 .20 .08 1.55 .65 1.00 4.43 . 3538 .23 .04 .50 . o4 .00 .08 .35 .15 l.oo 2.39 . 6739 .11 .31 .17 .42 .08 .26 1.95 .27 .47 4. o4 .4o4o .28 .49 .05 .24 .53 .03 .08 .41 .00 2.12 .7241 .11 1.25 .07 .00 .02 .02 1.36 7.36 .06 10.25** . 04**42i. A .36 .11 .63 .23 .20 .23 . 00 .45 .28 2.49 . 6543 .24 . 04 1.09 .11 .15 .94 .04 .68 .28 3.57 .4744 .71 • 3^ . 08 .86 .94 .01 .91 3.36 .17 7.38 .1245 .08 .09 .01 .09 .17 .00 .10 .38 . 01 O.92 .9246 .0? .32 .05 .07 .25 .03 . 04 . 04 . 00 0.88 .9347 .05 .00 .03 .19 . 04 .06 .8? .50 .14 1.88 .7648 .01 .01 .03 .03 .09 .25 .12 .77 .71 3.01 .5649 .44 .11 .27 .26 .00 .94 .00 .65 .59 5.27 .2650 .24 .25 1.28 .11 .04 .42 . 04 .50 .77 3.65 .46
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■“"“■Significant at the . 05 level

Q Yes
Age Nine

9 No Yes
Age Ten

9 No Yes
Age Eleven

9• No
Total x2

Value P
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TABLE 10—Continued

Q Yes
Age Nine

? . No Yes
Age Ten

9 No
Age Eleven 9

Total x
Value pYes ? No

8 .00 .02 .01 ■ M .06 .07 a. .28 0.45 .80
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10 .72 .19 .20 ' * .05 . 64 .17 1.96 .38
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^Significant at the .level
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Individual frequency responses in each room, according

to age, were also determined through the use of chi-square.

The questions which were significantly different for the

control group are listed here, after which is given the

age which responded most positively to that question.

Part One i Would you like to , . ,

29. climb trees—nine-year olds

32. build things out of snow—nine-year olds

42, perform magic tricks—nine-year olds

66, listen to someone read stories—nine-year olds

Part Two:

11, Are you punished for lots of little things?—

ten-year olds

The questions which were significantly different for

the experimental group are listed here:

Part One: Would you like to . , ,

2, go hunting—ten-year olds

11. flip jackknives—ten-year olds

21. go on hikes—ten-year olds

24, go camping—ten-year olds

30. shoot targets with a bow and arrow or a BB

gun—ten-year olds

53. play "dress-up"—nine-year olds

55. collect stamps and coins—ten-year olds

71. make a scrapbook—ten-year olds
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Here, it is interesting to note the change in preference

toward more sophisticated play activities with an increase

in age, as predicted by Hawkes, (See page forty-four)

The breakdown into control and experimental groups,

again helped demonstrate which room held more strength in

the statistical significance of the total group of subjects,

according to age.

Verbal Comments on the Environments

As the subjects completed the test, the

researcher asked each one "what do you think about the

room?" The following comments were recorded for the control

subjects:

—Seven "no comment” responses

—Three "It's O.K." responses

—Two "It was O.K," responses

--"It’s O.K., I guess,"

--"I don't know."

—"It's different,"

—"It's all right."

—"It’s nice."

—"It was nice."

—"Sorta good"

—"It's pretty good."

—"I like it."

—“I liked it."

— "I don't like it that much."

-"It's different. it>s O.K, All the color's the same.
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—"It smells like it’s been freshly painted."

—••It looks sort a funny." (why?) "Because it doesn't

have any windows."

—"I felt like I was in a jail."

—"I think it is square."

—"It makes me sorta dizzy. It gives me a headache

because it’s all one color,"

— "Such a high intensity of light scared me when I

first walked in but later I got used to it."

—"I liked the color—it’s the color of my bedroom,"

—"Nice, because it didn't have anything in it.

Most rooms are so crowded,"

— "It would drive me nuts! I saw a movie called

•The Cube* on Channel Ten."

