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ABSTRACT COF THESIS

The study sought to develop a méthod for
recording and analyzing some of the patterns of
the proxemic behavior of a small group of retarded
children. It further sought to determine whether
or not there were reliably measureable proxemic group
behavior ané individual differences in the proxemic
behavior of mentally retarded subjects who were not
significantly different in behavior patterns measured
by an adaptive bkehavior scale.

The four subjects used in this study were ob-
served in a small rectangular room; n photographiq
record was made at two minute intervals of the po-
sitions of the subdects in the room: From thié
record measurements of the distancing behavior be-
tween subjects was made;

The results have shown that subjects who had no
significant differences in adaptive behavior, as
measured by an adaptive behavior scale, exhibited
significant differencés in proxemic behavior; Not
only did‘individual differences become apparent,
but also reliably meésureable proxemic patterms emerged

for the group.
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CHAPTER I

INTRODUCTION

This study was an attempt to introduce proxemic
research to the problem of measuring adaptive behavior.
The subjects studied were severely mentally retarded
children taken from the patient population of Farscns
State Hospital and Training Center, Parscns, Kansas, an
institution for mentally retarded children between the
ages of six and twenty-one years.

An atteﬁpt was made to show the relevance of proxemic
studies to adaptive behavior by alreview of the literature
in both fields: xperimental data have been presented to
show that proxemic data expose significant differences
in individual behavior that are inaccessible to current

adaptive behavior measurements.

Need for the Study

2 review of the literature of proxemics, i;e.,
man's distancing behavior, indicated possible appli-
cation of proxemics study to the habilitation of socially
maladaptive individuals; A numker of behavioral measure-

ments have been used to seek the reguirements that society



imposes on the individual and also to measure the indi-
vidual's ability to meet these expectations.

Most of the -measuring instruments in use today are
based in some way upon an analysis cof the conscious
attitudes of the people making up the sccial group in
question. In the case of the adaptive behavior project
at Parsons State Hospital and Training Center, moving
picture films were made showing retarded children inter-
acting with normal people in various public and social
situations. These films were then shown to groups of people
in various communities under study. The people viewing
the films were afterwards asked to specify the behaviors
that disturbed them most;

Also an ahalysis was made of the kinds d% incidents
involving mentally retarded children which would lead
to disciplinary action by hospital workers and special
education teachers; Froﬁ"ﬁhese two sources of information
an adaptive behavior checklist was constructed; This
checklist méde possible the rating of an individual's
behavior in the areas found to be most critical for
social acceptance:

Measurements such as-the Adaptive Behavior Scale rely
upon conscious attitudes toward specific behaviors for
their construction. After such measurements are CoOI-

structed they are put into the hands-of users who will



again have to rely upon their abilities of observation
in order to assess the individual's behavior.

Proxem&c studies have indicated that there are
rather extensive areas of human interaction that are
not normally conscious. An individual may be socially
unacceptable to a group of people yet neither the in-
dividual nor the group are really aware O able to ver-
palize the reasons for the unacceptablility.

This study was initiated in order to see if it was
possible to apply measurements to some of these uncon-
scious attitudes that were not reached by previous tech-
niques of measurement. Specifically, the technique of
proxemic behavior measurement was explored for its po-
tential usefulnéss as an extensinn of the current methods
of measuring adaptive behavior in mentally retarded children.
If it can be determined that one of the areas of maladap-
tive behavior is that of proxemiés; then we will have gained
one more area of behavioral observation that we may take
intec account in our atteﬁpts to iﬁtegrate the socially

maladaptive individual into soclety.

The Problem

This study sought to develop a method for recording
and analyzing some of the patterns of proxemic behavior of

severely retarded individuals and to explore the relevance



of such patterns to the assessment of adaptive behavior.

A review of the literature has given indications that pro-
xemic behavior may be an important element of adaptive
behavior. The study, through the collection of experi-
mental data, further sought to determine whether or not
there were reliably measureable individual differences

in the proxemic behavior of mentally retarded subjects
who were not significantly different in behavior patterns

measured by an adaptive behavior scale.

Limitations of the Study

Due to the limited number of subjects; this study
was not able to make a comparison betweén the proxemic
behavior of the subjects studied and other groups of
individuals; The study was limited to discovering whether
or not these subjects eﬁhibited reliably measureable
differences in proxemic behavior; To develop proxemic
measurement as a useful tool in adaptive behavior, studies
nust be made to assess the proxemic regquirements of the
community into which the individuals in Question are to be
placed; The proxemic measurements of the subjects in this
study were restricted to one environmental setting;

How these same subjects would behave in other settings
was beyond the scope of this studfi The results of this

study indicated that further research extending beyond



the limitatiocns of this study are justifiable.

Statement of the Hypotheses

Three hypotheses were proposed for this study. The
first hypothesis was proposed in order to discover whether
or not there was any consistent pattern of proxemic
behavior to be found in the group as a whole. This hy-
pothesis deals with inter-subject comparison of the mean
distancing behaviors of each subject. Following is a
statement of hypothesis number cne:

When subjects are ranked accerding te

relative distancing behavior, the fre-

quency of specific rank relationship

does not significantly differ from ran-

dom expectations.
If hypothesis number one was rejected then the alternate
hypothesis was accepted. The alternate hypothesis states:

These . subjects arrange themselves in

a specific rank order of distancing be-

havior which differs significantly from

a chance expectation.

A naive observation of the four subjects studied
did not lead to an immediate impression of any purpose-
ful behavior. The four subjects had wvery little apparent
interaction with each other or objects in their environ-
ment. The overall impression was one of random distancing
behavior. Therefore, hypothesis number two was proposed
to determine whether or not each subject's distancing be-
havior couformed to a random distribution.

The frequency of occurrence of specific

distances between subjects does not differ
from a random distribution.



In the event that hypothesis number two was rejected then
the following alternate hypothesis was accepted.

Individual subject's distancing behavior

differs significantly from a chance ex-

pectation.

7o determine whether or not there were any sig-

nificant differences between individual subjects in
their distancing behavior, hypothesis number three was

proposed.

The mean distancing behavior for each
subject does not differ between subjects.

The following hypothesis was proposed as an alternate to

hypothesis number three. If hypothesis number three was

rejected then the following would be accépted.
Significant differences exist between

individual subiject's mean distancing
Ppehavior.

Definition of Terms

Adaptive Behavior: The traditiomal tool in dealing with

the classification and habilitation of the mentally de-
ficient has been the IQ score; In assessing individuals
of subnormal mental capability the IQ score has not been
able to provide adeguate information concerning the indi-
vidual's ability to maintain his personal independence
in everyday situations, nor does it guage his ability to

meet the social expectations of his environment.



In 1961, the American Association on Mental Defi-
ciency proposed that diagnosis of deficiencies in the
mentally retar&ed be demonstrated in two general ways -~
Measured Intelligence and Adaptive Behavior. It was
stated:

The dimension of Adaptive Behavior refers
primarily to the effectiveness with whach
the individual copes with the natural and
social demands of his environment. It has
two major facets: (1) *the degree to which
the individual is able to function and
maintain himself independently, and (2) the
degree ta which he meets satisfactorily the
culturally-imposed demands of personal and
soclal responsibility.

Adaptive Behavior is a composite of many
aspects of behavior and a function of a wide
range of specific abilities and disabilities.
Behaviors which have been subsumed under the
designation of intellectual, affective, moti-
vational, social, motor, etc., all contribute
to and are a part of total adaptation to the
environment ... -dlevel of function on the
Measured Intelligence dimension will correlate
with level of Adaptive Behavior. There will
be, however, freguent individual discrepancies
in levils of performance on the two dimen-
sions.

In 1964; under a grant from the National Institute
of Mental Health; the Adaptive Behavior Project was be-
gun at Parsons State Hospital and Training Center; Parsoﬁs,
Kansas; under the direction of Dr; Henry Leland, The
gnal of this project was to develop an objective, scientific
measure of adaptive behavior: To effect a suitable nea-

suring device it was necessary to have (1) the know-

ledge .concerning the individual's present behavior patterns

1 . :
Heber, R., "A Manual on Ternmninoclogy and Classification

in Mantal Retardation," Monograph Supplement, American
Journal of Mental Deficiency, Second Editzon, 1961, p. 61.




and traits, and (2) the knowledge concerning the re-
quirements and demands of the environment. In developing
the Adaptive Behavior Scale items relevant to the re-
gulrements of tﬁe social environment were derived from
the analysis of the conscious attitudes of persons who

played a large role in the retardate's environment.

Proxemics: Hall has coined the term "proxemics'" for the
study of human distancing behavior.z Most of this be-
havior normally lies outside our consclous awareness and
therefore would fail to appear through attitide analysis.
Hall delineates three major areas of proxemic study. The

study of fixed feature space would analyze man's use of

space in de51gnlng lasting structures such as buildings,

parks, and cities. Seml flxed envlronmental features

would include arrangements of furniture and other moveable

objects that help define our use of space. Dynamic space

studies appfoach the éﬁestion of how man manipulates
the spatial feaﬁures of his relationship with others:3 The
question of how man influences his communications by
manipulating these varioﬁé spaces is central to the study‘

of proxemics. If accurate and reliable technigues can be

_ 2Hall Edward T., "“A System for the Notation of
Proxemic Behav1or * American Anthropologist 65:1003-
1026, 1963.

3

Hall, EfTv, "Proxemics: The Study of Man's Spatial
Relations,” Man's TImage in Medicine and Anthropology Mono-
graph IV, ed. Galdston, 1., New York: Imternational Uni-
versities Press, Inc., 1963, p. 429.




developed to measure the proxemic behavior of the indi-
vidual and the proxemic regquirements of the environment

to which thé individual must adapt, then a measure largely
free of conscious distortion will have Dbeen gaiﬁed. As

Hall stated:

Unlike much of the traditional subject
matter of anthropological observation,
proxemic patterns, once learned, are
largely maintained out of conscious aware-
ness and thus have to be investigated
without resort to probing the conscious
minds of one's subjects.

Indeed, the very absence of conscious

distortion is one of the principle

reasons for investigating behavior on

this level, for any step taken to elimi-

nate a subject's conscious manipulation

of the facage presented to the world is

desireable.

The terms "retarded" and "mental defective" will

follow Heber's definition by referring to subneormal
intellectual functioning originating during the develop-

mental period and related to a deficiency in adaptive be-

havior.5

Plan of Study

The four subjects used in this study were placed in
a rectangular room which measured. sixteen by twenty-
four feet. Durlng the observation periods no other indi-

viduals were allowed in the room. Subjects were provided
4
5

Hall, "A System ...," op. cit., p. 1003.
Heber, op. cit., p. 58.
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with toys with which to play if they so desired. The room
was observable in its entirety through windows along one
wall., A phétographic record was made at two minute in-
tervals of the positions of the subjects in the room.

