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Preface

In 1979, the State University of New York, College at Brockport was
awarded a grant from the Office of Special Education and Rehabilitative Services
(presently Special Education Programs), Department of Education, Washington,
D.C., to study the fitness of sensory and orthopedically impaired children and
youth., During the next three years, the objectives of the project were
accomplished through a variety of activities and with the help of many individuals.
The material that is presented in this report is a culmination of the activities
of the project.

The impetus for this project may be traced back to Public Law 94-142,
which specifies that all handicapped children must be made available a free,
appropriate public education which emphasizes special education and related
services to meet their unique need. The law clearly states that physical
education must be made available to meet the unique needs of the handicapped.
This project was designed to help professionals identify the unique physical
fitness needs of individuals classified as sensory or orthopedically impaired.
The study was based on the assumption that to determine a tmique need, it is
necessary to have a point of reference, and that this point of reference should
be normal performance, whenever appropriate; the performance of other children
and youth of the same sex, age, and disability, at certain times; and one's own
performance at various points in time, as appropriate. In certain cases, it
was recognized that all of these references could be used in the identification
and/or justification of a unique need. If these are, indeed, the references
for unique needs, it is necessary to provide baseline data relative to the
physical fitness performance of these references, as appropriate. This, then,
became the major-focus of Project UNIQUE.

Prior to this study, relatively little research pertaining to the physical
fitness of individuals with auditory impairments had been conducted. In regard
to individuals with visual impairments, the most notable research was conducted
by Buell in the 1950's. Little or no information was available ip regard to the
quantitative physical fitness abilities of youth with orthopedic disabilities.
Tests to measure physical fitness factors were notably absent for these persons.
The fact that little research had been conducted relative to individuals with
orthopedic disatilities was not entirely by accident or total neglect. The
diverse nature of various orthopedic conditions, the limitations placed on them,
the wide variation in abilities, the complexities involved in conducting such
research, concerns about the worthiness of quantitatively derived data, and
philosophical beliefs about treatment and development all influsnced the pursuit
of, or iack of pursuit of, research in this area. These factors were obstacles
which had tc be dealt with in plannirg and conducting this present investigation.

Many of the problems associated with conducting this project were concep-
tual in nature. It was extremely difficult to group subjects in a way that would
be relevant to physical fitness performance. After considerable thought,
analysis, and debate, a decision was made to closely follow subclassifications
recently developed by sport orgariizations, particularly the National Association
of Sports for Cerebral Palsy and the Mational Wheelchair Athletic Association.

In selecting subierts for the study, it was necessary to eliminate inldi-
viduals witit multi- hundicapping conditions. To do otherwise would have compounded
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the results. This made it very difficult to attain a large number of

subjects for the study. The fact that the study was concerned with relatively
Iow incidence handicapping conditions meant that subjects were not generally
available ir high numbers in integrated settings. Instead, they were dispersed
throughout broad geographical areas. Further, the availability of subjects

was affected by mainstreaming. Instead of being able to obtain large numbers
of eligible subjects at institutions, it was nscessary to test a small number
of subjects in many settings. These and other limiting factors limited subject
numbers.

To the extreme satisfaction of the project staff, youngsters themselves
enjoyed being subjects in the study. Even their teachers were amarzed to find
that youngsters of all groups were eager to take tests and to perform to the
best of their abilities. When this was realized, it gave an added impetus to
the investigators in regard to the importance of this study. It was clear
that youngsters, whether normal or victims of some handicapping conditions,
wanted to know their abilities and wanted to know how they compared with others.
They also were interested in knowing how to improve their performance,

The principal researchers of this study needed to depend heavily on others
for data collection. The central staff at Brockport trained coordinators and
field testers in order to help collect data, More than 225 individuals, in
over 150 schools and institutions, situated in 23 states plus the District of
Columbia, collected data for this study, Fortunat2ly, this study had many
contributors (they are listed in the acknowledgement section)}. Without the
help of those individuals, there is no way that this study could have been
completed. Some persons gave extraordinary assistance. These included:
Claudine Sherrill, Texas Woman's University; Leslie Anido, San Jose, California;
Diane Lewandowski, Chicago Public Schools; pat Kaylor, Adelphi University;
Garth Tymeson, Northern lllinois University; Marty Williams and Karen Williams,
Texas Woman's University; Michael Paciorek, Eastern Michigan University; Matt
Sullivan, St, Louis County; Sandy Day, Hawkins and Associates, Inc., Washington,
D.C.; Pat Lamb, Wisconsin School for the Deaf; Janice Fruge', Louisiana Depart-
ment of Education; David Grove, Fairfax (Virginia) Public Schools; Troy Haydon,
Tennessee School for the Deaf; Joy Krebs, Human Resources School, Albertson,

New York; and Cam Kerst, Tacoma Public Schools.

This study would not have been conducted without Melville Appell, the
first Project Officer. Without Mel's help, this project would never have
gotten off the ground. Thanks must also be extended to Dr. Julian Stein.

While at AAHPERD., Dr. Stein made several contributions to the project.

Dr. Stein served as a resource for the conceptualization of the project. When
the project was not ready for implementation, he said so loud and clear, apnd it
was necessary to go back to the drawing board several times. Because of his
professional involvement, this project is much better than it would have
otherwise been.

The most important contributions to the project were made by the central
staff at Brockport. Specifically, thanks have to be given to graduate
assistants: Sue Fetzner, 1979-80; Joseph Kelly, 1980-81; and Scott Conners,
1981-82. fach of these individuals contributed much more than normally
expected of a graduate assistant. Other graduate assistants in Special Physical
Education also made tremendous contributions to the success of the project.
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Barry Shultz, serving as chief statistical consultant, also was or tremcndous
value to the project. Finally, thanks has to be given to Deborah Shuster,
whose outstanding skills as a secretary were of tremendcus importance in
attaining positive results in the project.

There is little question that this project was a team effort, including
many, many individuals and institutions throughout the United States. In
addition, it was a project in which individuals with handicapping conditions
contributed muck. To ail of these individuals and institutions, very deep
appreciation is extended.

Joseph P, Winnick, Project Director

Frzncis X. Short, Project Coordinator
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Objectives

More specifically, the objectives of this study were:

To provide descriptive data of the physical performance of orthopedically
and sensory impaired boys and girls between the ages of 10 and 17.

To compare the physical fitness of oxthopedically and sensory impaired
samples with each other and with normal boys and girls of the same sex
and age.

To identify, analyze, and compare age trends of the physical development
of normal, orthopedically, and sensory impaired boys and girls.

To analyze the effects of onset of handicapping conditions, physical
education experiences, a~tivity history, and geographic influences on the
physical fitness of ¢ ¢ .pedically and sensory impaired boys and girls.

To determine sex influences on the physical fitness of orthopedically and
sensory impaired boys and girls.

To determine the factor structure of physical abilities of orthopedically
and sensory impaired boys and girls and to compare the factor structure
with normal populations and with each other.

To identify curricular implications pertaining to physical fitness on
the basis of measured physical fitness abilities of orthopedically and
sensory impaired boys and girls.

To develop valid and reliable tests of physical fitness for the ortho-
pedic and sensory impaired on the basis of data collected.

Hypothesized Factor Structure of Physical Fitness

The theoretical frame of reference for this study emerges from a
particular conception of physical fitness which is supported by related
factor analytic studies, the conceptions reflected in currently used field-
based tests of physical fitness, and logical considerations.

For the ﬁurposes of this project, physical fitness ‘was recognized as a
part of the total fitness of the individual. Total fitness includes mental
development, emotional development, social development, motor development, and
physical development appropriate to the maturity of the individual. It also
assumed that physical fitness implies freedom from disease, the ability to meet
the physical requirements of daily tasks without undue fatigue, and the ability
to withstand ordinary stresses of life without harmful strain. This concept
of physical fitness enables the individual to carry out the requirements of
daily living, to enjoy leisure time pursuits, and to meet unforeseen emergencies.

In agreement with previous work which has been done in relationship to
physical fitness in field situations, this study recognized physical fitness
as a multidimensional construct. This means that physical fitness was not
considered as a generic concept, but was considered as an umbrella term for a
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CHAPTER I

INTRODUCTION

Back#round

The positive value of physical fitness is widely accepted in the United
States today. Physical fitness is important for enhancing the quality and
length of life and is important in the play and development of children and
youth.

Although pnysical fitness is impnrtant for all persons, it is particularly
inportant for children and youth with sensory or orthopedic impairments. In
regard to persons with visual impairments, the importance of physical activity
has been recognized for many years. {hysical activity has been advocated for
persons witi visual handicaps, particvlarly in residential school progranms
throughout tihe country for over a century. Educators of the hlind have long
felt that thé blind need greater than average stamina if they are to effectively
cone in society., Physical fitness is important for persons with visual
inpairments so that they may move effectively through the environment.

because of communicative difficulties and accompanying tendency to withdraw,
it is not uncommon fcr tihe pnysical fitness status of persons with auditory
impairments to be below normal. Since this is the case, it is important to
arrange and carefully plan physical development for these persons. When this
is done, there is no reason why an individual with an auditory handicap cannot
be as successful as non-impaired persons in physical development.

For the orthopedic impaired, the values of physical fitness are profound.
Individuals with congenital anomalies or amputations must not only develop
non-impaired body parts, but also must seek to develop, to the optimal level,
affected parts of the body. Individuals with spinal neuromuscular conditions
need to maintain and develop their physical fitness to engage in physical
activity pursuits and develop and maintain a healthy body. All persons with
orthopedic impairments dzsperately require activities to overcome atrophy,
contractures, and possible deformities, They may, in fact, need higher levels
of fitness for compensatory behaviors, i.e.,, to facilitate ambulation. There-
fore, physical fitness is often a primary concern in their educational program.
Although physical fitness is important for these individuals for health and
physical performance, it is also important for social and emotional development.
Where necessary physical fitness levels are attained, these individuals are
likely to participate in play and sport activities and receive the same
physical and social benefits from these activities as non-impaired children
and youth, »

Although it is clear that physical fitness is at least as, if not more,
important to the seunsory and orthopedic impaired as the non-impaired, less
attention has been given to fitness related programs for these individuals.
In some situations, they are absolutely neglected in instructional physical
education programs, intramurals, and athletic programs. According to law,
the handicapped have an equal opportunity to attain the same benefits from
these programs as normal individudls. With the passage of PL 94-142 and
Sectioy 504 of the Rehabilitation Act of 1973, an impetus for change has been
provided. However, legislation is not enough.

1
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If the sensory and orthopedic impaired are to develop the physical
fitness necessary to pursue careers, participate in intramural and athletic
activities, or to enjoy the quality of life to which they are entitled, they
need quality individualized education programs. To effectively implement
quality programs for these individuals, teachers and program leaders must
have knowledge and skills to assess performance, determine unique needs, set
objectives and goals to improve performance, and implement and evaluate
quality programs. Information is needed about the physicai fitness abilities
of these groups. There is a need to know what abilities may be improved,
their rate and sequence of development, how they may be improved, how they may
be measured, and the factors which affect performance. Valid and reliable
instruments to measure the components of physical fitness, which are relevant
and appropriate for these groups, must be developed and used. Teachers and
program leaders must recognize differences, the implications that differences
suggest in implementing programs, and the need to make allowances for individuals
who may be different.

A review of research indicates that very little normative data is available
in regard to cthe physical performance of the visually impaired. Bue.l (1966,
1973) developed physical fitness tests designed for individuals with visual
handicaps by adapting the AAHPER Youth Fitness Test, the AAU Physical Fitness
Test, and the California Minimal Performance Test. Subsequently, Buell
developed adjusted norms for blind and partially sighted boys and girls on the
50-yard dash, the 600-yard run/walk, and proposed substitutions for some of
the other items on these particular tests. In his doctoral dissertation,
Buell (1950) developed standards of achievement for children and youth with
visual handicaps in selected areas of athletic performance.

Although there is a paucity of research in which the performance of
youngsters with visual handicans is compared with normally sighted youngsters,
it nas been generally found, and tnere is an agreement amongst writers, that
children and;youth with visually shandicapping conditions are poorer in physical
fituness measures than their normally sighted peers, the scores of partially
sighted youngsters exceed those of totally blind youngsters, and the performance

of visuazlly impairced boys exceeds that of visuwally impaired girls (Buell, 1966,

1975; Winnick, 1979). According to descriptive data, visually hardicapped
girls improve in physical proficiency between the ages of six and 13 or 14,
but appear to plateau between the ages of 13 or 14 and 17 (Winnick, 1979).
Based on data collected by Buell (1966, 1973), visually handicapped boys, on
the other hand, show consistent improvement in performance between the ages of
six and 17 (Winnick, 1979).

Availaible research aiso indicates that the performance of youngsters with
visual handicapping conditions is affected by physical education experiences and
opportunities for movement. Buell (19550b) found that motor performance of
youngsters with visual handicapping conditions was affected by the physical
education they received in school and elsewhere. The importance of opportunity
for movement or mnbility for motoric development was supported by a study by
Norris, Spalding, and Brodie (1957).

In regard to the onset and duration of blindness, Buell (1950a, 1950b)
reported that children who lose their vision after six years of age do not have
as muck difficulty in developing physical abilities as do children blind from
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early childhood. !le found that recently blinded girls performed better in
funning, throwing, and jumping than tho fflicted earlier, and that boys
losing their vision after six years of age thfew a basketball farther than
the blind who had never seen a throw.

On the basis of his review of the research, Winnick (1979) found that the
relative performance of youngstevs witn visual handicapping conditions, in
measures of physical proficiency, varies with the type of activity performed.
He noted that blind youngsters have particular difficulty in activities which
involve throwing, since they have not seen the activity performed correctly.

It follows that differences on throw-type fitness items may be due more to
coordination and learning than to real differences in physical fitness.

Winnick (1979) also points out that high scores in activities involving rumning
are particularly difficult to attain by blind youngsters because performance

is restricted by the need to maintain contact with guide wires, performing
with a partner, or being guided by auditory or tactual cues. The blind come
nearer to the performance of the normaily sighted in uncomplicated activities
performéd in place, such as the flexed arm hang, sit-ups, pull-ups, and the
standing broad jump (Winnick, 1979). When youngsters with visual handicapping
conditions perform below normal standards in these events, real differences in
physical fitness are more likely to exist, and these differences are invariably
influenced by participation in physical activity (Winnick, 1979).

Although the physical and motor performance of the normally sighted exceeds
that of youngsters impaired visually, comparisons reveal that differences
hetween these groups decrease with increases in age. For example, differences
in broad jumping, running speed, and long distance running at ages six to
seven decreases as youngsters approach and attain age 17 (Winnick, 1979). In
fact, Buell (1950a) found that high school boys with visual impairments exceeded
mean scores of normally sighted high school boys in the standing broad jump.

He attributed this result to greater familiarity and practice of the task by
youngsters with visual impairmemts.

In regard to the deaf, the ability to balance has received the most atten-
tion of researchers studying their physical and motor status. In one of the
earliest studies evaluating the motor abilities of deaf children, Long (1932}
found that the performance of hearing subjects in walking a balance beam was
significantly superior to that of deaf subjects aged eight to 17 with whom
they were paired. In another study, Morsh (1936) found that, when blindfolded,
deaf subjects showed inferior balancing performance to that of blindfolded
hearing subjects. In a more comprehensive study, Myklebust (1964) tested and
compared the performance of deaf and hearing subjects on the railwalking test
and again found that deaf children were inferior to the hearing. In addition,
“the deaf were found to progress in ability with age, but the hearing maintainec
their superiority throughout the age ranges studied. In the same study,
Myklebust studied railwalking performance as a function of etiology and found
no significant differences between the acquired, congenital, and undetermined
groups. However, the meningetic were significantly inferior to each of the
other three groups. Myklebust found that the poor performance by the group
with meningitis could be explained by the malfunctioning of semicircular
canals--a condition frequently associated with this disease. On the basis of
research which has been completed, it appears fair to conclude that the deaf,
as a group, are inferior to the hearing on static and dynamic balance, particularly
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in areas where semicircular canal dysfunction exists. However, implications
should be drawn with extreme caution since there is much clinical evidence
indicating that the deaf can achieve high degrees of performance in balance-
oriented activities and, in many cases, balance has not been found to be an
inhibiting factor in performance,

As is true with other physicdl and motor areas, relatively little research.
has been completed relative to motor maturation or the development of locomotor
abilities of the deaf. Myklebust (1954) conducted 2 study in which the sitting
and walking ages for normal, aphasic, emotionally disturbed, mentally retarded,
and deaf subjects were compared. Differences between the deaf and hearing
were not significent. Frisina (1955) found that mentally retarded deaf children ' :
were significantly inferior to normal deaf children in age of sitting and walking, :{
In view of these findings, it may be necessary that mental age be controlled :
when between group comparisons of motor maturation are made.

Winnick (1979) states that c¢linical data and other observations of the
performance of the deaf have lead professionals to attribute other physical
and motor characteristics to the deaf., Some writers have indicated that the
deaf are underdeveloped physically because of their tendency to withdraw
from play activities and games and sports requiring comsunication. Myklébust
(1964) stated that persons with severe hearing losses tend to walk with a
shuffling gait. Since this characteristic is not limited to those with semi-
circular dysfunctioning, Myklebust assumes it is due to the inability of the
deaf to hear movement sounds, i.e., their feet shuffling as they walk. Arnheim,
Auxter, and Crowe (1969) stated that deaf children have poor body mechanics
and poor patterns of locomotioan. Fait (1972) assets that movement of the deaf
may be poorly coordinated, purposeless, vague, and distorted because of the
loss of background sounds for orientation and avcuracy in the recognition of
space and motion.

Although some studies have been conducted to determine the effects of
physical training on the physical fitness factors of certain types of individuals
with orthopedic impairments, little or no information is available in regard
to the quantitative physical fitness abilities of orthopedically impaired
children and youth. Also, tests to measure factors related to physical fitness
development have been notably absent., Typically, physical performance has
been assessed using qualitativeiy oriented assessment devices which have been
developed by physical or occupational therapists. Although Vodola (1978) has
developed a four-item physical fitness test which may be used with ambulatory
retarded children, no norms were given for ambulatory retarded children in
conjunction with the test. The fact that little research has been conducted
is not entirely by accident or total reglect. The nature of various orthopedic
conditions, the limitations placed on individuals, the wide variation in
abilities, the complexities involved in conducting such research, concerns
about the worthiness of quantitatively derived instruments, and philosophical
beliefs about treatment and development have influenced the pursuit of research
in this area.

PL 94-142 and the Unique Needs Concept

According to PL 94-142, all handicapped children must be provided a free,
appropriate public education which emphasizes special education and related
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services to meet their unique needs. ‘The law defines the term special educa-
tion as specially designed instruction, at no cost to parents or guardians, to
meet the unique needs of the handicapped child, and includes ¢lassroom
instruction, instruction in physical education, home instruction, and instruction
in hospitals and institutions.

The law clearly states that physical education must be provided to meet
the unique (as opposed to identical or same) needs of the handicapped. But
what are needs? What constitutes a unique need?

It seems logical that to determine a unique need, one must select a point
of reference. Just as speed of movement becomes meaningful when it is based
on simultaneity and visual defects when related te normal vision, unique
physical needs of individuals with handicapping conditions must be based upon
a standard of reference. This reference may include the performance of non-
impaired children and youth of the same sex, age, or grade level; the performance
of other children and youth with the same age, sex, and disability; or one's
own performance in various points in time. In certain instances, all of these
references may be used in the identification of a unique need.

There is a need in the field for baseline data which can be utilized by
professionals to determine unique needs and to plan and implement quality
programs for the sensory and orthopedic impaired. Where possible, it is helpful
to utilize quantifiable data so that the reference point is objective and
clear, apnropriate objectives can be clearly set, programs may be planned, and
progress can be measured.

Focus of the Study

It should be clear, on the basis of the information which has been presented,
that there is a need to increase knowledge concerning the physical fitness
abilities of sensory and orthopedically impaired children and youth. Ultimately,
this information is necessary so that program leaders may assess, compare, and
improve performance. The intention of this study was to provide basic data
which may Le utilized by professionals to determine the unique needs of sensory
and orthopedically impaired youngsters and to provide further information
concerning factors which may influence the development of the physical fitness
of these populations. Data generated from this study will provide basic
information to compare individuals at various ages, data which may be used to
compare the performance of impaired with normal populations, and data which
will enable intra-individual-comparisons. The study provides data relative
to the factor structure of physical abilities of the sensory and orthopedic
impaired, baseline data which might be used to identify curricular emphases
with these populations, data which will provide age and sex comparisons, data
which will serve as a basis for studying the relationship between onset of
conditions and physical performance, and data which will contribute to an
understanding of degree of handicapping conditions and performance. Finally,
from the results of study, a valid and reliable test of physical fitness for
impaired groups under consideration was developed and, hopefully, will be used
to assess present levels of performance, compare performance, and identify
unique needs. The study was delimited to include orthopedic and sensory
impaired youngsters between the ages of 10 and 17.

5.
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Objectives

More specifically, the objectives of this study were:

To provide descriptive data of the physical performance of orthopedically
and sensory impaired boys and girls between the ages of 10 and 17.

To compare the physical fitness of orthopedically and sensory impaired
sanples with each other and with normal boys and girls of the same sex
and age.

To identify, analyze, and compare age trends of the physical development
of normal, orthopedically, and sensory impaired boys and girls.

To analyze the effects of onset of handicapping conditions, physical
education experiences, »~tivity history, and geographic influences on the
physical fitness of c-: ..pedically and sensory impaired boys and girls.

To determine sex influences on the physical fitness of orthopedically and
sénsory impaired boys and girls.

To determine the factor structure of physical abilities ef orthopedically
and sensory impaired boys and girls and to compare the factor structure
with normal populations and with each other.

To identify curricular implications pertaining to physical fitness on
the basis of measured physical fitness abilities of orthopedically and
sensory impaired boys and girls.

To develop valid and reliable tests of physical fitness for the ortho-
pedic and sensory impaired on the basis of data collected.

Hypothesized Factor Structure of Physical Fitness

The theoretical frame of reference for this study emerges from a
particular conception of physical fitness which is supported by related
factor analytic studies, the conceptions reflected in currently used field-
based tests of physical fitness, and logical considerations.

.

For the purposes of this project, physical fitness was recognized as a
part of the total fitness of the individual, Total fiiness includes mental
development, emotional development, social development, motor development, and
physical development appropriate to the maturity of the individual. It also
assumed that physical fitness implies freedom from disease, the ability to meet
the physical requirements of daily tasks without undue fatigue, and the ability
to withstand ordinary stresses of life without harmful strain. This concept
of physical fitness enables the individual to carry out the requirements of
daily living, to enjoy leisure time pursuits, and to.meet unforeseen emergencies.

In agreement with previous work which has been done in relationship to
physical fitness in field situations, this study recognized physical fitness
as a multidimensional construct. This means that physical fitness was not
considered as a generic concept, but was considered as an umbrella term for a
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series of specific components. Thus, physical fitness was conceived of being
incapable of being represented by a single measure, but consists of a series
of specific abilities which, although related, to some extent, are discrete
enough to warrant separate measurement,

This concept of physical fitness recognizes fitness as involving both a
health related and a physical performance related component. It recognizes
the importance of physical fitness for the optimum health of the individual
and the physical fitness necessary to optimally perform tasks of daily living
and physical and sport activities. In zgreement with the AAHPERD Health
Related Physical Fitness Test (1980), this comcept of puysical fitness recognizes
cardiorespiratory function, body composition (leanness/fatness), and abdominal
and low back hamstring musculoskeletal function as areas of physiological
function which are related to positive health. This concept of fitmess is
also in agreement with physical fitness tests which are used to measure the
ph:'siological functional abilities which are necessary to perform tasks of
daily living, certain occupational activities, and particularly, sport
activities (performance related physical fitness). The AAHPER Youth Fitness
Test (1976) was used as a reference point in selecting performance related
components of fitness. Test modifications developed by Buell (1966, 1973) were
considered in temms of components, test items, and modifications of test items
which may be appropriate for visually impaired children and youth. Particular
attention was given to these sources because it was assumed that the factor
structure for the groups under study herein would be similar, if not the same,
as those of normal and visually impaired populations. If this assumption was
found to be correct, it would enhance comparative evaluations. These tests
were developed with the assumption that components including muscular strength/
endurance, speed, 2gility, cardiorespiratory function, body composition, and
flexibility are components of physical fitness which influence performance.

The theoretical framework for this study was influenced by the results of
related factor analytic studies of physical fitness using normal subjects
(Fleishman, 1964a, 1964b), normal and educable mentally retarded (EMR) subjects
(Rarick and Dobbins, 1972), and normal and trainable mentally retarded (TMR)
subjects (Rarick and McQuillan, 1977). These studies were analyzed to help
determine the hypothesized factor structure and test items to measure factors
or components of physical fitness.

In s "ecting components for study, one additional factor was considered.
Since it was felt that balance may be a factor in influencing participation
in physical activities, particularly for the physically randicapped and possibly
the auditory impaired, it was decided to administer a test of static balance
in the study. However, it should be stressed that this was not conceived as
a physical fitness component, but as a factor which might influence participation
in physical fitness and, thereby, influence physical fitness status.

In essence, then, the theoretical frame of reference for this study was
based on the belief that there are certain relatively well defined components
of physical fitness which are needed for the purposes of developing optimal
health and enhancing performance in daily activities, occupational activities,
and sport performance. It was hypothesized that the basic components underlying
health and performance related physical fitness should include muscular strength/
endurance, cardiorespiratory endurance, a desirable level of fatness/leanness,
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flexilility in certain arecas of the body, speed of movement, and the ability
to change directions (agility). The components of fitness, as well as the
test items which were used in this study to measure the components, are listed
below. It was believed that these components enhance the domain of physical
fitness, as conceptualized in this study, and serve as a logical foundation
for identifying the physical fitness components of normal, sensory impaired,
and orthopedically impaired children and youth and for attaining the other
objectives of the study.

1. oBod)r Composition

triceps skinfold

subscapular skinfold
abdominal skinfold

2. Muscular Strength/Endurance

flexed knee sit-ups

timed leg raise

timed trunk raise

grip strength

flexed arm hang

pull-ups

stanuing broad jump

softvall throw (distance and/or velocity)

Speed
S0-yard dash
50-meter dash
Agility

rise-to-stand
mat creep
shuttle run

Flexibility

sit and reach

Cardiorespiratory Endurance

Ages 10-12: 1 mile or 9-minute run
Ages 13-17: 1% mile or 12-minute run

In addition to the hypothesized factor structure of physical fitness,
test item measuring static balance was incorporated in the study.
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CHAPTER 11

METHODS AND PROCEDURES

General Procedures

In this section, a brief overview of the procedures that were followed
in this study is presented. The first step was the formulation of a hypo-
thesized factor structure which embraced health and performance dimensions of
physical fitness of normal and impaired children and youth between the ages
of 10 and 17: The second step was to identify, define, and classify subject
groups in a way which would be relevant to physical fitness performance. The
third step was to select tests which would measure the various hypothesized
factors of physical fitness and to modify these for individuals with handi-
capping conditions, as appropriate. The fourth step was to analyze items in
terms of subject classifications to determine whether or not test items sould
bé- administered to a particular subgroup. In cases where subjects could not
appropridtely take a test, the items were eliminated for that particular
subject. group. Participation guides, matching test items and subject classifi-
cations, were developed so that testers would know which items should be
administered or modified for a particular group or subgroup. The Fifth step
was to develop a testing network which could be employed for the testing of
subjects throughout the United States. Once the network was established, the
next step was to train personnel to administer tests, select subjects, record
data, and transmit data to the SUNY, College at Brockport for analysis. Once
the testing personnel were trained and certified tc collect data, subjects were
selected following standardized procedures and tests were administered.
Following test administration, data were transferred from field data recording
sheets to computerized scan sheets. After data were recorded on these forms,
it was checked by the central staff of Project UNIQUE, The data, then, were
analyzed by the project staff, and a final report, inc'uding a physical fitness
test and a training program, was developed.

The time duration of the investigation was from June 1, 1979 to
August 31, 1982. ‘The actual collection of data extended from March 1980 to
March 1982.

Geographical Areas

Subjects were selected from institutionalized and non-institutionalized
settings located throughout five geographical areas of the United States,
including the northeast, southeast, central, northwest, and southwest regions
of the country (see Figure 2.1). Each of thesc regions included one or more
coordinators who organized and administered training and testing in their
geographical areas, Coordinators located testers in their region, conducted
training programs, certified testers, recommended participating school districts
and subjects for the study, coordinated testing schedules, and dispersed
equipment, as needed. The states and territories encompassed within regions
is presented below.




Figure 2.1 Project UNIQUE geographical coverage
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Northeast

New York

New Jersey
Maine

‘New llampshire
-Connecticut
llassachusetts

. Delaware

Pennsylvania
Ohio -
Michigan
Vermont
Rhode Island

Southeast

Virgin--Islands
Maryland
Virginia

west Virginia
North Carolina
South Carolina
Georgia
Florida
Alabama
Kentucky
Tennessee
Puerto Rico

Central

Wisconsin
Minnesota
Texas
Illinois
Missouri
Arkansas
Kansas
Hississippi

. Louisiana

Towa
Nebraska
Indiana
Oklahoma

Field Testers

Nortlwest

Washington
Qregon

Idaho
Montana
North Dakota
South Dakota
Wyoming
Alaska

Field testers were identified am«d trained by coordinators.
these functions were performed by central staff or coordinators, field testers
sérved to identify subjects, attain permissions to test the subjects, adminis-
tered tests to pupils in schools or institutional settings, recorded data on a
data recording sheet, and transferred the data from the data recording sheet

to a computerized scan sheet.

computer preparation, and data analysis.

Southwest

California
Arizona
New Mexico
Utah
Colorado
Nevada
Hawaii
Guam

Except where

All data were forwarded to Brockport for checking,

Field testers for the study consisted of individuals, mostly graduate

students and teachers, who were certified as Project UNIQUE testers.

Indivi-

duals certified as testers were requxred to complete a competency-based training
program. To a great extent, teachers or physical education tested their

own pupils.
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. Subiect Selection

tre,

The subjects for this study came from states representing the five
regions of the United States previously identified. Subjects were selacted
from four major categories: normal {non-impaired), the visually impaired,
auditory impaired, and orthopedic impaired. A distribution of subjecis by
geographic region and handicapping condition is presented in Table 2.1, All
subjects were between the ages of 10 through 17 and free of multiple handi-
capping conditions. Age was determined by the individual's age at the time
the first test was administered.

TABLE 2.1, NUMBECh OF SUBJECTS CATEGURIZED BY GEOGRAPHIC LOCATION, HANDICAPPING
CONDITION, AND SEX. -

Northeast  Southeast Central Northwest  Southwest
Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls

Normdl 282 346 102 73 52 159 28 34 47

Visual 9 71 77 sa 10 5 35
Impairments

Auditory : 39 26 127
Inpairments

Orthopedic : 61
Impairments

Selection of Normal Subjects

The sample of normal subjects was, to the extent possible, randomly
selected from those schools which agreed to participate in the study. In most
cases, intact physical education classes were randomly selected frgm the
physical education schedule. Effort was made to include only bias-free
groups/classes of subjects, i.e., those representative of the gefieral school
population, 4

Normal subjects were selected from testing sites located in urban, suburban,
and rural settings. For the purpose of this study, an urban site was one
located in a community iaving a population of 200,000 or greater. A suburban
site was defined as a school located in a community of 10,000 or more
individuals, but less than 200,000 individuals, A rural site was one located
in a community with a population of less than 10,000, A distribution of
normal subjects categorized by age, sex, and commmity size is presented
in Table 2.2,

Impaired Subject Selection

The sample of subjects with impairments was selected from testing sites
which agreed to participate in the study. Since the availability of subjects
at sites never exceeded the sample sizec needed, every eligible subject that
could he tested was tested, and random sampling was not applicable. Also, since




TABLE 2.2. NORMAL SUBJECTS CATEGORIZED BY SEX, kGE! AND COMMUNITY SIZE.

Rural

——

10 13 14 15 17 Total

22 7 14 115
30 p 12 17 182

Ages

Boys
Girls

the number of sites involved never exceeded the total requived, there was no
reason to apply random sampling procedures to sites selected. Fowever, as
with the normal group, only groups/classes of subjects which were felt to be
representative of that special population were included.

Subjects with impairments were selected from both institutionalized and
non-institutionalized sites. For the purpose of this study, a non-
institutionalized site was defined as any school which was not totally segregated
by handicapping conditions, or which included both normal and impaired
persons. An institutionalized Site was defined as either a public or private
school/agency attended solely by students with impairments. An instituticnalized
site was further subcategorized according to the residence of pupils. Those
living at home (not at the institution) and attending an institutionalize.
setting were categorized as non-resident institutionalized. Those residinug
within the institution werz classified as resident institutionalized. A
distribution of subjects with impairments categorized by condition and educa-
tional environment is presented in Tables 2.3 through 2.7.