The following comments were recorded for the experi­

mental subjects:

—Eight "no comment" .responses

—"I don’t know,"

—"It’s O.K."

—"It* s nice."

—"It looks neat."

— "It was neat."

—"It looks good."

—Three "It's funny looking" responses

—"Really unusual."

--"I like it."

—"I loved it."
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—"Weird 1"

—"It's weird."

—"This was a weird room."

—"It looks sorta like a cave."

—"I liked it. It looks like a cave."

•-"It looks cavey-like and everything."

—"Neat I Looks like a cave. Looks like a monster

movie,"

--"Sorta like a cave—you know, an eskimo cave, an

igloo."

—"When I first came in I felt sick (dizzy), but

later I got used to it."

— "I got scared, I've never seen anything built

like this."

--"It's pretty nice. It's kinda bumpy."

— "It's funny. How did you get it built?"

—"Real good. How in the world did you ever make

it. Looks like a room of ice. I thought I was

going to be cold, but I wasn't."

Generally, from the opinion of the writer and the

comments of the subjects, the experimental room was pre­

ferred over the control. From these comments several theories

from the Review of Literature were reinforced. The subjects

were perceptive, as Estes (page twenty-two) and Yarrow (page

thirty-nine) commented, in realizing the true dimensions

and characteristics of the environments in which they were

placed. The comment in the control room, which referred to 



100
a dislike for "crowded” rooms reinforced Beck’s statement

(page twenty-three) that children prefer diffuse rather

than dense space. The statement from the experimental room

where the subject thought he was going to be "cold"

strengthened Gestalt’s comment that a "part will induce

the same reaction as the whole." (See page twenty-six)

Several of the subjects complained of headaches because of

the intensity of light and color, as predicted by Gesell,

on page twenty-eight. When asked about the room, it was

interesting to note that several children described the

color of the environment, even though the writer had told

them that she was interested in how the "shape" of the

room affected them. This corresponds to the studies by

Corah (page thirty-eight) which stated that younger

children matched according to color and, at an older age,

according to form. Finally, during the two-minute period

in which the children were in the room before the test was

administered, the children were "heard" to move around in

their chairs and walk around the room (this can also be

noted from the scratched paint underneath the desk and

chair in each room, see Appendix page 127 and 131). This

agreed with what Morton said, on page twenty-four, that

children "communicate through their bodies and tactile

experiments."

Although it was found that there were trends in the

responses of the children and a slight difference in the
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time required to complete the test by each group, the

null hypotheses must still be accepted.

Acceptance of Null Hypotheses

Specific analysis of the data was made to test for

significance of the following hypotheses, and they were

accepted:

1, Hq—There is no significant difference in

inclination for active behavior between a

randomly selected group of fourth grade

children placed in a complex interior form

and a group placed in a simple interior

form,

2. Ho—There is no significant difference in

inclination for passive behavior between a

randomly selected group of fourth grade

children placed in a complex interior form

and a group placed in a simple interior

form.

3. Ho—There is no significant difference in

tendencies toward personal freedom between a

randomly selected group of fourth grade

children placed in a complex interior form

and a group placed in a simple interior

form.
4. Ho—There is no significant difference in

withdrawal tendencies between a randomly

selected group of fourth grade children 
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placed in a complex interior form and a

group placed in a simple interior form,

5. HQ--There is no significant difference in the

amount of time taken to complete the test

between a randomly selected group of fourth

grade children placed in a complex interior

form and a group placed in a simple interior

form.



SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Purpose and Sample

The purpose of this study was to determine the effect

of complexity of interior form on the inclination for

activity of a selected group of fourth grade children.

The population for the sample included all fourth

graders at Skyland Elementary School, Tuscaloosa, Alabama,

and the sixty-six child sample was selected by means of a

positive response from parents to allow their child to

participate in the study.