This film record was later transferred to recording sheets
that enabled the experimentor to measure the physical
distances between the subjects. These distances then be-
came the raw data which were used to test the three hy-
potheses. Basically; two types of proxemic information
were gathered in this study: the actual distance between
two subjects and the mean distance between each subject
and all other subjects. It was assuméd that the first

type of data would present information of a more individual
character: the second type of data would provide infor-
mation based upon the group as a whoie; This was done in
order to have both individual and group data.

In the following chapter the literature of proxemics
and adaptive behavior is surveyed in such a way as to
point cut the iﬁportance of each to the other. The main
thrust of the argument presented is that many of the
proxemic examples of cfdss—cultural conflict fit the

paradigm of the adaptive behavior concept.



CHAPTER II
SURVEY OF LITERATURE

Most of the material published in the areas of pro-
xemics or adaptive behavior have been published in the
last ten years. Both of these areas are relatively new
areas of research and therefore the body of literature

availzble is not extensive.
E;oxemics

The study of proxemics was first suggested by the
early research dealing with animal behavior; These
originated with H.E. Howard forty-seven years ago.6
Later work centered upon the observation relating to
territoriality involving such things as "flight distance"
(how close an animal can be approached before it fiees),
"social distance" (the distance beyond which some verte-
brates lose contact with their kind}, and "personal distance"
(the normal spacing between individual animals.)

One of the most interesting experiments with animal

distancing behavior was done by J.B. Calhoun, involving

6Howard, H.E. Territory and Birxd Life. London: Murray,
15920.
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special arrangements of pens for populations of white
domestic Norway rats.7 This arrangement of the pens
caused pathological crowding and Calhoun applied the
term "behavior sink" to describe this condition. The be-
havior sink was characterized by the disruption of nest
building, care of the young, reproduction, and social ox-
ganization. In addition, the animazls suffered serious phy -~
siqlogical pathologies.

The development of a behavioral sink leads

to ... a state of sustained inordinate

agg;egation which maygbe called a patho-

logical togetherness.

Christian and Davis in similar experiments discovered
in field studies of populations of rodents, lagomorphs,
and deer, a behavioral endocrine feed-back system which
limited the population after a certain population density
occurred. Above a certain point population density created
endocrine anomalies which caused large scale die~offs
not related to scarcity of food or other such environmental
factors.l9

These and similar studies havs revealed that space

can be a critical element in the welfare of some life

7Calhoun, J.B., "Population Density and Social
Pathology," Scientific American, 206:139~-148, 1962.
8Calhoun, J.B., "A Behaviaoral Sink," 1961 (Mss),
cited by Hall, “"Proxemics: The StUdY.«s,” loc. cit:, P 4274
9Christian, J.J. and Davis, D.E., "Endocrines, Be-

navior, and Population,” Science, 146:3651, Dec. 18, 1564,
pp- 1556-1560.
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forms. The next logical step was to direct these efforts

toward the study of the effects of space upon man.

Spatial Study of Man

Among the researchers who devoted their major efforts
to the study of man's spatial relationships was Edward
T. Hall, who developed three areas of proxemic study:
{1) fixed feature space; (2) semi-fixed environmental

features, and (3) dynamic space.lO

Fixed Peature Space: Fixed feature space refers to the

more permanent spatial arrangements of the environment. The
way we arrange our buildings, streets; parks, and our

cities are prime examples of this type of space. These
rather fixed features can also be internal culturally-
specific configurations. Hall gives us the following examples.

Our concept of space makes use of the edges
of things. If there aren't any edges, we
make them by creating artificial limes (5
miles west and 2 miles north). Space is
treated in terms of a co-ordinate system.
In contrast, the Japanese and many other
people work within areas. They name 'spaces’
and distinguish between one space and the
next or parts of the space. To us a space
is empty —-- one gets inO it by inter-
cepting it with lines.

104511, "Proxemics: The Study ...," loc. cit, p. 429.
llHall, E.T., The Silent Language. Garden City,
New York: Doubieday and Co., Inc., 1959, p. 203,
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_ _The realizaticn of how much our fixed feature space
affects our welfare has been a consideration in a number
of studies concerned with the effect of hospital space-
arrangement upon patients. Osmond and Izume have suggested
fadical changes and alterations 1in our conventional de-
signs of mental hospitals.12 They have suggested that
the conventional use of space in mental hospitals is
actually anti-therapeutic. They designed a radial pattern
for the hespital lay—out; with the nursing staff and
administration situated in the center or hub, and the
surrounding area provided a community day-room ip which
large groups could mest. In the area furtherest ffom the
center were smaller rooms of sufficient size for two to
four people to interact; beyond this were small individual
rooms where the patient could shut himself off from others.

Such studies as those of Tzume and Osmond, as well
as those of Weckowitz, would have a great whility dn &

- program of designing spatial features of hospitals. Wecko-

lzIzume, K., "An Analysis for the Design of Hespital

ouarters for the Neuro-psychiatric Patients," Mental Hospi-
tals, (April architectural Supplement), 1957; and Osmond,
H., "Function as the Basis of Psychiatric Ward Design,"
Mental Hospitals (April Architectural Supplement), 1957,pp.
23-29; and Osmond, H., "The Historical and Sociological
Development of Mental Hospitals," in Psychiatric Archi-
tecture, ed. C. Goshen, Washington, D.C.I American Psy-
chiatric Asscciation, 1959, pp. 7-9.
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witz, in studying the schizophrenics' perceptual werld,
has discovered consistent misjudgments as to size and
distance of objects.13 Environments created for schizo-
phrenics would have spatial features peculiar to the
specific therapeutic needs of the patients. Likewise,
patients with other disorders would have different en-
vironments.

Hall comments on the small size of some hospital rooms.

In ancther hospital also in Washington,

a private room in the surgery ward is so
small that people constantly comment oOn

its size. The ward staff have found that
certain patients deteriorate in this roomn,
and have to be moved. There is undoubtedly
a point at which spatial economics begin to
bring diminishing returns. We need to know
the ideal rogm size for treating different
conditions.

Some of the different perceptions of fixed space
that exist between different cultures have been well
illustrated by Sollenberger.l5 He tells of the moving of
a complete four-story hospital building from the United
.States to the center of China. After reassembling it, the

Chinese disliked it intensely. Later, when the Chinese

Communists came to power, the hospital was torn down and

13Weck0witz, T.I., "Notes onr the Perceptual World

of Schizophrenic Patients,” Mental Hospitals (April Archi-
tectural Supplement), 1957, pp. 23-24.
14 '
15Sollenberger, H., Orientation Lectures Given to
Point IV Technicians Attending the Foreign Service In-
stitute, Department of State, 1951-1955.

Hall, "Proxemics: The Study ...," loc. cit., p. 432.
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"reassembled along patterns more familiar to the Chinese.
Instead of wards, small huts were built to house indivi-
dual patients and thelr immediate family, who were thus
able to help take care of them. This proved much more
satisfacfory to the Chinese, who then began to use the

hospital facilities more freguently.

Semi~fixed Environmental Features: Semi-fixed spatial

features include thoseaspects of our environment that
we occasionally alter. The research in this area deals
with man's arrangement of furniture to control his inter¥
action with others. The principal investigator ig this
area has been Robert Sommer. |
Sommer's first study dealt with the gquestion of the
way in which people arrange themselves when interacting
in small discussipn groups.l6 The setting for his research
was a cafeteria in a mental hospital; Chairs were placed
around a rectangular table so that subjects could be
. described as sitting opposite one another; along side one
another; at corner positions, oxr at some distance from
each other; He discovered that the subjects had certain
_geating preferences; Females would sit closer to females

than to males: this was also closer than males would sit

to either sex. Schizophrenics appeared to have an impaired

l6Sommer, R., "Studies in Personal Space," Sociometry,
22:247-260, 1959.
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concept - of social distances, as they usually seated
themselves so as to create greater interpersonal distances.
Sommer also did a study on leadership where he found
that leaders preferred the end positions at tables and
that other people sit close by.l7 When the leader did
select the end position, other people sat opposite or
across rather than alongside the leader. Also a zone of
comfortable conversation of five and one-half feet between
people was discovered. Conversations began o diminish
at distances greater than this.
In a later study concerning the distance of comfor-

table conversation, Sommer stated:

These results conform to our previous

finding that people prefer to sit across

from one another rather than side by side.

We have now learned two exceptions to this —

when the distance across is too far for com-

fortable conversation, and secondly, when

the distance across exceeds the distance

side-by-side. When the distances are

equal or when the distance side-by-side exceeds

the distance across, people strongly pre-

fer to sit opposite one another,-fg least

under the condition of the study.
He also discovered in the study that the exceeding distance

for comfortable conversation was related to the size of

the surrounding area, e.g., longer seating distances

-17Sommer, R., "Leadership and Group Geography, "
ibid., 24:99-109, 1961.

lBSommer, R., “"The Distance for Comfortable Conver-

gation: A Further Study," ibid., 25, 1961, p. 115.
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were more tolerable in small rooms than in large ones.
Hall has also made observations relevant to this zone
of comfortable conversation. He makes the point that what
is conducive tocertain types of interaction in one cul-
ture may have the opposite effect in another culture.
Americans have great difficulty carrying
on conversation across a Iool ... In the
mountain village of Lebanon and Syria this
is the accepted way for men to converse
in the evening. They will sit on opposite
sides of the room and talk across the room

3+ each other, something that would be
virtually impossible for Anericans to do.

19
Obviously the arrangement of furniture is an important

determinant of human interaction. Arrangement can be

made to discourage or encourage conversation. Osmond has

noted these contrasting environmental forces and character-

3 L " H 1 ‘ 2 I n 20 4

ized them as sociopetal" and sociofugal. According

to Osmond socicfugal space discourages human interaction;

socjiopetal space has the opposite effect.

Man's Dynamic Use of Space: The following studies are

jpdicative of the research on the more dynamic aspects
of man's spatial behavior; Dynamic space is seen as the
spatial behavior that we? so to speak, "carry" with us.
These spatial behavior patterns are kept fairly intact

as we move from one environmental situation to the next.

lgHall, wproxemics: The Study ...,“ loc. cits, pe 437«

2‘Otjs.mondl, nphe Historical and Sociological Develop-

ment ...," loc. cit.
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Winick and Holt studied seating positions of patiénts
in group therapy. They discovered that many patients
avoided sitting on sofas in order to prevent belng touched
by other patients. They also noted a relationship between
the level of group anxiety and whether or not the group
seated itself in a circle. Group anxiety was expressed by
a circular seating arrangement; as anxiety diminished, the
seating arrangement became non—circular.21

Confusion as to the distinction between the patient's
own physical boundaries and boundaries of the space he

inhabits is not unusual. Searle522 has noted such, confusion

23 phese authors have

and sc alsc have Davie and Freeman.
not only noted the loss of body boundaries but other sorts
of perceptual diétortions; Schizophrenics were found to
underestimate the size of objects seen at a distance. Such
a person; therefore; typically would overestimate distances.
It was noted that some patients reacted violently to being
‘appreoached to closely; As therapy progressed; the patient

was able to tolerate closer physical distances.