A total of 3,914 children and youth between the ages of 10 and 17 were
tested during this study. A distribution of thes: subjects is presented in
Table 2.8.
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\ TABLE 2.3. VISUALLY IMPAIRED SUBJECTS CATEGORIZED BY CONDITION AND
i EDUCATIONAL ENVIRONMENT.
. . . -
X Institutionalized
: Partially Sighted ‘o
: Ages 10 11 12 13 14 15 16 17 Total
; Boys 20 25 27 24 36 29 29 34 224
" [ Girls 4 17 16 20 20 17 14 23 131
Blind
- Ages 10 11 12 13 14 15 16 17 Total -
Boys 4 3 3 10 11 14 10 1 66 g
- Girls S 7 7 7 6 9 8 6 55
{ Non-Institutionalized 5
S | Partially Sighted o
: Ages 10 11 12 13 14 15 16 17 Total
! Boys 13 5 10 7 18 11 15 1 80
: Girls 3 2 7 7 9 10 11 5 54
: Blind .
; Ages 10 11 12 13 14 15 16 17 Total
2 Boy's 2 0 1 2 4 3 4 1 17
: Girls 2 1 1 5 3 7 2 1 22
- Totals 53 60 72 8 107 100 93 82 649 —
. — — — = ;
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TABLE 2.4. AUDITORY IMPAIRED SUBJECTS CATEGORIZED BY CONDITIGN AND
— EDUCAT IONAL ENVIRONMENT. -

—_—

Institutionalized

o Hard of Hearing
. Ages 10 11 12 13 i4 15 16 17 Total
{ Boys 10 9 8 10 8 21 32 22 120
Girls 4 4 9 7 6 10 26 13 79

Deaf

Ages s 11 12 13 14 15 16 17 Total
Boys 54 44 43 61 58 108 152 67 587
Girls 30 43 38 56 59 95 109 53 483

Non-Institutionalized

Hard of Hearing

| Ages 10 11 12 13 14 15 16 17 Total
Boys 2 8 5 8 5 2 4 3 37
Girls 3 4 4 4 3 4 7 0 29
Deaf
Ages 10 11 12 13 14 15 16 17 Total
Boys 6 8 10 20 13 11 11 0 \“i
Girls 3 8 5 11 8 15 2 2 54
= — —
Totals 112 128 122 177 160 266 343 160 1468

42
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TABLE 2.5, CEREBRAL PALSY SUBJECTS CATEGORIZED BY CONDITION AND
EDUCATIONAL ENVIRONMENT,

Institutionalized :
Ambulant =
Ages 10 11 12 13 14 15 16 17 Total ;
Boys 2 2 3 3 25 ‘
Girls 4 1 3 1 8 4 2 3 26 4
Wheelchair s
Ages 10 11 12 13 14 15 16 17 Total y
Boys 6 7 A 7 5 5 8 A 46 i
Girls 2 4 2 7 6 4 2 6 33 A
Non-Institutionalized 4
Ambulant ) ';
Ages 10 11 12 13 14 15 16 17 Total !
. K
Boys 19 19 11 16 12 6 8 7 98
Girls 14 15 9 13 6 7 5 6 75
Wheelchair
Ages 20 11 12 13 14 15 16 17 Total
Boys 11 5 6 2 4 4 5 3 40
Girls 3 3 11 7 5 3 2 41
o 384
Totals 61 56 42 60 54 42 36 33 + 12 :
306* =
| — — — |

*Includes 12 subjects who were not classified according to educational
environment,
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TABLE 2.6. SPINAL NEUROMUSCULAR SUBJECTS CATEGORIZED BY CONDITION AND
EDUCATIONAL ENVIRONMENT,
P——

Institutionalized

Paraplegic
13 14 15

13 14 15

0
Q 0

Non-Institutionalized

Paraglegic
12 13 14 15

5

Girls 9 3

Quadriplegic
Ages 13 14 15

Boys

Girls

Totals

=

o Ny o et

el




TABLE 2,7, ANOMALY/AMPUTEE SUBJECTS CATEGORIZED BY CONDITION AND
EDUCATIONAL ENVIRONMENT,

Institutionalized

Anomaly
13 14

2

Non-Institutionalized

Anomaly
12 13 14

Ages

Boys

Girls

Totals

_




ATﬁkLE 2.8. NUMBER OF SUBJECTS CATEGORIZED BY CONDITION, SEX, AND AGE.
Visually Auditory Orthopedic

Age Normai Impaired Impaired Impaired
Boys Girils Boys Giris Boys Girls Boys Girls

10 77 71 39 14 72 40 60 42
11 69 62 33 27 69 59 52 38
12 93 41 31 66 56 35 33
13 53 43 39 99 78 40 45
14 38 69 38 84 76 37 37
15 61 57 43 37 34
16 80 58 35 32 22
17 40 47 35 . 38 26

Sub-
Totals

T a T, . L
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1,468 605

GRAND TOTAL 3,914




Subject Definitions, Categories, Codes

L3

For the purposes of this study, four major categories of subjects were
identified: normal (non-impaired}, the visually impaired, auditory impaired,
and orthopedic impaired. The definitions included for subject selection were
in accordance with the rules and regulations governing PL 94-142 (Federal
Register, August 23, 1977). The purpose of this section is to interpret and
clarify the definitions of the populations utilized in the preseiit study.

The primary system used to categorize subjects in this study consisted
of assigning each subject a three-digit number which corresponded to the
subject’s handicapping condition. These "condition codes™ may be found in
Appendix A.

Normal (Noﬂ-lmpairgg)

For the purposes of this study, a normal or non-impaired subject was one
who was (1) not identified as handicapped by the school district, (2) free
from physical impairments or disabilities which may have influenced test
results, and (3} attended regular classes in non-institutionalized regular
schools,

Viéually Impaired

Subjocts with visual impairments included the blind and the partially
sighted. The blind included those subjects with a visual acuity for distance
vision of 20/200 or less in the better eye with best correction; or visual
acuity of more than 20/200 if the width diameter of field vision substended
an angle no greater than 20 degrees; or were those who could not read print and
needed instruction in braille. Partially sighted subjects were those children
with a visual acuity of 20/200, but less than 20/70 with correction; or those
children who were able to be educated through the medium of vision with special
aids. Determination of groupings was made by the school/agency the individual
attended. Pupils with visual impairments were further classified based upon
the onset of the condition. The onset of the condition was categorized as
occurring eicher congenitally, between birth and age 3ix, or after age six.

Auditory Impaired

Subjects with auditory impairments included the deaf and hard of hearing,
For the purposes of this study, hard of hearing was defined as decible loss
ranging from 27-90 db in the better ear or when the sense of hearing, although
defective, was functional with or without a hearing aid, but hearing ability
was subnormal. Hard of hearing also meant a hearing impairment, whether
permanent or fluctuating, which adversely affected a child's educational
performance, but which was not included under the definition of deaf. The
deaf included those individuals who had a hearing loss of 91 db or greater in
the better ear or whose hearing was nonfunctional for the ordinary purposes of
life, and/or deaf meant a hearing impairment which was so severe that the
child was impaired in processing linguistic information through hearing with
or without amplification and which adversely affected educational performance,




Orthopedic Impaired

According to PL 94-142, orthopedic impaired refers to those persons whose
impairment adversely affects their educational performance. It includes
impairments caused by congenital anomaly (e.g., poliomyelities, bone tuber-
culosis, etc.), and impairments from other causes (e.g., cerebral palsy,
amputations, and fractures or burns which cause contractures), For the purposes
of this study, this definition was employed. Not all types of subjects with
orthopedic impairments, however, were includzd. This study subdivided the
orthopedic category into the following four divisions: amputations, congenital
anomalies, cerebral palsy, and spinal neuromuscular conditions. Amputees
were subjects who had part or all of one or more of their extremities missing.
Thus, amputations were congenital or acquired. Subjects identified as possessing
_congenital anomalies included, for the purposes of this study, individuals
whose extremities were fully or partially’ present but were deformed. In the T
case of congenital anomalies, the conditions must have been present at birth.
Spinal neuromuscular conditions were conceptualized as acquired or congenital
conditions characterized by spinal lesion which directiy affected limb func-
tioning., However, subjects with progressive muscular conditions associated
with spinal lesions were not included in the study. Cerebral palsy was defined
as a disorder characterized by disturbances in voluntary motor functioning
resulting from lesions in the brain that affect the motor control centers.
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For the purposes of subject selection, test administration, and data
analysis, the four orthopedic categories were further subclassified. The
amputee and congenital anomaly subclassifications were based on extremity
involvement and included one-arm only, two-arm only, one-Jeg only, two-leg
only, one-arm and one-leg (same side), and one-arm and one-leg (opposite side).
In addition, test items were selected for tri- and quad-amputees and congenital
anomalies based upon subject abiiity. These groups were excluded if they
could not be appropriately evaluated on any test item.
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Spinal neuromuscular conditions were subclassified based upon the site
of spinal cord lesion., These categories were adopted from the classification
system of the National Wheelchair Athletic Association (NWAA) and were as
follows: (1) all cervical lesions, (2) lesions from Tl (first thoracic
vertebrae) to T5, (3) lesions from Té to T10, (4) lesions from T11l to LZ (second
lumbar vertebrae), and (5) lesions at or below L3, For the purpose of test
selection, testers were required only to classify spinal neuromuscular subjects .
as either quadriplegic or paraplegic. Quadriplegic was defined as all cervical
lesions, and paraplegic was considered to be those lesions occurring at or
below Tl. (I€ the subject had been previouslv classified by the NWAA, the
tester was asked to record the classification. The NWAA classification
system may be found in the modifications section of t.is chapter.)
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The subclassifications of the cerebral palsied followed the 1979 sport
classifications of the National Association of Sports for Cerebral Palsy
(NASCP). All cerebral palsied subjects were placed in one of the eight NASCP
classifications for this study. Classifications were made by Project UNIQUE
testers., This classification system appears in the modifications section of
this chapter. Cerebral palsied subjects were also classified based upon the
type of cerebrai palsy (spastic, athetoid, ataxic, rigid, tremor, or mixed)
and limb irvolvement (monoplegia, diplegia, triplegia, hemiplegia, paraplegia, B
or quadriplegia). oy
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Accordint to the above definitions and classifications, the following
are examples of handicapping conditions which were included in the study:

1. Amputations - any extremity or combination

. “
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2. Congenital Anomalies -~ club foot, deformed limbs (non-spinal conditions}

3. Spinal Neuromuscular Conditions -~ post-polio, spina bifida, spinal cord
lesions

vty b i 1 n

4. Cerebral Palsy

The following are examples of conditions which were not involved in the
study as primary handicapping conditions:
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Arthritis

Multiple Sclerosis

Muscular Dystrophy and Other Dystrophies .
Temporary Orthopedic Disabill6ties
Osgood-Schlatter's Disease

Scoliosis and QOther Structural Spinal/Postural Disabilities
Cystic Fibrosis

Diabetes Mellitus

Cardiovascular Disorders (congenital or acquired)
Respiratory Disorders

Arthrogryposis

T -
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Multiple Impairments

. -
P T T,

In selecting subjects for this study, the reality of individuals with
multiple impairments was of tremendous concern. Subjects with multiple
handicapping conditions were not ordinarily selected for this study. The
exception to this occurred in cases where additional handicapping conditions
did not significantly affect performance on the physical fitness items included
in the study. For example, it was permissible to include an individual with
cerebral palsy who, in addition, had some minor learning disability. However,
if it was felt that the learning disability would seriously affect performance
on the test items, the individual was not included. In regard to mental
retardation, educable, trainable, and profoundly retarded individuals were not
included in the selection of subjects. The intelligence quotient for mental
retardation was set at 69 or below. Individuals identified as slow learners
were included in the study if they possessed one of the major handicapping
conditions wmider investigation. -

Zre e et b ey

-

Cheln el ngm ]

Vb e 4y

i

s 4 baw e Wreas ot

-8
L

(-
s iy 3

- - . - L e o . . L o P T p——— » e o=




23

Description of Tests and Test Procedures

A description of tests and test procedures employed in this study are
described in this section. This description includes: a brief description
of the test items, the type of facility recommended for testing, equipment
needed, scoring and trials, and procedures pertaining to group testing. It
was suggested that the items be administered in the following orcer: body
composition measures, sit-ups. timed leg raise, timed trunk raise, rise-to-
stand, mat creep, shutiie run, modified stork test, sit and reach, grip stvength,
flexed arm hang, pull-ups, 50-yard/meter dash, standing broad jump, softball
thorw, and long distance run, Testers were advised to demonstrate items to
subjects. Testers were informed that subjects should not be tested on more
than half the items during any one test day. Testers were instructed not to
test subjects in environments where the temperature was above 90 degrees or
below 50 degrees, or where temperature plus humidity exceeded i75.

A positive approach toward subjects participating in this study was
emphasized. Testers were instructed to encourage subjects to try as hard as
possible and to give verbal reinforcement after each trial on an activity.
Enthusiastic encouragement by the tester during the administration of test
items was emphasized so that each subject's participation in the testing would
be a positive experience. On the other hand, testers were encouraged to
discourage razzing or cheering by observers (including subjects in the group)
in all performances, but particularly running events.

Body Composition Measures

Test Items

Triceps Skinfold, Subscapular Skinfold, Abdominal Skinfoid, Height,
and Weight
Facility
Testers wete instructed to obtain anthropometric measurements in

a, gymnasium. office, or other enclosed area.

Eguipment

Lange skinfold fat caliper, green feit tip pen, stadiometer, and
.alibrated scale.

Proceduye - Skinfold Measures

Bescription

Skinfoid ncasures were taken at the triceps, subscapuiar,
and abdominal regions. Testers obtained three readings at each site for each
subject. A grren felt tip pen was used to mark a dot at the exact spot at '
which measures were taken. Skinfolds were obtained by grasping the skin and
underlying fat between the thumb and index finger with the span of the grasp
dependent upon the thickness of ‘the skinfoid. The skinfold caliper was
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applied approximately one centimeter (less than one-half inch) above the
fingers holding the skinfold. All skinfold measurements were taken in the
following order: triceps, subscapular, abdomen. This order was repeated
for the second and third measurements.

Triceps

The triceps skinfold was taken at the back of the
dominant arm, midway between the elbow and the apex of the armpit. With the
subject's arm freely hanging, the skinfold was taken parallel to the long
axis of the arm. The triceps skinfold was a vertical fold and is illustrated
in Figure 2.2a.

Subscapular

The subscapular skinfold was taken at a site one inch
below and medial to the inferior angle of the scapula on the dominant side.
The subscapular skinfold was taken at an angle (in line with the natural
cleavage lines of the skin} depicted in Figure 2.2b.

i
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Abdominal
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The abdominal skinfold was a vertical fold taken at a
site two inches to the right of the person's midline, in line with the umbil-
1cus, and parallel to the long axis of the body. The abdominal skinfold site
is shown in Figure 2,2c.

Scoring and Trials

Skinfold measurements were recorded to the nearest millimeter.
Three readings were obtained at each site for each subject. 1n addition, the
mean of the three site readings were recorded.

Procedures - Height and Weight

Description

Height was measuired by having the subject stand facing the
tester with shoes removed. Weight was taken by having the subject stand on
a scale. Subjects removed their shoes and were clcthed in lightweight athletic
attire when tested.

Scoring and Trials

Single determinations of height and weight were taken. Height
readings were recorded to the nearest half inch, and weight readings were
recorded to the nearest pound.

Muscular Strength/ﬁndurance

Test Items

Timed flexed knee sit-ups, timed leg raise, timed trunk raise,

o1




A. Triceps skinfold

2''to the nght
of the belly dutton

Figure 2.2 Anthropometric measures
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right and left grip strength, flexed arm hang, pull-ups, standing broad jump,
and softball throw.

Facility

Gyn asium or outdoor surface. It was recommended that the softball
throw be performed outdoors.

Eguigment

Floor mat, stopwatch, one-foot ruler, hand dynamometer, horizontal
bar, tapc¢ measure, softball, and 2" X 2" X 4" block.

Procedure - rlexed Knee Sit-Ups

Description

In the flexed knee sit-up test, subjects were tested to determine
the number of sit-ups which could be performed in 60 seconds. To start, each
subject assumed the supine lying position with knees bent, feet on the floor,
and heels not more than twelve inches from the buttocks. The subject then
crossed the arms and placed their hands securely on the opposite shoulder and
maintained this position throughout the sit-up. Subjects were required to
touch the knee-thigh area on the rise and to place the midback in complete
contact with the testing surface on the return to supine. The subject's feet
were held by a partner to keep them in touch with the surface. Each rise from
the supine to the correct sit-up position was counted as one sit-up. The
required body position for the sit-up is illustrated in Figure 2.3.

SCOrlnE and Trials

One trial was administered for the sit-up test. The subject's
score was the total number of sit-ups executed in 60 seconds.

Group Testing

In order to expedite testing, it was permissible for a group -
of 10 participants~-10 partaners--to be tested at one time. Partners assumed -
the normal assisting position and counted aloud, yet softly, the running count
of the number of sit-ups executed b, the subject.

Procedure - Timed Lef Raise '

Oescription

In the leg raise, the subject was tested to determine the

length of time that straightened legs could be held. This test item wis begun
from a supine position with clasped hands placed behind the head/neck area, the
elbows flat on the floor, legs straight, and both feet and legs together. From
this position, both legs were elevated to approximately 12 inches above the floor
and held for as long a3 possible (see Figure 2.4). If the subject's legs bent,
separated, or became heightened or lowered more than three inches above the
12-inch mark, the timing of this activity ceased. It was recommended that




FLEXED KNEE SIT-UPS

Figure 2.4 Tinad ieg raise




testers place a one-foot ruler on the floor under the subject's heels to
determine height. Once timing began, it was recommended that the ruler be
moved to the side and be used as a guide.

Scoring_and Trials

The subject’s score was the number of seconds that the legs were
held in the desired position. Only one trial was given for this activity.

Group Tedting

Testers were permitted to test & group of five subjects on the
trunk raise at one time (equipment permitting).

Procedure - Timed Trunk Raise

Description

In this test, the subject was tested to determine the length
of time that the hyperextended trunk could be held in a raised position from
the prone. The starting position for this test item was a prone position on
a gym mat in such a way that the upper body above the illiac crest (belt
line) protruded beyond the edge of the mat. The fingers were clasped and
placed in contact with the head with the elbows pointed outward and tke calves
of the subject were held down. From this position, the subject hyperext :nded
the back and attempteéd to hold this position for as long as possible. Timing
ceased when the subject lowered the trunk from the hyperextended position,
Testers were encouraged to place a 2" x 2" x 4" wooden block to the side of
each subject to serve as a guide for the hyperextended criterion for the
cessation of timing. The timed trunk raise is depicted in figure 2.5.

Scoring and Trials

The subject's score on this test item was the number of szconds
that the subject was able to hold the required hyperextended vosition. Each
subject performed one trial in this test item. A brief practice trial was
permitted.

Group Testing

Testers were permitted to test a group of five persons on the
trunk raise at one time (equipment permitting).

Procedure ~ Right and lLeft Grip Strength

Descrigtion

In grip strength tests, subjects squeezed a hand dynamometer
with merimum force. Right and left grip strength was measured with the use
of an adjustable hand grip dynamometer (Preston PC5032). The dynamometer was
adjusted for each sub]ect so that the middle joint (second joint) of the
fingers fit fimmly around the pulling mechanism as the heel of the hand was
piaced at the base of the dynamometer and the thumb was wrapped around the

¥
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base, The subjects squeezed the dynamometer while seated in a straight

tack desk chzir. Hand and arm contact with the seat or any other obstacles
which might provide additional leverage or impede movement was not permitted.
The desired position is demonstrated in Figure 2,6, At the signal to begin,
the subject squeezed the dynamometer as hard as possible with the arm
extended downward.

Scoring and Trials

The score for each trial was recorded to the nearest kilogram,
The average of the three trials for the right hand and the average of the
three trials with the left hand were recorded. Three trials were given
for each subject with each hand. Right and left hand trials were alternated
as subjects were tested.

Procedure - Flexed Arm Hang

DescriEtiOn

In the flexed arm hang, the subject grasped a horizontal bar
using an overhand (pronated) grip, the elbows flexed, the chest close to the
bar, and the chin over the bar (see Figure 2.7), and attempted to hold this
position for as long as possible. If the chin of the subject rested on the
bar, the subject tilted the head back in an attempt to keep above the bar,
or the subject’'s chin fell below the bar, timing of this activity ceased.
Each subject was provided two trialz on the flexed arm hang with a minimum
of one minute rest interval provid>d between the trials, Testers were
encouraged to administer the second trial atter a complete class was tested
to allow rest between trials. It was recommended that spotters be used to
help subjects assume the proper starting position and to prevent injury
from falling. However, spotters were not permitted to touch subjects as they
performed the test item,

§Ef°ing and Trials

Two trials were administered to each subject. The time, correct
to the nearest second, that the subject correctly maintained the flexed arm
hang position was the trial score for each subject. The subject’s score on
this test item was the mean score of two trials,

Procedure - Pull-Ups

DescriBtiOn

The pull-up test required a subject to perform as many chin-ups
from 3 horizontal bar as possible. The starting position for the pull-up
was a hang position using an overhand (pronated) grip. From this position,
the subject attempted to raise the body upward to a chin above the bar
position. The subject then lowered to the original starting position and
repeated this process as many times as possible (see Figure 2.8). The body
of the subject was not permitted to swing, kick, or push off the floor with
their feet during the pull-up. Testers or spotters were permitted to prevent
swinging by extending their arms in front of the subject's thighs, help
students grasp the bar, and to prevent injury from falling. However, spotters
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adjust hand grip dynamometer
to fit s_ubicct‘s grip

Figure 2.7 Flexed arm hang
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were fiot permitted to touch subjects as they attempted to perform pull-ups.
Improperly performed pull-ups were not counted.

Scoring and Trials

One trial was administered in the puvll-up test. The score
attained by the subject was the number of successfully completed pull-ups.

Procedure - Standing Broad Jump

Description

In the standing broad jump, subjects were directed to jump as
far as possible from a take-off line using a two foot take-off and landing
on both feet., The jump was measured from the take-off line to the point
nearest the take-off line where the subject's back heel touched the floor
or ground. It was recommended that each subject be permitted a practice
trial during which measuring procedures and the importance of the arm
swinging and body rocking for maximum performance were explained.

Scoring and Trials

Scoring for the standing broad jump consisted of recording the
distance the subject jumped (heel mark) in feet and inches to the nearest
rounded inch. Each subject was provided three trials. The subject's score
in this test item was determined by computing the mean score of the three
trials.

Groug Testing

It was permissible for two subjects to be tested at one
time--one on each side of a measuring tape.

Procedure - Softball Throw

Descrigtion

For this test item, each subject was instructed to throw a
regulation softball overhand at an angle of approximately 40 degrees as far
forward as possible, Subjects were permitted one forward step during the
overhand throwing motion. A stopwatch was started at the time that the ball
was released from the subject's hand and stopped when the ball landed on
the ground. It was recommended that all subjects be permitted to warm-up
before throwing any distances (practice or actual)., Testers were asked not
B to test subjects during excessive wind conditions (15 mph or more)., The
softball throw is illustrated in Figure 2.10.

Scoring and Trials

Each subject was allowed two practice throws and three test
’ throws. Two scores were recorded for each softball throw trial. The first
score was a timed score in tenths of a second and represented the flight
time of the subject's throw. The second score was a distance score. It

60

- e - L R e s —:"




H o ituadie Neom o Moo baoo s thgapenomoeosoroo LN

! measure this distance

Figure 2.9 Standirig broad jump

——— v oy

timer using
stopwatch
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represented the actual feet and inches that the ball traveled. Averaged
trial times and trial distance scores were also recorded on this test item.

SEeed
Test Items

50-Yard/Meter Dash

Facility

Although an outdoor area is preferred, an indoor Or outdoor area
may be used for the 50-yard/meter dash.

Equipment ,@
Stopwatch )

Procedure - 50-Yard/Meter Dash

Description

This test item was administered to determine each subject's
speed in performing both 50-yard and 50-meter runs. SubjectS were shown the
starting line and the finish line of a 50-meter course and were instructed
to i1un 50 meters as fast as possible in a straight line. Subjects were
told that two times would be determined: one at S0 yards and the second at
50 meters. Timers positioned themselves between the 50-yard finish line and
the 50-meter (55 yards) finish line. Both 50-yard and 50-meter finish lines
were marked and subjects were instructed to run to the second line. Time
at the 50-yaré mark and S50-meter mark was measured. The 50-yard/meter dash
was begun by having the tester raise his/her hand above their head to signify
READY. The tester then dropped the hand Dy their thigh and called out GO to
begin the test. Mistrials were repeated. All subjects were required to wear
athletic sneakers and were tested on a hard, flat surface. Testers were
encouraged to become proficient in using stopwatches prior to administering
this test item.

[N l-;. etk v

Scoring and Trials

The score for the 5U-yard/meter dash was the amount of time
(seconds and tenths) it took a subject to run from the starting line to
the 50-yard and 50-meter finishing lines. Scores were recorded for both -
distances. Only one triai was administered.

Group Testing

It was recommended that two subjects run the test at the i
same time. 1
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Figure 211 50-yard/meter dash
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Agility

Test Items

Rise-to-Stand, Mat Creep, Shuttle Run

Facility

Indzor gyr wsium or large room preferred. Flat level jutdoor
surfaces i.cre accepteople.

Eguipmqu

Gymasium mat, stopwatch, tape, plastic pylons or other suitable

markers, and four blocks of wood 2" X 2" X 4", s

Procedure - Rise-to-Stand

Description

In this test item, subjects were asked to move from a supine
position on 2 mat to a sigble standing position as quickly as possible. The
supine position on a mat was the stariing position for the rise-to-stand.
The hands of each subject were placed by their side, palms down. From this
position, the subject moved to a standing position as quickly as possible.
To signal, testers raised their hand above :heir head in clear view to the
subject and said REALY. When the hand was dropped to the thigh area and
the instructor said GO, the subject began. Testers ceased timing when the
subject came to a stable standing position.

Scorigh_and Trials

, Sach subject was administered three trials. The time elapsed
(correct to tlie nearest tenth of a second) in assuming a standing position
from a supine position was recorded. The mean of the three trial scores was
also recorde.

Procedure ~ Mat Creep

Duscrigtion

In this test, subjects creeped on their hands and knees on
a mat as quickly as possible from a starting line to and around a pylon
eight feet away and then back to the finish line. Subjects were required to
creep rather than pivot around the pylon. Knee pads could be worn by subjects
to prevent abrasions. The subjects were signaled to begin by having the
tester raise tneir hand above their head, verbally commanding READY, and
dropring their hand to their thigh, verbally commanding GO! The stopwatch
was started on the GO conmand and stopped as coon as any body part broke the
plane of the finish line on the mat,
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Scoring and Trials

Subjects were provided three trials. The subject's trial score
was the time (correct to the nearest tenth of a second) that it took a subject
to complete the mat creep. The mean of trial scores was recorded.

Procedure - Shuttle Rui,

Description

In the shuttle run (Figure 2,12), subjects ran 30 feet from a
starting line, picked up a 2" X 2" X 4" block, ran back to the starting line,
pldced the block behind the starting line, ran 30 feet, picked up another
block, and ran back to the starting iine (subjects were not required to place
the second block on the ground or floor). Thus, the start and finish lines
were one in the same. Testers were instructed to test two subjects ruaning
in different lanes at one time. Each runner was tested in a lane approximately
15 feet in width and 30 feet in length (plus end line space). All subjects
were required to wear athletic sneakers and be tested on a hard, flat surface.
Testers were instructed to use both verbal and hand signals to signal subjects.
Subjects falling during the test were retested after a brief interval. In
case of a false start, subjects were retested immediately. It was recommended
that timers place themselves in front of the start/finish line to signal the
start, and return to the start/finish line to record each subject's time at
the finish.

Scoring and Trials

Subjects were permitted two trials for this test item with at
least a three-minute rest inteirval between trials. -The trial score for the
chuttle run was the amount of time, correct to tenths of a seccnd, that it
took to run the complete shuttle course. The mean'of trial scores was also
recorded.

Group Testing

Testers were instructed to test two subjects running in diffevent
lanes at ope time.

Flexibility
Test Item
Sit and Reach Test
Facility

Indooy gymnasium or room preferred. Flat level outdoor surfaces
were acceptable.

Eguigment

The sit and reach test was zdninistered using a sit and reach
apparatus (Figure 2.13) or an improvised sit and reach apparatus using a bench
and meter stick. The sit and reach apparatus was constructed using plywood,
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Figure 212 Shuttle run

SIT-AND-REACH APPARATUS
CONSTRUCTION PROCEDURES

—21" ——

11

—12"—

Figure 2.13 Sit and reach apparatus
construction procedures
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The top panel was marked with one centimeter gradations, with the 23 centi-
meter line exactly in line with the vertical panel against which the subjects’
feet were placed.

Procedure - Sit and Reach Test

Descrigtion

In the sit and reach test, each subject was asked to reach
forward as far as possible from a sitting positior. To start the test, each
subject was instructed to lie supine with legs straight, feet placed flush
against the sandpapered side of a sit and reach apparatus with shoes removed
(see Figure 2.14)., From this position, the subject moved to a sitting
position. A partner then held down the subject’s knees firmly so that they
remained in contact with the floor or supporting surface. The subject then
extended tae arms and hands in front of the body (one hand on top of the other)
and attempted to reach past their toes and contact the centimeter measuarement
board on the sit and reach apparatus with their fingertips. Subjects were
cautioned not to bob with their torso, but to slowly reach forward as far as
possible four times, and hold for one second on the fourth reach., Testers were
instructed to provide a practice trial for each subject.

Scoringzgnd Trials ’

Two trials of this test item were administered. The trial score’
on the sit and reach test was the distance, to the nearest centimeter, that the
subject was able to reach and hold for one second. Trial scores, as well as
the mean of two trial scores, were recorded for each subject.

Cardiorespiratory Endurance

Test Item

One mile/nine-minute run for ages 10 to 12, and a one-and-one-half
mile/twelve-minute run for ages 13 and older.

Facility

The run was performed either indoors or outdoors. An outside
track 1/8 to 1/4 of a mile was highly recommended. If an indoor facility
was used for testing, the minimum course which was constructed was 7 1/2 yards
X 20 yards in space. (A subject needed to complete 32 laps of a 20 X 7 1/2 yard
course., )

Equipment
Stopwatches, tape, pylons or other suitable markers

Procedure - 1 Mile/9-Minute Run, 1% Mile/12-Minute Run

Descrigtion

This test item was designed to measure cardiorespiratory endurance
by measuring the time taken to run one or one-and-one-half miles, or by measuring
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the distance completed in nine or 12 minutes. OSubjects ranging in age from
10 to 12 were instructed to run for one mile or for nine minutes, whichever
arrived first. Subjects ranging in age from 13 to 17 were instructed to rum
for one-and-one-half miles or 12 minutes, whichever came first. Subjects
were permitted to walk if they felt tired. However, once the subject came

to a stop, the test ended for that subject and distance and time was recorvrded.
Subjects were instructed to pace themselves. Subjects began in the staraing
position on a hand and verbal signal from the tester. I¢ was necessary for
subjects to wear sneakers and athletic clothing.

To facilitate test administration, it was recommended that
markers be spread at intervals around the running area. The markers were used
to facilitate recording of yardage covered by each subject in the event that

" a subjéct did not complete a distance of one or one-and-one-kalf miles. It

was also recommended that testers use assistants to record times when verbally
issued by the tester, record the laps completed by each runner, and mark the
residual yard distance when a runner stopped before completing the full distance.

Scoring and Trials

One trial of this test item was administered. The actual
running tihe and the actual distance covered by each subject was recorded
immediately upon completion of a run, In cases where subjects were unable
to complete the one/one-and-one-half mile run for their age group in nine or
12 minutes, respectively, the distance covered in nine or 12 minutes was
recorded. In cases where subjects completed the one/one-and-one-half mile
run in less than nine or 12 minutes, respectively, this time was recorded.
The subject's run was considered finished when the subject: (1) came to a
complete stop, (2) expired nine/12 minutes of running time, (3) completed the
one/one-and-one-half mile distance. Subjoct times were recorded in minnutes
and seconds (nearest whole second). The actual distance covered was recorded
in yards.

Groug Testing

It was permissible to test up to four subjects at once on
this test item.

Static Balance

Test Item
Modified Storx Test
Facility

Indoor gymnasium, large room or a flat outdoor testing surface
was permissible.

Equipment

Stopwatch




Procedure - Modified Stork Test

DescriEtion

In the modified stork test, the subject attempted to balance
in a standing position with the arms folded, eyes closed, and one leg raised
off the supporting surface by bending the knee (Figure 2.15). Testers were
instructed to place the subject away from obstacles or pointed objects,
provide a demonstration of correct procedures, and test at least two subjects
at a time. Minute pivoting on the standing leg was permitted to the extent
the tester felt that no significant advantage was provided and the individual
remained in essentially the same spot. Stopping or placing the raised leg in
: contact with the standing leg was not permicted. Timing on each trial ceased
.h*_ulf.the subject allowed. the- elevated-foot to--touch- the--floor; - the-subject -
opened eyes, or if their arms unfolded. Testers were instructed to demonstrate
the modified stork test to the subject, allow the subjects a brief practice
trial, and demonistrate acceptable and unacceptable pivoting.

¥

Scoring and Trials

Each subject was administered three trials. The trial score on
the modified stork test was the balancing time, correct to the nearest second,
that . the individual was able to held the desired position. The mean of the
three trials was recorded.

Group Testing

It was permissible for a group of four to five subjects to be
tested on the stork test at one time.




eyes closed

place hands in a clasped
position under armpits

. do not heok elevated
leg or foot

Figure 215 Modified stork test -




Participation Guides and Test Modifications

In order to accommodate the abilities and limitations of individuals with
handicapping conditions, it was necessary, in many cases, to modify or
eliminate certain test items for subjects. To enhance data collection, a
series of participation guides were developed, one for each of the major
subiect groups, to identify those items considered appropriate for each
popu: “tion. While each participation guide was developed in consultation with
experts in adapted physical activity for the various populations and while
testers were encouraged to follow the guides as closely as possible, testers
were instructed to eliminate any test item which they believed to be con-
traindicated fo:r a subject. )

—- The-participation guides for each of the subject groups are presented on
the following pages. With each participation guide is a description of test
modifications which were considered necessary for appropriate participation.
Testers could only modify test items as described herein. One modification
which applied to certain subject groups was the "rum code" classification. For
each test item which involved running (shuttle run, 50-yard/meter dash, long
distance run), subjects participated using their normal method of ambulation.
The method of ambulation employed was noted by the tester as a "rum code.™
The following run codes were available to subjects: (1) moved wheeichair
forward with arms, (2) moved wheelchair forward with feet, (3) moved wheelchair
backward with feet, (4) used a cane, (5) used crutches, (6) partner assisted,
(7) guide wire or rope assisted, (7) used a walker, and (8) unassisted. If
the subject employed a method of ambulation different than those described
above, he/she was not tested on the running items.