Instrument and Test Environments

The test instrument was a written test which was

a combination of seventy-two questions taken from the

What I Like To Do Test and twenty-four questions taken

from the California Test of Personality. The instrument

was chosen because it consisted of questions of the

•'opinion-polling” variety rather than having questions
with right and wrong answers. Both tests were standardized

inventories and have been used on over 40,000 children to

determine validity.
A room characterized by conventional perpendicular and

parallel walls and a ceiling was used as the control environ­

ment! and, a room characterized by a space defined by a
103
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free-formed enclosure not involving perpendicular and

parallel walls and a ceiling was used as the experimental

room.

General Design and Procedures

The sixty-six child sample was divided into two

groups. Each child from group one was individually tested

in the control room whereas each child from group two was

individually tested in the experimental room.

Each subject was taken into the specified environ­

ment and left for a two-minute period to become adjusted

to the room. The test instrument and writing materials

were then brought to the child and timing was begun. As

soon as the subject completed the test and his time was

recorded, the writer asked the child «what do you think

about the room?" The comment recorded, the child was

taken from the test environment and given a treat.

Results and Conclusions

A comparison was made between the control and

experimental groups according to response to individual

questions, response to questions concerning active play,

response to questions concerning passive play, response

to questions concerning tendencies toward personal free­

dom, response to questions concerning withdrawal tendencies,

and the average time required for each group to complete

the test. No significant differences were found between 

groups.



105
A further evaluation was implemented to determine any

difference in responses between control and experimental

males, control and experimental females, control and exper­

imental nine-year olds, control and experimental ten-year

olds, and control and experimental eleven-year olds on the

same responses as above. No significant differences were

found except between the nine-year old control and experi­

mental groups.

Because of the nature of the test instrument, a

comparison was made among males and females in each environ­

ment and among the differing age groups in each environment.

In this way, the test instrument was evaluated as to

whether it was sex- or age-oriented. The test, itself,

was found to have individual questions which were signifi­

cantly sex- and age-oriented.

Finally, from verbal comments made by the individual

subjects, it was determined that the sample preferred the

experimental room over the control.

From these results it was assumed that the differing

environments had very little effect on the responses of the

subjects whereas the subjects preferred the complex interior

over the simple interior. If this assumption be true, then

designers should question why more interiors are not being 

built in this manner to suit the needs of children.
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Recommendations

From the analysis of data, it seems evident that

further studies should be conducted to. determine the manner

in v/hich interiors affect human actions and responses. The

following recommendations for further research are suggested!

1. The same study could be conducted using differing

room variables such as texture, light intensity,

size, number of windows, etc,

2, The variable of shape could be further investi­

gated by using a different test instrument asking

different types of questions,

3. The development of testing instruments for studios

of interior environments would be valuable.

Any of these variables could be tested on other

groups of individuals such as infants, the aged,

the mentally retarded, the mentally ill, groups

of individuals from differing professions, etc.

5. Any other applicable and "true to life" evaluation

of interiors would be invaluable.
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To» Parents of Fourth-Graderi

Fromi Mrs. Shirley E. Hammond, Graduate Student in Interior
Design and Child Development, University of Alabama

I am conducting graduate research on the effect of the shape
of rooms on the behavior of children—specifically fourth­
graders, This age group has been chosen because they are
acutely aware of their environment yet little research has
been conducted on the effects of environment on children's
behavior. Hopefully, this study and others like it could
improve the future designs of schools such as Skyland,

The procedure for this study will be that I take each (or
each child may be brought by the parent) to the University of
Alabama campus (Smithwoods, Number 6) and individually give
him/her a written test while he/she is in a specified room.
The test will consist of questions concerning how he/she
feels, what types of games he/she would like to play, whether
he/she feels free or stifled, etc. The time required for the
test is approximately twenty minutes. After this the child
will be returned to his/her home by me. The child will be
tested on only one afternoon, the entire procedure taking
no more than one hour.

This project is approved by the City Board of Education and
by the principal of Skyland Elementary School, Mrs, Carolyn
Payne. The cooperation of the Tuscaloosa City School System
with the University of Alabama does not imply approval or
disapproval of the results of the research study.