Placing people in environments that tend to exaggerate

21Winick, C.; and Holt, H., "Seating Positions as
Nori-Verbal Communication in Group Analysis," Psychiatry,
24:171-182, 1961.

2ZSearles, H., The Nonhuman Environment. New York:
International Universities Press, 1960.
23Davie, J., and Freeman, T., "Disturbances of Per-

ception and Consciousness in Schizophrenic States," British
Journal of Medical Psychology, 1961.
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feelings of anxiety related to their own spatial-perceptual
distortions certainly should be eschewed in cases where
the reduction of anxiety is a goal. One of the studies
showing the relationship between anxiety and spatial per-
ception was done by the United States Navy on bomb shelter
occupancy. The study indicated that subjects typically
report a perception of walls closing in on them upon
entering the shelter. After initial anxiety decraases, they
report feeling the walls recede.24
Hall has developed a system for the notation of
proxemic behavior. He defines eight recordable dimensgions:
(1) postural-sex identifiers, (2) sociofugal-socibpatal
orientation; {3) kinesthetic factors: (4) touch code, |
(5) retinal combinations; (6) thermal code; {7) olfaction
code, and (8) voice loudness scale; Subsumed within each
of these eight diﬁensions are numerical code systems;
Using this 5ystem; differences in proxemic behavior can

be recorded by key punch methods.25

In his most recent book, The Hidden Dimension, Hall
analyzes the differences an proxemic patterns found among
German, English, French, Japanese, and AZrabian cultures,

Some of these comparisons are guite astonishing and point

24United States Navy, Preliminary Report on Shelter

Occupancy Test 317 (USN Roh-TR-418), US Naval Radiological
Laboratory, 1959. '
25 '

Hall, " A System ...," loc. cit.



out the diversity of meaning attached to similar behavior

by people of different cultures.26

The relationship of proxemic behavior to adaptive
behavior becomes readily apparent when the individual moves
from the culture from which he gained his proxemic patterns
to another culture which requires either different proxemic
behavior or attaches a different meaning to the individual's
behaviors. It was, in fact, such cross—cultural conflicts
which aroused Hall's initial interest in proxemic behavior.

The writer began systematic observations in

a proxemic frame of reference when it became
apparent that people from different cultures
interacting with each other could not be
counted on to attach identical meanings to the
same or similar measured distances be-

tween them. What was close than American
might be distant to an Arab.

However, it is not necessary to make cross-cultural
comparisons to discover differences in proxemic behavior,

since there are considerable differences found between

subh-cultures.

Cultures vary greatly in the amount of
touching which occurs between people.

Even in the United States, there are

groups which participate in considerable
touching and others whose members assiduously

avoid itouching anyong but those with whom
they are intimate.

.. What has been pointed out as a potential, unconscious

26Hall, EiT., The -Hidden Dimension. Garden City:
Doubleday and Co., Inc., 19866.
57 T -

281pig., p. 1011,

Hall, "A System ..., 6" loc. cit.
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_ source of conflict in transcultural situations is also a
source of conflict for the individual who has not successS-
fully learned the proxemic patterns of his own culture.

For example, the anthropologist knows that
in spite of their apparent complexity, cul-
tural systems are so organized that their
content can be learned and controlled by all
normal members of the group. Anything that
can be learned has structure and gn ulti-
mately be analyzed and described.

Adaptive Behavior

The American Association on Mental Deficiency first
introduced the concept of adaptive behavior in 1959. By
1961 the concept, which included dimensibns of mé&uration,
social adjustment and learning; was made a part of the
definition of mental retardation.3o The bhest general dis—
cussion of adaptive behavior in the context of a systematic
and experimental approach is to be found in the work of
HelsonBland his associates; Helson's work does not deal
.directly with mental retardation; however; Eyman32 has

attempted to tie mental retardation research to Helson's

work.

29

Ibid., p. 1006.
30 | |

Heber, op. cit., p. 6l.

BlHelson, H., Adaptation-Level Theory. New York: Harper
and Row, 1964.

32Eyman; R.K., "Co-variation of Level of Aspiration
and Adaptation Level with Other Characteristics," American
Journal of Mental Deficiency, 68(6): 741-750, 1964.
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In one of the more recent textbooks, Jordan presents
not only the usual arguments against the intelligence tesf
as an efficient meaéurement but also develops suggestions
as to how a behavioral measurement could be substituted.
He describes the development ¢of concepts of measurement
from the Binet to adaptive behavior as a “nuclear concept
which can clarify the complex behaviors called mental
retardation:"33 Philips discusses maladaptive behavior
in terms of interpersonal relationships of all levels of
intelligence. He cites Garrard and Richmond, who suggest
that "psychological adaptation is the central core of the
biological; sociocultural, and psychological aspeéts of
mental retardation."34 |

Cook drew material from a wide variety of sources,
including literature on both adaptation and mental re-
tardation: Although he concluded that adaptive behavior
was a rather diffuse con:ept; he believed that two major
components were indicated -- personal independence and

cultural conformity.35

33Jordan, T.E., The Mentally Retarded. Second Edition,

Columbus, Ohio: Charles E. Merrill Books, 1966, p. 123.
-34Phi1ips, I., Prevention and Treatment of Mental Re-
tardatinn. New York: Basic Books, 1966, p. 10.

35Cook, J.J., "A Conceptual Framework Within Which to
View Adaptive Behavior in the Retarded," American Journal
of Mental Deficiency, 71(1): 64~72, 1966.
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Ellis included an entire section on adaptive behavior
in his review of mental retardation research. Rather than
presenting a particular description of coping behavior, he
presented a growth and development type of model. He did,
however, discuss environmental deprivation or enrichment,
age variables, critical periods, early stimulation, and
other facteors which are all related to the whole problem

of coping over and above questions of natural develoPment.36

Heber pointed out that

because of the imprecision of these norms

and standards of adaptive behavior, intelli-
gence test performance will remain as the

most important and heavily weighted of the
criteria used. In spite of obvious limitations,
the individual intelligence test remains as
the most obijective and best single assessment
technigue currently available. Precise, obijective
measures of adaptive behavior, though eX-
tremely desirable, are,for the wost part,
presently unavailable.

Although the Vineland Soclal Maturity Scale (VSMS) =8

was the best available measurement at the time Heber made

his comment (1962); in his opinions it was nevertheless

so unsatisfactory that the IQ test was preferable.
A number of rating scales were designed to quantify

observable behavior in several areas of daily living and

.3§Ellis, N.R., ed., International Review of Research
in Mental Retardation: T

=4 = . New York: Academic Press, 1966.

Heber, R., "Mental Retardation: Concept and Classi-
fication," Trapp, E.P., and Himelsteiln, P.,, eds., Readings
on the Exceptional Child. New York: Appleton-Century-Croft,
1962, p. 72.

38Doll, B , Vineland Scale of Social Maturity. Minnea-

polis, Minnesota: American Guidance Service, 1964.
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of the individual to his environment. All these scales
were similar in nature to the VSM3.

The development of the Adaptive Behavior Scale, be-
gun in 1264 and published in 1969,39 was initiated with
a review of the then current rating scales. Out of a
review of these scales, a collection of behavior items
judged to be critical in relaticnship to the adaptive be-
havior concept as proposed in the AAMD manual was drawn.40
It was decided that the five level adaptive behavior classi~
fication system, currently in use at Parsons State Hospital
and Training Center and other state institutions for men-
tally retarded in this country; should be enmployed for
verification; In addition to this five level system, items
were also evaluated in terms of (1) degree of discrimina-
tion between retardétés who had-been previously classi-
fied at different adaptive behavior levels; (2) degree of
discrimination between the adaﬁtiﬁe behavior levels
while variance due to measured intelligence was controlled,
and (3) interrater reliability. As a result, Part T of

the scale was developed. It was designed to measure the

.-33Nihira, K., Foster, R., Shellhaas, M., and Leland,
H., Adaptive Behavior Scale, American Association on Men-
tal Deficiency, Boyd Publishing, Co., 1969.

40Leland, H., Nihira, K., Foster, R., Shellhaas, M.,
and Kagin, E., Conference on Measurement of Adaptive Be-
havior: ITI. Parsons, Kansas: Parsons State Hospital and
Training Center, 1966; Nihira, K., Foster, R., and Spencer,
L., "Measurement of Adaptive Behaviecf: A Descriptive Sys-
tem for Mental Retardates," American Journal of Ortho-
psychiatry, 38(4): 622-634, 1968.




the retardate's abilities in the maintenance of personal
independenée, The behavior items that were collected were
divided into ten categories, or domains. These ten domalns
included Independent Functioning, Physical Development,
FEconomic Activities, Language Development, Number and Time
Concepts, Occupation (Domestic), Occupation (General),
Self—Direction; Responsibility, and Socialization.

New behavior demains were hypothesized from the analysis
of approximately 2;500 critical incident reporis. Scale
items in Part IT of the Adaptive Behavior Scale were gene-
rated to provide measures for these hypothesized behavior
domains;These donains are Violent and Destructive Behavior,
Antisocial Behavior; Rebellious Behavior; Untrustworthy
Behavior;'Withdrawal; Stereotyped Behavior and 0dd Manner-
isms, Inappropriate Interpersonal Manners, Unacceptable
Vocal Habits, Peculiar or Eccentric Habits; Sexually
BRberrant Behavior; Self-Abusive Behavior; Hyperactive Ten-
dencies, and Psychological Disturbances: While the scale
cannot possibly represent all behavior problems described
in the reported incidents; an attempt was made to obtain
a comprehensive sample of coping behavior problems as
revealed by £he fesults of this investigation;

Tn order to establish the construct wvalidity of the

scale, a series of factor analyses were performed using



27

_ the_twenty-two domain scores from both Part I and Part Il
of the scale. The study delineated three major dimensions
of adaptive behavior: Personal Independence, Social Mal-
adaptation, and Personal Maladaptation.41 The factor of
Personal Independence was defined primarily by (1) the
pehavior domains that represent the individual's skills
and abilities reguired to maintain his personal indepen-
dence, and {(2) the behavior domains that suggest the presence
of autonomy or motivation to manage his perseonal affairs.
The factor of Social Maladaptation suggests a general
dimension of extrapunitive antisocial behavior disorders.
The factor of Persconal Maladaptation seems to represent
a dimension of intropunitive maladaptation,.