The first participation guide presented here (Table 2.9) was appropriate
for normal, auditory impaired, and visually impaired subjects. It was
suggested that subjects in these three groups participate in ail test items.
Normal subjects took all test items without modification. The modifica-
tions necessary for audizory impaired subjects were minimal and centered
primarily on alternative methods of communicating the requirements of each
test item. These adaptations are discussed in terms of general and specific
modifications. Visually impaired subjects required additional modifications.
Generally, thesé modifications nonsisted of conveying directions verbally in
combination with tactusl and/or kinesthetic cues and allowing subjects a
"walk through" practice trial to "get the feel™ of the test item. Each test
item, with appropriate modification, is discussed separately for the visually
impaired group.




TADLE 2 PARTICIPATION GUIDE FOR NORMAL, AUDITORY, AND VISUALLY IMPALRED

SUBJECTS.

9.
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Participation Guide
Test Normal Auditory Visual

1. Body Composition iHeasures

Height znd Weight
Triceps Skinfold
Subscapular Skinfold
Abdominal Skinfold

2, Muscular Strength/Endurance

Sit-Ups

Leg Raise

Trunk Raise

Right Grip

Left Grip

Flexed Arm Hang
Pull-tips

Standing Broad Jump
Softball Throw

e o
P BT D DC DC D
PC Dl Dl D D

Speed
50-Yard/Meter Dash

Agility
Rise-to-Stand
Mat Creep
Shuttle Rum

Flexibility
Sit and Reach

Cardiorespiratory Endurance

9-Minute/1-Mile Run
or
I12-Minute/1% Mile Run

Static Balance
Modified Stork Test

—_—_—




Test Modifications for the Auditory Impaired

General Modifications

1. Each test item was carefully demonstrated.

2. If possible, instructions to auditory impaired subjects were given
by a person skilled in non-verbal communication.

3. 1If necessary, instructions were given in writing prior to the
testing of subjecte,

4. All starting and stopping signals were given by hand signals. An
elevated arm with the palm of the hand open and facing the subject signified
§TOP. This signal was similar to that used by a police officer. The GO signal
was given by dropping z raised hand from above the head to one's thigh.

Specific Modification

Modified Stork Test

To begin this test, subjects were instructed to close their
eyes and begin their balance test when they were touchcd by the experimenter.

Test Modifications for the Visually Impaired

Body Composition

Height, Weight, Skinfolds

No modifications were considered necessary.

Muscular Strength/Endurance

Timed Flexed Knee Sit-Ups

No modifications were considered necessary.

Timed Leg Raise

No modifications were considered necessary.

Timed Trunk Raise

No modifications were considered necessary.

Right and Left Grip Strengta

No modifications were considered necessary.

Flexed Arm Hang

No modifications were considered necessary.

4




Pull-UEs

No modifications were considered necessary,

Standing Broad Jump

When blind subjects jumped in the practice trial (two trials
allowed), touch was used to emphasize the body rock and arm swing. Also,
testers touched the back of the subject's heel when explaining distance marking
and straddle landings. If the subject requested arm support during the jump,
this assistance was provided.

Softball Throw

A tactual aid was placed on the ground so that visually impaired
subjects knew the location of the throwing line. The tactual aid could have
been a narrow board, a different surface (dirt-grass), or some other device.

Speed
50-Yard/Meter Dash

Blind subjects ran this test under one of two conditions:
(1) with a sighted or functionally able partiezlly sighted partner who guided
(but did not pull or assist) the blind runner, or (2) alone, but with the
tactual aid of a guiue rope or wire extended along the course., Partially
sighted subjects were given the option of utilizing a purtner or running alone.
All visually impaired subjects were offered an opportunity to jog or walk
the 50 meter distance so that they coi:ld familsarize themselves with the
course. It was emphasized to visually impaired subjects that there was a
considerable amount of clear space after the finish line. If a partner was
used, this person must have besn gble to run at least as fast as the subject.

Agility
Rise-to-Stand

After the rise-to-stand procedures and instructions were
explained to the subject, individuals slowly performed a practice trial, This
was intended to give the subject a clear idea of the activity. No other
modification was considered necessary for blind subjects.

Mat CregE

The only adaptation necessary for blind subjects was providing
tl.e subject with a verbal cue when he/she was at a point just past the pylon
that they should turn around to creep back to the starting line. 7his
cue was provided by saying TURN AROUND when the subject was just past the
pylon. Each subject also was provided with a slow practice trial so that
he/she could become faimilar with the course.
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Shuttle Run

Blind subjects could run the course under two conditions:
(1) with a sighted or functionally able partially sighted partner who was
able to run faster than the blind partner, or (2) alone, but with the benefit
of a guide rope or wire extended along the course. It was emphasized to
blind subjects that there was a considerable amount of clear space after the
finish line and that they would be running a short distance. When blind
subjects arrived at one end of the run, as indicated by a signal from the
tester, they bent down and touched the floor, then returned to the starting
line and repeated the process. This procedure was repeated until the shuttle
run gistance was completed (three surface touches and a running finish).
Brightly colored wooden blocks were provided to test partially sighted subjects.
Blind and partially sighted subjects were allowed to jog or walk the course
in order to become familiar with the test item.

A

Flexibility

Sit and Reach

The subject's feet were placed in position against the sand-
paper side of the box. Two practice trials in which the instructor guided
the blind subject through the motion were permitted. No other modifications
were considered necessary.

Cardiorespiratory Function

One Mile/Nine-Minute Run, One-and-One-Half Mile/Twelve-Minute Run

Blind subjects ran this test with a normally or functionally
able partially sighted partner who guided the blind rumner. The blind runner
grasped the elbow of the partner or ran hand-in-hand with the partner.
Partially sighted subjects were given the option of utilizing a partnur or
running alone- Visually impaired subjects were offered an opportunity to
walk around one or more of the track turns so that they could familiarize
themselves with the course.

Sctatic Balance

Modified Stork Test

Blind subjects werc allowed a practice trial to provide a
clear idea of the activity. No other mod*fication was considered necessary
for blind subjects.




Participation Guide and Test Modifications
for Subjects with Amputations

The participation guide for subjects with amputations is presented in
Table 2,10, Parvicipation for these subjects was largely dependent upon limb
involvement. The modifications were not extensive and reflected a "common
sense approach™ to involving subjects with amputations by slightly altering
test procedures. Each test item, with appropriate modification, is sub-
sequently presented for subjects with amputations.

Body Composition Measures

Height and Weigﬁg

The height of a subject wearing a prosthetic device was taken
with the device on. (The height of a double leg ampriee not wearing prostheses
was taken from the end of the longest remaining limb to the top of the head,
and testers were asked to indicate the site of ‘the amputation on the score
sheets.) )

-,

The weight of all subjects was taken with braces and prosthetic
devices removed.

Triceps, Subscapular, and Abdominal Skinfolds

Cne-Arm Involvement

The triceps measure was taken on the non-impaired arm.

Two-Arm Involvement

Subjects were not to be tested on the triceps measure
the involvement was above the elbow.

One-Leg Involvement

No modifications were considered necessary.

Two-Leg Involvement

SuLiects may have been suppo.,ted for measurement of sub-
scapular and abdominal it t measures. These measures were taken from = standing
position where possible.

One-Arm One-Leg Same-Side Involvement

The triceps measure was taken on the non-impaired arm.

One-Arm One-Leg Opposite-Side iavolvement

The triceps measure was taken on the non-impaired arm.

ERI
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. Participation by Subclassification
Ore Arm Two Ammn One Leg Twc Leg One Arm One Arm
Test Only Only Only ° Only One leg One Leg
Same Opposite
Side Side

TABLE 2.10. PARTICIPATION GUIDE FOR SUBJECTS WITH AMPUTATIONS.*

1. Body Composition Measures

Height and Weight
Triceps Skinfold
Subscapular Skinfold
Abdominal Skinfold

2. Muscular Strength/Endurance

Sit-Ups

Leg Raise

Trunk Raise

Right Grip

Left Grip

Flexed Arm Hang
Pull-Ups

Standing Broad Jump
Softball Throw

o A i S

X
seated

Speed

50-Yard/Meter Dash Kxxwn XHe¥
Agility

Rise-to-Stand

Mat Creep

Shuttle Run
Flexibility

S8it and Reach

Cardiorespiratory Function

9-Minute/1-Mile Run
or
12-Minute/1%-Mile Run

Static Balance
Modified Stork Test X

*Testers were instructed to administer appropriate tests to tri- and r, .d-
amputees.

**Participatior was dependent upon the site of amputation.

***Method of ambulation varied according to ability (see run code classifications}.
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Muscular Strength/ﬁndurance

Timed Flexed, Knee Sit-Ups

One-Arm Involvement '

Subjects were required to cross the non-impaired arm on
their chest and any possible portion of the impaired arm.

Two-Arnt Involvenment

Subjects crossed their arms on their chest to the extent
possible.

One—ng Involvement

The non-impaired leg of the subject was held down by a
partner; the impaired leg was given as much support as possible.

Two—ng Involvement

Subjects were not tested on this irem,

One-Arm One-Leg Involvement

The non-impaired leg of the subject was held down by a
partner and the impaired leg was given as much support as possible. Subjects
crcssed the non-impaired arm on the chest and any possible portion of the
impaired 1imb.

Timed Leg Raise

One-Arm Involvement

Subjects were required to keep one hand in firm contact
with the back of their head and neck at all times.

Two-Arm Involvement

Subjects placed their arms at a backward angle, similar
to the position assumed by the upper arms when the hands clasp the head.

One-Leg Involvement

-

-~
~

Subjects raised only one leg.

Two-Leg Involvenment

Subjects did not participate in this exercise,

One-Arm One-Leg Involvement

Subjects raised one leg and placed one hand behind their
head/neck area during the leg raise.

79




Timed Trunk Raise

One-Arm Involvement

Subjects were required to keep one hand in contact with the
back of the head anxd neck =c¢ all times,

Two-Arm Involvement

Subjects placed upper limbs at a backward angle, similar
to the position assumed by the upper arms when the hands clasp the head,

vOne-ng Involvement

The non-jmpaired leg was held down and the impaired leg
was stabilized to the fullest possible extent.

Two-Leg Invelvement

Subjects were supported on the upper thigh and/or buttocks.

One-Arm One-Leg Involvement

The non-impaired leg was secured at the calf and the
impaired leg was held down at the upper thigh and/or buttocks, to the fullest
possible extent., Subjects placed one hand behind their head/neck area during
the trunk raise,

Right and Left G.ip Strength

One-Arm Involvement

Subjects performed the test with the non-impaired arm only,

Two-Arm Involvement

Subjects did not participate in this activity.

One-Leg Involvement

No modifications were considered necessary.

Two-Leg Involvement

No modifications were considered necessary.

One-Arm One-Leg Involvement

Subjects performed the test with the non-impaired arm only.




Flexed Arm Hang_

One-Arm Involvement

Subjects did not participate in this activity.

-

Two-Arm Involvement

Subjects did not participate in this activity.

One-ch Involvement

No modifications were consia. "ed necessary.

Two-Leg Involy 2ment

No modifications were considered necessary.

One-Arm One-Leg Involvement

Squects did not participate in this activity.

Pull-Ugs

One-Arm Involvement

Subjects did not participate in this a~tivity,

Two-Arm Involvement

Subjects did not participate in this activity.

One-Leg_Involvement

No modifications were considered necessary.

Two-Leg Involvement

No modifications were considered necessary.

Cne-Arm One-Leg Involvement

Subjects did not participate in this activity,

Standing Broad Jump

Cne-Arm Involvement

No modifications were considered necescary.

Two-Arm Involvement

No modifications were considered necessary.
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One-Leg Involvement

Subjects were allowed to participate in this activity.
If the subject requested arm support during the jump, this assistarice was
provided.

Two-leg Involvement

Subjects did not participate in this activity.

One-Arm One-leg Involvement

Subjects were allowed to participate in this activity.
If the subject requested arm support during the jump, this assistance wae
provided.

Softball Throw

One-Arm Involvepment

No modifications were considered nacessary.

Tvo- nrm Involvement

Subjects did not participate in this activity.

One-leg Involvement

No modifications wers considered necessary.

Two-ng;Involvement

Subjects performed this activity from a2 seated position in
a straight back chair or wheelchair Subjects were given adequate warm up and
two practice trials. Wheelchair participants were instructed to lock their
brakes prior to throwing.
r

One~-Arm Ope-Leg Involvement {

No modifications were considered necessar)y.

Speec )
50 .rd/Meter Dash

One-Arm Involvement

No modifications were considered necessary.

Two-Azria _Involvement

No modifications were considered necessary.
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One_or Two-Leg Involvement

The event was completed under one of the following
conditions: moved wheelchair forward with arms, moved wheelchair forward with
feet, moved wheelchair backward with feet, used crutches, used a cane, used a
walker, or used no assistive device.

One-Arm One-Leg Involvement

WA Padand rn RES B Ao R e Ee i 4 Y e el swa Ampe

The event was completed under one of the following
conditions: moved wheelchair forward with arms, moved wheelchair forward with
feet, moved wheelchair backward with feet, used crutches, used a cane, used 2
walker, or used no assistive device,

P T T T R

Agility

Rise-to-Stand

One-Axm Involvement

LT
[Pt ORT)

No modifications were considered necessary.

Involvement

mndifications were considered necessary.

“ar
#
i
7
3
4
i3
-

Involvement

No modifications werz considered necessary.

Two-Leg Involvement

Subjects did not participate in this activity.

One-Arm One-Leg Involvement

No modifications were considered necessary.

- »

Mat Ezgeg,} .- o : {
One-A; volvement
No modificaticns were considered necessary.
Two-Arm Involvement
Subjects did not participate in this activity.

One-ng Involvement

No modifications were considerad necessary.

LR
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Two-Leg Involvement

Subjects did not participate in this activity.

(ne-Amm One-Leg Involvement

No modifications were considered necessary.
Shuttle Run

One-Arm Involvement

No modifications were considered necessary.

Two-A™m Involvement

Subjects were instructed to bend down so that one knee
touched the running surface. When the subject returned to the starting line,
he/she bent down and again touched the surface with a knee. This was repeated
tntil the shuttle run distance was complete (three knee touches and a running
finish).

One-Leg, Two-Leg Involvement or One-A.m One-Leg Involvement

This event was completed under one of the following

conditions: moved wheelchair forward with arms, moved wheelchair forward

with feet, moved wheelchair backward with feet, used a cane, used crutches,

used a walker, or used no assistive device, If a wheelchair was utilized,

the subject wheeled to the wooden blocks which were set up on an inverted

wastebasket (size ranging from 15 inches to 25 inches in height)}, The subject

picked tp one block and placed it on his/her lap and wheeled back to the starting

line, The block then was dropped down to the floor behind the starting. line.

The subject returned to the second block, picked it up off the basket, placed
Pit in the lap, and wheeled as quicKly as possible past the start/finish line to

complete-th€ Shuttle run. The modified shuttle run is illustrated in Figure 2.16,

Flexibility

Sit and Reach

Une-Arm Involvement

No modifications were considered necessary,

Two-Arm Tavolvement

Subjects did not participate in this activity.

One-Leg Involvement

No modifications were considered necessary,




Figure 2.16 Modified shuttle run




Two-Leg Involvement

Subjects did not participate in this activity,

One-Arm One-Leg Involvement

No modificat ons were considered necessary.

Cardiorespiratory Function

One Mile/Nine-Minute Run, One-and-One-Half Mile/Twelve-Minute Run

One-Arm Involvement

No modifications were considered necessary,

Two-Arm Involvement

No modifications were considered necessary.

One~Leg or Two-Leg Involvement

The event was completed under one of t.e following
conditions: moved wheelchair forward with arms, moved wheelchair forward with
feet, moved wheelchair backward with feet, used crutches, used a cane, used
a walker, used no assistive device.

One-Arm Cze-Leg Involvement

This event was completed under one of the following
conditions: moved wheelchair forward with arms, moved wheelchair forward with
feet, moved wheelchair backward with feet, used crutches, used a cane, used a
walker, used no 2ssistive device,

Static Balance

Modified Stork Test
‘\ 3
h One-Arm Involvement @E%ﬁﬁ
4

X et

Subjects were required to cross one ar an their chest
and cross any moition of the impaired arm, One-arm amputeds were not allowed
to extend the ampaired limb for balancing purposes.

Two-Arm Involvement

Subjects were required to cross their chest with any
portion of impaired limbs thev possessed, Two-arm amputees were not allnwed
to extend their upper limbs as balancing aids.

One-leg Involvement

No modifications were considered necessary,

ERI
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Two-Leg Involvement

Subjects did not participate in this activity.

One-Arm One-Leg_Involvement

Subjects were required to cross one arm on their chest
and cross any portion of the impaired arm. One-arm amputees were not allowed
to extend the impaired limb for balancing purposes.

.Eli:
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Participation Guide and Test Mogifications for
Subjects with Congenital Anomalies

Test modifications for subjects with congenital anomalies are presented
in this section. In addition, the participation guide is presented in
Table 2.11.

Body Composition Measures

Height and Weight

The height of a subject weari.g a prosthetic device wis taken
with the device on. (The height of a subject with deuble leg anonalies nct
wearing prosineses was taken from the ond of the longest remaining limb to the
top of the head, and testers were asked to indicate the site of the anomaly
on the score sheet.)}

The weight of all subjects was taken with braces and prosthetic
devices removed.

Triceps, Subscapular, and Abdominal Skininlds

One-Arm Involvement

The triceps measure was taken on the nci-impaired arm.

Two-Arm Involvement

It was not possible to take the triceps measure if the
level of involvement was above the elbow on each arm.

One-Leg Involvement

No modifications were considered necessary.

Two-Leg Involvement

Subjects were supported for measurement of subscapular and
abdominal fat measures. These measures were taken froﬁ?ar-standing position.
W

One-Arm One-Leg Same-Side Involvemsnt

The triceps measure was taken op the non-impaired arm.

One- Arm One-Leg Opposite-Side Involvement

The triceps measure¢ was taken on the non-impaired arm.

Q
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TABEE 2.11. PARTICIPATION GUIDE FOR SUBJECTS WITH CONGENITAL ANOMALIES.*
Participation Dy subclass’

~

fer ten
One Arm Tv.0 Arm One Leg Two Le One Arm
Tast Only Only Only Onl° One Leg One Leg
Same Opposite
Side  Side
o

1, Body Composition Measures

Height and Weight
Triceps Skinfold
Subscapular Skinfold
Abdominal Skinfold

2. Muscular Strength/Endurance

Sit-Ups

Leg Raise

Trunk Raise

Right Grip

Left Grip

Flexed Arm Hang
Pull-Ups

Standing Broad Jump
Softball Throw

el A A A i S S

X
seated

Speed e ?
50-Yard/Meter Dash b Gt Xk

Agility

Rise-to~Stand
Hat Creep
Shuttle Run

Flexibility

Sit and Reach
it

il or
;ﬁaz-Minute/1a~Mile Run

Stétic Balance
Modified Stork Test X X X X X

we - Only sudjects who used a wheelchair in daily activities were tested on
this item.
*Testers were instructed to administer appropriate t2sts to troiplegic and
quadriplegic participants.
**Participation was dependent upon the site of anomaly.
***Mathod of ambulation varied according to abiiity (see run code classifications),
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Muscular Strength/Endurance

Timed Flexed Knee Sit-Ups

(ne-Am Involvement
Subjects were required to ¢ross the non-impaired arm on

their chest and any possible portion of the impaired arm.

Two-Arm Ilnvolvement
Subjects were instructed to cross their arms on their

chest to the extent possible.

One-Leg Involvement
The non-impaired leg of the subject was held down by a

partner and the impaired leg was supported to the fullest possible extent.

Two-Leg Involvement
Subjects were not tested on this item.

One-Arm One-Leg lnvolvement
The non-impaired leg o1 the subject was held down by a

partner and the impaired leg was supported to the fullest possible extent.
Subjects crossed the non-impaired arm and any possible portion of the impaired

limb on the chest.
Timed leg Raise

Cne-Arm lnvolvement
Subjects were required to keepd one hand in firm contact

with the back of their head and neck at all times.
Two~Arm Involvement %

I

Subjects placed arms at a backward angle, similar to the

s
%
g?bsition assumed by the upper arms when the hands clasp the head.
7 Cne-Leg Involvement
fﬁ Subjects raised only dne leg.

g
n
'l

Two-Leg Involvement
Subjects did not participate in this exewxcise.

One-Arm One-lLeg Involvcement
Subjects raised one leg and placed one hand behind their

head/neck area during the leg raise.




Timed Trunk Raise

{ne-Arm Involvement

Subjects were required to keep one hand in contact with
the back of the head and neck at all times.

Two-Arm Involvement

Subjects placod upper limbs at a backward angle, similar
to the position assumed by the upper arms when the hands clasp the head.

One-Leg Involvement

The non-impaired leg was held down and the impaired leg
was stabilized to the fullest possible extent.

Two-Leg Invclvement

Subjects were supported on the upper thigh and/or buftocks.

One-Arm One-Leg Involvement

The non-impaired leg was held down at the calf and the
impaired leg was held down at the upper thigh and/or buttocks to the fullest
possible extent. Subjects placed one hand behind their head/neck area during
the trunk raise.

Right and Left Crip Strength

One-Arm Involvement

Subjects performed the test wit’: the non-impaired arm only.

Two-Arm Involvement

Subjects did not participate in this activity.

[

One-Leg Involﬁement

No mo@.‘flcanons were consmergﬁa\g Jssary.

o/
Two-Leg Irlvolvement “
f ;‘
No mpdifications were considered necessary.

1

]

L
t
L}

Cne-Arm One-Leg Involvement

Subject:, performed the testiwith the non~impaired arm




Flexed Arm Hang

pne-Arm Involvement

Subjects did not parcicipate in this activity.

Two=-Arm Involvement

Subjects did not participate in this acti-ity,
me-Leg Involvement
No modifications were consicered necessary.

Two~Lez Involvement

No modifications were considered necessary.

One-Arm One-Leg Involvement

Subjects did not participate in this activity.

Pull-Ups

One-Arm Involvement

Subjects did not particivate in this activity,

Two~-Arm Involvement

Subj ‘7ts did not participate in this activity.

One-Leg Involvement

No modifications were considered necessary.

A
ﬁ’&‘?r N¢ modifications were coms
‘,Pf" .
§%%0ne-nrm One-Leg Involvement !

Two-Leg Involvement . 2 {»Wj .
y -

ered neé?%sa

Sudbjects Fid not particigate in this activity.
f
EL‘andigg_Broad Jump /

3

One-Arm Invol vemen.

No modifications were considered necessary,

Two~-Arm Involvement

No modifications were considered nécessary.




One-Leg Involvement

Subjects were allowed to participate in this activity.
If the subject requested arm support during the jump, this assistance was
provide d,

Two- Leg Inve)  ement

Subjects did not participate in this activity,

One-Arm One-Leg Involvement

Subjects were allowed to participate in this activity.
If the subject requested arm support during the jump, this assistance was
provided.

§oftba11 Throw

One-Arm Involvement

No modifications were considered necessary.

Two-Arin Involvement

Subjects did not participate in this activity,

One-Leg Involvement

No modifizations were considered necessary.

Two-Leg Involvement

Subjects performed this activity from a seated position in
a straight back chair or wheelchair. Subjects were given adequate warm up and
two oraciice trials. Subjects were instructed to lock thear brakes prigr to

throwing. ol g iy IO 1

{é‘,

¥

SQ-Yard/Meter Dash

One-Arm Involvement

No modifications were considered necessary.

Two-Arm Involvement

No uodifications were considered necessary.
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One-Leg lnvolvemert

Some subjects did not participate in this activity.
This test was administered only to subjects who, it was thought, were capable
of completing the event in a reasonable period of time (12 seconds or less).

Two-Leg Involvement

“

Only subjects who used wheelchairs in daily activities
were tested. Thesc subjects were tested according to one of the following
conditions: moved wheelchair forward with axms, woved wheelchais forward with
feet, or moved wheelchair backward with feet.

One-Arm One-Leg Involvement

. Some subjects did not participate in this activity. This
tv .t was administered only to subjects who, it was thought, were capable of
completing the event in a reasonable period of time (15 seconds or less).

Agility

Rise-to-Stand

One-Arm Involvement

N modifications were considered necessary.

Two-Arm Involvement

Subjects did not par~icipate in this activity.

One-Leg Involvement

No modifications were considered necessary.

2 g ol
Jvosleg Involvemen Rl £
e " M *
Subjects did’ not pa#ﬁ%ﬁaﬁkte in this actgvity.

s
e

One-Arm One-Leg Involvement:
N f ’

No modif cations were cénsidered necessary.

Qat Creep f}

One-Arm Involvement

No modifications were considered necessary.

Two-Arm Involvement

Subjects did not participate in this activity.

34

¥

7.
;

r

5
M
X
]




One-leg Involvement

No modifications were considered necessary.

Two-Leg Involvement

Subjects did not participate in this activity.

One-Arm One-lLeg Involvement

No modifications were comsidered necessary.
Shuttle Run

One~-Arm Involvement

No modifications were considered necessary.

Two-Arm Involvement

Subjects were instructed to bend down at the end lines so
that one knee touched the running surface. This was repeated until the shuttle
run distance was completed (three knee touches and a running finish).

One-leg Involvement

Some subjects did not part1c1pate in this activity.
This test was administered only to subjects who, it was thought, were capable
of completing the event in a reasonable period of time (30 seconds or less).

Two-leg Involvement

This test was administered only to subjects who used a
wheelchair for daily activities. This event was completed upder one of the
follow1n fconditions: moved wileelchair forwa«d with arms, moved wheelchair
forwardwith feet, or moved wh63A hair backward with feet. Hheelchair
partzs;ﬁants wheeled to the woddeA blocks which were set up on an inverted
waatébﬂéket (size ranging from 15 inches to 25 inches in height). The subje
pick¢f up one block and placed it on his/her lap and wheeled back to the stafting
11?.:° The block then was dropped to the floor behind the starting line. Th
suo}ect returned to the second block, picked it up off the basket, placed jt
in 'the lap, and wheeled as quickly as possible past the start/finish lire to
complete the shuttle run,

One-Arm One-leg Involvement

Some subjects did not participate in this activity. This
test was administered only to subjects who were believed to be capable of
completing the event in a reasonable period of time (39 seconds or less).




Flexibility

Sit and Reach

One-Arm Involvement

No modifications were considered necessary.

Two-Arm Involvement

Subjects did not participate in this activity.

One-Leg Involvenent

No-modifications were cousidered necessavry.

Two-Leg Involvement

Subjects did not participate in this activity.

One-Arm One-leg Involvement

No modifications were considered necessary.

Cardiovespiratory Function

One Mile/Nine-Minute Run, COne-and-One-Hali Mile/Twelve-Minute

One-Arm Involvement

No modifications were considered necessary.

Two-Arr Involvement

¢
ho modifications were considered necessary. #ﬁ
/, h. 1 “'r
¥ i !;f‘ '

Some svbjects did not participate in this activity. Thigg
g test was admiristered onlr to subjects who were reasonably czpable of partig@-
pating in this event.

One-Leg Involvement

4

'f‘l-

Two-Leg Involvemert

J"

Only subjects who used wheelchairs in daily activities
were tested. These subjects were tested according t~ one of the following
) conditions: .noved wheelchair forward with arms, movea wheelchair forward
. with feet, or moved wheelchair backward with feet.

- ¥

One-Arm Cne-Leg Involvepent

Some subjects di¢ not participate in this activity. This
test was administered only to subjects who were reasonably capable of partizi- G
pation in t'.s event,



Static Balance

Modified Stork Test

-

aneJArm Involvement

Subjects were required to cross the non-impaired arm
and any portion of the impaired arm on the ches. The impaired limb was not
to be used for balancing purposes,

Two-Arm Involvement

Subjects were required to cross their chest with any
portion of impaired limbs they possessed. Subjects were not allowed to
extend theiir upper 1imbs as balancing aids.

One-leg Involvement

No modifications were considered necessary.

Two-Leg_Involvement

Subjects did not participate ip this activity.

One-Arm One-Leg Involvement

¥

Subjects were required to cross the non-impaired arm
and any portion of the impaired arm on their chest. The impaired limb was
not to be used for balancing purposes.




Participation Guide and Test Modifications for
Subjects with Cerebral Palsy

Test modifications for subjects with cerebral palsy are presented in
this section. In addition, the participation guide is presented in
Table 2.12. The participation guide for subjects with cerebral palsy was
developed in conjunction with the 1979 rlassification system of the National
Association of Sports for Cerebral Palsy (NASCP}. The eight NASCP classes
are defined on Table 2.13 immediately foilowing the participation guide. As
evident in the participation guide, the more severely involved subjects with
cerebral palsy were tested on fewer items than were less severely involved
subjects. Class i subjects, for instance, were only tested on the body
composition measures. Many of the modifications employed with subjects with .
cerebral palsy were designed to improve the stability of the participant,
such as in the softball throw, where subjects could lean against the back of a
chair or could perform the activities seated. Each test item, With appro-
priate modification, is discussed separately for subjects with cerebral palsy.

Body Composition

Heigﬁ} and Weight

The height of a subject wearing braces .was taken with the brace
on. The height of a subject with exaggerated flexor tone (e.g., spastic
paraplegic) was recorded as his/her functional standing height (i.e., no
attempt was made to relax and straighten affected parts of the body prior to
measurement}, The height of a wheelchair participant was taken with the
subject lying on a mat.

The weight of all subjects was taken with braces -removed.
Wheelchair participants were weighed without their wheelchairs.

Testers were instructed to omjit height and.weight measures for
wheelchair participants if obtaining these measures posed o safety problem to
either the subject or the tester.

Triceps, Subscapulay, and Abdominal Skinfolds

Classes I-VII

No modifications were considered necessary.
po

Muscular Strength/Endurance

L

Timed Flexed Knee Sit-Ups

Class I

This test was not administered to Class I subjects.

Classes II-VII

No major modifications were considered necessary. Testers
attempted to follow regular standardized procedures.




TABLE 2,12. PARTICIPATION GUIDE FOR SUBJECTS WITH CEREBRAL PALSY.

Participation by Subclassification
Wheelchair Ambulant
Test : Severe  Minimal Severe  Minimal
I i1 III IV vA VB VI VII

1. Body Composition Measures

Height and Weight
Triceps Skinfold
Subscapular Skinfold
Abdominal Skinfold

2. Muscular Strength/Endurance

Sit-Ups

Leg Raise

Trunk Raise

Right Grip

Left Grip

Flexed Arm Hang
Pull-Ups

Standing Broad Jump
Softball Throw

BB B S B B B e B
B B e e e B e B

Speed
50-Yard/Meter Dash

Agilivy

Rise-to~-Stand
Mat Creep
Shuttle Run

Flexibility
Sit and Reach

Cardiorespiratory Function

9-Minute/1 Mile Run
.  or
12-Minute/1% Mile Run

Static Balance

Modifiad Stork Test X X
—————— —— =

we - Only subjects who used a wheelchair for daily activities were
testing ori this item..

*Subjects performed this item while seated.
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TABLE 2.13. NASCP CLASSIFICATION SYSTEM (1979)*

F —
Class [

1ndividuals who:

A) Are quadriplegic

B) Wheelchair bound, cannot ambulate a long distance without
assistance

C) Have poor functional strength and severe contiol problems in
the upper extremities and torso

D) Move their wheelchair with their arms during track events

Class 11
Individuals who:

A) Are quadriplegic )

B) Wheelchair bound, cannot ambulate without assistance

C) Have poor functional strength and severe control problems in
the upper extremities anc torso

D) Propel their wheelchair vsing feet during track events

Class III
Individuals who!

A) Are quadriplegic or triplegic

B) Ambulate with assistive devices without personal assistance
and/or neec¢ to use a wheelchair at all times or for regular
daily activities )

C) Have fair functional strength and moderate control Problems in

- the uppe~ extremities and torso

D) Propel wheelchair with arms during track events

Class IV
Individuals who:

A" Are paraplegic or triplegic (two legs and one arm or possible
quadriplegic)

B} Ambulate with assistive devices without assistance and/or need
to use a wheelchair for convenience in daily activities

C) Have good functional strength and minimal control problems in
the upper extremities and torso (upper extremities may have
exaggerated reflexes)

D) Move wheelchair with arms during track events

|

*Adopted from: National Association of Sports for Cerebral Palsy. Constitu-
tion, Rules Classification, and National Records Sports Manual. National
Assoclation of Sports for Cerebral Palsy, 1979.
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TABLE 2.13 (cont.)

Class VA

Individuals who:

A)
B)
C)
D)

E)

Are quadriplegic athetoid (or similar involvement)

Ambulate without assistive devices during regular daily activities
Will compete in track events on their feet without assi<tive
devices

Have moderate to severe control problems in all extrem1t1es and
torso

May use a chair for stabilization in non-track events

Class VB

Individuals who: -

A)
B)
Q)

D)

E)

Are spastic paraplegic (ov similar involvement)

Utilize cane or crutches in regular daily ambulation

Will compete in all events on their feet utilizing assistive
devices (i.e., canes/crutches)

Have good functional strength and minimal control problems in
the. upper extremities and torso (upper extrédmities may have
exaggerated reflexes) :
May use a chair for stabilization in non-track events

Class VI

Individuals who!

A)

Are quadriparetic athetoid with moderate to minimal control

'’ problems

B)
Q)

D)

E)

Class . VII «

Anbulate without assistive devices during daily activities
Will compete in track events on their feet without the use of
assistive devices

Have moderate to minimal control problems in three or all
extremities and torso

May not use a chair for stabilization in non-track events

o

Individuals who:

A)
B)

C)
D)

Are hemi or monoplegic (one arm, possible very minimal quadriplegic)
Ambulate without assistive devices during daily activities and

are capable of running and jumping freely

Will compete in all events on their feet without assistive devices
May not use’ a chair for stabilization in non-track events
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Timed Leg Raise

Class I

This test was not administered to Class I subjects.

A Clusses II-VII
c No major modifications were considered necessary. Testers
1/ ; attempted to follow regular standardized procedures.

F

Sl
Timed Trunk Raise

Classes I-VB !
B This test was not a-dministered to Classes I-VB.

' Classes VI and VII »

No major modifications were <onsidered necessary. Testers
attempted to follow regular standardized procedures.

Right and Left Grip Strength

Llass 1
This test was not administered to Class I subjects.