Liability for the transportation of the children shall be
assumed by me unless you, the parent, would be willing to
transport your child to the University of Alabama campus.

If you would like to have more information on this study
please contact me by phone (3^5-86^3) or by mail (Box 30^9,
University, Alabama 35^86). ’ You may also contact Mr. Roy
Hardy at the City Board of Education (759-5705).

Please fill in the form provided and return it to me in the
self-addressed, stamped envelope and check whether or not you
agree to allow your child to participate. If you agree, I
will be contacting you by telephone concerning the time most
convenient for testing and the method of transportation most
agreeable.

Since studies such as this are seldon undertaken, your help
in making this particular study a success will affect the
design of future schools, thus improving the educational
environments for our children. If you agree to let your child
participate, results of this research will be made available
to you at Skyland. I will greatly appreciate your cooperation.



Permission Form

I agree ______

I do not agree  

to allow my child, (l to

participate in the study conducted by Mrs. Shirley E. Hammond

concerning the effect of the shape of rooms on the behavior

of children,

(Signature of Parent)

{Date}



Name i____________ _______________________

Grade t _______________

Boy« Girl:  

Date: '______________________________

Ages 

Date of Birth: ____________________________

Here are some definitions that may help you in answering

some of your questions:

1, Erector Set = metal that you can build things with.

2. flip jackknives =* a game played with pocketknives.

3. model train = a small toy train that looks like a

real one.

4, Monopoly • a game like Parchesi that several people

play on a table,

5. pitch horseshoes « a game played by throwing horseshoes.

6. relay racing « team racing.
7, target - the point that you aim for in shooting arrows

or throwing darts.



Would you like to . . . No ? Yes

1. Play baseball--------------------------- ■------------------0“0““0
2. go hunting------------------------------------------------—Q-Q-Q

3. play cowboys, or space men, or cops

and robbers------------------------------------------------- 0~ O~0
4. play tennis--------------------------------------------------0—0—0

5. go swimming-------------------------------------------------0“0—0
6, play tug-of-war—----------------------------------------0“0 — 0
7, pitch horseshoes---------------------------------------- 0~0"“0
8, play kick-ball or dodge-ball ---------------------0“0—0
9. play follow—the—leader------------------------------0“’0~0

10. fly a kite----------------------------- —----------------- ~O~O—0
11. flip j ackknives------------------------------- —-----0~O- 0
12. go fishing----------------------------------- ■-------0””0 0
Would you like to . . . No ? Yes

13. Play hockey--------------------------- ;-----------0-0-0
14. Play hopscotch--- ;-------- --------------------0-0-0
15. Play volleyball-------------------- ----------- o-o-o
16. walk on stilts--------------------- ■-----------o-o-o
17. do folk dancing----------------- —---------------------0"“0 0
18. play football----------- —-------------- 0 0 0
19. roller skate-------------- -----------------------“ 0 0 0

20‘ Play basketball--------------- -------------------------- Q_Q-Q

21« go on hikes------------ ------------------------------------ Q_Q_Q

22 • box or wrestle—-------------------------------------- 0”O“O

23. do marching--------- - --------------------------------------Q_Q_Q

2^. go camping-------------.-------- ----------------------------Q_Q_Q



Would you like to . , . No ? Yes
25. ride horseback--------------------—----------------------Q— Q—Q

26, do stunts on bars or on a mat--------------------0~’0—0
27. explore caves----------------------------------------——O~0-’0

28. play ping-pong-------------------------------------------- Q—Q—Q

29, climb trees------------------------------------------- •---0“"0”0
30, shoot targets with a bow and arrow or a

BB gun------------------------------------------ - ------------- 0” 0“ 0
31. go bike riding------------- :----------------- “ ""0“0“~0
32, build things out of snow---------------------------O-0—0

33. play tag------------------------------------------------------ 0~0—0
3^. play hide-and-seek------------------ 7—*--------------0“"0—0

35. do relay racing----------------------- ----------- ------0“0”0
36. go sledding in the snow-:------------ --------------- ‘0‘”0”"0
Would you like to . . . No ? Yes