We believe that all of these domains are
potentially important for the retardate’'s
successful adaptation to his environment.
Preliminary results of our socioclogical
study sugdest that the relative importance
of each behavior domaln varies in different
environmental situations. The potential
users of the A B Scale are urged to evaluate
its practical validity with different cri-
teria of retardates' adaptive behavior per-
formance at varying environmental situations,

and avoid over—simpliﬁ%cation of the concept
of adaptive behavior.

41Nihira, K., "Factorial Dimensions of Adaptive Be-
havior in Mentally Retarded Children and Adolescents,"
American Journal of Mental Deficiency, 1962 (in press);
Nihira, K., "Factorial Dimensions of Adaptive Behavior in
Adult Retardates," American Journal of Mental Deficiency,
1969 (in press).

42Nihira, K.," Description and -Measurement of Adaptive
Behavior: Why,What, and How," a paper presented at the

annual meeting of the Xansas Psychological Association,
Wichita, Kansas, April 12,1969,




28

The Adaptive Behavior Scale seems to be the most ob-
jective, scientific measurement of adaptive behavior
developed to date. However, in seeking to measure the
individual's ability to functinn within the social frame-
work expected of normal people, it has not taken into
account the domain of proxemic behavior, which, as was
discussed previously, is a realm of behavioral expectation
that can be gquite critical to an individual's social
adaptation. It has also been maintained that proxemic
behavior is largely outside of conscious awareness; in
addition, the expectations of proxemic behavioral patterns,
]ike the criteria for adaptive behavior, vary from culture
to culture and between subcuitures.

Proceeding from indications in the literature of
the potential application of proxemic measurements to the
problem of the adaptive behavior of retarded children,

a study was designed to measure the personal distancing
behavior or four mentally retarded children; These children
were determined to have no significént measureable diff-
erences in their adaptive behavior, as measured by the
Adaptive Behavior Scale: The design of this study is pre-

sented in the following chapter.



CHAPTER IIX
DESIGN OF THE STUDY

The present study was designed to determine whether
or not significant differences in behavior were reliably
measureable in subjects by a proxemic approach that would
not emerge in the domains presently included in the Adaptive

Behavior Scale and other similar measurement scales.
Subjects

Four subjects were included in this experiment. All
were ambulatory, severely mentally retarded male patients
at Parsons State Hospital and Training Center; Parsons,
Kansas; Their ages ranged from ninme and one-~half to
fifteen years-( mean = twelve years four months); the
ranges of the VEMS scores were SQ ten to S0 thirty-one
(mean 5Q ; eighteen); The adaptive behavior level aé
neasured by the Adaptive Behavior Scale placed all four
subjects well within Level V; Part I scores on the A.B.
Scale ranged from 109 to 139 (mean = 124)s Part II scores
were fifty-four to sixty-three (mean = fiftyueight); The
differences in the adaptive behavior score between sub-

jects were less than the reliability of the measuring
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instrument. Therefore, the subjects were assumed to be

indistinguishable as to adaptive behavior level.

Physical Environment

The four subjects were observed in a rectangular
ward room measuring sixteen by twenty-four feet. Three-
inch wide, white lacquered lines were painted on the
ward room floor as rectangular grid co-ordinates at four
foot intervals; These lines clearly contrasted with the
grey cement floor: One couch and four toys, a tricycle,

a ball and two wagons were the only objects in the room
during the period of observation. This room was the nor-
mal daytime living area for these boys. There was an en-
trance door locked at all times; an unlocked docor at the
center of orne end of the room leading to rest room facili-
ties, availabie at all times to the subjects; and a third
door leading from the ward roﬁm to a corridor from which
observations could be made through ward room windows.
During the course of the observation; no outside inter-

ruptions were allowed in. the ward room.
Equipment

A sixtéen millimeter Pathe motion picture camera was

used to record the positions of the subjects in the ward
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room. The camera emploved high speed, black and white re-
versal film; special lighting equipment was unnecessary.
The camera was hand held and adjusted to make single frame

exposures,
Procedure

For three weeks prior to the filmed observation the
experimentor spent the hour between three and four p.m.
every day in the observation corridor with camera in hand
in order to allow the subjects to become accustomed to
the change of routine. Between the second and third weeks
the subjects appeared to have grown accustomed to this
daily intrusion and lost further intereét;

At the end of the third week of dry runs; the camera
was loaded with film and the positions of the subjects
in relation to each other and to the ward room and its
contents was recorded in two minute intervals; Each re-
cording session lasted approximatel§ forty-five minutes,
accumulating a total of twenty-two single frame shots.
These sessions were continued for four consecutive days
during the same hou; each dé?; ﬁakiné a total of eighty-
eight singleframe.ekposures.

The film was théﬁ developed and data frém the film
were ¥ransferred to recording sheets specially constructed

for this purpose (See Appendix M), The top half of the
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recording sheet in Figure 1 is constructed as a plan of
the rectangular ward room as seen from the vertical per-
spective; the one inch grid lines on the recording sheet
represent the four foot grid lines on the ward room
floor. By observing the position of the subjects in each
individual frame, it was a relatively simple process to
transfer these positions to the same positions on the
recording sheet.

Once the subiects had been positioned properly on
the recording sheets, straight lines connecting each sub-
ject with every other subject were drawn. Measurement of
each of these lines produced the distances between each
of the subjects; Foi each pair of subjeéts,these distances
were recorded in the proper coluﬁns at the lower left of
the recording sheet: The mean of the three distances be-
tween each subject and his thrée fellow subjects was
derived and recorded;_The total observable data were re-
corded on eighty-eight recording sheets, each representing
the positions of the subjects at two minute intervals;

In order to test hybothesis number one, a ranking
procedure had to be developed which would indicate the
relative closeness of each subject to the group as a
whole. The ranking procedure used can best be illustrated

by viewing Appendlx M, Flgure l As can be seen, the
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average distance of subject number one to the three
remaining subjects was 7.6 feet, that of subject number
two 9.3 feet, subject number three 9.0 feet, and subject
Humber four 11.3 feet. This average distance provided a
heasurement of the relative isolaticn orcloseness of
each subject to all the other members of the group. Fox
each of the eightyﬂeighf observations, the subjects were
ranked according to their relative average distance. in
Pigure 1 (See Appendix M); subject number four, with the
longest average distance; was assigned a rank of one, sub-
ject number twe was ranked second; subject number three
was ranked third, and subject number one, with the shortest
distance; was ranked fourth; The chi square test was chosen
to test the significance of ranking patterns; since this
test is most commonl? used when data are in freguencies
such as in the number of occurrences in different cate-
gories; The chi square test would show not only whether
or not a speéific ranking pattern occurred more often
than another; but also if it did so oécur what woulé be
its level of significance;-

In order to test hypothesis nuﬁber two a distribution
of observed. individual distances was plotted by taking
each subject's distance from eﬁery othér subject recorded

in the eighty-eight observations (for each subject, a total
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of 264 times)., All individual distances fell within a range

of zero to_twenty-six feet. A frequency distribution was

plotted on the Basis of the number of occurrences of

each specific distance, e.d., subject nunber one was

found to be seven feet from other subjects twenty times out

of 264 observations. The observed freguency distribution

of individual distancing behavior was normalized on the

basis of mean distance, standard deviation, and number

of observations. Again using the chi sguare method, the

ébserved frequencies were compared to the expected fre-

quencies (derived from normalization of the curve) for

goodness of fit. This analysis provided information as

to whether or not these individual distancing behaviors

were significantly different from a randdm behavioral model.
Hypothesis number three wés tested by a comparison

between each subject's mean distancing behavior and that

of each other éubject in the group; The 264 distances

measured for each subject were siﬁply summed and then divided

by 264 to obtain the mean distances; In each case a test

was made to deterﬁine the significance of the difference

between means, The ;Ol level of confidence was used as

the criterion for acceptance or rejection of the hypotheses.
Proceeding from this design; the data were collected

and analyzed according to statistical tests appropriate

to each hypothesis. Hypotheses were-accepted in some cases



“and rejected in others. The results of these tests are

presented in the next chapter.

35



CHAPTER IV

RESULTS

Three cperations were parformed on the colliected
.date in order that it would be in a form most convenlent
for the testing of. the hypotheses. The initial two oper-
ations; photography and subsequent transferrxal of infor-
mation to the data recording sheets (See Appendix M), have
previously heen discussed; It was discovered that eightyQ
eight data recording sheets were cumbersome to handlie.
The third operation was performed tc overcome this prob-
lem by presenting the recording sheet data in tabular
form; The results of this third operation are seen in
Tables IV through VII in Appendices A through D. Recorded
for every cobservation of each subject (eighty-eight ob-
servations in all) are three distances; In Table IV {See
Appendix A) these distances can be seen as nine feet be-
tween subjects one and two, twelve feet between subjects
three and one; and six feet between subjects four and one.
Table IV presents this information for subject one; Tables
v, Vi; and VII (See Appendices B, C, and D) present similar
information for subjects two; three; and four; respectively.
The mean of the three distances for each subject was computed

for every observation. This mean 1s entered under the column



titled Mean Distance. In Tabie IV (See Appendix A) this

mean is nine feet for the first observation. Each sub-
ject was ranked according to his mean distance. The
subject with the highest mean distance for a specific
observation was ranked number one; the subject with the
lowest mean distance was ranked number four. On occaslon
two subjects had the same mean distance. In such cases
+he rank order was divided between the subjects as is the
normal practice in the case of rank ties. In Table IV

it ican be seen under the column titled Rank Mean Distance

that subject one was ranked third relative to the other
subjects for the first observation. The following tests
for the hypotheses all draw their basic data from Tables

IV through VII, Appendices A through D.

Test of Hypothesis Number One

Hypothesis numbef cne was posed in such a way as to
try to discover evidence of any group structure in respect
-to relative distanéing behavior; If some pattern emerged
fhen it would mean thét rélative isolation or intimacy
with respect to the éroup wéuld emerge as a predictable
pattern for each subjécﬁ. If; on the other hand, nec pattern
emerged, it would mean that at any given tiﬁe any subject
~would be equallf likely to be the group iscolate or the

group intimate.
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Each subject had some rank relationship to every
other subject for a total of eighty-eight observations.
Tt was decided to apply the chi sguare teét since this type
of data is easily presented in fregquencies. Taple T

presents the chi-square tabulation.