Classes II-VII ' C . \

No major mod1f1cat1ons were considered necessary, however,
only limbs with functional strength were tested. ‘

4

Flexed Arm Hang . .

Classes I-I11 .

This test was not administered to Classes I-III.

Classes IV-VII O

This test was administered without modificati'n to the
fullest possible extent. Where arm involvement prohibited grasping the bar,
the bearing of weight or reasonable execution, this item was omitted.

Pull-Ups
Classes I-III

s -

This test was not administered to Clacses I-III.
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Classes IV~VII

This test was administered without modification to the v
fullest possible extent. Where arm involvement prohibited grasping the bar,
the bearing of weight, or reasonable execution, this item was omitted.

Standing Broad Jump
Class;s I-1V
This test was not administered to Classes I-IV,.
Class VA

This test was administered without major modification. If
the subject requested arm support during the jump, this assistance was provided.

Class VB
This test was not administered to Class VB subjects.

Classes VI and VII

No modifications were considered necessary.

Softball Throw

Class 1
This test was not administered to Class I subjects,

Classes I1-IV

Subjects were required to perform the task seated in a
wheelchair.

Classes VA and VB

Subjects were allowed to use a chair for stabilization
during the softball throw.

Classes VI and VII

No major modifications were considered necessary.
-

»

Soeed

50-Yard/Meter Dash

Class I

This test was not administered to Class I subjects,




Classes II-IV

Subjects in these classes completed the task in a wheelchair.
The test was only administered to subjects who used wheelchairs in dally
activities. Subjects propelled their wheelchair either forward or backward
using the feet or forward using their arms.

Class VA

Subjects were required to ambulate in this event without
assistive devices,

Class VB

Subjects used a cane, crutch, or walker for this test.

Classes VI and VII

No major modifications were considered necessary.
. Agility

Rise-to-Stand

Classes [-IV

-]

This test was not administered to Classes I-IV.

Class VA

No major modifications were considered necessary, although

it was permissible for subjects to use a chair to balance after attaining the
stand.

Class VB

The test was not administered to Class VB subjects.

Classes VI and VII

No smodifications were considered necessary.

Mat Creep
Class 1

This test was not administered to Class I subjects.

-~

Classes II-VII

-

No modifications were considered necessary. Any movement
to complete the task was permitted. Thus, participants were permitted to
crawl.
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Shuttle Run
Class I
This test was not administered to Class I subjects,

Classes II-IV

Subjects completed this task in a wheelchair. They propelled
their wheelchair either forward or backward using their feet or forward with
their arms. Subjects wheeled to the wodden blocks which were set up on an
inverted wastebasket (size ranging from 15 inches to 25 inches in height}. The
subject picked up one block, placed it on his/her lap, and wheeled back to
the starting line. The block then was dropped to the floor behind the
starting line. The subject returned to the second block, picked it up off the
basket, placed it in the lap, and wheeled as qQuickly as p0551b1e past the
start/f1n1sh line to complete the shuttle run.

~r

Classes VA and VB

Instead of picking up blocks from the floor, subjects
picked up blocks from an inverted wastebasket (size ranging from 15 inches to
25 inches in height}. The subject picked up one block and ran back to the
starting line, dropped the block behind the starting line, returned to the
second block, picked it up off the basket, and ran as quickly as possible past
the start/finish line to complete the shutile run.

Classes VI and VII

No modifications were considercd necessary,

. Flexibility

S5it and Reach

Classes I-III

This test was not administered to Classes I-III.

Classes, IV and VA

Mo modifications were considered necessary.

Class VB

. . . .
This test was not administered to Class VB subjects.
¥

" Classes VI and VII

No modifications were considered necessary.




Cardiorespiratory Function

One Mile/Nine-Minute Run, Opne~-and~One-Half Mile/Twelve-Minute Run

Classes I-III

This test was not administered to Classes I-III.
Class IV

Subjects in this classification were required to use a
wheelchair for this event and to propel it forward with their arms.

Class VA

Subjects were required to ambulate in this event without

assistive devices,’ 73
)

Class VB

-

Subjects used a cane, crutches, or a walker for this test.

Classes VI and VII

-

. . Subjects wore required to ambulate in this event without
assistive devices.

Static Balance

Modified Stork Test

Classes I-VB

This test was net administered to Cl. ses I-VB,

Classes VI and VII

No modifications were considered necessary.




Participation Guide and Test Modifications for
Subjects with Spinal Neuromuscular Conditions

Test modifications for subjects with spinal neuromuscular conditions
are presented in ‘this section. 1n addition, the participation guide is
presented in Table 2.14. The participation gu1de used tor subjects with
spinal neuromuscular conditions was developed in conjunction with the
classification system of the National Wheelchair Athletic Association (NWAA).
The NWAA system can be found inTable 2,15 immediately following the participa-
tion guide; however, for the purposes of test selection, testers nceded only
to determine whether the subject was quadriplegic or paraplegic. Paraplegic
subjects participated in a greater number of test items. The test items for
subjects with spinal neuromuscular conditions -generally wers modified to allow
for wheelchair participation. Each test item with appropriate modification
is discussed separately for subjects with spinal neuromuscular conditions,

Body Composition

Height and Weight

The height of a2 subject wearing braces was taken with.the braces
on. The height of a wheelchair participant was taken with the subject lying
on a mat, if possible.

The weight of all subjects was taken with oraces rmeVed.
theeichair participants were weighed without their wheelchairs.,
<
Testeis were instructed to omit height and weight measures for
wheelchair participants if obtaining these measures posed a safety problem
to either the subject or the tester.

Triceps, Subscapular, and Abdominal Skinfolds

Quadriplegic and Paraplegic Involvement

Some subjects needed to be supported while skinfold
measurements were being taken. Abdominal and subscapular measures were taken
from a seated position.

Muscular Strength/EnduranCe

Sit~-Ups, leg Raise, Trunk Raise

Quadripleglc and Paraplegic lnvolvement

Subjects were not tegted on these items

Right and Left Grip Strength

Quadriplegic Involvement 5

Sub)ects were not tested on these items.
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TABLE 2,14, PARTICIPATION CUIDE FOR SUBJECTS WITH SPINAL NEUROMUSCULAR

CONDITIONS. . o

rParticipation Oy Subclassrfication

(Complete or Conparable

Quadriplegic uParaplggic or

isability

Incomplete)* (Cemplete or
IA iB iC I i1t

Incoriplete)™*
IV vV

1. Body Composition Measures

Height and Weight
Triceps Skinfold
Subscapular Skinfold
Abdominal Skinfold

2. Muscular Strength/Endurancé’

Sit-Ups

Leg Raise

Trunk Raise

Right Grip

Left Grip

Flexed Arm Hang
Pull-Ups

$tanding Broad Jump
Softball Throw

Speed
50-Yard/Meter Dash

Agility

Rise-to-Stand

Mat Creep

Shuttle Run
Fiexibility ~

Sit and Reach
Cardiorespiratory Function

g-Minute/1 Mile an
or o
12-Minute/1% Mile Run
Static Balance

Modified Stork Test

p—

|

we - Only subjects who used wheelchairs in daily activities were tested .on

this item.
*It was not necessarv to classify subjects into seven catcgories.
needed only to distinguish the ouadriplegic and paraplegic.
**Subjects were tested in a seated position .a these itsams.

Testers




’ TABLE 2.1S. NWAA CLASSIFICATION SYSTEM.*

Class IA

All cervical lesions with complete or incomplete quadriplegia who
have involvement of upper extremities, weakness of triceps (up to and including
grade 3 on the testing scale} and with severe weakness of the trunk and lower
extremities interfering significantly with trunk balance and the ability to

walk,
Class IB

All cervical lesions wich complete or incomplete quadriplegia who
have involvement of upper extremities but less than IA with preservation of
normal or good triceps (4 or 5 testing scale) and with a generalized weakness
of the trunk and lower extremities interfering significantly with trunk
balance and the ability to walk.

Class IC

All cervical lesions with complete or incomplete quadriplegia who
have involvement of upper extremities but less than IB with preservation of
nermal or good triceps (4 or S on testing scale) and normal or good finger
flexion and extension (grasp and release) but without intrinsic hand function
and with a generalized weakness of the trunk and lower extremities interfering
significantly with trunk balance and the ability to walk.

Class IT
Complete or incomplete paraplegia below Tl down to and including TS
or comparable disability with total abdominal paralysis or poor abdominal
muscle strength (0-2 on testing scale} and no useful trunk sitting balance.

Class IIl '

Complete or incomplete paraplegia or comparable disability below
TS down to and including T10 with upper abdominal and spinal extensor muscula-
ture sufficient to provide some element of trunk sitting balance but not normal.

Class IV
Complete or incomplete paraplegia or comparable disability below
T10 down to and including L2 without quadriceps or very weak quadriceps with
a value up o and including 2 on the testing scale, and gluteal paralysis.

Class V

* Complete or incomplete paraplegia or comparable disability below
L2 with quadriceps in grades 3-S5,

*Adopted from: National Wheelchair Athletic /ssociation: Constitution and
Rules, Training Techniques and Records. National Wheelchair Athletic Association,
40-24 62nd Street, Woodside, N.Y., 11377.
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Paraplegic lnvolvement

Subjects were allowed to be tested in their wheelchairs,

Flexed Arm Hang and Pull-Ups

Quadriplegic lnvolvement

Subjects were not tested on these items.

Paraplegic lnvolvement

Where possible, bars were lowered so that wheelchair
participants could pull themselves out of their wheelchairs for these items,
otherwise subjects were lifted to the bar. Careful spotting was employed
at all times.

Standing Broad Jump

Quadriplegic 1lnvolvement

Subjects were not tested on this item

Paraplegic Involvement

Subjects did nor participate on this item.

Softball Throw

Quadriplegic and Paraplegic Involvement

Subjects in wheelchairs were tested on the softball throw
from a seated position. Subjects in wheelchairs were instructed to lock
their brakes prior to throwing.

SEeed
50-Yard/Meter Dash

Quadriplegic Involvement

Subjects were not tested on this item.

Paraplegic lnvolvement

Subjects completed the 50-yard/meter dash in a wheelchair
under one of the following conditions: moved wheelchair forward with amms,
. moved wheelchair forward with feet, or moved wheelchair backward with feet.
Only subjects who used a wheelchair for daily activities were tested.
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Agility

Rise-to-Stand and Mat Creep

Quadriplegic and Paraplegic Involvement

Subjects were not tested on these items.

Shuttle Run

[3

Quadriplegic and Paraplegic Involvement

[

Subjects who used a wheelchair for daily activities parti-
cipated in the shuttle run using-this method of ambulation. The subject wheeled
to the two wooden blocks which were set up on an inverted wastebasket (size
ranging from 15 inches to 25 inches in height). The subject picked up one
block, placed it on his/her lap, and wheeled back to the starting line. The
block then was dropped to the floor behind the starting line. The subject
returned to the second block, picked it up off the basket, placed it in their
lap, and wheeled as quickly as possible past the start/f1n1sh line to complete
the shuttle run.

Flexibility

Sit and Reach

Quadriplegic and Paraplegic Involvement

Subjects were not tested on this item.

Cardiorespiratory Function

One Mile/Nine-Minute Run, One-and-One-Half Mile/Twelve-Minute Run

Quadriplegic and Paraplegic Involvement

Subjects who participated in this test utilized a wheel-
chair, Only subjects who used a wheelchair for their daily activitcies were
tested. The test wzs conducted under one of the following conditions: moved
wheelchair forward with arms, moved wheelchair forward w1th feet, or moved
wheelchair backward with feet.

Static Balance

Modified .Stork Test

Quadriplegic and Paraplegic Involvement

Subjects were not tested on this item.
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Data Recording and Review

Project UNIQUE testers were provided with two forms for the purpose of
data recording--data sheets and scan sheets., Data sheets were used in the
field during the actual conduct of testing. Data sheets provided clearly
labeled areas for demographic and performance information. The units of
measure (feet, seconds, etc.) for each test item were also specified. Testers
were instructed to Lompute all averages and conversions (i.e., feet to inches)
on the data sheets.

Once the data sheets were completed, testers transferred the demographic
and performance data to computer scan Sheets. As with the data sheets, the
scan sheets clearly labeled required information and presented units of
measurement to facilitate data transfer. Testers were instructed to submit
both the data sheets and scan sheets to project personmel in Brockport.

When the data arrived at the SUNY, College at Brockport, they were care-
fully reviewed by project staff. All averages and data conversions were checked
individually. Also, data from each test site were entered into the computer,
analyzed as grouped data, and the printout reviewed for additional errors,

In instances where questions arose concerning the validity of the data, testers
were contacted and the problems discussed. In cases where it was found that
test procedures had been violated in some way, the data in question were

not included in data analysis. Considerable effort was made to insure that
only accurate data were used in the study.

Training Program for Testers

All Project UNIQUE testers were required to participate in the competency-
based PrOJect UNIQUE Training Program designed to develop the skills and
kndwledge necessary to effectively implement the testing protocols of the
study. The tralnlng program, which required approximately four hours, presented
the overview and scope of the study; the organizational structure for data
collection; definitions and classifications of subjects; a description of
test items and how they were administered; test modifications; sampling
procedures; an explanation of unique testing equipment and supplies; and
methods of data recording. Field testers were provided with a 158-page manual
detailing this information which testers could take with them and use as a
reference as they performed their duties as field testers. Each training
session was conducted by a trainer who had prev1ously attended a training
session, demonstrated the required competencies, and was considered qualified
to train others in the procedures of the study. Trainers were provided and
followed an outline of the training program to standardize training procedures.

The purpose of the training session was to provide testers with the
following competencies:

Understand the purposes'and general procedures of Project UNIQUE.

Understand the purpose of each test item.

Understand the specific testing procedures for normal and impaired
populations.
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Understand the specific test modifications for the various impaired
populations.

Demonstrate the ability to set up and utilize unfam1113r pieces of
equipment to be used for data collection.

Demonstrate the ability to record data accurately on the data recording
sheet.

Demonstrate- the ability to accurately transfer and code data from the
data record1ng sheet to the scan sheet.

8. Understand the sampling procedures to be employed in subject selection.

To determine whether competencies had been attained, tweptypes of
evaluations were required of trainees. First, trainees were required to
demonstrate test related skills at the conclusion of the training session.
This demonstrative evaluation required accurate completion of Project UNIQUE
score sheets, accurate transfer of data to Proiect UNIQUE scan sheets, and
appropriate administration of the skinfold test, the sit and reach test, and
the grip strength test. The ability to administer the skinfold test, the sit
and reach test, and the grip strength. test was evaluated because it was felt
these tests were relatively unfamiliar to many professionals. Trainees were-
graded on a 50-point scale during their demonstrative evaluation. Points
were awarded as follows: '

Demonstrative Evaluation

Competency

Data Recording Capability (score sheets)
Data Transfer Capability (scan sheets}
Skinfold Assessment

Sit and Reach Assessment

Grip Strength Assessment

In evaluating data recording and data transfer capabilities, score sheets
and scan sheets were divided into eight sections. Trainees received two
points for each section where data were accurately recorded or transferred.
The data were provided by the trainer. For the test administration competencies,
specific criteria were listed. These competencies are given below:

Skinfold Competencies
Proper identification of the abdeminal area.

Proper 'identification of the triceps area.

Proper identification of the subscapular area.
Separation of skinfold from muscle tissue.

Proper placement of guide dots for measurement.
Reliability in measures (less than 5 percent error}.
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Sit and Reach Competencies

Subject placed in a seated position, 12gs extended on mat.

Subject's shoes removed, hnees held down, feet flush against apparatus.
Subject advised not to bob before reaching.

Tester begins activity properly with hand/verbal signal,

Reach held for one second while score is recorded.

Score recorded accurately to nearest centimeter,

Grip Strength Competencies

1. Testing instructions performed properly.
Hand dynamometer adjusted so that handle is gripped with fingers
(second joint) and the heel of the hand is placed at the base of the
_dynamometer with the thumb wrapped around the base.
Subject, seated properly with arms free from the chair,
Activity begun properly with hand/verbal signal. Hands alternated
during test trials,
Score recorded accurately (trials and mean}.
Each subject provided three trials, alterpating with each hand.
The second type of evaluation required of trainees was the completion of
a written examination. This written evaluation consisted of 50 multiple choice

questions related to the purpose of tie project, gemeral test procedures,

general tect instructions, specific test modifications, and sampling procedures.
Trainees were asked to submit answers to the written evaluation some time

after the completion of the training session and before their scheduled date

to begin testing. The written cvaluation was also based on a 50-point scale.
Points were awarded as follows:

Written Evaluation

Number of

Competency Questions/Points

Purpose of the Project )
General Test Procedures 14
General Test Instructions 14
Specific Test Modifications 14
Sampling Procedures- 5

5

The complete training program evaluation was worth 100 points. Trainees
were required to attain a score of at lea>t 90 points prior te testing
subjects. Those trainees failing to score at least 90 po1nts were given
additional opportunities to achieve the necessary score.




Trend Analysis and Test Reliability

Daquila (1982), in an unpublﬁshed Master's Thesis, investigated the trend

" analysis and test reliability of all multiple-trial Project UNIQUE test items

(skinfolds, rise-to-stand, mat creep, shuttle run, stork test, sit and reach,
erip strength, flexed arm hang, broad iump, and softball throw) and two single-
.trial test items--timed leg raise anl timed trunk raise. To analyze multiple-
trial items (all trials were administered on the same day), Daquila randomly
sélected 50 Project UNIQUE subjects from each of the major subject categories
(normal, ‘auditory impaired, visually impaired, and orthopedic impaired). To
provide data for the two single-trial items, Daquila tested 50 normal, 50 audi-
tory impaired, and 47 visually impaired subjects., Orthopedically impaired
subjects were not included in this aspect of the study since the timed leg
raise and timed trunk raise were generally not administered to these subjects.
Three trials were administered for both the timed leg raise and timed trunk
raise-to each subject during consecutive physical education class periods (two
to three days bftween trials),

+

Daq$iia computed repeated measures analysis of variance (for trend
analysis), Cronbach's alpha coefficient (for reliability), and the standard
error of measurement (for variability) for each item in each major subject
group. In some instances, especially in the orthopedic group, it was necessary
to compute these analyses with a sample size of less than 50. The results of
these analyses dre presented. in Table 2.16.

The results presented in Table 2.16 indicate that, in most cases, the
data were trend free, i.e., a repeated measures analysis of variance did not .,
yield a significant trials effect at the .05 level. A significant trend
emerged for sit and reach (all groups), shuttle run (normal group), mat creep
(normal group), broad jump-(visually impaired group). right and left grip
strength (normal and auditory impaired groups), and left grip strength (ortho-
pedically impaired group). With the exception of grip strength, performance
generally improved on subsequent trials in those cases where trend was present.
Effects of learning and/or warm-up may have influenced performance on those
items. Fatigué was apparently a factor during grip strength in most, but not
all, subject categories, as performance generally declined on subsequent trials.

Generally, the alphé coefficients presented in Table 2.16 are high, with
the majority above .90. Three coefficients are in the .70's and only two are
below .70. The reliability coefficients presented in Table 2.16, in general,
are higher than those found in other studies for similar items. The item most
unreliable appears to be the modified stork test. While three of the four
alphas are at least minimally acceptable (above .70), the standard errors of
measurement are relatively large indicating that, although subjects generally
maintained their rank in the group, there can be little confidence that the
mean closely approXimates a subject's true score. Despite generally acceptable
alphas, therefore, the mean score for the stork test may not truly represent
the subject's performance on the test.

The lowest calculated alpha was associated with the rise~to-stand for
the normal group (.40). This low alpha may be attributed to the short period
of time in which the item was completed (which may have contributed to
measurement error), and the low range of scores obtained for normal subjects
(which may have reduced the reliability coefficient). Rise-to-stand, however,
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TABLE 2.16. MEANS, STANDARD ERRORS OF MEASUREMENT, AND ALPHA COEFFICIENTS OF PROJECT UNIQUE RELIKEILITY SAMPLES.

Test # of ~ Normal ~ Visual ' Auditory ‘ - Orthopedic
Items Trials N X SEM a N X SEM a N X SEM a N X SEM

Triceps 3 50 12.72 .33 .99 50 13,75 1.04 .97 %0- 12.49 .78 .98 50 12.70 .85
Skinfold :

Abdominal 50 14.14 .54 .99 50 16.68 2.66 50 13.74 .91 .98 49 13.83 .53
Skinfold

Subs capular 50 10.29 .36 .99 50 13.84 .60 50 10.45 .44 .99 50 10.64 .35
Skinfold ‘ ’

50 1.38 .38 .40 50 1.8 .22 50 1.67 A6 .90 25 4.39 .51
50 3.56* .15 50 . 4.42 .23 50 3.86 .20 .96 41 10.23 -

50 11.31* .46 50 12.49 .68 50 11.95 2.48 .70 50 34.77

50 46,96 26.92 50 17.15 - 10.06 50 9.89 7.52 .76 22 2.42

50 29.19% .95 50 23.22* 1.15 50 22.95* .94 .99 38 20.93*

56 24,01% 1.08 50 23.58 1.14 50 23.42* 1.36 %97 50 14.15

50 22.36* 1.04 50 21.17  1.69 50 21.01* 1.21 .98 50 14.86*

50 8.35 2.%8 50 11.48 4.85 50 9.17 3.11 .92 50 2.50.

50 5.27 .18 50 4.96* .29 50 5.08 .16 .98 21 2.04
‘Softball Time 50 2.13 .24 50 1.88 .26 .88 50 2.03 .22 .88 49 1.05

Soft@all ' 50 92.39 7.62 50 70,71 4.35 50 84.73 4.11 .99
- Distance ) '

Leg Raise’ 50 40.52 9.53| 47 41.99 11.38 .91 80 -53.93 9.12 .93

Trunk‘Raisel 3 50 61.35 13.33 46 47.75 4.57 .99 50 59.37 11.40 .91

L

L]

Rise-to-Stand
Mat Creep
Shuttle Run
Stork'Test
Sit and Reach
Right Grip
Left Grip
Arm Hang
Broad Jump

L7 I T R V. R (U R 72 B % B P RN S

*Significant trend presciat in the data X - Mean Score
12-3 days between trials SEM - Standard Erro} of Measurement

N - Number of subjects in analysis a - alpha coéfficient

4
. 4

Daquil%, Cene A. "Reliability of Selected Health and Perfarmance Related Test Items from the Project UNIQUE
’ Physical Fitness Test Battery.” Unpublished Master's Thesis, SUNY College at Brockport, 1982. °
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wis foundlto Lbe reliable for the visual, auditory, and orthOpedic groups
(alphas of .90 or ubove}.

It should be noted chat use of the Crontach alpha is most appropriate
for rcpeated measures when the daty are trend free. The alpha coefficients
presented in Table 2.16, however, were calculated using all trials. This
procedure was followed because at least two trials are required to compute
alpba and the number of trials must be sufficient to determine a trendfree
schedule. Only two trials were administered for the sit and reach and shuttle
run testg, thus requiring all trials to be included in the computation of the
alpha coefficient for those items. In the two instances where mat crecp and
broad juwap demonstrated significant trends, the number of trials were in-
sutficiznt to determine a trend-free schedule. For those cases where grip
streagth evidenced significant trend, a second set of alphas was calculated
nsing trials one and two only. (Trial three was eliminated because it was
significantly different than either trial one or trial two in each instance.)
Table 2.17 contrasts the means 2d alpha coefficients for the two-trial
schedule with the mcans and alpha coefficients calculated using all trials,

TABLE 2.17. MEANS AND ALPHA COEFFICIENTS OF GRIP STRENGTH TESTS WITH
SIGNIFICANT TREND CATEGORIZED BY MEASUREMENT SCHEDULE.

Trials 1, 2, & 3 Trialz 1 & 2
X a X |

-

Right wrip
Non-Impaired .98
Auditory Impaired 97
Left Grip

Non-Impaired : . .98
Auditory Impaired ‘ .98
Orthopedically Impaired . .99

e
p—=

The data presented in Table 2.17 demonstrate that modifying the measurement
schedule does not appreciably-affect the reliability of the test., The grip
strength test can be considered very reliable for each subject category regard-
less of the measurcment schedule employed. Project UNIQUE employs the three
trial schedule so that test procedures arec consistent for all disability
classifications. '

Excluding height and weight, four single trial test items were not included
in Daquila's reliability study. These items were as follows: sit-ups, pull-ups,
50-yard/meter dash, and long distance run. Previous resecarch has shown these
items to possess satisfactory reliability (refer to Chap::r V for detailed
information). -
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Eguigment

With the exception of a hand dynamometer, skinfold caliper, and a sit
and reach apparatus, the equipment employ.d in this study was typically found
in physical education programs. Specific equipment needéd to administer a
particular test 1s identified in an earlier section of this chapter. Hand
dynamometers, skinfold calipers, and sit and reach pieces oﬁ~equ1pment were
provided by the project. To help assure proper functioning of their instruments,
field testers were asked, upon receiving test equipment, to check it for damage,
obvious malfunction, and perfuormance according to standards identified for the
project. If equipment was damaged and standards were not met, field testers
were asked to return the quipment to Brockport. '

The hand dynamometer selected for this study was the Smedley-type
distributed by the J,A. Preston Corporation. The dynamometer consisted of a
metal frame with an adjustable stirrup on the haidgrip. The minimal accuracy
accepted for using the instrument for testing was * 5 Kg., using an 18 kg. weight
as a reference. Th's standard, unfortunately, allowed considerable error in
measurement, but was required since the instrument appeared to be incapable
of greater accuracy.

The Lange skinfold caliper was selected as the fat caliper to be used in
the study. This caliper meets the 10 grams per square millimeter standard
generally subscribed to in research inve-tigations. Upon receipt from the
distributor (Cambridge Scientific Industries), the Lange skinfold calipers
were checked by the Project UNIQUE stzff and were considered acceptable if

they were within * 10 percent when measuring standard widths throughout their
range of measurements. The Lange skinfold calipers were well within this
standard and were found to be very reliable.

The sit and reach pieces of equipment were constructed locally using
plywood (see Figure ?.13), The top panel was marked with one centimeter
gradations with the 23 centimeter line exactly in line with the vertical
panel against vhichk the subjects' feet were placed. Each sit and reach apparatus
was checked to determine whether specifications were met and were subsequently
mailed to testerb.
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CHAPTER 111

PHYS1ICAL F1TNESS PERFORMANCE AND PERFORMANCE FACTORS

Introduction

This chapter presents performance scores of subjects on Project UNIQUE
test items, compares performance of different classes of subjects, and analyzes
selected factors which have been hvpothesized to affect performance. The
first part of the chapter presents means and standard deviations on Project
UNIQUE test items which have been obtained by normal subjects and subjects with
visual impairments, auditory impairments, amputations and congenital anomalies,
cerebral palsy, and spinal neuromuscular impairments. Means and standard
deviations are presented for each test item, at each age (10 to 17), for males

and females and. for sexes combined.

The second major Sect:on of this chapter presents.and analyzes the effects
of groups/conditions, age, and sex on physical fitness test performance. The
approach used is to present this analysis in three subsections. In the first,
individuals with auditory and visual impairments are contrasted with each
other and with the normal svbjects for.each test item. In the next subsection,
the cerebral palsy sample is compared with the normal sample for each test
item. _Finally, normal individuals and subjects with spinal neuromuscuiar
conditions are contrasted. Multivariate and univariate analyses of variance
were used to investigate performance differences as a function of subject
groups/conditions, sex, and age. )

The third major section of this chapter analyzes the effects of severity
‘and onset of handicapping condition and methods of ambulation on physical fitness
test performance. Multivariate and univariate analyses of variance and co~
variance were used to investigate the significance of age of onset of handi-
capping condition (visually impaired group only), methods of ambulation
(visually impaired and cerebral palsy groups only), and commun1ty size or
educational environment,

The final section of this chapter presents descriptive information
pertaining to the magnitude of differences between individuals with handicapping
conditions and normal subjects (expressed in standard deviation units) on
physical fitness rest items, the variability of performance on test items, and
the percent of subjects with handicapping conditions scoring higher than med1an
values of normal subjects on Project UNIQUE Physical Fitness Test items

Means and standard deviations are presented for all test items originally
selected for the study. Further analyses, however, were performed on selected
items only. Sum of the skinfolds- and sum of the grip strengths were not analyzed
further since the itemswhich comprised these variables were analyzed separately.
Rise~-to-stand and stork test were excluded from further analysis due to low reli-
ability, Fifty-meter dash and softball throw for velocity were not analyzed
further due to their close relationship to other variables in the study (50-yard
dash and softball throw for distance).
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Descriptive statistics were caleulated for subjects with cougenital
anomilies and amputations uand these results are presented in this chapter.
bue to the relatively low number of subjects in this group (N=62}, howcver,
no attempt wus made to analyze these data using inferential techniques.

/ *
Weans and Standard Deviations of
Project UNIQUE Physical Fitness Test items

n$ was mentioned above, the first section of this chapter presents means
and standard deviations of Project UNIQUE test items obtained by the major
subgroups involved in the study. 1n the subsequent tables, information is
presented for each test item originally selected for the study. Information
is specifically given for males and females at each age from 10 to 17,
Information presénted in regard to iadividuals with amputations and congenital
anomalies is combined, i.e., it is not separated by these conditions. Means
and standard deviations presented relative to individuals with spinal neuro-
nuscular impairments must be carefully considered. Data which are presented
relative to skinfold and softball,test jtems includes all subjects classified
a3 spinal neurnmuscular. Means and standard deviations presented relative to
grip strengtl., flexed am hang, and pull-ups includes all subjects clacsified
as spinal neuromuscular except for quadriplegics. Data pertaining to the
50-yard «nd 50-meter dashes, the shuttle run, and long distance run include
only subjects classified as spinal neuromuscular and who performed these test
1tens in wheelchairs. : .

~
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TALLE 3.1. MEANS ARD STANDARD DEVIATIORS OF PROJECT UNIGQUE TEST ITeMS
OBTAINEO ON NORMAL 1NDTVIDUALS.

Female Male C: nbined
Variable Age Sb Mean Sb Mean Sb

-~

Tricep 10
Skipfold 11
{mm. ) 12
13

14

15

16

17

Entire

12.9
11.8
13.8
13.4
11.0
12.6
11.2
11.4
1z.5

12.4
10.8
13.3
14.4
14.5
13.8
12.7
11.6
13.2

ooy
o

umoo:qcncnc\o
(=T~ T = L . 2 B T X ]
O\U'IU'IU‘\*-J.O‘\'J‘\U‘IG.J‘I

[ 2 I - R - = R, B E ]
L I -
N~ O~ O e

Ahdominal 10
Skinfold 11
{mm. ) 12
13

id

15

16

17

Entire

L=

10.5
9.7
12.5
13.5
11.¢
14.2
11.3
12. %
11.9

L]
- L}
- - [ . . . - -
MO OB gy
-

* =
L I

O B LA ) B e e O
-

oo O w0 O
a0 Gl O O
ohoU de e O O O
ok ke ko ek

T N N T T T

-

\Jmmmgooowmc\
0o W - WYL 0D S

Subscapular 10
Skinfold 11
(mm.) 12
13

14

15

16

17

Eptire

-
O o0 00 fa 00 PO A )N
- -
o = OO OO N

I k00D D =

L G FY IR SN R [ S V)
L T LI ] " LI ]
kst v v Bl tn

bt et ot bt ek et )
QOMNO IO O W oW
LN . - » »

(=T FY I R T B T R

4
4
1
4
.6
5
8
2
1

==l o N S =T v T )

btk ok o Bt ek ek
i b e O UL o

—

Sum of 10
Triceps
and Sub-
scapular
Skinfolds
(mm.)

—

QW WwWoohoekh-g W

—

* = -
[l ol
-0 oo MmO
M

O O o = A

—




TABLE 3.1, (cont.)

Combined
Mean sh N

n
=
n
o

| Variable Age

Sit-Ups 10-

(no.) 11
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TABLE 3,1, _(cont.)

Combined
sb N

Female
Variable Age SD N
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TALLE 3,1.

(cont.)

Variavle

Age

Female

SD

Mean

w
(=)
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Combined
SD
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1.3 1119
0.5 1099

0.8 1131
1.2 164
1.2 1065
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3.9

8.9
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TABLE 3.1, (cont.)

- Female . Combined
Variable Age Mean N Mean sSD N

w
=)
w
=)

Sit and 10 28.4
Reach 11 28.0
(em.) 12 28.9
13 32.4

14 32.2

15 32.4

16 34.0

17 33.5

Entire 31.2

26.1
25.0
26.4
29.6
31.2
29.7
3l.1
30.3
28.6

147
128
204
183
171
122
141"
63
1159
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Long 10 251.8 260.9 178.6 148
Distance 11 =~ 354.9 355.2 205.6 131
.. Run 12 391.2 376.1 212.6 208
(Yards per 13 246.0 277.1 192.6 184
Minute) 14~ 273.7 327.9 213.8 173
15 ~195.3 225.0 7 127.0 125
16 213.2 261:8 155.3 152
17 288.8 304.6 173.0 71
Entire 280.2 302,57 194.2 1192

10 20.5 17.7 22.3 143
11 39.7 32.7 69.4 125
12 43.3 37.1 47.3 198
13 57.5 54,5 67.1 182
14 35.3 36,7 37.2 168
15 36.3 37.6 63.5 120
16 32.5 33.5  32.3 139
17 26.7 36.7 34.3 64
Entire 39.3 36,5 51.0 1139




« TABLE 3.2. MEANS AND STANDARD DEVIATIONS OF PROJECT UNIQUE TEST 1TEMS
OBTAINED ON SUBJECTS W1TH AUDITORY I1MPA1RMENTS.

.o . Female Male Combined
Variable Age Mean . SD N Mean sD N Mean SD N
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64 12.8
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TABLE 3.2, (cont.)

Combined
SD N

W
o
W
=

Variable Age Mean

Left Grip 10 13.4
(kg.). 11 13.5
12 17.6

13 20.0

" 14 21.4
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TABLE 3.2. (cont.)