37. throw rocks or darts at a target—------------0~0”0
38. play catch----------------- ---------------------------- -—0“0—0
39. play jumping-rope games-------  --------------------0-0-0
40. ice skate—----------------------------------------------0— 0~0
^1. collect pictures--such as baseball players.

or airplanes-----------------------------“ 0 0 0

^2, perform magic tricks--------------- — 0“"0 0

^3. play table games like '’Monopoly''----------- 0““0 0
W. read poems------------------------ - “'0 0 0

be in a play or a show------- ----------------------0-0-0

^6. play checkers --------------------- ----------- ~~~~~~~~ 0 0 0
^7. play jacks or shoot marbles ' 0 0 0



Would you like to No ? les

48. write letters to your friends and relatives-Q-Q__Q

49. belong to a club------------------------------------------Q—Q_Q

50. listen to sports on the radio—or watch

sports on T.V.--------------------- ——7------- ~0”"0"“0
51, make up stories-------------------------- ------- -------- '0“0“”0
52, play card games------------------------------------------O—O—0
53. play "dress-up"----------------- :---- O~0~0
54. play house or play school--------------------------O~0—0
55. collect stamps or coins-----------------------------O-O—0
56. play guessing games------------- :---------------- ■-- 0“0“0
57. play with a yo-yo--------------------—--------------- Q— Q—Q

58, take care of a pet animal------- :---------0—Q—Q
59. read stories-----------------------------------------------0—0—0
Would you like to . . . No ? Yes

60. play cards by yourself------------------------------- 0~0—0
61, play with a model train----------- -----------------0-0—0
62, work jigsaw puzzles-----------------------—-----0“0—0

63, build things with an "Erector Set"-----------0”0—0
64. visit your parent’s friends----- ■----------------O~0—0
65. play with paper dolls---------------------—---- 0”‘0“^3
66, listen to someone read stories—---------------0—0—0
67. listen to stories on the radio—or watch

stories on T.V.--------------------------- -------------- 0—0—0
68. go to movies------------------------------------------— 0-0-0
69, write poems—------------------------ ----- ---------------Q_Q—0
70. work crossword puzzles----------------------------- Q— Q—O
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Would you like to . , .

71. make a scrapbook-------------- -—------

72, go to the library----------- —---------

Circle your choice below:

1. Do you feel that your folks boss you too much? yes no
2. Are you allowed enough time to play? yes no
3. May you usually bring your friends home when

you want to? yes no
4. Do others usually decide to which parties you

may go? yes no
5. May you usually do what you want during your

spare time? yes no

6. Are you prevented from doing most of the

things you want to? yes no

7. Do your folks often stop you from going around

with your friends? yes no

8. Do you have a chance to see many new things? yes no

9. Are you given some spending money? yes no

10, Do your folks stop you from taking short walks

with your friends? yes no

11. Are you punished for lots of little things? yes no

12. Do some people try to rule you so much that

you don’t like it? yes no

13. Have people often been so unfair that you

gave up? yes no

14. Would you rather stay away from most parties? yes no

No ? Yes



15. Does it make you shy to have everyone look at

you when you enter a room? yes no

16. Are you often greatly discouraged about many

things that are important to you? yes no

17. Do your friends or your work often make

you worry? yeg n0

18. Is your work often so hard that you stop

trying? yes no

19. Are people often so unkind or unfair that it

makes you feel bad? yes no

20. Do your friends or classmates often say or do

things that hurt your feelings? - yes no

21. Do people often try to cheat you or do mean

things to you? yes no

22. Are you often with people who have so little

interest in you that you feel lonesome? yes no

23. Are your studies or your life so dull that

you often think about many other things? yes no
24. Are people often mean or unfair to you? yes no



CorrtroX Environment, Before Reconstruction
ro
Ox



Control Environment, Ready for Testing



Experimental Environment, Chicken-Wire Stage



Experimentni Environment, Newspaper S*tage



Experimental Environment, Foaming Stage



Experiment; al Environment; Ready for Testing