TABLE I

CHT SQUARE OF MEAN DISTANCE RANKS

Ss 88 88 88 88

a | 9 163 s9.5  b23.5  las

3 2.5 12.5 3z . 41 88

2 3 32 o |15  les

1| a4.5 27.5 7.5 |e.s  |ss
3 7 4. 3 _ 4 rank
longest ' shortest
distance : distance

¥2.130.54 | a£=15 |

Each subject is identified from top to bottom under

column $s and the relative rankings from one to four are
presented across the bottom of the table; Lt shows; for
example; that thémean¢iisténce rank for subject one was
highest 44;5-times; was second highest 27.5 times, was

third highest 7;5 times; and was lowest 8;5 times in eighty-

eight observations.



If various rankings occurred by chance, then the
-gxpected frequency for each cell would be twenty-two
since all ranks would be egqually likely for each subject.
As can be seen in the table, subject number one
typically maintained the lohgest distances from other
members of the group, subject two was ranked second, sub-
ject four was ranked third, and subject threé was ranked
fourth. To test the significance of this pattern, the
observed fregquencies were compared to the expected fre-
quencies and a X% of 130.54 was obtained. With fifteen
degrees of freedom the probability was less than .01
that hypothesis number one would be acceptable; Since
the criterion for acceptance or rejectioﬁ of the hypothesés
in the study was set at the .0l level of confidence,
hypothesis number one is thus rejected and its alternate

accepted.

Test of Hypothesis Number Two

In order to test hypothesis number two it was necessary
to construct a model of iﬁdividual random distancing
behavior: A z distribution of thé fre@uencies of occurrence
of distances between zero and twenty-six feet was chosen
* for this modeI; Such a distribution ﬁakeé extremely close
and extremelf faf apart distances less likely than dis-
tances more mediate;

In order to construct a z distribution for each subject



i£ was first necessary to find the mean and standard
deviation of the 264 distances maintained by each of
the subjects. -

Table II identifies each subject in the left column,
gives the respective mean distances in the middle column,

and the standard deviations in the right column.

TABLE IT

MEANS AND STANDARD DEVIATIONS FOR
SUBJECTS' DISTANCE MEASUREMENTS

Subject Mean Distance Standard De-
(in feet) .. wviation
o (in feet)
1 12:15 5,47
2 11.38 4.80
3 B30 10.43
4 e we wggprpeyt st BRBE ov o rugar U Aata

Using the information in Table IT a é distribution was
constructed for eachlsﬁbject; Table viir (See Appendix E)
presents thé development of the g.distribution; or Nor-
malization; for subject one: |
The €ollowing operations are presented in Table VIII
{See AppendixE 5; Column fb presents the frequency of the
occurrences of the distances shown in colunn D for subject

one. The remaining information includes the steps necessary
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to defive the best fitting normal distribution for the
cbserved freguencies in calumn.}s. After determining the
upper limit of each interval, the values in the x column
were derived by subtracting the mean from each of the
upper llmth. Column z contains the result of dividing
each of the x values Dby the standard deviation. The pro-
portion of the area of the normal curve to be found be-
tween each of these z scores was found by reference to a
normal probpablility table. The proportion of cases found
within each interval was then computed. The expected
frequencies (column‘fe) were found by multiplying the num-
ber of cases (264) by each of the values found in the

column designated Proportion Within.

Having obtained both obsexved frequencies of indivi-
dual distancing behavior and expected freguencles based
upon a 2z distribution; it was possible to gpply appropriately
the chi square test to the data. Table IX (See Appendix
F) presents this test of the data for subject number one.
in Table Ix; columns jb and fé contain the observed and
ekpected frequencies of occurfence for the appropriate
distances in coluﬁn D; Columnwfo— fe presents the differences
between the expected and obsefved frequenéies; column
E (}lr-fé)z presents the séuare of these differences;
Finally; the sguares df these differences were divided

by their own expected frequencies and summed to obtain a
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X2 of 60, Figure 2 (See Appendix N) presents a graphic
comparison of the observed and expected freguencies of
the distancing behavicor of subject number one.

Three restrictions were placed uponlthe data when it
was normalized in Table VILI (See Appendix E}, i.e., the
mean, the standard deviation; and the number of cases.

One degree of freedom was lost for each of these restric-~
tions. Therefore, the number of degrees of freedom equals
twenty-three (twenty-six intervals minus three restrictions}.
In a chi square table it was found for twenty-three de-
grees of freedom that the .0l value of chi square was less
than sixty thereby rejecting hypothesis number two in

favor of its alternate; This indicatés that the frequency

of the distancing behavior being considered departs sig-
nificantly from that of a random distribution;

The identical procedure for the derivation of ex-
pected frequenc? and tést for the.goodness of fit between
observed and expected freéuencies was emplofed for subjects
two, three and four; For subject two Table X (See Appendix
G) presents observed and expected freguencies; Table XI
{Appendix H) presents £he test for goodness of fit, giving-
a chi square of 59;01, thus rejecting the second hypothésis
at a E less than ;Ol. Figure 3 in Appendix 0; presents a
graphic comparison of observed and expected frequencies

for subject number two.
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For subject number three Table XII {Sece Appendix 1)
presents observed and expected frequencies; Table XIII,
Appendix J, presents the test for goodness of fit, giving
a chi square of 400.06, thus rejecting hypothesis number
two at =a Eﬂconsiderably less than .0l. Figure 4 (See
Appendix P) presents a graphic comparison of cbserved
and expected frequencies for subject number three.

Table XIV (See Appendix K) observed and expected
frequencies for subject number four; Table XV, Appendix
I, presents the test for goodness of fit, giving a chi
sgquare of 453;0Q; thus rejecting the second hypothesis
at a P less than .0l. Figure 5 in Appendix Q presents
graphic comparison of observed and expected frequencies

for subject number four.

Test for Hypothesis Number Three

Having dealt with group patterns (hypothesis number
one} and the comparison of individual behaviocrs to random
models (hypothesis number two]; atteﬁtion was focused
on more individualistic_inter~sﬁbject differences; Hy -~
poth951s number: three was proposed for an assessment of
the significance of 1nd1v1dual differences in distancing
behavior:

A statistical test was chosen that would derive z

scores for the differences between the means of the disé
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fancing behaviors of each subject. These means can be seen
in Table 11.43 Six subject pair relationships exist

when every subject is compared with every other subject.
The six pair relationships are shown with their appro-

priate z scores and corresponding levels of confidence

in Table III.
TABLE IT1

E_SCORES AND P FOR THE DIFFERENCES
BETWEEN MEAN DISTANCES

Ss i, 2 : 3 a
z=1,75 2=3.94 z=4.44
i (P=.04)" {P=.001) (P=.001)
T i{z=4.44 : 7=3.48
2 C|te=.001) (P=.001)
] z=.87
3 ' ' {(P=.19)
i

Yoy example; Table III shows that the;z score for
the differences between the means of subject number one
and subject number three 1is 3.94; rejecting hypothesis
number three at a §-<:;Oi showing that the difference in
means between thess two subjects is significant.

Table III shows thét the third hypothesis was accepted
because P > .01 for paired Subjects one and two and for
paired subjects three and four; However, the hypothesis
is rejected in favor of its alternate for all other paired

subjects, i.e., paired subjects one and three, one and four,

435ugra, p= 3.
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two and three, and twe and four. Or expressed in another
way, pailred subjects cne and two are not significantly
different from each other in their distancing behavior;
the same 1is also true for paired subjects three and four.
However, palred subjects one and three, one and. four, two
and three, and two and four are significantly different
from each other.

As it has been a rather complex process to test the
previous fhree hypotheses, an attempt was made to summarize
the prior material in the last chapter: in addition, some

14

suggestions have been made for further research.



CHAPTER V

SUMMARY, CORCLUSIOCN, AND RECOMMENDATIONS

Summary

This study was undertaken for the purpose of in-
vestigating the possible use of proxemnic measurements
to mid in the measurement of adaptive behavior. A survey
of the literature was made for both proxemics and adap-
tive behavior. From this survey of literature it was
noted that researchers in the area of proxemics were
discussing their observations in terms relevant to adaptive
behavior;

It was pointed out that the items used to.develop
the 2daptive Behavior Scale were developed largely from
assessments of conscious attitudes toward specific be-
haviors. It was also pointed out that since proxemic
behavior was reliablf measufeable and at the same time
largely outside of conscious awareness that it would pro-
vide a domain of measurement largely free of conscious
distortion;

From several possible dimensions of proxemic be-
havior the distance between the individuals was chosen
for this study; The distancing behavicr of four male

severly mentally retarded children was nmeasured. Photo-



graphic f£ilm was used to collect the data, later to be
transferred to grid coordinate recording sheets for dis-~
tance measurements between subjects. The four subjects
used in the stuay were chosen on the basks that there were
no significant differences 'among them as determined by
an adaptive behavior scale. Differences in proxemic
pbehavior were sought between subjects who exhibited no
measureable differences in adaptive behavior.

In searching for significant differences in proxemic
behavior three null hypotheses were tested. It was deter-
mined for the purpose of this study that the hypotheses
would be rejected at a confidence level of .0l or less
and accepted at values greater than ;Ol.

Hypothesis number one was rejected by a chi sguare
test; The alternate hfpothesis that these subjects arranged
themselves in a specific rank order of distancing be-
havior was accepted;

Hypothesis number two was élso rejected by a chi
sguare test; The alternate hypothesls that individual
subject's distancing behavior differs significantly from
a chance distribution.was accepted; This wﬁuld nect be
surprising if it were not that a naive observation of
these subjects produces little evidence of purposeful
behavior.

Hypothesis number +three was accepted in some cases
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and rejected in others, indicating that significant
differences exist between some, but not all, of the in-

dividual subjects' mean distancing behavior.

Conclusions

Subjects who had shown no significant differences in
adaptive behavior, as measured by an adaptive behavior
scale, exhibited significant differences in proxemic
behavier. Not only did individual differences becone
apparent, but also reliably measureable proxemic patterns
emerged for the group; The subjects developed a sort of
"hierarchy” of relative isolation or intimacy with respect
to the group as a whole., Proxemic measurement has shown
that all the distancing behaviors in guestion differed
 significantly from a chance model.