Combined
Mean - 3D N

i
=4

N Mean

L7
=4

Variable Age Mean

38" 52.3
56 54.8
52 60.9
71 65.5
63 69.4
116 74.8
132 77.9
65 ° 82.9
593 70.0

Broad Jump 10 48.9
(inches} 11 53.6
12 56.0

13 58.2

14 57.2

15 60.2

16 58.9

17 59.9

Entire 57.6

—

51.0
54.2
58.6
62.4
64.1
68.0
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72.9
64.6
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Softball 10 491.9 38 824.0 307.8 700.3
Distance 11 5$66. 1 S4 806.8 254.9 689.7
(inches) 12 667.1 48 1159.3 359.3 940.6
13 766.8 67 1282.8 348.0 1052.3

14 889.7 70 1402.7 .435.9 1158.4

15 914.0 120 1531.5 468.2 1239.8

16 887.2 142 1597.8 444.9 1298.3

17 887.7 65, 1759.2 524.4 1391.4

Entire  808.4 604 1391.5 514.5 1133.1

20 46.7
35 46.2
V28 §5.9°
a4 -60.5
56 62.4
78 64.1
114 63.7
A7 69.2
22 61.4

42.5
42.8
49.7
54,2
56.2
57.8
56.2
61.2
'54.8

Softball 10 35.7
Velocity 11 39.6
(feet per 12 43.1
second) 13 46.8
o 14 49.4

15 49.3
16 47.2
17 49,3 -
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<

N
1.5 303
1.7 1308
0.6 262
0.6 1418
1.2 254
1.9 120
2.2 1369

5D
1.1

Combined

8.4
9.0
1.5
1.6
4.0
3.8

Mean

4.1
11,9
11,5

0.9 172
1.7 737
139
0.6 802
0.9. 135
90
1.2 787
64
780

2.4
2.1

0.5
0.8

8.5
1.4
1.5
3.6
3.8

=]
L
~

11.0

Female

8D

1.6 571
0.6 123
0.5 616
1.3 119
1.2 614
2.1 589

.5
1,7
.7
.4
12,0

Mean

{cont.)
Age
Entire

Variable

TABLE 3.2.




TABLE-3. 2. (cont.)
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TABLE 3.3, MEANS AND STANDARD DEVIATIONS OF PROJECT UNIQUI: TEST ITEMS
ObTAINLD ON SUBJECTS WITH VISUAL IMPAIRMENTS.
Female Male Comhined
Variavle Age Mean sD N Mean SD N Mean sh N
Tricep 10 12.3 6.4 14 12.7 6.2 39 12.6 6.2 53
Skinfold 11 15.4 7.0 27 13.9 5.1 33 14.6 6.3 60
(mm, ) 12 16.5 7.2 30 15.6 9.0 11 16.0 8.3 71
13 15. 8 7.0 39 13.8 7.4 43 14.8 7.5 82
14 15.9 8.8 38 11.7 7.3 69 13.2 8.1 107
15 16.5 7.5 42 12.1 6.4 56 14.0 7.2 98
16 18.2 9.3 35 11.7 7.3 55 14.2 8.7 90
17 17.7 4.0 35 12.4 6.2 46 14.7 3.0 81
kntire 16. 4 8.1 200 12.8 7.1 382 14.2 7.7 642
Abdominal 10 10.4 6.2 " 14- 10.1 8.5 39 10.2 7.9 53
Skinfold 11 14.6 9.4 7 13.7 8.0 33 14.1 8.6 60
(mm. ) 12 15.9 10.1 30 16.2 13p7 41 16.0 12.3 71
13 14.3. 8.1 39 15.8 12,0 43 15.1 10.3 82
14 16.6 r11.4 37 14.3 11.2 69 15.1 11.3 106
15 16.3 8.2 42 15.5 10.1 56 15.8 9.3 98
16 18.3 12.1 3 14.7 11.3 55 16.1 11.7 20
17 16.3 8.7 35 17.9 10.1 46 17.3 9.5 81
Entire 15.8 9,7 259 14.9 10.9 382 15.2 - 10.4 641
—
Subscapular 10 7.5 3.6 8.8 6.5 39 8.5 5.9 53
Skinfeld 11 13.5 8.3 27 10.5 5.2 33 11.8 6.9 60
(mm, } 12 12,6 "~ 5.3 30 12.7 10.2 41 12.6 8.4 71
> 13 12.7 5.1 38 12.8 9.4 43 12.8 7.7 81
14 14.9 10.1 38 11.1 7.5 68 12.4 8.7 106
15 15.4 8.6 42 12.5 6.9 56 13.7 7.8 98
- 16 15.0 7.7 35 15.3 10.1 54 14.2 9.3 89
17 14.9 7.0 35 13.8 5.9 46 14.3 6.7 81
Entire 13.9 7.7 259 12.0 8.1 380 12.8 8.0 639
Sum of 10 19.8 9.2 14 21,5  12.2 39 21.0  11.4 53
Triceps 11 28.9 i5.3 27 24.5 9.0 33 26.4 12.3 60
and Suv- 12 29.1 12.1 30 28.2 18.5 41 28.6 16.D 71
. scapular 13 28.7 12,1 38 26.6 16.2 43 27.6 14.4 811,
| skinfolds 14 30.8 18.4 38 22.7 14.3 68 25.6 16.3 106
(twn. ) 15 31.8 15.4 42 24.5 12.4 56 27.7 14.2 98
<16 33.8 15. 35 25.2 16.3 54 28.5 16.5 89
.17 . 32.7 15.7 35 26.2 11.0 46 29.0 13.6 81
Entire 30.3 .15.0 259 4.8  14.2 380 27.0 14.8 639
' 0
134

* e

w




TABLE 3.3, (cont.)

Combined
Mean v Mean sn
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TABLE 3.3.

Female Combined
__Epriable Sb ; Mean 8%
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TABLE 3.3, (cont.)

female Combined
Variable Age Mean Sb v Mean Mean sh N

 Broad Jump 10 40,2 10,7 13 49.5 47.2  11.1 52
(inches) 11 44.0 14.8 27 52.5 48.7 13.3 60
12 50.9 14.9 30 56. 8 54.2 13.3 68
13 48,2 11.4 3¢ 59.3 54.2 15.2 78
14 53.2 14.5 37 64.2 60.2 16.9
15 54.4 11.5 42 67.6 61.9 1l6.6 ©O8
16 55.3 12.1 34 70,3 n4.8 17.1 92
17 53.9 12.2 35 73.1 64.9 18.0 82
Entire 51.1 13.4 254 62.9 58.2 16.8- 633

Softball 10 . 271.4 146.4 13 520.6 454.5 252.6 49
Distance 11 360.6 243.3 25 648.4 515.2 296.9 54
(inches) 12 568.9 302.0 29 785.1 684.0 346.1 62
13 464.8 249.9 31  835.4 671.3 405.0 70

14 529.1 233.1 28 974.5 824.2 423.8 83

15 552.0 277.6 33 1088.2 858.4 535.6 77

16 678.5 302.0 30 1091.8 921.9 468.9 73

17 549.3 265.6 28 1239.1 959.2 553.2 69

Entire 517.1 280.6 217 922.7 758.8 461.1 537

10 35.1
17 39,7
19 47.3
14 47.4
13 50.4
13 62,3
15 50.5
16 54.5
117 47.8

softball 10 6.4
Velocity 11 31.1
(feet per 12 39.2
second) 13 33.2
14 38.5

15 35.6

1o 44 .2

17 40.1,

Entire 36.5

32.6 . 35
35.7 . 37
43.7 . 43
41.4 . 33
46.4 39
50.3 . 29
42.0 . 37
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43.2 290
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TABLE 2.3. (cont.)

s Female Male Combined

Variable Age Mean SD N Mean SD N Mean sp N
50-Meter - 10 13,2 2.3 12 11.4 3.6 36 11.9 3.4 48
Dash 11 11,6 2.1 26 11.4 2.7 33 11.5 2.5 59
(sec.) 12 11,0 2.3 30 10.6 4,2 39 10.8 3.5 69
13 11.3 2.5 35 10.2 2.8 42 10.7 2.7 77

14 10.7 2.3 35 9.6 2.2 62 10,0 2.3 97

15 10.0 1.8 41 9.2 2.0 53 9.5 1.9 94
16 9.9 2.1 33 9.0 2.2 56 9,3 2.2 89

17 11.0 2.3 35 8.7 3.5 47 9.7 3.2 82

Entire 10.8 2.3 247 9.9 3.0 368 10,2 2.8 615
Rise-to- 10 1.8 0.7 14 1.8 0.5 39 1.8 0.6 53
Stand 11 2.2 1.0 27 2.0 0.8 33 2.1 0.9 60
(sec.) 12 2.1 0.6 31 1.7 0.5 39 1.9 0.6 70
13 1.9 0.7 37 1.8 0.7 42 1.8 0.7 79
14 1.9 0.6 36 1.8 0.9 67 1.8 0.8 103

15 2.0 0.6 41 1.8 0.7 54 1.9 0.7 95
16 2.0 0.6 35 1.6 0.6 55 1.7 0.6 90

17 2.1 0.8 35 1.5 0.5 47 1.7 0.7 82

Entire 20 0.7 256 1.7 0,7 376 1.8 0.7 632

Mat Creep 10 5.5 1.4 13 4,7 1.1 37 4.9 1.2 50
(sec.) 1 5.2 1.3 27 4.7 1.8 32 4.9 1.6 59
12 6.7 6.7 30 4.6 1.2 37 5.5 4.7 67

13 5.2 1.5 35 4.3 1.6 40 4,7 1.6 7¢&

14 5.1 1.5 33 4,2 1.3 6l 4,5 1.5 94

15 5.7 2.9 40 4.4 1.2 45 5.0 2.3 85

16 5.7 2.6 33 4,7 1.7 47 5.1 2.2 80

i7 5,2 1.3 30 4.3 1.8 42 4.7 1.6 72

Entire 5.5 3.0 241 4,5 1.5 341 4,9 2.5 582

Shuttle 10 14.6 2.7 13 16.5 9.2 36 16.0 g.1 49
Run 11 17.6 10.5 26 13,2 2.3 32 15.1 7.5 58
(sec.) 12 15,1 5.2 30 14.4 10.9 36 14.7 8.7 66
13 16.2 9.2 32 13.3 3.9 39 14,6 6.9 71

14 13.7 2.8 33 12.7 3.4 59 13,1 .3.2 92

15 14,0 2.7 37 12.4 2.4 49 13,1 2.6 86

16 13.4 2.1 33 12.2 2.7 48 12.7 2.5 81

17 14.0 2.7 28 12,0 2.8 41 12.8 2,9 69

Entire 14.8 5.7 232 13.2 5.5 340 13.8 5.6 572




TABLE 3.3, (cont.)
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Mean
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v
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TABLE 3.4, THE PERFORMANCE UF SULJECT: WITH VISUAL IMPAIRMENTS ON RUNNING
EVENTS CATEGORIZED BY SEX AND METHOD OF AMBULATION,*

Subjects with Visual Impairments

Test ltem 1
and Method of Ambulation

Subject Partner Guide Wire Unassisted
‘L TOUp Mean =~ LD N Mean SD N Mean $D N

Shuttle Run
Lutire 14. . 43 11.2 66
Ferale 16. 20 . .0 36
mdle <13, . 23 . 12.5 30

50-Yard

vash '
cntire
Female
Mule

Long Dis-
tance wun )
Eutire . . 146. 44.9 48
Female .8 .32, 41.3 22
Male . .9 47.1 26

Shuttle Run
Lotire . . . 53
Female . 28
Male . . . 25

50-Yard

Dash
kntire
Female
nale

iLony Dis-
tance Run
Entire  }152.8 . 70 143.2 48.0 39 140.4 3 28 1 147.5 41.f
renale 138.5 . 39 129.6 44.4 17 137.7 11 §136.1 30,
Male 170.8 . 31 153.7 49.0 22 142.2 . 17 { 158.5 43

*Units of measure are in seconds for shuttle run and dash, and yards per
minute for the long distance run.




TablE 3.4, (cont.)

Partially Siglhted Subjects

1est Item
and Hethod of Amvulation

subject - Partner Guide Wire Lnassisted
| vroup Mean S I Mran LD N Mean Su N

Shuttle
kntire . . 13
Female . " . . 8
Male . . . . S

sO0-Yard

vash
kEntire
Female
Male

Long Dis-
tance Run
kntire
Female

Male




TABLE 3.5. MLANS ANL STANDARD DLVIATIONS OF PROJECT UNIQUE TEST 1TEMS
OLTAINED ON INDIVIDUALS WI1TH AMPUTATIONS AND CONGENITAL ANOMALIES.

Female Mule Combined
Variable Age Mean SD N Mean SD N Mean sb N
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(cont.)

Combined

Female

TABLE 3.5.
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>

{cont.)

Combined

Mean ~

Male

lemale

TABLE 3.5.
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TALLE 3.5. (cont.)
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(cont.)
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TABLE 3.6. MEANS AND STANDARD DEVIATIONS OF PROQJECT UNIQUE TEST ITEMS
OBTAINED ON INDIVIDUALS WITH CEREBRAL PALSY.
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(cont.)
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TABLE 3.6 .

(cont.)
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TABLE 3.6. (cont.)
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TABLE 3.6. (cont.)
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TABLE 3.7. PLRFORMANCE OF SUBJICTS WITH CEREBRAL PALSY ON RUNNING EVENTS
CATEGORLZED BY SEX AND METHOD OF AMBULATION.

Method of Ferale " Male
Ambulation Mean SD N Mean sD

50-Yard Dash (sec.)

Wneelchair

Uther Assistive levice
Unassisted '

Total

Shuttle Run (sec.

Wheelchair 29.3 34
Other Assistive Device . 25.4 26
Unassisted 14.5 63
Total . 29.8 123

Long Distance Run (Yards Per Minute)

Wreelchair Si.1 . 18 46.9
0..er Assistive Device 54.9 ) 16 $7.4
Unassisted 74,8 ) 107.2
Total 64.7 . 74 83.3
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*Data presented relative to skinfold and softball test items include all
subjects classified as spinal neuromuscular. Data pertaining to grip
strength, flexed arm hang, and pull-ups include all subjects classified as
spinal necuromuscular, except for quadriplegics. Data pertaining to the
50-yard and 50-meter dashes, shuttle run, and long distance run include only
subjects classified as spinal neurumuscular and who performed these test
items in wheelchairs.




TABLE 3.8. (cont.)
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TABLE 3.8. (cont.)
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TABLE 3.8, (cont.)
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TALLE 3.9. MEANS AND STANDARD DEVIATIONS OF PROJECT UNIQUE TEST [TEMS
OLTAINED bY SUBJECTS CLASSIFIED AS SPINAL NEUROMUSCULAR-PARAPLEGIC.

. Female Male Total
Test Iten Mean s N Mean sh N Mean sD N

Triceps 16.1 8.0 57 15.2 6.8 54 18.7 7.4
Shinfold (mm.)
Abdominal 17.5 54 17.8 8.3 47 17.6
Skinfold (mm.)
Subscapular 13.9 . 56 14.4 6.9 SO 14.1
Skinfold (mm.)
Sum of Triceps 30.0 56 30.2 . 50
and Subscapular
Skinfclds (mm,)
Suuttle Run (sec.)| 32. 53 35.1
kight Grip (kg.) . 56 23.1
Left Grip (kg.) 56 21.0
sum of Grips (kg.) . 56 44.1
Flexed Arm . 48 5.7
hiang (sec.)
Pull-Ups (no.) . 46 2.
50-Yard Dash (sec)| 26. . 53 9.
50-rieter Dash 29, . 51 3
(sec.) .
Softball 202.8 . 56 . . 199.1
Distance (in.) )
Softball Velocity | 24.3 . 47 . . "12.0 89
(ft. per sec.)
Long Uistance Run |823.0 319.7 46 . - 1845.1 337.1 88
(Yards per min.)

1
2
9

2
31.

*
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Physical Fitness Test Performance as 2 Function of
Condition, Sex, and Age

In this section the influence of condition, age, and sex Jifferences on
physical fitness, as determined through multivariate and univariate analysis
of variance techniques, is presented. Since normal, auditory impaired, and
visually impaired subjects were designated to take the same test items (see
participation guide), their data were analyzed together. Performance data on
the cerebral ralsy and spinal neuromuscular groups were analyzed and are
presented separately. These latter two groups of subjects were compared with
normal subjects only. Comparisons were made between normal and orthopedic
impaired subjects only on items where procedures were reasonably similar. For
instance, comparisons were not made on running items since many orthopedic
impaired subjects used wheelchairs or other assistive devices. Minor procedural
differences (e.g., cerebral palsied subject could not cross arms on chest
properly for sit-up test) were allowed for the purposes of data analysis.

Multivariate analysis of variance procedures were employed for the
normal, auditory impaired,’ visually inpaired, and spinal neuromuscular groups.
Multivariate procedures were not utilized with the cerebral palsied group due
to the fact that the participatior guidé dictated that different and very
specific classes of cerebral palsied subjects took different items, tnereby
obviating a multivariate approach. Univariate analysis of variance was
employed as the post hoc test when significant multivariate F ratios were
calculated. 1t should be noted, however, that the univariate ANOVAs were
calculated separately from the multivariate statistics. This was done so that
all subjects who took an item could be included in the analysis of_ that item
regardless of whether or not they had taken the remaining items in the battery.
The result of this approach was that tbe univariate statistics were calculated
en ¢ samewhat different group of subjects than were the multivariate statistics;
however, a greater number of subjects were available for the univariate ana}ysi o

The .05 level of significance was adopted for use with all multivariate
ANOVA procedures. In the upivariate analysis, the .01 level of significance
was adopted for use to help reduce experimentwise-error.

Graphic analysis (means were plotted with 99 percent confidence intervals)
and the Scheffe! multiple comparison procedure were used for other post hoc
contrasts. Graphic analysis was used to help explain main effects in the
presence of significant interaction, while the Scheffe' procedure was used to’
explain main effects in the absence of significant interaction. The Scheffe' )
procedure was selected because it is appropriate for unequal cell sizes. Since
the Scheffe' procedure is more conservative than other multiple comparison
techniques, the .05 level of significance was adopted instead of the more
rigorous .01, This would seem to be consistent with Fefguson's (1971) suggestion,

: :

F

Comparisons of Normal, Auditory Impaired,

and Visually Impaired Groups/Conditions

A three-way analysis of variance design was used to investigate the
effects of cendition, age, and sex on the normal, auditory impaired, and
visually supaired subjects. The results of the multivariate ANOVA yielded a
significant sex by age by condition interaction (p<.000). Since the multi-
variate ANOVA indicated an "interaction model," the post hoc univariate
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analysis was performed. The results of the three-way univariate ANOVA tests
are presented in Table 3.10.

TARLE 3.10. UNIVARIATE F VALUES FOR RORMAL, AUDITORY IMPAIRED, AND
VISUALLY INPAIRED SUBJIECTS BY SEX, AGE, AND CONPITION.

Sex
¢ X
Sex Sex Age Age
X X X X
Test Iten Sex Age Cond.  Age Cond. Cond. Cond,

Triceps Skinfold j 102.87* 3.606* 16.80* 3.32* 15.92* 1. 17 .74
Abdominal Skinfold 18.71* 9,43* 16.84% 1.94 1.98 1.67 1.31
Subscapular Skinfoeld 40.89* 14.33* 26.00* 2.31 .01 1.65 1.23
Sit-Ups 23i.08* 16,.57* {34.85* 2.73* }2.55 1.40 1.46
Leg Raise 78.84* 30.91* 33.55% 4.33* .03 1.10 .53
Trunk Raise .12 5.66* 59.61* 1.50 1.85 .97 .79
Mat Creep 72.44* 2.73% 46,17* 1.34 2.98 1.07 A7
Shuttle Run 83.71* 18.00*% 199.36* 3.0)* 2.62 1.92 3.12*
Sit agd Reach 111.51* 13.95* 32.36 1.70 14 .70* 1.56 .61
Righ® Grip 538.84* 244.42* 96.24* 41,98* 3.29 5.20* 1.07
Left Grip 503,92* 222.25* 78.4a* 44.4%" 3.59 5.27*% .40
Arm llang 283.81* 6.35* 25.31* 5.25* 3.39 5.13* 1.64
Pull-Ups 698.06* 23.77* 7.81* 28.20* 6.14* 1.03 .82
50-Yard Dash 165,95* 48.61* 172.87* 7.79* 1.97 1.90 1.55
Broad Jump 587.54* 102.88* 138.50*% 19.8%"° .33 .81 1.43
Softball Throw 1213.30* 9y,97* 261.17* 15.13*  30.10* 2,08 2.12*
(Distance)
Long Distance Run 334,76% 12.00* 69.63* 7.24* 6.15* .56 .97

*Significant at the .0l level.

The resuits of the univariate ANOVA presented in Table 3.10 are discussed
below for each test item.

Triceps Skinfold

Results which emerged relative to triceps skinfold are depicted in
Figures 3.1A and 3.2A. A significant sex factor emerged for the tiiceps
skinfold due to the fact that girls hud significantly larger skinfolds than
boys between the ages of 14 and 17. The scores of the auditory impaired and
visually impaired subjects evidently contribuced the most to these differences
since no overall difference was observed between normal boys and normal girls
on the triceps measure. Auditory impaired and viswally impaired girls had
larger triceps skinfold measures than normal girls. There was no significant
difference in triceps skinfold of the auditory impairéd aid the visually impaired
female subject groups. CorJdition was not a significant factor for boys; no
significant differences emerged among the three groups of male subjects. Age
was a significant factor for both sexes, although after ages 11 or 12, girls
tended to have larger skinfolds and boys smaller skinfolds. For instance,
girls between the ages of 13 and 17 had significantly larger skinfolds than 10
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Figure 3.1 Significant sex by age interactions {means piotted with 99% confidénce intervals}

for normal, auditory impaired and visually impaired subjects.
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or 11 year old girls. Conversecly, boys between the ages of 14 and 16 had
significantly smaller skinfolds than 12 year old boys.

Abdominal Skinfold

Only main cffects were significant for the abdominal skinfold measure.
Girls had significartly larger skinfolds tnan boys. Subjects between the ages
of 13 and 17 had significantly larger skinfolds than 10 and 11 year old subjects.
Normal subjects {both boys and girls) had significantly smaller abdominal
skinfolds than the visually impaired and auditory impdired subjects. No
significant difference was found between auditory impaired and visually impaired
subjects.

Subscapular Skinfold

Only main effects were significant for the subscapular skinfold
measure. Girls had significantly larger skinfold measures than boys. Older
subjects (13-17) had significantly larger skinfolds than younger subjects
(10-11). Normal sub)ects had significantly smaller subscapular skinfolds than
auditory impaired subjects and visually impaired subjects. No significant
difference was found between auditory impaired and visuallv impaired subjects.

Sit"tﬁﬁi

Results pertaining to sit-up performance (see Figure 3.1B) indicate
that boys performed significantly more sit-ups than girls between ages 14 and 17.
In view of the lack of significant interaction of condition with sex or age,
the pattern can be considered similar for all three groups. Age was a significant
factor for boys but not for girls. OQOlder boys, in general, perfo-med significantly
more sit-ups than younger boys. Regardless of sex or age, normal subjects
performed more sit-ups than the auditory impaired or the visually impaired groups,
The auditory impaired and visually impaired groups did not differ significantly
form each other on the sit-up test.

Leg Raise

Except for significant differences in favor of boys at the ages of
16 and 17, no significant differences were found on the leg raise test between
boys and girls (see Figure 3.1C). Since condition does not interact sigaificantly
with sex or age, this pattern can be considered similar for all three groups.
Age was a significant factor for both sexes; older subjects tended to perform
longer leg ra’ses than younger subjects, especially after age 13. There was no
significant interaction of age and cond® "on. Regardless of sex and age,
normal subjects had significantly higher leg raise scores than auditory impaired
or visually impaired subjects. No significant difference was observed between
auditory impaired and visually impaired subjects.

4
Fo

Trunk Raise

. Only the main effects of age and condition were significant for the
upivariate ANOVA on trunk raise. Regardless of condition or age, ro signifi-
cant differcnce in trunk raise performince was observed betwecen boys and girls,
The significant age effect was primarily due to the superior performance of
the 16 year olds when contrasted to some of “he younger age groups (10, 12, and
13); othier differences in age were nonsignificant. Normal subjects performed
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significantly longer trunk raises than both visually impaired and auditory
impaired subjects, and auditory impaired subjects performed cignificantly
longer trunk raises than visually impaired subjects.

Mat Creep

The main effects of sex, age, and condition were significant for the
mat creep test. Boys were faster than girls on the mat creep. The lack of
8 significant sex by condition interaction indicates that this pattern can be
considered similar for the three mujor groups. Despite the significant age
effect, the Scheffe' procedure did. not find any age differences at the .05
level, (When the Scheffe' alpha was ruised to .10, a significant difference
was found between 12 and lé-year old subjects favoring the older group.}
Visunally impaired subjects were significantly slower than normal and auditory
impaired subjects. This difference, at least in part, may be attributable to
the sight requirements o4 the task. There was no significant difference between
normal and auditory impzired subjects on the mat creep.

Shuttle Ruu,

Information pertaining to the shuttle run is presented in Figures 3.4A-C,
A significant gsex effect (boys faster than girls) was obtained for normal subjects
between ages 14 and 17 und auditory impaired subjects between the ages of 15 and
17. No significant sex differences emerped for visually impaired subjects,
Age was a significant factor for normal and auditory impaired boys; older boys
tended to perform the shuttle run faster than younger boys. Age was not
significant for nermal and auditory impaired girls or for visuu.lly impaired
boys and girls. Significant differences were observed between corditions for
femate subjects. Normmal girls were fuster than auditoiy impaired girls at 10
and 15 years of age, and were faster than visually impaired girls at all ages.
Auditory impaired girls were faster than visually impaired girls at age 1z and
between the ages of 14 und 17. Normal boys exceeded the performance of auditory
impaired boys at’11 and 14 years of age and exceeded the performance of visually
impaired boys at all ages except 12 and 17. Auditory impaired boys ran faster
shuttle runs than visually impaired boys between ages 15 and 17. A, with the
mat creep, at least some of the differences observed between visually impaired
subjects and those from the other two groups were probably the result of the
sight requirements of the task and the fact that running procedurer were modified
{partner or guide wire ussisted} for scme visually impaired subjects. (In this
regard, the reader may wish to interpret these results with some caution, since
modl fications in running procedure resulted in variances which were considerably
larger for the visually impaired group than for either the normal or auditory
impaired groups.)} The effects of running procedures on the shuttle run perform-
ance of visually impaired participants is investigated in a subsequent Section
of this report, :

Sit and Reach

Age was a significant factor on the sit and reach test regardless of
sex or condition, with older subjects generaliy scoring significgntly higher
than younger subjects. Girls had sign ficantly higher scores tian boys on the
$1t and reach within the normal and auditory impalred groups. Sex was not i
statistically significant factor for the visually impaired group (see
figure 3.28). Condition was not a signtficant factor for boys; no significant
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differences werc chserved between the thre groups of subjecrs., Normal girl
subjects, however, made significantly higher scores than auditory imparred or
visually impaired girls. No significant Jdifferences were found between
auditory impaired and visually impaired givis.

Rigfat Grip Strength

Beys had significantly higher right hand grip strength scores than
girls between ages 14 and 17. Age was a significant factor tor all conditions;
older subj. ts generally did better than younger subjects, and this was true of
girls as well as boys. The sex by age interaction is apparently due to the fact
that at approximately age 14, the rate of improvement was considerably yreater
for boys thun it was for girls (sece Figure 3.1D}. No significantjdifferences
between normal and auditory impaired subjects on right hand grip strength were
discovéred. Normal subjects, however, made significantly higher scores than
visually impaired subjects between the ages of 13 and 16. Auditory impaired
subjoects {boys and girls) exceeded the performance of the visually impaired
subjects at apes 14, 15, and 17 (see Tigure 3,3A).

Left Grin Strength

As with the right hand grip strength, boys made significantly higher
scores than girls between the ages of 14 and 17 on left hand grip strength.
This pattern may be considered similar for al” groups. Age was a significant
factor, regardless of sex or condition; although at approximately age 13,
boys began to make more rapid gains in grip strength than did girls (see
Figure 3.1L). No significant differences existed between normal and auditory
impaired subjects. Normal subjects, however, significantly exceeded the
performance of visually impaired subjects at ages 13, 15, and 16; and auditory
impaired subjects surpassed visually impaired subjects at ages 10, 13, 14, 15,
and 17 (see Figure 3,3E).

Flexed Arm Hang

The performance of boys on the arm hang significantly exceeded that
of girls between the ages of 12 and I7 (see Figure 3.1F). Age was found to be
a significant factor tor boys, most notably due to the superior performance of
the 15 to 17-year eolds; no significant differences were ohserved between 10 to
la-year old boys. Age had a different effect for girls. A nonsignificant
decrease in performmce was found between 11 and 13-year old girls, followed by
a significant increase between 13 and 16-year old girls. The age by condition
interaction indicdates that the performance curve for normal subjects 15 different
than those of the two 1mpaired grours (see Figure 3.3C). Age was significant
for normais hecause of the iuferior performance of the l4-year olds as opposed
to the superior performance of the older groups (15-17), as is the case with
the auditory and visuvally impaired subjects. Normal subjects did significantly
better than visually impaired subjects between the ages of 10 and 12 and

. ._significantiy better than auditory impaired subjects at ages 11 and 12. Auditory

impaired subjects made significantly higher scores than visually impairea
subjects at age 10, but no cther significait condition differences were observed.

Mull-tips

Kegardless of age or condition, boys did significantly more pull-ups
than mirls (see Figures 3,10 and 3.2C). Age was a significant factor for boys;
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performance increased as age 1nercased.  Age was a nonsigmificant factor for
girls; in fact, pevformance even Jdeclined somewhat between ages 11 and 14 and
15 and 17. Condition was not a significant factor for girls; no significant
Jdifferences ware observed between the subject groups for girls. Auditoxy
impaired boys, however, made significantly higher scores than visually impaired
boys on pull-ups, The performance of the normal boys did wot differ signifi-
cantly from the pertormance of either of the impaired groups.

50-Yard Dash

Results of Jata analysis indicate that boys significantly exceeded the
performance of girls on the 50-yard dash for alt conditions. Boys ran signifi-
cantly faster than girls between the ages of 15 and 17 (see Figurc 3.1H).  Age
was a significant factor for both sexes, although boys demonstrated steady
improvement between ages 13 and 16, and girls Jdemonstrated no significant
improvement acter age 12, No signmificant difference was observed between normal
and aulytory 1mpaired subjects, although visually impaired subjects were signi-
ficantly slower than normal or auditory impaired subjects on the 50-yard dash.
At least part of thys difference would seem to be attributable to the sight
requirements of the task and the different running proceuures (guide wire or
partner assisted) employed by some visually impaired runners. (As with the
shuttie rwe, the reader may wish to interpret these results with so. ~ caution,
since modifications in ruaning.procedure resulted in variances which were larger
for the visually impaired group than for either the normal or auditory impaired
groups.} IF- effects of running proccdure on the S0-yard dash performance of
visually imp..ired participants is investigated in a subsequent section of this
report,

Standing Broad Jump

With the exception of age 12, the performance of boys significantly
exceeded that of givls on the standing broad Jump (see Figure 3.!I). Since
condition did not interact significantly with either sex or age, this pattern
is considered similar for all groups. Age was a significant factor for both
sexes, although boys made steady improvement t¢ age 17, and girls made no
significant improvement after age 12. No significant differences existed
between normal and auustory impaired subjects; however, normal and auditory
impaired subjects jumped a significantly longer dJdistance than visually impaired
subjects on the standing broad jump.

Softball Throw (Distance),

Boys were found to throw the scftball a significantly greater distance
than girls across all ages and ail conditions except for 12-year old visually
impaired subjects where no scx difference was found (see Figures 3.4D-F}.

Age was a significant factor for both sexes and all conditions; older subjects
gererally threw the vail farther than younger subje-is. The rate of improvement

___over age, however, secemed to be greater for boys, especially for normal and

auditory impaired boys. No signifiro»t Jdifferences were found between novmal
and atlitory impaired girls on the softball throw. Mormal girls, regardless of
age, threw significantly farther than visually impaired girls; and with two
exceptions Lages 12 and 16), auditory impaired girls also threw significantly
farther than visually impaired girls. Normal boys threw farther than audito:y
impaired boys atr 10, 11, 15, and i6 ywvars of age and significantly farther than
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visually 1mpair.d boys at all ages. Auditory impaired boys outdistanced
visually impaired boys at all ages with the exception of age 11, where no
significant difference was detected.

Longh:istance Run

Loys made significanthf%Lmerior long distance run scores than girls
regardless of condition or, with one exception fage 12), age. Age was a
significant factor for boys (clder boys tended to accumulate more yards per
minute than younger boys}, but it was not a significant factor for girls
(sece Figure 3.1J). Regardless of sex, the difference between normal and
auditory impaired subjects was not signifl-ant at the .01 level. The long
distance run sc. s of normal and auditory impaired subjects, however, were
significantly higher than those of the visually impaired subjects (see
Figure 3,2D). 3Some of the differences observed between visually impaired
subjects and those of the other groups are probably attributable t. different
running procedures (running with the aid of a partner or guide wire) employed by
some visually impaired subjects. The effects of running procedures on the long
distance run performance of visually impaired part1c1pdnts are investigated in
a subsequent section of this document.

Summary

In this section, the etfects ot sex, uge, and condition on physical fit-
ness performance are presented. With two exceptions, the performance of boys was
significantly superior to the performance of girls on the test items. No sex
difference was found on the timed trunk raise item, and girls weire found to
be significantly superior to boys on the sit and reach test. The fact that
girls exceeded the performance of hoys on a measure of flexibility is consistent
with previous vesearch findings. The trunk ra:se finding, however, is of more
interest. Subjects who took the trunkh ralse were instructed to fully hyper-
extend the back and hold the position for as long as possible. Perhaps the
#irls were able to hyperextend their backs to a greater <xtent than boys and,
1n g0 doing, obtainod a mechanical advantage which allowed the girls to maintain
the trunk raise for a period of time commensurate with the bcys. Th.refore,
the strong performance of the girls on the trunk raise may nave been due as
much to low back flexibility as to the strength of the back extensors. In
aduition to the performence items, girls were found to have significantly
larger shinfola resures taken from the triceps, abdominal, and subscapular
regions thanp Loys (differences Letween normal hoys and girls on the triceps
measure was sigmificant at the .05 level but not at the .01 level),

Generally specking, age was found to be a significant factor on performance

and skinfold measures. Sex, however, was found to have a differential effect

on age on four test items. For the sit-ups, pull-ups, and long distance run,
age was found to be a significant factor for boys, but not for girls. On the
triceps skinfold measure, older girls tended to have larger skinfolds, while
older boys tended to have smaller skinfolds than their younger counterparts.
Overall, performence tended to improve with age, and skinfold measures (with

the exception noted above) ténded to increase with age.