Perhaps the most significant aspect of this study is
the discovery of reliably measureable behavior that is not
apparent until refined and specific measuring techniques
are zapplied to the task of obseiﬁétion: That the behaviors
being measured by this technigue may be crucial elements
in the process ¢f human interaction makes the promise of
this approach doubly exciting;

The possible future applications of proxenmic re-
search are manifold; The integration into society of in-
stitutionalized individuals, such as the subjects in this
study; maj be aided greatl?L This research suggests

that it may be possible, to make accurate and reliable



49

proxemic measurements of an individual'!s behavior and

‘at the same time know the proxemic patterns that are
acceptable in the community into which he is to be placed.
With such information available teaching programs designed
to enhance the adaﬁtability of the individual could be
effected,

The effect of our fixed-feature space may be critical
to many issues concerning urban planning. More and more
the design of cur cities will need to take into con-
sideration the proxemic needs péculiar to the subcultures
within soclety. Levels of mass anxiety, hostilities, etc.,
may be partially determined by the nature of the space that
is arranged for people. |

The Paris peace talks beéun in 1967 among the com-
batants in the Viet Nam conflict preovided another inter-
esting area for proxemic stud&g A great deal of time
was spent discussiné various proposals for the seating
arrangements of the participaﬁtslprior to the keginning
of peace talks; Each delegatiun presented its own pfoposal
for the shape of the conference table and seating arrange-
ment. It was interesting to speculate about the possible
relationships between the decision to use a circular
table and seating arrangement and the psychiatric
studies of circular versus rectanéular seating arrange-

: : ; 44
ment in group therapy that were cited in this study.

445upra, Wwinick and Holt, p. 19.
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~ Proxemic analysis should be guite productively applied
in the variousfields of education. For example, the
studies of the effect of various levels of anxiety and
its effect on learning could be applied in the design of
the use of space in the learning situation. Many of the
various classroom situations found today may be differen-—
tiated guite adequately by proxemic measurement alone.
How these various proxemic patterns relate to the learning
behaviopr of the members of various subcultures should

be a very fruitful and practical area of research.

Recommendations

With respect to the specific area of concern of the
present study, further research is suggested along two
lines; The first suggestinn is to expand the number of
parameters of proxemic behavior measured; Proxemic be-
havior is a multi-dimensional concept - this study applied
measurement only to one dimension. Hall's eight measure-
ments of proxemic behavior progides a set of dimensions
whose measurements are aﬁenable to data processing operu'
ations. This; of course, would make the data collection
and processing possible for much larger nunbers of subjects.

The second recommendation would be to apply multi-

dimensional proxemic measurements to the specific commu-
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nities into which mentally retarded children are hopefully
+o be integrated. Then the practical appligééiénlgf téacﬁiﬁé”
necessary proxemic behavior patterns could begin.

The following recommendation is made for further
research outside the immediate area of the present study.
It is suggested that a cross-cultural proxemic study of
thé American and Vietnamese cultures be made. The tran-
seript of the seating arrangement negotiations in Paris

would be an integral part of such a study.
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LGAPPENDIX A

TABLE IV

INDIVIDUAL AND MEAN DISTANCES INCLUDING RANK
VALUE OF MEAN DISTANCE FOR SUBJECT NUMBER ONE

Distance in feet

observation S1-52 51i-383 51-54 Mean Rank Mean
Distance Distance *
1 9 12 © 9.00 2
2 8 15 6 9.67 4
3 5 7 12 8.00 3
4 6 B 10 8.00 4
5 8 14 17 13.00 3
6 4 13 15 10.67 3
7 8 4 18 10.00 3.5
8 6 16 16 12.67 3
9 11 15 14 13.30 245
10 7 10 a8 8.30 2
11 6 6 & €.00 ‘3.5
12 4 7 8 6.30 z
4 6 8 6.00 3.5
14 15 10 10 11.67 1
15 15 7 5 9.00 2
16 15 8 8 10.30 2
17 16 5 4 8.30 2
18 IR :] % 4 4.67 4
19 17 7 S 11.00 2
20 16 8 9 11.00 1
21 15 15 16 15.30 -l
22 24 15 le 18.30 1
23 17 11 1z 13.30 1
24 22 19 21 20.67 1
25 i2 19 20 17.00 1
26 11 17 18 5.30 4
27 14 18 19 17.00 1
28 5 18 20 14.30 1l
VAS) 24 16 16 18.67 1
30 18 7 9 11.30 2
31 16 11 12 13.00 2
32 16 15 20 17.00 1
33 17 17 20 18.00 1
34 13 RN 14 13.67 1
35 24 10 11- 15,00 2
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TABLE IV CONT.

Distance in feet

Observation S81-82 531~53 51-84 Mean Rank Mean
Distance Distance ¥

36 22 15 15 17.67 1
37 16 7 7 9.67 2
38 24 20 20 20.67 1
39 18 13 L3 13.67 1
40 16 18 18 17.00 1
41 16 19 19 17.67 1
42 17 12 14 14.30 2
43 14 16 14 14.67 1
44 8 15 16 13.00 1
45 13 10 L 11.00 2
45 16 15 20 18.30 |
47 19 4 3 8.67 2
48 15 1 1 5.67 2.5
49 6 ) 23 17.00 1
50 L 18 20 16.30 2
51 24 18 iy 19.67 1
52 15 18 21 18.00 1
53 8 14 16 12.67 1
54 10 8 7 8.30 1
55 16 1 L 6.00 2.5
56 17 3 1 7.00 2
57 13 21 20 17.67 1
58 10 16 16 14.00 1
59 26 14 13 17.67 1
60 13 21 21 18.30 1
61 24 15 15 18.00 1
62 15 14 15 14.67 1
63 15 16 15 15.30 1
64 12 10 11 11.00 2
65 11 15 14 13.30 1
66 ! 12 12 11.67 1.5
67 1% 7 8 8.67 4
68 20 5 6 10.30 2
69 16 5 4 8.30 2
70 7 6 8 7.00 2.5
71 13 7 9 9,587 2
72 14 & 7 9.00 2
73 7 9 10 8.67 2
74 12 5 5 7.30 2
75 14 .13 13 13,30 1
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Distance in feet

Cbhservation S81-52 S1i-83 51-84 Mean

Rank Mean

Distance Distance *
76 18 13 14 15.00 1
-7 4 6 7 5.67 1
78 12 9 10 10.30 4
79 15 9 9 11.30 1
80 7 7 7 7.00 1
81 5 5 7 5.67 1
a2 14 4 4 7.30 2
83 14 4 6 8.00 2
84 11 7 7 8.30 2
85 11 8 8 2.00 1
86 10 8 8 8.67 1
87 11 19 19 -16.30 1
88 10 11 11 1

16.67

* Decimal fractions indicate tied pairs.
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APPENDIX B
TABLE v

INDIVIDUAL AND MEAN DISTANCES INCLUDING RANK
VALUE OF MEAN DISTANCE FOR SUBJECT NUMBER TWO

Observation 52~81 S2-83 S2-84 Mezan

Distance in feet

Rank Mean
Distance Distance #*

wwwwwwwNMN?QM[\JNNMHI—*MHHHHHH
Lﬂrwa!—'OKQODHJO\Lﬂ&‘-LAJMl—‘O\DOU*-JO\U'IP{.A}MI—‘

Joud
OWOTAUT B BN ]

9 2 15 8.67 4

8 8 15 10,30 3

5 3 15 7.67 4

6 9 10 8.30 3

8 i 11 10.30 4

4 13 it 9.30 a

8 12 10 10.00 3.5
6 16 16 - 12.87 3
11 15 14 " 13,30 2.5
7 10 8 8.30 2

6 6 6 6.00 3.5
4 7 8 6.30 2

4 6 8 6.00 3.5
15 9 8 10.67 2
15 13 12 13.30 1
15 10 11 12.00 Al
16 13 13 14.00 1

6 10 9 8.30 1
17 11 9 12.30 il
16 8 8 10.67 2
15 6 5 8.67 2
24 15 14 17.67 2
17 10 9 12.00 2
22 14 14 16.67 2
12 7 8 9.00 2.5
11 6 8 8.30 2
14 9 10 11.00 2

5 13 14 10.67 3.5
24 13 15 17.30 2
18 11 9 12.67 1
16 16 18 16.67 1
16 il 4 10.30 4
17 4 3 8.00 4
11 5 4 6.67 3.5
24 15 16 18.30 1
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TABLE -V CCHNT.

Distance 1in feet

Observation §52-S1 8283 S2.54 Mean Rank Mean
Distance Distance ¥

36 1, 11 12 15.00 2
37 16 i 8 11.30 1
38 24 14 14 17.30 2
39 18 8 6 10.67 2
A0 16 16 17 16.30 2
41 16 16 17 16.30 2
42 17 13 14 14,67 il
43 14 4 4 7.30 2.5
44 8 10 12 . 6.30 - .4
45 11 1 12 11.30 1
46 16 12 13 13.67 2
a7 19 16 16 17.00 1
48 15 15 14 14.67 1
49 6 15 16 12.30 4
50 11 21 22 18.00 1
51 24 6 7 12.30 2
52 15 3 5 7.67 3.5
53 8 9 9 8.67 2.5
54 10 6 6 7.30 2
55 16 16 15 15.67 1
56 17 14 15 15.30 !

. 57 12 9 8 9.67 3.5
58 10 6 7 7.67 3.5
59 26 9 9 14.67 2
€0 13 10 11 11.30 2
61 24 9 8 13.67 2
62 15 6 9 9.30 2
63 15 2 2 6.00 3
64 12 14 14 13.00 1
65 11 10 10 10.30 2.
65 11 12 12 11.67 1.5
67 11 19 20 16.67 1
68 20 19 20 19.67 !
69 .16 13 e 13.67 1
70 1 11 12 10.00 1
71 .13 17 18 16.00 1
72 14 16 17 15.67 1
73 7 11 12 10.00 1
74 12 8 8 9.30 1
75 14 10 12 12.00 2
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TABLE V CONT.

Distance in feet

Observation 52~81 52a573 8§7_84 Mean Rank Mean
: Distance Distance *

76 i8

10 10 1Z2.67 2
77 4 2 2 2.67 4
78 iz 14 14 13.30 i
79 16 6 ¥ 9.67 2
80 1 6 4 5.67 2
81 5 4 5 4.67 2
82 14 10 1l 11.67 15
83 14 4 6 8.00 2
84 11 7 8 8.67 X
85 1l 8 ¥ 8.67 2
86 10 2 3 5.00 2
87 11 7 8 8.67 =
88 10 9 10 967 2

* Decimal fractions indicate tied pairs.
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APPENDIX C

TABLE VI
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INDIVIDUAL AND MEAN DISTANCES INCLUDING RANK
VALUE OF MEAN DISTANCE FOR SUBJECT NUMBER THREE

Ohservation 53-51 S$3-82 S53~-54 Mean Rank Mean
Distance Distance *

1 12 2 i7 10.30 2

2 15 8 22 15.00 1

3 7 3 18 .30 2

1 8 o 18 11.67 2

5 i4 12 22 16.00 2

6 13 13 18 14.67 1.5

7 4 12 22 12.67 2

8 i6 15 16 15.67 1

G 15 G 16 13.30 2.5
10 10 L3 1 7.67 3. C
11 6 6 6 6.00 3.5
12 7 5 5 5.67 345
13 6 10 2 6.00 3.5
14 10 9 1 6.67 3
15 7 1.3 2 7.30 3
16 8 i0 2 5.67 4
17 5 13 1 6.30 3
18 4 10 2 5.30 2
19 7 11 1 6.60 3.5
20 8 8 1. 5.67 4
21 15 6 1 7.30 3.5
22 15 15 1 10.30 3.5
23 11 10 1 7.30 3.5
24 19 14 1 11.30 4
25 19 7 1 9.00 3.5
26 17 6 1 8.00 3
27 18 9 1 9.30 4
28 18 13 1 10.67 3.5
29 16 13 1 10,00 4
30 7 11 1 6.30 3.5
31 T3 16 2 9.67 4
32 15 11 13 13.00 2
33 17 4 4 g8.30 3
34 16 5 2 7.67 2
35 10 15 1 8.67 4
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Observation §3-81 53-82 S53-54 Mean

Rank Mean

Distance Distance *

36 16 3L 1 9.30. 3B
37 3] 10 2 6.00 3
38 18 14 1 11.00 4
39 10 8 7 6.67 4
40 17 16 1 11.30 4
41 18 16 1l 11.67 4
42 12 13 1 8.687 4
43 36 4 2 7.30 25
44 15 10 1 8.67 3
45 10 1.1 2 7.67 4
46 19 12 1 10,67 4
47 4 16 1 7.00 3.
48 1 15 1 5.67 Ziah
49 22 15 1 12.67 3
50 18 21 2 13.67 4
51 18 6 1 e, 30 3.5
5B 18 3 2 7.67 B
53 14 ) 1 8.00 3
54 B 6 1 5.00 3
55 1l 16 1 5.00 2.5
56 3 14 1 6,00 3
57 21 ] 1 10.30 2
58 16 6 1 7.67 3.5
59 14 9 1 8.00 3
60 24 10 1 10.67 4
61 15 9 1 £.30 3
62 14 € 1 7.00 4
63 16 2 1 6.30 2
64 10 14 1 8.30 4
65 15 10 1 8.67 3
66 12 12 1 8,20 2.5
&7 7 19 1 9.00 3
68 5 19 i 8.30 4
69 '5 13 1 €6.30 3
70 6 11 1 6.00 3
71 7 17 1 8.30 4
72 6 16 1 7.67 4
73 g 11 1 7.00 4
74 5 8 1 4.67 3.5
75 13 10 1 8.00 4
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Obsexvation 83-81 53-582 53-54 Mean

Rank M=an

Distance Distance #*
76 13 10 1 8.00 4
77 6 2 1 3.00 3
78 9 14 12 11.67 3
79 ") £ 1 5.30 4
80 7 6 2 5.00 3
81 5 4 1. 3.30 4
82 4 10 A, 5.00 4
83 4 14 i 6.30 4
g4 7 7 i 5.00 4
85 8 8 1 5.67 3
86 8 z2 1 3.67 4
87 1¢ 7 1 S .00 3
88 11 9 1 7.00 4

* Decimal fractions indicate tied pairs.
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TABLE VII

INDIVIDUAL AND MEAN DISTANCES INCLUDING RANK
VALUE OF MEAN DISTANCE FOR SUBJECT NUMBER FOUR

62,

Distance in feet

Observation S54-S1 S4-82 54-53 Mean Rank Mean
.. .. Distance Distance *

1 6 15 17 12.67 L

2 ) 15 22 L14.30 2

3: 12 15 18 15.00 L

4 10 10 18 s12.67 1

5 17 11 22 . 16,67 1

6 15 11 18 14,67 1.5

7 i8 10 22 16 .67 1

8 16 10 16 . 14.00 2

9 14 il 186 13.67 1
10 8 13 1 7.30 4.
11 6 11 6 T+67 RS
12 8 8 5 7.00 1
13 8 2 2 7.30 2
14 10 8 e 6.30 4
15 5 12 2 6.30 4
16 8 11 2 7.00 3
17 4 13 1 6.00 4
18 4 G 2 5.00 3
19 9 9 1l 6.30 3.5
20 9 8 1 6.00 3
21 16 5 1 7.30 3.5
22 16 14 1 10.30 3.5
23 12 9 1 7.30 345
24 21 14 1 12.00 3
25 20 8 1 9.67 2
26 18 8 1 9.00 1
27 19 10 i 10.00 3
28 20 14 1 11.67 2
29 16 15 1 10.67 3
30 9 8 1 -6.30 3.5
31 12 18 5 10.867 3
32 20 4 13 12.30 3
33 20 3 4 9.00 2.
34 14 4 2 6.67 Al
35 11 16 1 2.30 3
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TABLE VII CONT.

Ohservation S54-~51 54-82 54~83 Mean Rank Menn
Distance Distance *
36 15 12 1 9.30 3.5
37 7 8 2 5.67 4
38 20 14 1 11.67 3
39 13 6 2 7.00 3
40 18 17 L 12.00 3
41 19 17 1 12.30 3
42 14 14 1 a.67 3
43 14 4 2 .67 3
44 16 12 1 9.67 2
45 12 12 2 8.67 3
46 20 13 1 11.30 3
47 3 16 1 6.67 4
48 1 14 1 v Bu30 3
49 23 16 1 13.30 2
50 20 22 2 14,67 3 -
51 317 7 1 8.30 3.5
52 21 5 2 Q.30 2
53 16 9 1 8.67 2.5
54 7 6 1 4.67 4
55 1 15 1 5.67 3
56 1 15 X 5.67 4
57 20 8 1 .67 3.5
58 16 7 1 2.00 2
59 13 8 1 7.67 4
60 Z1 11 L 11,00 3
61 15 8 1 8.00 4
62 15 7 1 7.671 3
63 15 o 1 5.67 4
64 11 14 1 8.67 3
65 14 10 1 8.30 4
66 12 12 i1 8,30 2.5
67 8 20 1 9.67 2
68 6 20 3 2.00 3
69 4 12 1 5.67 4
70 8 12 1 7.00 2.5
71 9 18 i ©.30 3
72 7 17 1 .30 3
73 10 12 1 T.67 3
74 5 8 1 4.67 3.5
75 13 12 1 3

8.67
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TABLE VII COXT.

Chservatinn 5481 54~82 54-83 Mean Rarnk Mean
Distance Distance *

76 14 10 1 8.30 3

77 7 2 1 3.30 2

78 10 14 12 12.00 2z

79 9 7 1 5.67 3

80 i 4 2 4,30 4

81. 7 5 1 4,30 3

B2 4 11 1 5.30 3

83 2] 14 1 7.00 3

B4 7 8 1 5.30 1

85 8 7 1 5.30 4

86 8 3 1 4.00 3

87 19 8 1 9.30 2

.88 11 10 1 9.30 3

* Decimal fractions indicate tied palrs
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--~-APPENDIX E
TABLE VIIX

NORMALIZATION OF DISTANKCE MEASUREMENT
FREQUENCIES FOR SUBJECT NUMBER OHE

Jo Upper X z  Proportion Proportion Sfe
Limit Below Within
1 5 1.5 107 X197 9756 ~OLE5T 4.14
2 0 2.5 9:7T 375 +I55S .0158 4.17
3 2 3D 8.7 d1.58 .9441 .0249 6.67
4 i3 4.5 7.7 1.40 .9182 .0304 7+03
5 10 5.5 Bl Lal22 .8888 .0380 10.03
6 16 SR 5.7 1.04 .8508 .0485 12.80
7 20 745 4.7 .85 .8023 0537 - 14.18
8 18 8.5 3a? .67 . 7486 .0714 18.85
9 g 9B 2et .46 6772 .0555 14.65
10 14 185 1.7 w3l L6217 JOI3% | IBuBl
11 17 Y15 wiil «12 .5478 .0677 17.87
1 13 1245 - .3 -.05 .4801 7L 18.77
33 8 3.3 -1.3 -.23 .4080 <0718 18.95
14 16 14.5 -2.3 -.42 #3312 0629 5.6l
15 21 156 -3.3 -.60 L2743 .0566 14.94
16 25 165 -4,3 ~,78 2177 .0566 14.94
17 10 17.5 -3.3 -.9% ~A631 .0360 9.50
18 13 18.5 -6.3 -1.15 <1251 .0333 )
19 8 19,5 -7.3 -1.33 .0918 .0263 6.94
20 9 20.5 -8.3 -1.51 .0655 ,0200 528
1 5 21 .5 -9.3 -1.69 .0455 .01638 4.43
22 3 2245 -10.3 -1.90 .0287 .0090 2.38
23 & 23.5 -11.3 -2.06 L1897 .0072 1.80
24 6 24.5 -12.3 ~2.24 .0125 .0050 1.22
25 0 255 -13.3 -2.43 .0C75 .0030 .79
26 1 26.6 -14.3 -2.61 .0045 L0045 L 28




APPENDIX F

TABLE IX

CHI SQUARE TEST FOR GOODNESS CF FIT
TO z DISTRIBUTION FOR DISTANCE MEASUREMENTS

66

Subject Number One

: 2 (fo-fe)?
D .fg Fe fo-fe (f%~f€) gt
1 5 4,14 .86 78 .18
2, 0 .19 4.17 17.39 4.1
3 2 6.67 4.67 21.81 3.27
4 13 7.03 6.03 36.36 W
5 10 10.03 .03 .00 .00
6 16 12.80 3.20 1984, .80
7 20 14.18 5.82 33.87 2.39
g 19 18.85 .15 .02 .00
9 S 14.65 5.65 31.92 2.18
10 14 19.51 5.51 30.36 1.56
11 17 17.87 .87 .76 .04
12 13 18,77 5.77 33.29 1. 77
14 8 18.95 10.95 119.90 6.33
14 16 16.61 .61 .37 .02
15 21 14.94 6.06 36.72 2.46
16 25 14.94 10.06 101.20 6.77
¢ 17 318 9.50 .50 .25 .03
18 13 8.79 4.21 17 T2 2.01
19 8 6.94 1.06 132 .16
20 9 5.28 v Z.43 13.84 2.62
0 5 4.43 .57 .32 .07
27 3 2.38 .62 .38 .16
23 1 1,90 .90 .81 .43
24 6 1.32 4.68 21.90 16.59
25 0 <79 © .79 .62 .78
26 1 1.19 .19 .04 .04