Wshough the eatent of differences vary trem item to item, the performance
01 novimal Subjects was never exceeded »ignificantly by the performance of
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cither the aud:tory impaired or visually imparved groups. For a number of
test items, no signiticant differences were found between normal and auditory
impaired subjects: standing broad jumy. S0-yard dash, mat creep, right and
left grip strength, long distance run, pull-ups, triceps skinfold (boys), sit and
reach (boys), and softball throw (girls). Significant differences werc found
for at least one age for abdominal skinfold, subscapular skinfold, sit-ups, leg
raise, trunk raise, shuttle run, arm hang, triceps skinfold (girls), sit and
reach (girls), und softball throw for distance (boys). No significant differ-
ences were found between pormal and visually impaired subjects on pull-ups,
triceps skinfold (boys), and sit and recach (boys). Significant differences
between wormal and visually impaired subjects, on at least one age, were

found in the following test items: abdominal skintold, subscapular skinfold,
sit-ups, leg raise, trunk raise, mnat creep, shuttle run, right and left grip
strength, flexed arm hang, 50-vard dash, softball throw for distance, standing
broad jump, long distance run, triceps skinfold (girls), and sit and reach
(giris). In regard to comparisons between auditory impaired and visually
impaired sub}gcts, no significant differcnces were found on the following test
items: traceps skinfold, abdominal shinfold, subscapular skinfold, sit-ups,
leg raise, sit 3nd reach, and pull-ups (girls). Significant differences
between auditory,impaired and visually impaired subjects were found on at least
one age on tQp/'ollowing items: trunk raise, mat creep, shuttle run, right
grip, left grip, fiexed arm hang, 50-yard dash, standing broad jump, softball
distance, ®ong distance run, and pull-ups (boys).

Based on the iaformution presented above, i1t is clear that the performance
of wormal subjects generally exceeds that of the other two groups. It is also
clear that the performance of auditory impaired subjects generally exceeds
that of children and youth with visual impairments. Certainly, differences
favoring the normal and auditory impa.red over the visually impaired would be
expected in running items such as the 50-yard dash, shuttle run, and long
distance run because of the effect of sight on performance. However, differences
1n grip strength, arm hang, pull-ups, and stand.ng broad jump would he less
expected.

Normal and Cercoral Palsy Comparisons

A3 in the previous analysis, a three-way univariate ANOVA classified by sex,
age, and condition wus used to comparc normal and cerebral palsied subjects
on those items where procedures were rcdasonably similar, Comparisons with
normal subjects were not wade on the mat creep, shuttle run, 50-yard dash,
softball throw, or long distaice run due to procedural differerces. Each of
tivese five i1tems was analyzed for sex and age differcnces within the cercbral
palsy group, and these results arc subsequently presented in this chapter.

Cercbral palsied subjects were entered into each analysis based upon
the «cerebral palsy participation guide (see page 72). Az mentioned earlier,
this\agpproach obviated a4 multivariate ANOVA procedure, The results of che
_ three-way univariate ANOVA dare presented in Table 3,!1.

ThC\YQEHLEEMOf the univariate ANOVAs are discussed below for each test item.

-..1_“-‘

iriceps T——

Sex wos a significant factor™for cerebral palsied subjects; girls
had signaficuntly larger skinfold measures than boys. As noted earlier, the
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VABLE 3.11.  UNIVARIATE F VALUES FOR NORMAL AMND CEREBRAL PALS1ED SUBJECTS BY
SEX, AGE, AND CONDITION.

> X
X
Sex Sex Age Age
. X X X X
Test item Sex Age Cond.  Age Cona. Cond. /Cond,
Triceps Skinfold 25.87* 3.27* 09 4. 1.65
Abdominal Skinfold 14.05*  6.91* .63 2.13 .78
Subscapular Skinfold 5.76 7,447 3.38 .73 1.39
Sit-Ups 59.52% 1,07 2410.77* 35.26* .11
Leg Raise 9.95%  3.96* 288.44* Y5 .65
Trunk Raise .86 .62 93.79* .59 .73
Sit and Reach 28.09*  3.72* 191.74% 1.95 1.75
Right Grip 155.37* 95.52% 720.18* 10.79* 1.77
Left Grip 158.12* 80.47* 460.43* 10.98* 2.78*
Arm Hang 44.28* 1.06 100.93* ﬁ;§9~ .40
Pull-Ups 143.39*  3.61*  82.51* @.40% 1.33
Broad Jump 81.90%  9.83* 1235.00* 4.14* 1.66

*Significant at the .0l level.

differgnie betwech normal girls anu wormal boys was net Aignificant at the

.01 level (see Figure 3.6A)~. The significant sex by age interaction. (sece
Figure 3.5A) was due to"the -fact that boys had signiffcantly smaller skinfolds
than girls at ages I4 and 16, but no other sex Ly agf differences were noted.
Presumably, the sex differences at 14 and 16 years fiay be attributed more to
the cerebral palsied group since the sex effect for normals was nonsignificant.
Regardless of condition, age was a stgnificant ?ﬁ%tor for both boys and girls,

but apparently for different reasons. Fourteenfy:ur old girls had significently
larger shinfolds than ll-year old girls, while i6-year old boys had significantly
smaller shinfolds than 12-year old boys. Where'differences were significant,
therefore, older givrls had larger measures and older boys smaller measures

than their younger counterparts. Condition was not a significant factor on

the triceps skinfold; no s.g nificant differences existed between normal and
cerebral palsied boys or between normal and cerebral palsied girls,

Abdominal Skinfeld

Only the mun effects of sex und age were found to be signmificant
for the abdominal skinfold. Regurdless of age or condition, girls had
significantly larger skinfolds than toys. The significant age effect was due
primarily to differences in 10 and ll-year olds when contrasted with some of
the older age groups (most notably 13, 14, and 15-year clds}. The 10 and
1l-year olds had significantly smaller abhdominal skinfolds than some of the
older groups. In one instance, however, a younger age group (14) was found
to have a significantly larger sKinfold than an older age group {16}. Condition
was not a significant factor for this test item.
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Subscapular Skinfold

Age was the only significant factor which oaoamoa on the subscapular
skiifold; sex and condition were not significant factoss. As with the mcmog_zm_
skirfold, age differences in the subscupular skinfald were n:o primarily to
differences of 10 and 1l-year olds when compared to ~ume of the older age
groups (13, 14, 15, and 17). 'The 10 uand 1l-year old subjects :mn signi{icantly
smaller skinfolds ﬂsmz the older subjects.

SitiUps

Interpretation of the sit-up test was difficult becaise all three
two-way interactions were mmmbwmwnmzm in the absence of a threes-wsy interact’on
(sée Figures 3.5B, 3.6B, and 5.7A). Condition, however, was clcarly a signii.-
cant factor; regardless of sex or age, normal subjects woamonsma more sit-ups
than ¢erebral palsied subjects, Sex was apparently a si_nificant factor for
normals, but not for cerebral palsied subjects. Normal boys performed more
sit-ups than normal girls., The graph depicting the sex by age interaction is
not helpful, however, in identifying at which ages these differences exist;
no significant sex by age differences were found when this interaction was
plotted (see Figure 3.5B). (In tne absence of a significant $ex by age Ly
condition effect, this conflict is not easily explained. Since sex was a
significant factor foi normal subjects put not for cerebral palsied subjects,
an "averaging cffect” may have obscured real sex aummowmznom for normal subjects
at certain ages. The larger standard error of the mean for the normal and
cerebral palsied combined group resulied in the generatisn of wider confidence
intervals which may have served to mask trus differences. - When separate
graphs for normal boys and girls and cerebral palsizd boys and girls were
plotted, significant differences be #een normal boys and girls existed between
the ages of 14 and 17; however, no differences ! ~tween cerebral palsied boys
and girls were observed.) Age was a significani €actor for boys (apparently
more so for normal boys in light of the <ze by condition interaction), but
not for girls., This was apparently due to the superidr performance of fhe 1S
and l6-year old boys“when contrasted with 1l0-year old boys. Furthermore, age
had a significant efrect o rormal subjects (older subjects tended to make
higher scores), but no significant differences between age groups were deteciced
for cezebral palsied subjects. In fact, a slight (but nonsignificant) tendency
for scores to decline with age was noticed with the cerebral palsied group.

n

rmm Raise

Boys performed significantly longer leg raises than girls regardless
of age or condition. Age was a significant factor for normal subjects (1S ard
16-year olds had larger scores.than 10 to 13-year olds), but not for cerebral
palsied subjects (see Figure 3,7B). Regardless of sex or age, normal subjects

.o Dperformed significantly longer leg raises than cerebral palsied subjects.

Trunk Raise -

‘ The main effect of condition was the only s.gnificant factos sthich
emerged from the trunk raise; no significant differences were found for sex
or age. :onmﬂchmmm of sex or age, normal subjects voumowaoa significantly
longer trunk. smummm than cerebral palsied subjects.
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S1t and Reach

Normal girls, regardless of age, significantly exceeded the performance
of normul boys on the sit and reach. Cerebral palsied girls made higher scores
than cerebral palsied boys, but the diffevence was not stacistically significant.
Age was a significant factor for normal subjects; generally, older subjects
made higher scores than younger subjects. Age was not a significant factor
for cerebral palsied subjects, Regardless of sex, normal subjects were
superior to cerebral palsied subjects on the sit and reach (see Figure 3.6C).
With the exception of age 13 where no significant difference was observed,
normals made significantly higher scores than cerebral palsied subjects at all
ages. (see Figump 3.7C),

Right Grip Strength

. As with sit-ups, the emergence of three significant two-way inter-
actions in the absence of a significant three-way interaction made tiie inter-
pretation of the right hand grip strength somewhat more difficult (see
Figures 3.5C, 3.6D, and 3.7D). Condition, however, was clearly a significant
factor regardless of sex or age. Normal subjects exceeded the performance of
cervebral palsied subjects. Normal boys made significantly higher scores than
normal girls, but no such difference was observed for cerebral paisied sublects.
The sex difference for normal subjects was operative at the upper ages., The
sex by age graphic analysis (see Figure 3.5C) indicates that significant sex
differences existed between ages 15 to 17. (In the previous section, it was
repcrted that sex differences on the right grip for normal subjects occurred
between 13 and 17 years. As with the sit-ups, perhaps the "averaging effect"
of combining the normal and cerebral palsied groups served to obscure a true
difference at ages 13 and 14 in the present analysis.) Age appeared to be a
significant factor for both sexes and both subject groups; older subjects
generally made higher scores than younger subjects.

Left Grip Strength

The sex by age by condition interaction was found to be significant
for the left hand grip strength (see Figures 3.8A and 3.8B). Significant sex
differences werc ohserved between normal boys and girls.at 10 years of age and
between 14 and 17 years of age. No significant sex differences were found
for the cerebral palsied group. Age was a significant factor for both normal
and cerebral palsied subjects regardless of sex. Generally, older Subjects
made better scores than younger subjects, although the performance curves for
cerebral palsied subjects (especially girls) were more erratic than those of
the normal subjects. With one exception, normal subjects, regardless of sex
or age, were found to have significantly higher left hand grip scores than.
cerebral palsied subjects. No significant difference was observed between
17-year old normal and cerebral palsied girls.

Flexed Arm liang

Boys performed significantly longer flexed arm hangs than girls,
regardless of age or condition. The sex by condition interaction is apparently
duc to the fact that there .s a gredter difference between the normal boys
ar.] girls, although the difference is significant in both cases (see Figure 3,6E).




Age was not a significant factor in this analysis regardless of sex or
condition. Normal subjects made signiticantly higher scores on the arm
hang than cerebral palsied subjects.

Pull-Ups ~“

Normal- boys executed a significantly greater number of pull-ups
than normal girls. Boys significantly exceeded the performance of girls
between the ages of 12 and 17. The difference between cerebral palsied boys
and girls was not significant at the .01 level. Age was found to . ‘e @
different effect on pull-up performance for boys and girls (see Figu.e <3.5D),
Boys generally improved with age and significart differences etierged between
the'l10 to 12 and 15 to 17 age groups. No significant age difference was found .
for girls; in fact, there was a general decline in performance between the
ages of 11 and 14. Normal boys did a significantly greater number of pull-qﬁg
than cerel'ral palsied boys; howevev, the difference between normal girls .
and cerebral palsied girls was not s!gnificant (see Figure 3.6F), k\\ﬁ_ﬂ

Standing Broad Jump -

Boys, regardless of condition, jumped significantly farther than
girls on the standing broad jump between the ages of 15 and 17 (see Figure 3.SE).
(When normal subjects were analyzed with auditory and visually impaired shbjects,
significant sex differences were found at all ages, except age 12.) Age was
a significant facior for normal subjects but not for cercbral palsied subjects
(see Figure 3.7E). The performance of the normai subjects geperally improved
with age and age had a significant effect for both boys and girls. Regardless
of sex or age, normal subjects jumped 51gn1flcantly farther than cerebra’
pa151ed sub]ects.

Additional Seg_gpg_ﬂge_ﬂomparlsoné
Within the Cerebral Palsied Group

" The data presented below in Table 3.12 lepict the effects of sex and
age on the fitness test performance of subjects with cerebral palsy on nat
creep, shuttle run, 50-yard dash, softball distance, and long distance run.
Comparisons with normal subje.ts were not made on these items since procedures
were modified significantly for some cerebral palsied participants.

TABLE 3.12. UNIVAKLQIE F VALUES FOR CEREBRAL PALSIED SUBJECTS BY SEX AND AGIJEé|
Sex~

' X
Test Item ) Sex Age Age

Mat Creep . . .87
Shuttle Run- ‘ . . R
50-Yard Dash *8. . 1.50
SOftball Distance . 1’20
Long Distance Run . .61

*Significant at the .0l level.




The data in Table 3,12 indicate that sex was a significant factor on
two ‘of the variables: S0-yard dash and softball throw. I both of these
cases, performance differences favored the boys. No other sex or age
differences were observed on these five items for subjects with cerebral palsy,

Surar

» This section of the report analyzed sex, age, and condition differences
for normal and cercbral palsied subjects. With the cxception of the skinfold
measures, the performance of girls on the pull-up test and the performance of
17-year old girls on left grip, significant differences favoring normal subjects
were found on all test items. Far fewer sex and age differences were found
in the cercbrat palsied group than in the normal group. With the exception
of the trunk raise, sex was a significant factor {or normal subjects on gll
tesgt Jtems. With the exception of the sit and reach test, this difference
tavored normal boys. In regard to skinfolds, there was no significant
difference between normal boys and girls, but normal girls had significantly
higner abduminal und subscapular skinfo.ds than normal boys. For the cerebral
palsied group, sex was 2 significant factor on the triceps and abdominal
skinfolds, leg raise, flexed arm hang, standing broad jump, 50-yard dash,
and softball throw. Age was found to be significant for cerebral palsied
subjects on only thrce performance items, the two grip strength measures,
pull-ups (boys only), and the skinfold tests. Conversely, age was a significant
factor for normal subjects on virtually all test items. {Trunk rgise ~nd
flexed arm hang did not yicld significant age effects for normals in this
analy51s, Jowever, age was found to be significant for both when the performance
of normal subjects was analyzed with the performance of aunditory imp :.red and
visually impaired subjects.)

c The findings presented- here should probably be viewed with a certain

degrec of caution, especially those findings drawn from graphs depicting sux _

by age interactions. . these graphs, normal and cerebral palsied subjects

were combined and periormance was plotted by sex and age. When normal and

cercbral palsied subjects were combined, however, the large discrepancy In

mean scores gen2vully resulted in the computation pf a standard deviation which

was larger in the combined group than it was in either of the separate groupstfphhﬁ
This larger standard deviation, in turn, contributed to a relatively large

standard error of the mean which eventually resulted in the generation of ver

wide. confidence intervals. The width of these interval obably served to

obscure some true significunt sex by age differengess f/’//
7

Normal and Spinal Neuromuscular Compaffgg;gnhhpi .

!

A three-way ANOVA design waf used to invest.gate sex, age, and condition
differences between normal subjgcts and subjects with spinal neuromusculav
conditions on thosc items wherelprocedures were reasonably similar (skinfolds,
grip strength, arn hang, and puil-ups). Comparisons hetween subject growps
werc not made on shuttle run, SO-yarl dash, long distance run, or softhall
throw due to significant procedupal differences. The effects oy sex and age
on the performance c¢f spinal neuqhmuscular participants were inuebtigated
separately for thesce items, and‘y ese results are presented later in this
scction.
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Quadriplegic spinal neuromuscular subjects were not included in this
analysis due to the low number of subjects in the category (N=6) und the
fact that quadriplegic participants were subject to a different schedule of
items than paraplegic participants (sec participation guide, page 81). All
other subjects with spine1 ncuromuscular conditions were included in this
analysis (N=141, boys = 72, girls = 6¥). Due to the relatively low numbe:r
of subjects in the spinal neuromuscular group, the age variable was reduced
to two groups for this analysis: 10 to 13 yervs of age (SN boys = 39,

SN girls = 45) and 14 to 17 years of age (SN boys = 33, SN girls = 24).

The results of the multivariate ANOVA indicated that all three two-way
interactions were significant (p<.002) for this analysis. Since the multi-
variate ANOVA indicated the presence of an “interaction model,' the univariate
analysis was performed post hoc. The results of the three-way univariate
ANOVA are presented in Table 3.13.

TABLE 3.13. USIVARIATE F VALUES FOR NORMAL AND SPINAL NEUROMUSCULAR SUBJLECTS
BY SEX, AGL, AND CONDITION. .
— o e— pr—r——— |
Sex
X
Sex Sex Age Age
X X X X
Test Item Sex Age Cond. - Age Cond. Cond. Cond.

Triceps Skinfold .69*  4.57  25.82* 31.19* .22 3.3 . 8.91%
Abdominal Skinfold .13 la.l12r 35,72 5.23 T .99 5.77 2.81
Subscapular Skinfold .52 23.89* 54.00% B8.69* .41 6.28 10.71*
Right Grip L92* 284.01* 75.69* 31.62* .00 6.93* 11,26*
Left Crip L05* 248.74*  56.75% 3X.78* .35 5.51 13.62*
1+—Arm-Hang —- .95 L0500 43,17+ 63 7:15* .51 +31
L_Pull-Ups L22%  14.47% 17.38%  37.63* 19.43* 2.20 . 30

. *Significant at the .01 level:

‘Tiie Tesults of the univariate analysis are discussed below for each
1tem.

Triceps Skinf. .d

A significant sex by age by condition effect emerged on the triceps
skinfold (see Figures 3.11A and 3.11B). Sex was a significant factor for
older (14-17} normal subjects, girls liad larger skinfolds than boys. Sex was
rot a significant factor for younger (10-13) normal subjects or for spinal
neurvinuscular subjects at either age group. Age was not significant for normal
subjects or for spintl neurimuscular boys, but older spinal neuromuscular girls
had significantly larger skinfolds tlan younger spinal neuromuscular girls.
Older spinal neuromuscular girls had significantly larger skinfolds than older
normal girls, but no other conditicn effects were significant.
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Abdominal Skinfolds

o

Only the main effe -« 1ge and condition were significant on the
abdominal skinfolds, Old 5 had significantly larger skinfolds than
younger subjects, and su' ;ects with spinal neuromuscular conditions had
significantly larger skiufolds than normal subjects.

Subscapular Skinfolds

A significant sex by age by condition effect was obtained for the
subscapular skinfold measure (see Figures 3.11C and 3.11D). Sex was a non-
significant factor for both groups of subjects. Age was also nonsignificant.
Younger spinal neuromuscular boys had significantly larger skinfolds than
younger normal boys, and older spinal neuromuscular girls had significantly
larger skinfolds than older normal girls.

Right Grip Styength

The three-way sex by age by condition interaction was significant for
the right hand grip strength (sce Figures 3.11E and 3.11F). Sex was a signifi-
cant factor for older normal subjects (boys had higher scores than girls), but
no other sex differences were observed (differences between spinal peuromuscular
boys and gitls were significant at the .05 level but not at the .01 level).
Regardless of sex or condition, older subjects made significantly higher scores
than yourger subjects on the right hand grip strength., Normal girls had
significantly higher scores than spinal neuromuscular girls at both age groups.
Older normal boys significantly surpassed the performance of older spinal
ncuromuscular boys; however, there was no significant difference between younger
no~ a2l and spinal necuromuscular boys.

Left Grip Strength

As with the cight hand grip strength, the analysis of the left hand
grip strength yielded a signitricant three-way interaction (see Figure 3.1]1G and
3.11H). Similarly, sex was a significant factor for older normal subjecys
(boys did better), but no other sex differences were observed. Age wasfa
significant variabie for normal subjects and spinal neu omuscular girls (older
subjects surpassed the performance of younger subjccts), but no such difference
was found for spinal neuromuscular boys. Older normal boys achieved signifi-
cantly higher scores than older spinal neuromuscular boys, but th: difference
l 2tween younger normel and spinal achromuscular boys was not sign:fiiant,
Conversely, younger normal girls achieved significantly higher scores than
younger spinal neuromuscular 8irl<, but the difference between older normal
and spinal neuromuscular girls was not significant.

Flexed Arm Hang

Sex was found to be a ¥ignificant factor for normal subjects (boys
exceeded the performance of garls), but no significant sex difference was found
for subjects with spinal neuromuscular conditions on the flexed arm hang (see
Figure 3.10A). QRegardless of sex or condition, age was not a significant
variable or this item. Normal subjects performed significantly longer flexed
arm hangs than spinal rcuromuscular subjects.
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Pull-Ups

Sex was a significant factor for normal subjects on the pull-ups .
(see Figure 3.10B). Normal boys performed more pull-ups than normal girls,
This difference was operative for both younger and older subjects {sce
Figure 3.94), No sagnificant sex difference was observed for spinal neuro-
muscular subjects. Boys, regardiess of condition, improved significantly with
ape, but age differences were nonsignificant for girls, Normal boys performed
a significantly greater number of puli-ups than spinal neuromuscular boys, but
the difference between normal girls and spinal neuromuscular girls was not
significant (see Figure 3 108},

Additional Sex and Age Comparisons Vithin
the Spinal Meuromuscular Group

Univariate F values for spinal neuromiscular sex and age comparisons
are presented below an Table 3,14 for four test items (shuttle run, 50-yard
dash, scfrtiball distance, and long distance run). Comparisons were not made
with norm:l subjects stnce procedures were vastly modified for some spinal
neuromuscular subjects. The multivariate analysis of these data yielded a
significant main effect for sex {(p<.0uv0}.

TABLE 3,314, UNIVARIATL F VALUES FOR SPINAL NEURGMUSCULAR SUBJECTS BY
SEX AMND Ahh.

Sex
X

Test Iten SeX : Age

Shuttie Rkun
S5U0-Yard Dash

" Softball Discance
tong Distance Run

*Significant at the 01 level.

The data in Table 3.14 indicate that sex was a significant factor
(favoring boys) for spinal neuromuscular subjects on the snftball throw.
Mo other significant sex or age di fferences were found en these four items.

Summary
Spinal neurvmuscular and nornal subiccts were compared on seven Project

UNIQUE test items, [Dxeept for skinfolds, the scores of the normal subjects
were generally significancly superior to those of the spinal neuromuscular
subjects on the four pertcermance items which were compared. No significant
differences, however, were fourd between younger (10-13) normal and spinal
neuromuscular boys on the grip strength measures. In addition, 'no significant
differences were found between older (14-i7) normal and spinal neuromuscular
girls on left hand grip strength or betwe¢en nocrmal and spinal neurcmuscular
girls (both age grouns) on pull-ups. Although not 21l comparisons were
significant, there was a trend for spinal neuromuscular subjects to have larger
skinfold measures than normal subjects.
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Few stgnmificant sex and age differences emerged for the spinal neuvo-
muscular group, In fact, owly one zigm ficant sex differchce emerged (boys’
exceeded the girls on the softball throw)., Age was significant for spinal
neuromiscular subjects on right hand grip strength (older subjects wirh higher
scores), for spinal neurovmuscular girls on ieft hand prip strength {vlder
subjects wath higher scores), and for spiaal peuromuscular boys on pull-ups
{older boys with higher scores). Relative to skinfold measures, older girls
with spinal neuromuscular conditions sign, ficantly exceeded younger girls with
spinal neuromusculai conditions on triceps and abdominal skinfold. Older boys
with spinal ncuromuscular conditrons vigmificantly cxceeded the abdominul
skinfold ot younger boys, No other significant age differences emerged,

Physical Fitness Test Performance as a Function of
Severity and Onsct of Handicapping Cordition
and Methods of Ambulation

+

The effects of the severity of cach of the major handicapping conditiors
upon physicai fitness test performance ave presented in this section. The
severity of the condition ts defined in different ways for each subject group
{(vefer to thapter Il tor specific definitions). Auditory impaired subjects were
subclassified as erther hard of hearing or deaf, Visually impaired subjects
were subclassified as either partinlly sighted or blind. Cerebral palsied
subjects were subclassificd into one or cight NaSCP sport classifications
(based upon functional ability) and spiaal cord injured subjects {members of
the spingl neuromuscular group) were subelassified based upon the site of the
spinal cord lesion.

in addition to the severity of the handicapping condition, the effects
of two other variables on performance wore investigated for certai.. groups.
The e¢ffects or different "running' methods were analyzed in regard to the
vistually 1mperred and cerebral palsied groups, and the effects of age of onset
of handicapping conditions were investigated in regard to the visually impaired
group.

Auditory Impaircd

In this section, Jdifferences between hard of hearing and deaf subjects on
Project UNIQUE test items arc analyzed. A three-way analysis of variance design
classified by sex, wge, and condition {hurd of kwaring or deaf) was used to
test the significance of difference L.tween the subgroups of auditory impaired
subjects (hard of hearing: bovs = 157, girls = 108; deaf: boys = 666,
girls = 337), Since sex and age differences of auditory impaired subjects
were discussed in a previous section o:f the report, the main effects of sex axd | -
age and the sex by age intevaction are of less interest in the present apalysis,
Of particular interest in the present investigation is the main effect of
condition and its prssible interaction with sex and age.

The main effect of condition was significant in the multivariate ANOVA
{(P< 000}, Univariate ANOVAS were caloulated post hoc. ‘The results of the,
univariate ANOVAs are presented in Table 3,15,

o significunt sex by age by condition or sex by condition interactions
appear in fable A, On five items (sit-ups, vight grip, left grip, standing
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TABLE 3.15, UNIVARIATE I VALUES FUR BARD OF HEARING AND DEAF SUBJECTS BY
SEX, AGE, AND CONDITION.

Sex
X
Sex Sex . Age Age
X X X X
Test ltems Sex Age (oud. Age Cond. Cond. Cond.

Triceps Skinfold 86.48* 47 3.27 1.69 1.90 1.91
Abdominal Skinfold 14,24~ 2,54 2.43 A3 .39 1.81
Subscapular Skintold 49,83 3,85% . © 1,48 1.70 .68 1.31
Sit-Ups 41.02%  7.63* . 1.89 .01 | 3.85* 1.43
Leg Raise 25.61%  id.09* .o ,92 .60 1.04 .86
Trunk Rais. .22 1.08 : .63 .02 1.34 .69
Mat Creen 34.23* 5.92% . 1.88 o7 1.97 »95
Shuttle Run 29.72* y,23* 2.33 .01 1.04 .44
$it and Reach 16.66* L 25% . B¢ .61 1.05 .68
Right Grip 1;9.94*% 87,13 16,31* .50 4,92* .51
Left Grip 1.3.98* 76,85} 16,93* .45 3.54> .44
Arm Hang 65.32%  Y.80L* . 5.45*7 5.54 .91 .99
Pulli-Ups 148,30 10,98* Y0u52*  2.61 .41 .82
50-Yard Dash . 34.36*  16.61* . 4,22% .43 1.25 .50
Broad Jump 137.08* 36,357 .22 10070 .42 3.03* .43
Softbull Threw (Dist.} 330.48* 3/.87* 4.53* .44 1.88 77
Long Distance Run 63,92%  5.00* 4.23*  1.20 2.96* .65

*Significant at the .01 level.

" broad ;ump, and long distance run)}, a significant age by condition interaction
s obtained.  The paturc of this interavtion is discussed below for each item, -
Nonsignificant differences between hard of hearing and deaf subjects were
found in the remaining 12 items.

Sit-Ups

Botl, hard of hearang and deaf subjerts generally improved with age
on the sit-up test. With one exception, the differences between subject
groups were nonsigaificant. At 16 ycars of age, deaf subjects (X=36.73) per-
formed siguificantly more sit-ups than hard of hearing subjects (X=29.84).

Rigat Grip Strength

The =mean right heud grip strength score for 10 to 13-year old deaf
subjects was slightly higher than that of the 10 to 13-year old hard of hearing
suhjects; conversely, the mean score for 14 to 17-year old hard of hearing
subjects was slightly higher than that of the i4 to 17-year old deaf subjects.
None of these differences, however, were significant, '

Left Grip Strength

Age was a significant factor for both deaf and hard of hearing _
subject~ on left hand grip strength. A< 13 years of age, deaf subjects (X=22.10)
made significantly higher scores than hard of hedring subjects (X=15.96). No
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other significant differences between tne subgroups of auditory impaired
subjects were observed,

Rt

Standing Broad Jump

Generali~ speaking, older subjects jumped farther than younger qublects
regardless of condition. NWhen plotted, the performance curves of hard of
hearing and deaf subjects crossed four times across the eight age groups.
wo significant differences, however, here found ‘etween the groups of subjects
at any age. : .

Long Distance Run

+ ‘ -b
Age was o significant fuctor on the long distunce run for both hard

of hearing and deaf <ubjects. As with the standing broad jump, the plotted
performance curves crossed a numbev of times; however, no differences between

the groups of subjects were found nt any age.

Bunmary

Thirteen-year old deaf students had slgnlflcantly higher left hand grip
strength scores than 13-year old hard of hearing students, .nd 16-year old
deaf students performed signi{icantly more sit-ups than l6-year old hard of
hearing students. Wwith these two eaceptions, no significant differences were
found between ha‘d of hearing and deaf participants on Project UNIQUE test
rtems. . '

Visually Impaired ‘ . iy

In this section, the effe-ts of selected variables associated with the
performance of visv»tly impaired subjects are analyzed. Analyses which
investigated Jiftrences between partially sighted and blind subjects, the
effects of age of onset of the visual wmpairmént on fitness measures, and
differéhces between running methods arc presented hevein,

To test the significance of diftercheces between partially sighted and
blind subje*ts, a three.way ANOVA design classified by sex, age, and condition
{partially sighted or »lind) was emploved. In this analysis, it was necessary
to combine subjects into two age groups (10-13 and 14-17) to maintain acceptable
ceil sizes. Tabic 3.16 presents i breskdown of the number of visually impaired
subjects entered into this analysis. .

TABLE 3.i6. NUMBER OF VISUALLY IMPAIRLD SUBJECTS CA%EGORIZED BY
CONDITION, SEX, AND AGE. {

Partially Sighted Blind
Age - Girls lioys Girls  Boys
10-13 76 131 35 25
14-17 109 173 42 58




+ The multivariate ANOVA procedure yielded a significant sex by age by
condition effect (p< .0i1). Univariate analyses were computed post hoc,
The results of the univariate analvses of variance are presented in Table 3.17,

*
TABLE 3,17, UNIVARIATE F VALUES FOR PARTIALLY SIGHTED AND BLIND SUBJECTS

a - BY SEX, AGE, AND CONDITION,
—————————————— e r—_————————————— ———————————————————————— |
’ Sex

’ X
<0 Sex  Sex Age Age
: X X X X
Test Item Sex Age Cond: Age Cond, Cond. Cond.

qnpnozm Skinfold 27.97¢ .17 . “4,52 1,66 .22 .52
Abdominal Skinfold 1.56 4,32 . .09 .26 .00 * .14
Subscapular Skinfold - 8,96* 8,60* . 1.06 1.0t = .01 .00
Sit-Ups 40,05 4,77 .02 :29 1.40 1.02
Leg Raise 9.11* 14.46* 6.32 .28 .01 1.34
Trunk Raise .28 14,43* . .26 *, 06 2.15 .97
Mat Creep 29.00* .0 .57 4.36 3.44 .89
Shuttle Run 4,78  56.53* 3 .06 .13 13,36+ .31
Sit and Reach 5.74 8,09+ . .00 1.62 5.11 .18
Right Grip 64,31* 104,28+ 3, 27.57* .76 .03 .16
Left Grip 53,37 99.54* . 31,18+ .69 .51 .80
Arm Hang 41.10* 11.71* 3.9 .65 .00 06
Pull-Ups 72,25% 10.39* 12,79  1.04 .01 .22
50-Yard Dash 3.52 63,14 . 9,13* 60 15,45 2.89
Broad Jump - 66,96* 59,68* 03 4,30 2.7 .33 1.04
Softball Throw (Dist.) 74.62* 59.65* . 9,10 2,39 1,12 1.57

Long Distance Rum 26.41% 4.9 Rt 4.58 .32 .61 3.74
5 - |l

*Significant at the .01 level,

since the effects of sex and age on the performance of visually impaired
subjects was presented earlier, they will not be discusse! further here, Of
primary importance in the present analysis is the main effect of condition and
its interaction with sex and age. On six test items--mat creep (BX=6.82,
PS%=4,56),,shuttle run (BX=16,67, PSx=13.02), 50-yard.dash (Bx=10.58,
PS%=8.89;. standing broad jump (BX=52.83, PSX=59,93), softball throw for
distance (Bx=42,17, PS%=69,75), and lonyg distance run (BX=147,54, PSX=165,12)--the
main effect of condition was significant. 1In each case, the,difference favored
the partially sighted group., The significant age by condition interaction in
the shuttle run and dash is apparently due to the fact that the rate of improve-
ment between vounger and older subjects was greater for blind participan s than
partially sighted participants, No significant difference was found betw <n
partially sighted and blil subje ts on the other 11 Project UNIQUE test jtems.