x2=50.00
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APPENDIX G

TABLE X

NORMALTZATION OF DISTANCE MEASUREMENT
FREQUERCIES FOR SURBJECT NUMBER TWQO

D fb Upper X z Proportion Proportion fé
Limit Below Within
1 0 1.5 2.9 2.06 L8803 L0125 .3.30
2 4 2.5 8.9 1.85 .9678 .0183 4.83
3 4 3.5 7.9 l.64 .9495 .0259 6.84
4 10 4.5 6.9 1.43 .923¢6 .0348 9.19
5 8 5SS 5.9 1.22 .8888 0427 1l 2T
6 16 6.5 4.9 1.02 .8451 .0551 14,55
7 12 7.5 3.8 .81 . 7210 0653 17.24
8 20 B.5 2.9 .60 L1257 .0740 19.54
9 14 9.5 1.8 .39 6517 0803 21.20
10 22 10.5 9 .18 L5714 0784 20.%6
11 25 1.1.+5 ol -.02 L2820 «0781 20.88
12 18 2B -1.1 —s22 L4122 .0793 20.94
13 12 13.5 -2.1 -.43 - 3336 0725 19.14
l4 21 14.5 =3.1 ~-.64 L2611 .0634 16.74
15 19 15,5 4.1 -.85 1977 .0531 14.02
16 19 i6.5 -5.1 -1.06 .1446 <0426 11.25
17 9 T8 6.1 =1.27 0120 L0212 5.60
18 5 18.5 ~T.1 -1.47 0708 L0243 6.41
19 3 159.5 -8.1 =1.68B .0465 0171 4,51
20 3 20.5 -9.1 -1.89 .0294 O] & 3.04
21 1 21.5 -=-10.1 -2.10 L0179 .0075 1.98
22 3 22.5- -11.1 -2.31 .0104 L0045 l1.19
23 0 23.5 ~12.1 -2.52 .0059 L0028 .69
24 . 6 24.5 ~13.1 =2.72 0033 0016 A2
25 C 25.5 -14.1 -=2.93 L0017 L0000 .24
26 0 26.5 -15.1 -3.14 ;0008 .ooos .21




APPENDIX H

TABLE XTI

CHI SQUARE TEST FOR GOODXESS OF RIT
TO z DISTRIBUTICHN FOR DISTANCE MEASUREMENTS

y Subject Number Two
D ,fb Ffe So-fe {fafjé)z fo-fe)?
fe
1 0 3.30 3.30 10.89 3.30
2 4 4.83 - .83 .69 .14
2 4 6.84 2.84 8.07 1.18
4 10 9.19% .81 60 .07
5 8 11.27 3.27 10.69 .95
16 14 .55 1.45 2.10 .14
12 17.24 5.24 27.46 1.59
20 19.54 46 2L .01
14 21.20 7.20 51.84 2.45
22 20.96 1.04 1.08 .05
25 20.88 4,12 16.97 .81
18 20.94 2.94 8.64 .41
12 19.14 7.14 50.98 2.66
21 16.74 4.26 18.15 1.08
19 14,02 4.98 24.80 F5 7
19 11.25 7.75 60.06 5.34
2} 5.60 3.40 i 2.086
5 6.41 1.41 1.99 b G
3 4.51 1.51 2.28 : B0
3 3,04 .04 .00 ) .00
1l 1.98 .98 .96 .48
3 i.1¢9 1.81 328 2.76
0 .69 .69 .48 .70
6 A2 5.13 26.32 30.25
0 24 .24 .06 «25
0 .21 .21 .04 .19

- X2=59 ol




NORMALIZATION OF DISTANCE

APPENDIX T

TABLE XTIT

MEASUREMENT

FREQUEKCIES FOR SUBJECT NUMBER THREE

69

fo

Upper

Pro-. ro—.
pggtlon %B%tlon fé

Limit H* Z Below Within
1 63 1.5 6.8 .65 .7422  .0334 8.82
b 17 2.5 5.8 .55  .7088  .0316 8.33
3 3 3.5 4.8 .46 .6772  .0366 9.66
4 9 4.5 3.8 .36 .6406  .0380 10.03
5 8 5.5 5 g .26  .6026  .0390 10.30
6 16 6.5 1.8 .17 .5636  .0357 9,42
7 12 7.5 .8 .07  .527%  .0359 9.48
8 11 8.5 - ~.02  .4920  .0358 g.45
o 12 9.5 D -.11  .4562  .03%4  10.31
10 17 10.5 =22 -.21 .4168  .0385 10.16
11 10 11.5 3.2 ~.31 .3783  .0337 8.90
12 9 12.5 B —.40  .3446  .0361 -9.53
13 11 13.5 5.2 _.50 .3085  .0309 8.16
14 10 14.5 gl -.59 .2776  .0325 8.58
15 13 15.5 W G .69 .2451  .0274 %2
16 15 16.5 ~B8.2 ~.78 .2177  .0263 6.94
17 5 17.5 . -.88 .1894 .0234 6.18
18 10 18.5 -10.2 -.97 .1660  .0237 6.26
19 & 19.5 ~11.2 =1.07 .1423  .0193 5.09
20 0 20.5 ~12.2 -1.16 .1230  .0155 4.09
21 3 21.5 ~13.2 =1.%6 <1075 .0206 5.44
29 4 22.5 ~14.2 =1.36 .0869 .0134 3.54
23 0 235 -15.2 ~1.45 .0735  .0129 Sd
24 0 24.5 -16.2 -1.55 .0606  .0101 2,67
25 0 25.5 _17.2 -1.64 .0505 .0D0%6 2.53
26 0 26.5 ~18.2 . -1.74 . .0409  .0409 10.80




BAPPENDIX J

TABLE XIIX

CHI SQUARE TEST FOR GOODNESS OF FIT
TC z DISTRIBUTION FCOR DISTANCE MEASUREMENTS

Subject Number Three

- 5 @"o—fe)z
D Fo Fe (fo-fe) fe
1 63 8.82 2935.47 332.82
2 17 8.33 5 LW . $.02
3 3 9.66 44,36 4,59
4 9 10.03 1.06 i
5 8 10.30 5.29 .51
6! 16 9.42 43.30 4,60
i 12 9.48 6.35 .67
B 11 9.45 2.40 .25
9 12 10.31 2 .86 .28
10 17 10.16 46 .79 4.60
11 10 8.90 S | B 7
12 9 9.53 .28 .03
13 11 8.16 8.07 .99
14 10 8.58 2.02 <23
15 13 y 33.29 4.60
16 15 6.94 64.96 9.36
17 5 6.18 1.38 T2
18 10 6.26 13.99 2.23
19 6 5.09 .83 .16
20 0 4,09 16.73 4.09
7 3 5.44 5.95 1.09
22 4 3.54 .21 .06
23 0 3.41 11.63 3.41
24 0 2.67 7.13 2.67
25 0 2.53 6.40 2.53
26 0 10.80 116.64 10.80
2

xX“=400.06
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APPENDIX K
TABLE XIV

NORMALIZATION OF DISTANCE MEASUREMENT
FREQUENCIES FOR SUBJECT NUMBER FOUR

Pro- Pro-~
Upper portion portion

D fb- Limit X =, Below  Within e

1 65 Low 7.6 .78 . 7823 .0306 8.08

2 14 25 6.6 .68 7517 .0745 192.67

3 "3 3B 5B 5] <ILBT .0385 10.16

4 9 4.5 4.6 .46 .6772 .0329 B.67

9 & 55 3.6 37 .6443 .0373 1Q.0Y

6 8 6.5 2.6 .27 .6064 .0428 11.30

i 12 TsD 1.5 .16 .5636 <0397 10.48

8 19 8.5 sl .06 .5239 LO399 10.53

9 11 9.5 -4 -.04 4840 0397 10.48
10 11 i0.5 ~1.4 -.,14 L4443 .0430 31.35
1T 10 11.5 -2.4 -.25 «4013 .0381 10.06
12 16 12.5 ~3.4 ~.35 » 36532 .0368 9.71°
13 7 13.5 ~4.4 -.45 .3264 .0352 825
14 15 14,5 -5.4 -.55 o Bl .0366 9.66
15 11 15.5 -6.4 -.66 . 2546 +O3L0 Blonali
16 iz 16.5 ~7.4 ~.76 .2236 .0287 7.58
17 6 175 -8.4 ~.86 .1949 -0264 6.97
18 8 i8.5 -9.4 -.96 1685 .0262 592
19 3 i9.5 -10.4 -1,07 .1423 .0213 5.62
20 i0 20,5 -~11.4 -1.17 .1210 .0150 B2
21 3 21.5 -12.4 -1.27 .1020 0167 4.41
22 4 22.5 -13.4 ~1.37 .0853 <0159 4,20
23 X 23.5 -~14.4 ~1.48 .0694 +#OE23 Fu 2B
24 0] 24.5 -15.4 -1.58 L0571 .0106 2.80
25 0 25.5 -1l6.4 -1.68 .0465 .00380 2.38-
26 0 26.5 -17.4 -1.78 <0375 L8375 9,90




APPENDIX L

TABLE XV

CHI SQUZRE TEST FOR GOOQDHESS QOF FIT
TO z DISTRIBUTION FOR DISTANCE MEASUREMENTS

12

Subject Number Four

' (fbﬁfé)z
p  Jo e fo-fe (fo-fe)? Fe

1 65 8.08 56.92 3239.89 400.98
2 14 19.67 5.67 32..15 1.63
3 3 10.16 7.16 51.27 5.05
4 9 8.67 L33 % .01
5 & 10.01 4.01 16.08 1.61
6 8 11.30 3.30 10.89 .96
7 12 10,48 1.52 2,31 o)
8 19 10.53 8.47 41: 74 &.83
9 11 10.48 .52 BT .03
10 11 11.35 .35 J12 .01
11 10 10.06 <06 .00 .00
12 16 9.71 829 39.56 4.07
13 7 9.29 2.29 . 5.24 .56
14 15 9.66 5.34 28.52 3.95
15 11 8.18 2.82 7.95 .97
16 12 7.58 4,42 19.54 2.58
17 6 6.97 .97 .94 .13
18 8 6.92 1.08 1.17 o137
19 3 5.62 3.:67 6.86 T35
20 10 5.02 4.98 24.80 4.94
3% 3 4.41 1,41 1.99 .45
o0 4 4.20 .20 .04 .01
23 1 3,25 2.25 5.06 1.56
24 0 2.80 2.80 7.84 2.80
25 0 2.38 2.38 5.66 2.38
0 9.90

5.90

29.90

88.01

2

x"=453.00
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FIGURE 1 - DATA RECORDING SHEET
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APPENDIX ©

FIGURE 3

OBSERVED AND EXPECTED FREQUENCY OF DIS-
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APPENDIX P

FIGURE 4
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FIGURE 5
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