To invéstigate the effec:s of the age of onset of the visual impairment
upon measures of fitness, a two-way ANOVA design was employed, The variables
of age of onset and condition (partially sighted or blind) were entéered into
the analysis. Age of onset was categCrized as (1) occurring congenisally
(N=476), (2) occurring between birth and age six (N=125), and (3) occurring
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aftér age 6 (N=48). Since the effects of condition were investigated in the
preyious analysi:¢ the primary interest in the present analysis is the main
effect of age of onset and its interactiow with condition. The paltivariate
ANOVA procedure yielded nonsignificant F values for both age of onset (p<.289)
and the interaction between age of onset and condition (P<.238). Consequently,
post hoc univariate procedures were not employed, and jt was concluded that

age of onset of a visual handicapping condition was not a significant variable
in the performance of Project UNIQUE fitness measures.

» Visually impairéd particinants cmployed one of three running metheds

when performing the dash, the shuttle run, and the long -listance run. Subjects
could run with a partner, with the aid of a rope or guide wire, or unassisted.
To investigate the effects of running method on the performance of these three
items, a one-waY univariate ANOVA procedure was utilized. A multivariate
- procedure as obviated due to the fact that some subjects employed different
methods for each 'running item. The results of the univariate-analysis are
presented in Table 3.18. ° oot

El

TABLE 3.185. ANALYSIS OF RUNNING METHODS Fur VISUALLY IMPAIRED SUBJECTS.
Means
Partner ~ : Guide

F Ratio - Assisted Wire . Unassisted

1

L

Shuttle Run (sec.) . 34.49% . 1(1.80{2). ' 18.77(1) 13.04(2)
- ‘ N=43 : N=66 N=462 ..

80-Yard Dash (sec.) 38.17* 10.17{1) 10.98(1) 8.82(2)
N=3) N=109 N=452
Long Disthnce Run d.48%* 153.19{1,2 146.00{2)- 163.75{1)
{yds./min.) N=76" N=48 N=413
= ! = —
*$ignificant at .01 level. ' '
**&ianificant at .012 level.

r

1!\umbers in parentheses convVey Scheffe' comparisons. Meams with the same
number in Parentheses did not differ significantly; means with different
_ numbers in parentheses differed significantly.
E
“ﬁ - ) . -
The data presented in Table 2.18 indicate that  running method was a

significant factor for vasually wmpaired subjects on rinn-:, itegms. On he
shuttle run, visually impaired subjects who ran cither unuosistfd or with a
partner had sigwificantly faster times than subjects who ran wigh the aid of
a4 guide wire. On the Su-yard dash, sublects who ran ujassisted were'significantly
faster than subjects who ran either mith a partner or with the aid of a guide
wire. On the long Jistance run, subjccts who ran unassisted averaged a
significan' 'y higher number of yids per mirc.e than those who ran with the aid

. of a guide wire. \ .

¥
JSummary -
. The degree of the visual impairment (partianlly sighted versus blind)} was
found to be a significant factor on six of the Project UNIQUE test items. On




cach' of these items, the di fference between the peans favored the partially
sighted subjects. Tive of these items required some form of moqemcnt_through
space (jumping) or moving te a target (running, .creeping), and tihe sixth item
involved throwing. Activitaes which require movement through spate (particularly
running to visual cues) and thyowing huve been previcusly Tdentificd as tasks
witich are. particularly difficult for blind éhildren (Winpick, 1979),

The zge of onset of the visual impairment was found to be a nonsignificant
factor on_ the rerformance of the Fro;cut UNIQUE test items as iindicated by a
multivariate ai lvsis, This finding is in conflict with . ubgcqtlorb made by
Buell (1950a, 1935db) that.children who lose their vision prior to agé six have °
more difficulty adjusting to physical activities than do children who lose: their
visis after age six, Buell found that this was especrally true of running,
throwing, and junping tasks, 1n consideration of this finding, the five
Project ﬂVIQUL test items which required running, throwing, or jumping (dash,
shuttle »un, long distance run, softball throw, standing broad jump) were

- entered into a scparvate multivariate ANOVA to detesmine if age of onset.
significantly affected performance in these arcas, Neither the main e: “ect of
age of onset (p< 94} or the interaction between age of olisct and severity of
condition {p< 104} were found to be significant at the .05 level.- Age of
onset appqrentl> drd not significantly influence the performance of visually
1mpa1rcd partlulpanxb on Project UNIQUE tedt items. .

Subjects who ne:io.med the runnxa; events unas..sted 2ttained super1or
scores than subjects ~ho ran witlf the uge pf a ghide wire, Unassis’ed subjects »
also significantly exceedvd the performance of partner assisted subjecis on the

* 50-yard aash; however, nosstatistical difference was found between unassisted
Sabjects and partner assistes subjects on either the chittle run’or ‘the long
distasce run. " The performance of partner assisted and guilde wire assisted
subjects differed significanfly only on the shuttle tun, where' upparcntlv verbal
and/or tattual cues provided by the puriner were hc:pfal in jmproving®performance
on ¢ task requiiing changes of directivi. 1hwe general superio.ity of unassisted
runiers is not partioularly surprising since logicully it is easier to run
unencumbered by a partier or a guide wire and alro because running method is
at least somewhit related to the severity of the con. tipn  While some subjects
who were classified as blind d1d vun unassisted, the m.J rvity of blind subjects'
ran with as.istance and_the maJorlty of thcepdrtlally Si htpd sutjects ran

tunassisted. . . . - \
* . ) .

. .

"Since running method was fonnd to be ws gnificant factor, an additional
analysis was perfoumgd to conpure VlbUdll) imparred subjects whio ran unassis.ed
with normal subje<ts on the three running jtems, This anxlysis was performed to
verify that differences observed betacen normd} and viuual‘ wmpaired subjects
on running items.discussed earlier were not due solely to dlpferPnces-1n ,
procedures (rumnnihg methodsj. This analysiz, in fact, confirmed that the
differences t .ween visuwitly impaired and normal subjectbhorebigniﬁicant or all
three running items and that this difference was not due to variations in
runn1ng me thod. . ., a2

Pl

Cercbra) Palsy e ' .

"

-

This section presents the effeccts of severity of condition and ruhning
methods or theperfurmance of cesehral palsicd >ubJeLts QGVerty of condition
was reflecced 1n terms of the 1979 hﬁSLP classif® atidh 5y>tem. Running methods

?92
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TABLE 3.26. MEANS AND UNIVARIATE F VALUES ADJUSTED FOR AGE FOR VISUALLY IMPAIRED SUBJECTS BY SEX AND
EDUCATIONAL ENVIRONMENT.

= —_—
Means F Ratlo

Sex

X
Covariate Educational Educational
Test Item IR INR N1 Age Environment Environment

Triceps Skinfold 15.49 13.94 12.84 .05 7.58% .16
Abdominal Skinfold 16.50 14.69 12.72 9. 31* 8.34* .11
Subscapular Skinfold 13.91 12.36 11.19 15.58* 7.24% .06
Sit-Ups 32.95 34.17 28.71 20.16* 11.72* 1.1
Leg Raise 56.77 25.72 20.71 30,92* 16.65* 1.22
Trunk Raise 32.80 37.38 30.49 18.35* 1.30 1.13
Mat Creep 4.84 4.90 5.42 .87 3.87 3.36
Shuttle Run 14.33 13.19 13.52 22,87% 1.86 .15
Sit and Reach 25.86 26.07 25.32 4.02 .27 1.52
Right Grip 22.16 23.62 18.13 288.49* 16.26* 2.75
Left Grip 19.96 21.35 16.36 270.98* 14.35* 1.20
Arm Hang 9.98 14.83 7.10 27.94* 10.79* .62
Pull-Ups 2.28 2.65 1.60 34.08* 4,03 1.96
50-Yard Dash 9.62 9.15 8.95 51.73* 4,54** .98
Standing Broad Jump 57.08 60.03 55.28 111,23* 2.96 A7
Softball Distance 58.95 59.92 62.29 101.21* .56 2.39

Long Distance Run 163.77 152.14  148.32 11.71* 7.13* .94

*Significant at the .01 level.
**Significant at the .011 level.




TABLE 3,20, ANALYSIS OF THE PERFORMANCE OF SUBGROUPS OF CEREBRAL PALSJEDR SUBJECTS.

Test Item F Ratio

NASCP Classification

IT1
N=62

IV
N=37

VA
N=25

VB
N=64

Means

Vi
N=43

VIl
N=90

Triceps Skinfold (mm.) .65
Abdominal Skinfold (mm.) 2.34
Subscapular Skinfold (mm.) 1.63
Sit-Ups (no./min.) 22.06*
Leg Raise (sec.) 2.81
Trunk Raise (sec.) .78
16.43*
54.55*
1.94
3.64%
4.,66*
2.89
2.16

Mat Creep (sec.)
Shuttle Run (sec.)
Sit and Reach (c¢m.)
Right Grip (kg.)
Left Grip (kg.)
Arm Hang (sec.)
Pull-tps (no.)
50-Yard Dash (sec.) 15.73*
Broad Jump (in.) 4,12
Softball Throw (Dist.) (ft.) 12.69*

Long Distance Run 18.24*

(yds./min.)

13.33
15.15
10. 82
.86(2)
5.06
28.08(1)
$2.20(1)
12.65
10.28(1)
9.02(2)

88.71(1)
13.85¢3)
35.23(3)

12.58
15.05
13.48
4.07(2)
9.04
25.35(1,2)
44.71(1,2)
20.36
16.72(1)
16.00(1)
6.00
1.31
43.05(2)
22.47(2,3)
59.43(2,3)

10.66
11.94
10.05
7.81(1.2)
7.29
14.53(2,3)
40.46(3,4)
18.21
13.70(1)
13.12(1,2)
.61
.11
33.47(2)
21.00(2)

22.86(1,2,3)

45.24(2,3)

13.01
12,93
10. 82
3,48(2)
6.25
14.53(3;
34.42(3,4)
15.91(1)
16.02(1)
2.81

.97
27.92(2)
24.11(2,3)
68.22(2)

12.42
11.96
10.91
11.36(1)
14.91
15.17
7.79(3)
21.12(4,5)
16.39
12.84(1)
12.00(1,2)
1.71
.21
15.70(2)
28.33(1,2)
33.06(1,2)
85.30(1,2)

12.36
11.15
10.04
13.70(1)
11.18
19.76

8.40(3)
18.45(5)
18.04
11.44(1)
10.99(1,2)

4.43

1.23
15.29(2)
32.40(1)
37.48(1)

108.19(1)

*Significant at the ,01 level.
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Unassisted runners also significantly surpassed the performance of runners

who used assistive devices on the shuttle run and long distance run. Despite

a 20-second difference in performance, the means of the unassisted and assistive
device gronps did not differ significantly on the S0-yard dash. Assistive
device participants significantly exceeded the performance of wheelchair
participants on the 50-yard dash and shuttle run, but no significant difference
was found among these groups on tne long distance run.

Since runaing mcthod was found to be a significant factor for cerebral
palsied subjects, an additional analysis was performed to confirm that differences
on running items betwcen normal and cerebral palsied subjects reported earlier
could not be solely attributable to differences in procedure. In this analysis,
only unassisted cerebral palsied runners were contrasted with normal runners.

The main effect of condition remained significant for each of the running
ilems; the differences observed between normal and cerebr: ! palsied subjects
{favoring normal subjects) on running items were not due solely to differences
in running procedure.

Summary

This section of the report discussed differences ar .7 classes of
cercbral palsied subjects and differences among running methods employed by
cerebral palsied subjects. Differences among classes of cerebral palsied
subjects were identified for all items which required movement through space
(running, creeping, and jumping). In addition, class membership was significant
for sit-ups, softball throw, and the grip strength items. No other class
differences were identified. Generally, it was found that cerebral palsied
subjects who ran unassisted surpassed the performance of subjects who ran with
the aid of assistive devices or used a wheclchair. This is not a surprising
finding, since method of ampulation is somewhat related to the severity of
the condition. ~Perhaps, of greater interest, is the finding that subjects who
used assistive devices were significantly faster than their wheelchair
counterparts over a shorter distance (shuttle run or dash), but not over a
longer distance (long distance run}).

Spinal Neuromuscular

This section of the report examines the effects of severity of condition
on the performance of spinal necuromuscular subjects whose level of spinal cord
involvement was lnown. Scverity of concdition was defined by the site of spinal
cord lesion and was similar to the classification system utilized by the National
Wheelchair Athletic Association. The site of spinal cord lesion wai opera-
tionally defined by the following categories: (1) all cervical lesions (N=7),
(2) lesions between T1 and TS inclusive {N=5), (3) lesions be'ween Té6 and T10
inclusive (N=36), (4) lesions betwecen T11 and L2 inclusive (N=39), and
(5) lesions at L3 or below (N=33). A relatively low number of subjects. however,
in the first two categories obviated their inclusion in the analysis.

A one-way muitivariate analysis was performed. The dependent variables
were the 11 Project UNIQUE test items decmed appropriate for paraplegic spinal
cord injured subjects (see participation guide), and the independent variable
was the site of spinal cord lesion. The multivariate ANOVA indicated that the
site of lesion was not a significant factor (p<.691) on Project UNIQUE test
performance. The test battery, therefore, did not discriminate between spinal
cord injured participants with lesions occurring at T6 or below.
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Physical Fitness Test PerformanAe as g Function of
Community Size and Educatiomal Envivonment

This section of the report presents diffeLonces in performance on Project
UNIQUE test items as a furction of either comm@nity size (normal subjects) or
educational environment (impaired suljects). ['ifferences on these variables
were analyzed, and are presented scparately for each subgroup. For normal
subjects, community size was conceptualized and defined as either urban
(population of 200,000 or greater), suburban (p>pulation equal to or greater
than 10,000 but less than 200,(00), and rural (population less than 10,000).
For impaired subjects, educational environment vas defined essentially by
school placement and residence. limpaired subjects were classified as either
institutionalized residents (IR}, institutionaliied nonresidents (INR), or
non-institutionalized (NI}. A subject was considered to be “institutionalized”
if all of the students attending his/her school were handicapred. In this
context, therefore, an "institution" could be either a public or private
segregated school. A subject was considered "non-institutionalized" if normal
pupils attended the same school. This was true even if the subject was educated
in a self-contained special class in that school. Subjects were classified
as residents if they resided at the school or agency rather than away from
tne school or agency.

In each analysis, a two-way analysis of covariance design was employed.
Community size or educational environment and sex served as the independent
variables, and age served as the covariate. Age was covaried in an effort to
account for possible differences in age distribution within the subgroups of
educational environment and sex. With the exception of the cerebral palsied
group, a4 multivariate ANCOVA was calculated initially.

Normal

A& sex by community size breakdown of the number of normal subjects in
this analysis is presented in Table 3.121.

TABLE 3.21. MUMBER OF NORMAL SUBJECTS CATEGORIZED BY SEX AND COMMUNITY SIZE.

Commpunity Size Girls Boys

Urban 180 92
Suburban 319 304
Rural 182 115

The multivariate ANCOVA yielded a significant (p<.000) community size by
sex interaction for normal subjects. Univariate F values were calculated post
hoc., The results of the univariate analysis are presented in Table 3.22,

The data in Table 3.22 indicate that community size was a significant
factor on 2 number of Project UNIQUE test items. Three items--leg raise,
trunk raise, and standing broad jump--had significant main effects for community
size in the absence of significant interaction, The 99% confidence intervals
for the adjusted means for the urban, suburban, and rural subgroups were

197




e ——"

TABLE 3,22, MEANS AND UMIVARIATE F VALUES ADJUSTED FOR AGE_EOR NORMAL SUBJECTS BY SEX AND COMMUNITY SIZE.____
! Means “ F Ratio

Sex
X
Covariate Community Community
Test Ttem Urban  Suburban Age Sex Size Size

Triceps Skinfold 16,66 12,04 .07 9,95* 37.13* 5.25*
Abdominal Skinfold 17,00 11,93 6,16%**  30,50* 23.16* 9,17*
Subscapular Skinfold 13,06 9,51 17.47* 10,23* 28.32* 5.05*
8it-Ups 35.95 39,57 59, 74* 90, 75> 17.18* 5.42%
Leg Raise 35,83 42,22 87.05* 21,13* 6.54* 2.63
Trunk Raise 39, 26 56,08 7.89* 11 19.66* 1.91
Mat Creep 4,30 3.70 10.51*% 172,77* 35,84 4,42%*
Shuttle Run 11,14 11,03 79.84% 112 ,20* 1,23 .47
Sit and Reach 28,28 27.89 69,67 160 ,64* .29 1.47
Right Grip 23,12 26,15 1146,92* 259,94* g9, 38* 4,48**
Left Grip 20,38 23.17 953.42* 240,53 6.91* 6.51*
Arm llang 11,49 12,359 .92 178.75* 18,73* 14.84*
Pull-Ups 2,22 2,62 61,91* 398, 32* 1.90

50-Yard Dash 8.04 8.04 175,46* 135, 08* .09

Standing Broad Jump 67,46 65,55 394, 18* 285.04* 11,31*

Softball Distance 95,52 97.73 383.40* 646,57* 1.08

Long Distance Run 178,70 188,24 44 ,76* 216,47 3.66

*Significant at the .01 level,
**Significant at the ,012 level,
***xSignificant at the ,013 ievel,
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contrasted on these items to determine where significant differences occurred.
This technique failed to identify any signific..nt differences on the timed
leg raise; however, when the confidence intervals were reduced to yhe 95% level,
suburban subjects were found to have significantly higher scores than either
urban or rural subjects. On ghe timed trunk raise, suburban subjects were
found to be superior to urban subjects at the 99% level. Urban subjects
exceeded the performance of suburban and rural subjects on the standing broad
jump.

Significant comnunity size by sex interactions emerged on eight additional
variables. The nature of this intoraction is discussed briefly below for each
item.

Triceps Skinfold

Urban girls had significantly larger skinfolds than either suburban
or rural girls. The difference between suburban and rural girls was not
significant. No significant community size differences existed among the
boys.

Abdominal Skinfold

As with the triceps measure, urban girls had significantly larger
skinfolds than either suburban or rural girls. No other significant differences
were found.

Subscapular Skinfold

On the subscapular measure, urban girls were found to have signifi-
cantly larger skinfolds than rural girls, and yural girls were found to have
significantly larger skinfolds than suburban girls. No significant differences
were found among the boys.

Sit—UEs

Suburban boys hag significantly higher sit-up scores than either
urban or rural boys. Urban and rural boys did not differ significantly, and

no significant differences were found among the girls.

Mat Cre \.E

Suburban and rural girls recorded significantly faster mat creep times
than urban girls. Suburban boys were significantly faster than urban boys, but
rural boys did not differ significantly from either of the other groups.

Right and Left Grip Strength

Rural girls had signific.ntly higher grip strength scores than urban
girls. Suburban girls did not differ significantly from either of the other
groups. No significant differences existed among the boys.

- Flexed Arm Hang

Rural boys had significantly higher flexed arm hang times than either
urban or suburban boys. No significant differences among girls were found.
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Significant differences in performance by community size were found
in 11 of the 17 test items. A somewhat gruater number of differences existed
for girls than boys. A clear pattern of differences was not apparent fer the
boys. Where community size differences existed for the girls, however, there
appeared to be a tendency for the performance of urban girls to be inferior to
that of suburban and rural girls. The standing broad jump test was the only
exception to this tendency.

Auditory
A sex by educational environment breakdown of the number of auditory

impaired subjects in this analysis is prcsented in Table 3,23,

TABLF 3.23. NUMBER OF AUDITORY IMPAIRED SUBJECTS CATEGCRIZED BY SEX AND
EDUCATIONAL ENVIRONMENT.

Educational Environment Girls Boys

Institutionalized Resident 365 480
Institutionalized Nonresident 197 227
Non-Institutionalized 83 116

The multivariate ANCOVA yielded a significant (p<.000) educational
environment by sex interaction for auditory impaired subjects. The results of
the post hoc univariate analysis are presented i~ Table 3.24.

The data in Table 3.24 indicate that educational environment was a
significart factor on most Project UNIQUE test items. Eleven test items yielded
significant main effect F values for educational environment in the absence
of significant interaction. On sit-ups, mat creep. shuttle run, right grip
strength, and 50-yard dash, institutionalized resicents_and institutionalized
nonrecidents made significantly superior scores when compared to non-
institutionalized subjécts. No significant differences emerged between the
two institutionalized samples on these items.

On the triceps skinfold, institutionalized rc.idents had significant]y
larger skinfolds than institutionalized nonresidents. No differences were
found for the abdominal skinfold using 99% confidence intervals; however,
institutionalized residents had significantly larger skinfolds than institu*
tionalized nonresidents and non-institutionalized subjects at the .05 levei.
Institutionalized residents exceeded the performance of non-institutionalized
subjects on the leg raise and exceeded the performance of both institutionalized
nonresidents and non-institutionalized subjects on the flexed arm hang. On the
trunk raise, institutionalized nonresidents made significantly higher scores
than institutionalized residents. On the softball throw, institutionalized
residents significantly outdistanced institutionalized nonresidents, and the
institutionalized nenresidents significantly outdistanced the non-institutionalized
subjects. No other significant differences among groups wer< observed for
these items.
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TABLE 3.24, MEANS AND UNIVARIATE F VALUES ADJUSTED FOR AGE FOR AUDITORY IMPAIRED SUBJECTS BY SEX AND
EDUCATIONAL ENVIRONMENT.

o

Means I Ratio

Sex
X
Covariate Educational Educational
Test Item IR +NR NI Age Environment Environment

Triceps Skinfold 14.72 13.28 14.87 .05 7.52* 3.18
Abdominal Skinfold 15.79 14.22 13.78 17.83* 2 6.80* .47
Subscapular Skinfold 12.36 12.09 13.03 46.45* 1.49 .45
Sit-Ups 33.68 33.21 25.42 60.02* 47.16* .22
Leg Raise 36.11 33.92 26.93 116.03* 9.53* .54
Trunk Raise 40.46 48.28 38.01 17.81* 8.77* .25
Mat Creep 3.98 3.91 5.23 23.04* 109.47*
Shuttle Run 11.25 11.18 13.42 93.05* 110.57*
Sit and Reach 26.13 26.50 64.79* 2.92
Right Grip 26.68 28.98 22,15 837.54* 37.06*
Left Grip 24.48 26.88 19.44 763.36* 47.43*
Arm Hang 13.85 16.88 9.12 73.75* 14.36*
Pull-Ups 2.77 2.36 2.19 125.80* 3.58
50-Yard Dash 7.91 8.04 9.69 191.31* 135.87*
Standing Broad Jump 63.54 65.23 61.00 409,90* 10,99*
Softball Distance 90.05 98.13 84.37 421.72* 14.11*
Long Distance Run 184.580 168.57 154.38 24.05* 27.48*

=

*Significant at the .01 level.




In addition, a significant edurcational environment by séx intcraction
emerged on four items. Lach of these itoms is discussed briefly below.

Left Grip Strength

Institutionalized nonresident grls had significantly higher left
hand grip strength scores thon girls From either the institutionali.cd resident
or non-institutionalized groups. Boys from \uc two institutionalized groups
exceeded ti:e performance of non-institutionalized boys on left hand grip
strength.

Pull-UEs

Institutionalized resident boys performed a significantly greater
number of pull-ups than non-iustitutionalized boys. No sther sign’ficant
differences were identified for this test item.

Standing Broad Jump

Institutionalized resident girls jumped significantly farthar on the
standing broad jump than institutionalized nonresident -.rls. Boys from the
two institutionalized groups jumped significan:ly farther than boys from the
ron-ins*itutionalized group.

Long Distance Run

Institutionalized resident boys covered a significantly greater
number of yards per minute on the long distance run than boys from either the
institutionalized nonresident or non-institutionalized groups. MNo other
significont differences were observed.

Summary

Cducational environment was found to be a significant factor for audi-
tory impaired subjecis on 15 of the 17 Project UNIQUE test items. While the super-
iority of groups and subgroups varied from item to item, there was a definite
trend that the performance of non-institutionalized subjects was generally
inferior to the performance of institutioralized subjects. On 12 of the 13
performance items (skinfolds excluded), the performance of non-inscitutioralized
subjects was surpassed by the performance of at loast one of the institutionalized
groups. 1n general, therefore, it appears thot auditory impaired subjects
who attended segregated facilities were more successful on Project UNIGUE test
items than those who attended school in integrated settings.

Visual

A sex by educational enviromment breakdown of the number of visually
impaired subjects in this analysis is presented in Table 3.25.

The multivariate ANCOVA vielded a significant ([« .000) ma‘n effzct of
educational emvironment for the visually impaired group. A univariate analysis
wes performed post hoc. The results of this analysis are presented in Table 3.26.
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TABLE 3.25. NUMBER COF VISUALLY IMPAIRED SUBJLCTS CATEGORIZED BY SEX AND
EDUCATTONAL ENVIRONMENT.

Educational Environment Girls Boys

Institutionalized Resident 146 242
Institutionalized Nonresident 40 47
Non-Institutionalized 76 a8

As indicated by the data in Table 3.26, approximately <ne-half (nine of
17) of the variables vielded significant main effects for educational environment.
Sex did not interact with educational environment on any of the variables.
Levels of educational environment were contrasted by comparing the 99% con-
fidence intervals of the adjusted means on each of the ten significant variables.

On each of the skinfold measures, institutionalized residents were
found to have significantly larger skinfolds than non-institutionalized
subjects. Subjects trom the two institutionalized groups (resident and non-
resident) made significantly higher scores than non-institutionalized subjects
on sit-ups and the two grip strength measures. On leg raise and long distance
run, institutionalized residents significantly surpassed the performance of
non-institutionalized subjects; and on flexed arm hang, institutiondlized non-
residents exceeded the performance of non-institutionalized subjects. No
differences were found between the subgroups of educational setting for the
50-yard dash.

Summnary

Educational environment was found to be a significant factor on nine of
the 17 test items. Although educational environment was not significant on
as many variables for visually impaired subjects as for auditory impaired sub-
jects, the trend for the institutionalized groups to be superior to the non-
institutionalized groups was apparent in each analysis. Of the six performance
items where educational environment was significant for the visually impaired,
the non-institutionalized group was found to be inferior to at least one of
the institutionalized groups in every case. Visually impaired subjects who
attended school in segregated settings were more successful on certain Project
UNIQUE test items than were visually impaired subjects who attended school
in integrited settings.

Cerebral Palsy

A sex by educational environment breakdown of the number of cerebral
palsied subjects in this analysis is presented in Table 3.28.

The results of the univariate ANCOVA designed to investigate the effect
of educational setting on the test performance of cerebrai pJsied subjects
are presented in Table 3.27.

As shown by the data in Table 3.27, the main effect of educatic -1 setting
was significant on only threec test items--mat creep, shuttle run, und right hand
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TABLE 3.26. MEANS AND UNIVARIATE F VALUES ADJUSTED FOR AGE FOR VISUALLY IMPAIRED SUBJECTS BY SEX AND
EDUCATIONAL ENVIRONMENT,

M;Zns F Ratio

Sex
X
Covariate Educational Educational
Test Item IR INR NI Age Environment Environment

Triceps Skinfold 15.49 13.94 12.84 .05 7.58* .16
Abdominal Skinfold 16.50 14.69 12.72 9.31* 8.34* .11
Subscapular Skinfold 13.91 12.36 11.19 15.58* 7.24*

Sit-Ups 32.95 34.17 28.71 20, 16* 11.72*

Leg Raise 36.77 25.72 20.71 30.92* 16.65*

Trunk Raise 32.80 37.38 30.49 18.35* 1.30

Mat Creep 4.84 4.90 5.42 .87 3.87

Shuttle Run 14,33 13.19 13.52 22.87* 1.86

Sit and Reach 25.86 26.07 25.32 4.02 27

Right Grip 22.16 23.62 18.13 288.49* 16.26*

Left Grip 19.96 21,35 16.36 270.98* 14,35*

Arm Hang 9.98 14.83 7.10 27.94* 10.79*

Pull-Ups 2.28 2.65 1.60 34.08* 4.03

50-Yard Dash 9.62 g.15 8.95 51.73* 4 ,54%*

Standing Broad Jump 57.08 50.03 55.28 111.23* 2.96

Softbali Distance 58.95 59.92 62.29 101.21* .56

Long Distance Run 163.77 152.14  148.32 11.71* 7.13*

_
*Significant at the .0l level.
**Significant at the .011 level.
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TABLE 3.27. MEANS AND UNIVARIATE F VALUES ADJUSTED FOR AGE FOR CEREBRAL PALSIED SUBJECTS BY SEX AND
__EDUCATIONAL ENVIRONMENT.

f . Means F Ratio

Sex
X
Covariate Educational Educational
Test Item IR NI Age Sex Environment Environment

Triceps Skinfold 14.54 11.93 .15 12.90* 3.51 .16
Abdominal Skinfold 15.40 12.13 13.47* 6.09** 3.28 .65
Subscapular Skinfold 12.77 10.36 12.98* 2.41 2.85 N
Sit-Ups 3.84 7.93 4.24 .71 2.71 1.65
Leg Raise 8.37 8.11 .11 2.66 2.76 .32
Trunk Raise 15.39 15.58 3.51 .16 .44 1.65
Mat Creep 19. 30 12.96 .97 1.37 7.54* 3.22
Shuttle Run 47.62 36.06 .42 .03 13.56* .67
$it and Reach 21.90 17.64 .00 .76 .94 .03
Right Grip 15.02 12.71 88.04* 4.84* .29
Left Grip 13.50 12.42 69.29* 4,31%* .69
Arm Hang 2.30 2.91 5.43 .36 .12
Pull-Ups .75 .75 4.56 .01 .55
S0-Yard Dash 34.06 38.91 3.85 1.16 .60
Standing Broad Jump 31.85 27.54 .31 .97 .17
Softball Distance 22.49 26.58 8.97* 2.57

L_}.ong Distance Run 85.35 74.82 2.97 .39

*Significant at the .01 level.
**Significant at the .014 level,
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TABLE 3.28. NUMBZR QF CERCBRAL PALSIED SUBJECTS CATEGORIZED BY SEX AND
EDUCATIONAL ENVIRONMENT.

Educational Enviroment Girls Boys

Institutionalized Nonresident 21 25
Institutionalized Resident 38 46
Non-Institutionalized 119 147
e —————————————

grip strength. On the mat creep and shuttle run, non-institutionalized subjects
made significantly faster times than institutionalized nonresidents. No 99%
confidence level differences were found on the right hand grip strength; however,
at the 95% level, institutionalized residents had significantly higher scores
than institutionalized nonresidents.

Summar

Educational environment does not appear to be as significant a factor
for cerebral palsied subjgcts as it was for sensory impaired subjects. The
differences observed on the mat creep and shuttle run may have been a function
of ambulatory abilitv since approximately 61 percent of all institutionalized
cerebral palsied subjects utilized wheelchairs, while only 32 pevcent of all non-
institutionalized cerebral palsied subjects utilized wheelchairs. At any rate,
whether a subject with cerebral palsy attended school in a segregated setting
or in an integrated set.ing, educational environment had relatively little to
do with his/her performance on the test battery.

Spinal Neuromuscular

A sex by educational environmen* breakdown of the number of spinal neuro-
muscular subjects in this analysis is presented in Table 3,29,

TABLE 3.29. NUMBER OF SPINAL NEUROMUSCULAR SUBJECTS CATEGORIZED BY SEX AND
EDUCATIONAL ENVIRONMENT. .

| —————————t—— —

Educational Environment Girls Roys

Institutionalized Nonresident 8 10
Institutionalized Resident 18 16
Non-Institutionalized 17 48
————— —_— e

A muitivariate ANCOVA was calculated for subjects with spinal neuromuscular
conditions to assess the effects of educational environmeRt on fitness test
performance. The analysis indicated that neither the interaction of educational
setting and sex (p<.148) nor the main effect of educational environment (p<.314)
was significant. The univariate ANCOVA, therefore, was not performed and It
was concluded that educational environment was not a significant factor for
fitness test performance for subjects with spinal neuromuscular condition:.
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Additional Descriptive Statistics

This section presents additional descriptive statistics which further
serve to detail udifferences betweer the major subgroups. Specifically, the
magnitude of differences between normal and impaired swbjects expressed in
standard deviation upits is discussed. Also, coefficients of variation were
calculated for each jtem in each subject group and are preseinted in this
section. Finally, the percentages of impaired subjects whose performance
surpassed the median score of normal subjects for each test item is presented.

Magnitude of Differences of Individuals with
Handicapping Conditions and Normal Subjects
Expressed in Standard Deviation Units

In order to identify and analyze the magnitude of differences in test
items between subjects with impairments and normal individuals, results on
variables have been expresSed in standard deviation units. The results
represent the standard deviation units, or fractional parts thereof, that
mean scores of the impaired on a particular test item differ from the mean
score of normal children of the same sex on that test item. The results of
these computations appear in Table 3.30. In Table 3.30, individuals with
auditory impairments, visual impairments, cerebral palsy, spinal neuromuscular
conditions, and congenital anomalies’amputations are compared yith the results
attained by normal subjects, The standard deviation units which are presented
in the table are computed by subtracting the mean raw scores of males or females
of each of the categories of normal subjects from the corresponding mean raw
score of male or female subjects with impairments and dividing the difference
by the standard deviation of the correspondinig sex group in the normal sample.
Thus, a zero score represents the standard mean value for normal boys and girls.
In the table, the lack of sign represents a standard deviation unit above the
mean, and the minus sign (-) represents a standard deviation unit below the
mean Units above the mean should not indiscriminantly be interpreted to
denote desirable performance. In some cases, negative signs reflect low scores
which inldicate superior performance. This is true in the case of timed events
including the 50-yard dash, mat creep, and shuttle run. Skinfold measures below
the mean (negative sign) will generally be desirable; however, extreme positive
or negative scores may be undesirable.

The comparisons shown in Table 3.30 do not distinguish subjects in terms
of the procedures followed in test administration. Thus, for example, subjects
performing dashes in wheelchairs or running with a sighted partner are compared
in this table with normal youngsters running the dash unassisted. {In cases
where subjects performed test items with modifications, results are analyzed in
greater detail in an earlier section of this report.)

In relationship to comparisons between individuals with auditory impair-
ments and normal subjects, the information in Table 3.30 indicates that the
performance of the a2uditory impaired is relatively close to that of normal
subjects. The magnitude of differences b¢tween normal and auditory impaired
subjects in no case exceeds one standard deviation. In fact, most of the
differences between these groups do not exceed a magnitude of difference greater
than 0,25, Although not tested for statistical significance, there appear to be
greater differences between auditory impaired and normal girls than between
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TABLE 3.30., MAGNITUDE OF DIFFERENCES EXPRESSEL IN $.D, SCALE UNITS BETWEEN
SUBJECTS WITH IMPAIRMENTS AND NORMAL SUBJECTS ON PROJECT UNIQUE
TEST ITEMS.

Congenital
Auditory Visual Cerebral Spinal Anomalies/
Test Item  Impairments Impairments _  Palsy Neuromuscular  Amputee
Female Male Female Male Female Male Female Male Female Male

Triceps 0.41 -0.12 0.37 0.05 0.01 -0.27 0.31 0.46 0.29 0,02
Skinfold*

Abdominal 0.25 0.26 0.17 0.45 -0.06 ~0.03 0.32 0.45
Skinfold*

Subscapular 0.51 06.14 0.49 0.05 0.04 0.44 0.43
Skinfold*

Sit-Ups -0.58 -0.61 -0.65 62 ~3.12 -3.21 - -3.04 -2,72
Leg Raise -0.24 -0.12 -0.32 -0.99 -1.04 - -0.64 -0.84
Trunk Raise -0.25 -0.18 -0.52 -0.80 -1.39 - - -0.87 -0.94
Mat Creep* 0.22 0.50 1.44 14.00 16.50 - - 6.33 9,67
Shuttle Run* 9.45 0.25 3.00 27.82 21.67 21.09 22.92 14.45 8.67
Sit and Reach -0.49 -0.03 -0.53 -1.50 -1.00 - - -0.74 -0.64
Right Grip ¢.03 0.05 -0.59 -1.34 -1.17 -0.9¢ -0.49 -0.76 -0,91

Left Grip 0.12 0.12 -0.48 -1.19 -1.01 -0.84 -0.47 -0.74 -0.69
Arm Hang -0.,18 -0,12 -0.26 -¢.34 -0.68 -0.80¢ -0.52 -0.71 -0.39 -0.76
Pull-Ups -0.06 0.06 0,00 -0.22 -0.81 0.05 -0.56 0.33 -0.64
50-Yard Dash* 0.17 0.18 1.17 32,92 19.73 16.58 22.81 20.67 9.09

Broad Jump -0.30 -0.02 -0.96 7 =3.47 -2.87 - - -3.58 ~22.69

Softball -0.04 -0.17 -1.81 -1.9% -1.87 -1.91 -1.85 -1.45
Distance

Long Distance -0.063 -0,72 -1.05 -1.31 -1.0% -1.33 -0.95 -1.32
Run

*Except in the case of skinfold measures, low scores (negative $.D. unit)} on
these items denote superior performance. Extreme positive or negative skinfold
scores are undesirable, Generally, skinfold measures below the mean (negative
sign) are desirable.
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auditory impaired and normal lays. Also, girls with auditory impairments
appear to perforw below normal girls on more items than boys with suditory
impairments relative to normai boys. As a group, individuals with auditory
impairments appear to fall behind, to the greatest extent, on test items which
involve running. Individuals with auditory impaiiments appear to compare
favorably to normal subjects in grip strength.

when comparing the results of subjects with visual impairments with
resalts attained by normal subjects, it becomes apparent that normal individuals
exceed the performance of subjects with visual impairments on many test items.
The wagnitude of difference between the visually impa.red and the normal is
generally greater thau that between the auditory impaired and the normal, These
results support the contention that normal individuals as a group, are leaner,
possess greater muscular strength and endurance, more flexibility, and greater
agility and speed than subjects with visual impairments. The largest differences
occur in softball distance and in those test items involving moving to a target
in the fastest possible time. The results pertaining to the softball throw are
in agreement with those found in previous research and are evidently accounted
for by a learning factor. The fact that individuals with visual impairments
score lower than individuals with norwal vision on items requiring them to run
from one place to another is, of course, expected. Individuals moving without
the benefit of sight and with the need to use guide wires, partners, or other
assistive devices are at a disadvantage. The magnitude of difference between
normal boys and those with visual impairments is least in items pertaining to
flexibility, certain items involving muscular strength/endurance, and skinfold
measurements. In vegard to girls, the magnitude of differences is smallest
in pull-ups. This could be attributed to the fact that neither group performed
well on this test item.

Of the specific handicapping groups compared, individuals with orthopedic
impairments exhibited the greatest differences from normal subjects. From the
data presented in Table 3.30, it can be clearly seen that the various subgroups
comprising orthopedic impairments are within one stanglard deviation unit of
the performance of normal subjects on items whece similar procedures were
followed. However, when orthopedically impaired youngsters performed test items
with modifications, the magnitude of differences were increased greatly. In
test items such as the 50-yard dash or shuttle run, the differences are very
large., This is expected since individuals who perform these activities in a
wheelchair or with some assistive device are at a tremendous disadvantage when
compared with youngsters withcut lower body disabilities. Thus, the magnitude
of differences must be attributed to differences in methods of ambulation as
well as possible differences in fitness. The orthopedic groups come closest
to the normal groups in skinfold measurements.

In the case of subjects with cerebral palsy, it is apparent that indivi-
duals with cerebral palsy are relatively close to normal subjects in the area
of body composition. Relative to test jtems measuring muscular strength/
endurance, individuals with cerebral palsy are generally between one and two
standard deviations below the performance of normal subjects. In the case of
sit-ups and broad jump, the magnitude of differences exceeds or approaches
three standard deviation scale units. [t is possible that these results may
be influenced by the inadequate inhibition of reflex patterns,
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In the case of items requiring subjects to ambulate for a particular
distance or time, indi.iduals with cer bral palsy are far below the performance
of normal subjects. Although this might be attributed, to some extent, to
differences in physical fitness, vertainly the {act that individuals with
cerebral palsy performed these activities in wheelchairs and with assistive
devices (i.e., with modifications) is a factor in the large discrepancy.

Individuals with spiral neuromuscular conditions come closer to the
performance of normal subjects than do individuals with cercbral palsy; however,
they also exhibit relatively large differences in regard to certain items
dealing with body composition and muscular strength/endurance. On dashes and
the shuttle run, the performance of individuals with spinal neuromuscular
conditions is mich different than that of normal subjects. Again, this may be
attributed, to 4 great extent, to the fact that these uctivities were performed
in wheelchairs and that the activities are characterized by starts and stops
in a relatively short period of time, requiri.g the constant overcoming of
inertia. Interestingly, the dis:repancy between performance of normal subjects
and performance of individuais with spinal neuromuscular conditions on the long
distance run (yards per minvte) was 'ess (slightly above one standard deviation)
than found in other timed items relative to ambulation. Evidently, when the
distance is increased, the discrepancy between normal and wheelchair performers
decreases.

In regard to individuals with congenital anomalies or amputations, results
are similar to those "~ a! - ith the other two groups included in the orthopedic
category.

In swamary, individuals with wuwditory impaimments are closer to the
performance of normal subjects than iuwdividuals from the other groups. Indivi-
duals with auditory impairments are generally followed in comparative performance
by individuals with visval impairments. Individuals with cerebral palsy exhibit
performance closest to normal Lerforma ce than any of the other groups in the
skinfold test items. On the other hand, the sit-up performance of individuals
with cerebral palsy deviates more from normal performance than any other impaired
group. The cerebral palsy group Is also the -veakest as expressed by scores
on grip strength and arm hang. The cerebral palsied and individuals with
congenital anomalies/amputations are extremely different from normal subjects
in broad jump performance. Individuals with orthopedic impairments performing
the softball throw from a seated position deviare, to a great extent, from
normal performance. The difference between normal subjects! performance and
the performance o7 visually handicapped individuals in the softball throw is
relatively large. Finally, meaniagful comparisons must be limited in cases
where test items have been significantly modified for individuals with handi-
capping conditions. Meaningful analysis in these cases must consider each
modification. This analysis was performed in other sections of this report.

Variability and the Performance of Test Items

1t has long bLeen accepted that individuals with handicapping conditions
are more variable in thbeir rerformance on physical fitness related test items
than normal individuals, 1t is also expected that the extent of variability
will be a function of the particular variable being measured. To provide
comparablc data on the variability of perforMance of subjects included in this
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study, coefficients of variation were computed and are presented in Table 3.31.
The coefficient of variation enables data to be arrangea into units which may
be compared, i.e., data is transferred to the same scale of measurement with
the same units. The coefficient of variation is determined by multiplying

the standard deviation of a sample by 100 and dividing by the mean of the
sample. Essentially, this procedure provides « statistic which indicates the
variability of one sample in relationship to its mean. This statistic enhances
comparison to a second sample jp relationship to its mean.

The coefficients of variation in relationship to Project UNIQUE Physical
Fitness Test items are presented ia Table 3.31. (Generally, the results indicate
that individuals with handicapping cuiditions are more variable than normal
subjects in their physical performance. This becomes particularly obvious
in comparing normal subjects with individuals with octhopedic impairments.

With few exceptions, the variation in performance of cerebral palsied youngsters
and youngsters with congenital anouzlies/ampi.tations far exceeds the variation
of normal boys and girls. It should be mentioned that although the resu'“s

might be due to the wider variation in physical fitness of handicapped youngsters
as compared to normal youngsters, it is also important to realize that variation
is influenced by the varying procedures under which individuals with handicapping
conditions performed the test items. For example, it is not surprising that

the coefficient of variation of running items for individuals with visual
impairments exceeds that of normal individuals, because individuals with these
impairments performed these activities with a partner, guide wire, or with no
assistance. Individuals with ousthopedic impairments performed dashes and other
events in a variety of modalities.

Different test items tend to elicit greater or lesser variation in
performance. The test atems which elicit the least variation in perfewmance
include the broad jump and dashes (except for individuals with orthopedic
impairments), long distance rum in yards per minute (except for normal subjects
and certain groups of subjects with orthopedic impairments), and the shuttle
run (except for individuals with visual and orthopedic impairments). The mat
creep is an item which varies relatively little in the case of normal subjects.
Skinfold and sit and reach test items are among those which vary least when
comparisons are made within the orthopedic classes.

Test icems eliciting greatest variation are quite definite. The flexed
arm hang, pull-ups, leg raise, and trunk raisc are items which elicit relatively
great variation across all or most subject groups.

In summary, it is clear from Table 3.31 that individuals with handicapping
conditions exhibir greater variation in performance than norral subjects.
Variability also tends to increase in test items in which jidividuals perform
items under different conditions and in which subjects are asked to hold cer-
tain positions for indefinite periods of time.

Percent of Subjects with llandicapping Conditions
Scoring Higl :x than Median Values of Normal Subjects

In comparing the performance of individuals with handicapping conditions
ar 1 normal subjects, a great deal of attention is wlaced on the analysis of
group performances and upon the mean and standard deviation as measures of
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TABLE 5. 31. COEFFICIENTS OF VARIATION OF TEST ITE:S.

—

Girls

Variables Normal

Boys

Auditory
Impairments

Girls

Boys

Visual
Impairments

Girls

Boys

Spinal
Neuromuscular

wirls

Boys

Cerebral
Palsy

Girls

Boys

Congenital
Anomalies/
Amputees
Girls Boys

Triceps Skinfold  50.65

Abdominal 58.38
Skinfeld

Subscapular 51.60
Skinfold

Sit-Ups 26. 68
Leg Raise 76,85
Trunk Raise 71.25
Mat Creep 20.62
Shuttle Run 9.43
Sit and Reach 25,653
Right Grip 35.59
Left Grip 37.90
Flexed Arm Uang  120.49
Pull-Ups 225.60
50-Yard Dash 14,58
Broad Jump 16,23

Softball 39.50
Distance

Long Distance Run 70.07

41.40
55.93

18.79

24.85
74.84
71.73
17.58
10,82
31.13
45.34
48.05
95.55
86.77
14.12
18.50
38.00

56.38

40,93
46,87

43, 94

36. 34
76,39
81.09
27,37
17,27
31.23
38,77
40,19
124.24
223.41
17.87
19,19
41.54

24.89

50.16
64,02

53.56

33,17
76.87
81.70
31.19
19,39
35.43
44.76
45.95
87.49
95.23
15,198
21.40
36.97

24.62

49.70
61.22

55.598

33.01
106.99
101.22

54.44

38,20

32.72

44.51

40,13
125.71
215.77

21.82

26,29

54.25

27.65

55.30
73’ 59

67.15

32.76
98.00
93.19
33.20
41.31
37,2
48.71
51.38
104.78
11*.38
30.46
27.32
52.80

26.83

47.86
70.33

€4.06

37.38
59.78
62.67
155.02
196.74
47,05

50.28

39.48

49,55
52.15

54.52

90.45
61.68
69.47
122.65
132.76
149.56

66.38

42.86

51.26
56.71

55.04

146.24
133.79
167.22
112.30
70.69
63.79
72.19
78.44
191.19
348.45
160.16
56.38
65.02

47.54

=

53.17
73.81

64.60

121.17
183.94
103.41
98,87
94.17
55.90
76.32
76.33
181.96
215.07
102.85
42.11
72.97

52.90

41,60 65.55
39.85 86.60

37.54 70.73

137.98 100.82
136.90 116.49
191.70 148.72
75.76 115.27
70,69 53.21
43,7 49.69
58.12 71.29
74,87 B83.84
135.84 141.45
203.56 203.63
161.59 73.32
73.82 53.68
55.70 ©63.33

38.24 77.86
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central tendency and variation, respectively. Through various statistical
analyses and under certain assumptions, one may conclude that one group is
highe~ or lower in performance than another group. Tn this particular study,

it has generally been found tl.dt normal subjects excced the performance of
individuals with handicapping conditions. Although the performance of individuals
with handicapping conditions is gencrally lower than that of normal subjects,

it remains impoitant to know if ithe performance of individuals with handicapping
conditions is invariably low, or if a certain percentage of these individuals
perform above 4 point at which 50 percert of normal subjects perform, i.e., “he
normal medinun value. 1f individuals with handicapping conditions exceed medien
performance values, the indication is that at least median performance is withir
the reach of certain classes of individuals. A question rclated to such an
analysis is whether performznce above normal median perfurmance ° function of
test items or components of physical fitnecs. For example, indiviuuals with
handicapping conditions may cxceed median l2vels of performance of normal
subjects in flexibility but not in muscular strength/endurance. In order to
shed some light on these questions, the percent of impaired subjects by sex
with scores higher than mecuian values >f normal subjects wias determined. The
median values for normal subjects are presented in Table 3.32, and the percent
of impaired subjects who surpassed the median score for normals is presented in
Table 3,33,

TABLE 3.32. MEDIAN VALUES FOR NORMAL SUBJECTS ON TEST 1TEMS.

Test Item Girls Boys

+
+

Triceps Skinfold (mm.)
Abdominal Skinfold (mm.)
Subscapular Skinfold (mm.)
Sit-Ups (no.)

Leg Raise (sec.)

Trunk Raise (sec.)

Mat Creep (sec.)

Shuttle Run (sec.)

S1t and Reach (em.)

Right Grip (kg.)

Left Grip (kg.)

Arm Hang (secc.)

Pull-Ups (no.)

50-Yard Dash (sec.)

Broad Jump (in.)

Softball Distance (ft.)
Long Distance #un (yds./min.)
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Although the information presented is relatively straight forward, a few
points need to be msde relative to Table 3.33. First, the information presented
in the table does not consider modifications in test administration or specific
‘nfluences of disabilities. Thus, for example, when individuals with visual
impairments are compared with normal individuals in the 50-yard dash, no
distinction is made as to whether individuals with visual impairments used
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TABLE 3.33. PERCENT OF IMPAIRED SUBJECTS CATEGORIZED BY SEX WITH SCORES HIGHER
THAN MEDIAN VALUES OF NORMAL SUBJECTS.*

Congenital

Auditory Visual Cerebral Spinal Ancmalies/

Test Item Impairments lmpairments Palsy Neuromuscular  Amputees
Female Male TFemale Male Female Male Female Male Female Male

Triceps 65.5 42.1 58.1 46. 47.2  37.1 61.6 62.5 72.0 40.0
Skinfold

Skinfold

Subscapular 75.8 54, 49.7 52.8 71.6 80.8 50.0
Skinfold )

Sit-Ups 34.4 27, 1.5 . 0.0 4.6
Leg Raise I9.0 47. 22.2
Trunk Raise 40.2  45. . 9.1
Mat Creep** 55.5 57.3 76.5

Shuttle 59.9 50.8 100.0
Run**

Sit and 31.2  47.9 . . 25.0
Reach

Right Grip  49.7 54.4 25.8

Left Grip 54.5 60.4  30.5 23.8
Arm Hang 42.7 48.3 37.8 . 38.9

Pull-Ups 33.1  50.2 29.6 . 31.6

Dash™*

Broad Jump 39.8 52.5 26.0 34.0 . - - 0.0

Softball 51.5 50.9 18.9 16.3 0.0 0.0 5.0
pistance

Long Distance 41,0 45.1 31.3 25.3 1.7 1.1 0.0 0.0 8.3 7.1
Run

*The information presented herein doe¢s not consider modifications in procedures
followed, in certain instances, in test administration. Subjects performing
activities in wheelchairs or using other assistive devices, for example, are
cofpared with subjects following unmodified procedures.

**Because lower raw scores reflect better performance in the 50-yard dash, mat
creep, and shuttle run, the percentages presented above relative to these
items indicate the percentage of subjects who scored above the median point
relative to raw score but below the median performance level,
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guide wires, partners, or other assistive devices and no distinction is made
between the blind and partially sighted. Qbviously, these factors will
influence results. The information in Table 3.33 presents global comparisons.

In analyzing the information in Table 3.33, it must be stressed that lower
raw scores reflect better performunce in the 50-yard dash, mat creep, and
shuttle run. This being the case, the percentages presented in the table
relative to these items indicate the percentage of subjects who scored above
the median point relative to raw score but below the median performance level.
Thus, 73.5 percent of visually impaired females scored above the median point
on the 50-yard dash, which means that the greatest percentage of females
who performed better in the 50-yard dash than normal females is 26.5 percent.
In the case of skinfold measures, caution also needs to apply, since low scores
on skinfolds may denote superior performance. Extreme positive or negative
scores in relationship to skinfolds are undesirable. .

In reviewing the information in Table 3.33, it can be seen that individuals
with auditory impairments very frequently exceed the median performance of
normal subjects. Over 50 percent of auditory impaired males exceed the median
value of normal males in right grip, left grip, pull-ups, broad jump, and
softball throw for distance. In addition, auditory impaired males compare favorably
with normal males in triceps skinfold. Females with auditory impairments, on
the other hand, compare quite favorably with normal females on left grip
strength and softball throw for distance. A relatively small percentage of
individuals with auditory impairments exceeds median performance levels of normal
subjects on sit-ups.

Although many individuals with visual impairments exceed median performance
values of normal subjects, individuals with visual impairments, as a group,
do not exceed the median performance values of normal subjects to as great an
extent as do individuals with auditory impairments. Among the areas in which
male individuals with visual impairments compare most favorably are in skinfold
measurements, grip strength, and sit and reach. Females with visual impairments
compare most favorably with normal individuals in skinfold, leg raise, arm
hang, sit and reach, and the leng distance run. The poorest performance of
males with visual impairments, in comparison with normal males, occurred in
softball throw for distance, long distance run, sit-ups, mat créep, and shuttle
run. The poorest performances of females with visual impairments, in comparison
with normal females, occurred on shuttle run, mat creep, 50-yard dash, softball
distance, broad jump, right grip strength, and sit-ups.

Individuals with orthopedic impairments clearly exceed the performance of
normal individuals less often than do individuals from other groups of handi-
capping conditions. Relative to individuals with cerebral palsy, few exceed
median performance levels of normal individuals in measures of muscular
strength/endurance and cardiorespiratory endurance. Individuals with cerebral
palsy compared most favorably with normal youngsters in skinfold measurements.
Individuals with spinal neuromuscular conditions exceed the median level
performance of normal individuals, to a greater extent, in the area of muscular
strengtih/endurance than do individuals with cerebral palsy. However, in the
arcas related to softball throw for distance and test items involving the
requirement to move a wheelchair for time, Jew individuals with spinal neuro-
muscular conditions exceed median values of normal subjects. BRelative to

-,
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individuals with spinal neuromuscular conditions, most youngsters who eXceed
median level performance of normal subjects do so in the area of skinfold
measurements. Male individuals with congenital anomalies/amputations compare
most favorablv with skinfold measures of normal males. In addition, males with
congenital anomalies/amputations compare best with normal males in grip strength
and sit and reach. Males with congenital anomalies/amputations compare least
favorably with normal males in sit-ups, broad jump, softball throw for distance,
dashes, mat creep, shuttle run, and long distance events. The relatively low
values associated with "running' events were undoubtedly affected by the
different procedures that were followed by these subjects in performing these
activities. In other words, differences were undoubtedly due to differences

in procedures as well as differences in fitness. Female subjects with congenital
anomalies/amputations compared best with normal females in arm hang and pull-ups.
Females with congenital anomalies/amputations scored lowest relative to normal
females in sit-ups, trunk raise, broad jump, softball throw for distance, long
distance run, sterk stand, dashes, rise-to-stand, and shuttle run.

In summary, individuals with auditory impairments compare most favorably
relative to median performance levels of normal subjects. A reasonable per-
centage of individuals with visual impairments exceed normal median performance,
except in activities involving speed of movement through space. Individuals
who exhibit orthopedic impairments generally compare most favorably in items
dealing with skinfold measurements. Comparisons of individuals with orthopedic
impairments with normal individuals is limited because of modifications in
test items. Within the limitations of such comparisons, individuals with
orthopedic impairments do not score well relative to normal individuals.




CHAPTER 1V

FACTOR STRUOCTURE OF THE NORMAL AND
IMPAIRED SUBJECT GROUPS

A number of factor analytic solutions were caiculated from data on the
normal and impaired subject groups. Factor structures were obtained for normal
boys and girls, auditory impaired boys and girls, visually impaired boys
and girls, cerebral palsied boys and girls, and paraplegic wheelchair spinal
neuromuscular subjects (sexes combined). The procedures utilized and the
results obtained from these analyses are discussed in this chapter.

Factor Analytic Procedures

The factor analytic techniques used were those proposed by Harris and
Harris (1971) and employed by Rarick and Dobbins {1975) in a study similar to
the present one. In this procedure, six factor solutions are derived using
three types of factor analysis: incomplete principal components analysis
(Harmon, 1967), canonical component analysis {(Rao, 1955), and alpha factor
analysis (Kaiser and Caffrey, 1965); and two types of rotation: orthogonal
and oblique, The type of orthogonal rotation used was the varimax procedure
developed by Kaiser (1958), and the type of oblique rotation nsed was developed
by Harris and Kaiser (1964), The six solutions were calculated using the
default option procedures of subprogram Factor in the Statistical Package for
the Social Sciences {(Nie, et al., 1975). A variable was considered to belong
to a factor if it had a factor loading of .40 or greater on four of the six
derived solutions. This procedure was considered to constitute a conservative

. approach to factor analysis where the final factor structure is not overly
dependent on the type of factor analysis employed.

Factors which emerged from this procedure were classified as either
comparable common factors or comparable specific factors as defined by Dobbins
and Rarick (1975). In this definition, a comparable common factor is one
which has at least three variables which load at .40 or better on four out of
the six derived solutions., A comparable specific factor is defined as one
which has one or two variables which load at .40 or better on four out of the
six derived solutions.

Since the final factor structure is directly dependent upon the number and
type of variables included in the analysis, some care was taken to include only
those items which had demonstrated good reliability, In addition, variables
which had been computed from other variables (e.g.,, sum of the skinfolds, sum
of the grips, softball throw for velocity) were not entered into the factor
analysis, It also should be noted that the factor analyses performed on the
data for orthopedically impaired subjects were calculated with different sets
of variables than those performed on data from the normal and the sensory
impaired groups. This was necessary because, as discussed earlier, some tert
items were deemed inappropriate for certain orthopedic disabilities, Table 4.1
presents the variables included in the factor analysis for each group of sub-
jects., An "X" is placed next to those variables included in the factor analysis
for each group of subjects,




TABLE 4.1. TEST SCORES INCLUDED IN FACTOR ANALYSIS CATEGORIZED BY GROUP.
Paraplegic
Wheelchair
Cerebral Spinal
Normal Auditory Visual Palsy Neuromuscular

Test Items

Triceps Skinfold

Abdominal Skinfold

Subscapular Skinfold

Sit-Ups

Leg Raise

Trunk Raise

Mat Creep

Shuttle Run

Sit and Reach

Right Grip

Left Grip

Arm Hang

Pull-Ups

50~Yard bash

Standing Broad Jump

Softball Pistance

Long bistance Run (Yards
per Minute) -

X
X
X

i
F i A T A i A
Fa O ol o T T B A A i S

Seventeen test items were factor analyzed for the normal, auditory impaired,
and visually impaired subject groups. Fourteen items were factor analyzed from
cerebral palsied subjects, and 11 were factor analyzed for paraplegic wheelchair
spinal neuromuscular participants. Only subjects who took all the items listed
under the appropriate group in Table 4.1 were included in the factor analysis,
Since many subjects had missing data for a variety of reasons, the number of
subjects entered in the factor analysis was considerably less than the number
of subjects tested as part of the entire study. Table 4.2 presents a breakdown
of the number of subjects entered into the factor analysis by group membership

and sex.
1

TABLE 4.2. NUMBER OF SUBJECTS IN THE FACTOR ANALYSI1S CATEGORIZED BY GROUP

AND SEX.
—_—
Boys Girls Uncategorized

Normal 209 336
Auditory Impaired 491 385
Visually Impaired 244 167
Cerebral Palsy 55 42
Paraplegic Wheelchair - -
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An attempt was made to interpret the extracted factors including the
assignment of factor names; however, the reader is cautioned as to the subjective
nature of this task. To help identify, interpret, and label extracted factors,
the time-duration classification schema presented by Edington and Edgerton (1976)
pertaining to strength, power, und endurance was consulted and modified for
this study. TIn essence, test items characterized by maximum or near maximum
effort of an activity and/or which were performed in zero to one second were
labeled as strength. A power label was applied to those factors in which
average performance was performed from one second to two minutes. The emergence
of three power items necessitated a further distinction. A power-speed label
was applied to factors characterized by the predominance of movement for the
purpose of speed and moderate loud involvement. A power-strength label was
applied to a power factor in which the continued exertion of a relatively high
load predominated. Since these power items were associated with a 30-second
interval, they required near maximum contraction. A power-endurance label
was applied to power factors performed within a 30-second to two-minute
interval. These items were characterized by lighter load. In cases in which
there was an overlapping of time duration, factors were designated in terms of
the closest factor.

wWhile this model was cowvenient for interpreting and classifying activities
which require muscular strength/endurance, it was not sufficient to interpret
all Project UNIQUE test items. The skinfold measures and the sit and vreach
test had no applicability to this model. The long distance run, although
expressed in terms of yards per minute, wuas not rated in terms of the model
because it was conceptualized and generaliy characterized as a submaximal
cardiorespiratory endurance activity rvather than a strength/endurance factor.
Factors which included these variables, therefore, were interpreted exclusive
of this system. They were interpreted, instead, in terms of generally accepted
notions of body composition, flexibility, and cardiorespiratory endurance.

The cerebral palsied subjects included in the factor analysis had NASCP
classifications of VA or higher in order not to unduly restrict test items
selected. Only ambulatory cerebral pualsied subjects were, thus, entered into
the analysis. In view of small subject numbers and/or not to unduly restrict
test items selected, only subjects categorized as paraplegic wheelchair of the
spinal neuromuscular group were included in the factor analysis.

The factor loadings presented in the factor structure tables in the
following section have been rounded to two places, and the minus signs for
speea variables have been dropped.

when a negative factor loading appears in the tubles, it is due to the
fact that that variable is at the opposite end of the continuum when contrasted
to the other variables which load on that factor.

Results of the Factor Analyses

Factor structures were obtained on both raw score and residual (age
controlled) intercorrelation matrices. Both structures are presented for each
subject group. For those structures obtained from the raw score matrices, no
attempt was made to contyvol for possible differences in factor structure due
to age. Extracting a factor structure from the residual matrices represented
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an effort to statistically control the effects of age. Factor analyses on
residual correlation matrices have been reported previously in the physical
education literaturc (Jackson and Frankiewicz, 1975; Rarick and Dobbins, 197S).
An advantage to controlling for age is that it partials out the effects of a
variable which may be strongly related to fitness test performance, in general,
and therefore may yield a more resolute factor structure. A disadvantage of
controlling for age is that the Tesulting factor structure may be somewhat
artificial because it was not based on the actual scores obtained by subjects.
In the following discussion of factor structures, the structure obtained from
the raw score intercorrelation matrix is presented first, and the structure
obtained from the residual intercorrelation matrix is reported second for

each group of subjects.

Factor Structure of the Normal Girls

The res'’*s of the factor analyses calculated from the raw score inter-
correlatio tcrix for the normal girls are presented in Table 4.3.

TABLE 4.3. FACTOR STRUCTURE OF PHYSICAL FITNESS TEST ITEMS (RAW SCORE MATRIX)
FOR NORMAI GIRLS.

~ Orthogonal Solutions Oblique Solutions
Factors PC RAO  Alpha PC RAO  Alpha

Factor 1
Triceps Skinfold .88 .87 .90 .88 .88 .90
Abdominal Skinfold .88 .87 .88 .90 .90 .91
Subscapular Skinfold .84 .86 .83 .88 .88 .86

Factor 2
Shuttle Run .73 .71 .74 .78 77 .79
50-Yard Dash .72 .73 .72 .78 .78 .78
Broad Jump .57 .60 .55 71 - 72 .70
Sit-Ups .53 .51 .54 54 .53 .65
Mat Creep .48 .48 .47 .56 .56 .56

’ Factor 3
Right Grip .93 .90 .93 .96 .94 .96
Left Grip .87 .89 .87 .92 .93 .92
Softball Distance 43 43 .43 .50 .50 .50

R Factor 4
Trunk Raise .51 .53 .49 .57 .60 .56
Sit and Reach .49 .47 .49 .53 .51 .53
Leg Raise .46 - .48 .53 A7 .55

s

Factor 5
Arm Hang .66 .68 .67 .73 .75 .74
Pull-Ups .57 57 .55 .59 .59 .58

| ——— —

&)
N
<y




Five factors--four comparable common and one comparable specific--were
extracted from the raw score matrix for normal girls, Factor 1 is represented
by the three skinfold measurcs and, therefore, appears to be a body composition
factor., Factor 2 consists of muscular strength/endurance items which require
power. Speed of movement and coordination appear to characterize performance
in this factor. Factor 2 appears to be a power-speed factor. The grip strength.
measures and the softball throw (distance) constitute Factor 3. Factor 3 is
characterized by maximal, non-repetitive effort and, thus, seems to be pre-
dominantly a strength factor. Factor 4 is characterized by low back and hip
region involvement of the body, flexibility, and a submaximal sustained effort.
Factor 4 may have emerged because norm:: girls who did well on the two measures
of strength/endurance (especially trunk raise) did so because of greater
flexibility which allowed for greater mechanical advantage. Applying this
logic, Factor 4 might be considered a trunk/hip flexibility/power-endurance
factor. Factor 5 is a comparable specific factor characterized by the amm
hang and pull-up tests. Naming specific factors is especially hazardous, but
arm/shoulder power-strength is offered as a tentative label. The five com-
parable factors which were extracted from the raw score intercorrelation matrix
for normal girls accounted for 68.1 percent of the total variance of the 17
test items,

The results of the factor analyses performed on the residua: inter-
correlation matrix for the normal girls are presented in Table 4.4,

TABLE 4.4, FACTOR STRUCTURE OF PHYSICAL FITNESS TEST ITEMS (RESIDUAL MATRIX)
FOR NORMAL GIRLS.

ee———

—— _— |
Orthogonal Solutions ‘Obligque Solutions
Factors PC RAO  Alpha PC RAQ Alpha

Factor 1
Abdominal Skinfold .89 .88 .89 .91 .90 .92
Triceps Skinfold .89 .88 .89 .88 .87 .89
Subscapular Skinfold .84 .86 .82 .86 .89 .B6

Factor 2
Shuttiz Run .74 .76 .40 .76 .78 .56
50-Yaid Dash .60 .71 - .72 .75 .48
Broad Jump .59 .61 - .69 .71 .47
Sit-Ups .59 .56 .66 .65 .51
Long Distance Run .49 .44 .55 .52 .51
(Yards per Miaute)
Mat Creep .48 .48 .56 .57 .43

Factor 3
Right Grip .95 .91 .97 .93 .88
Left Grip
Softball Distance .43
Mat Creep .43 .50

Factor 4
Arm Hang .71 .74
Pull-Ups
Sit-Ups .51

L _ Broacl_élumg .45 .61




Four comparable comwon factors were extracted from the residual inter-
correlation matrix. Factior 1 contains the three skinfold measures and,
consequently, appears to be a body composition factor. Factor 2 appears to be
a strength/endurance factor emphasizing a power-speed dimension. Factor 3 is
comprised of the grip strength measures, the softball throw, and the mat -
creep. Factor 3 appears to be a muscular strength/endurance factor in which
maximum or near maximal effor: predominates, Thus, Factor 3 is identified
as a strength factor. Factor 4 consists of the flexed arm hang, pull-ups,
sit-ups, and standing broad jump, and could be considered to be a power-strength
factor with less emphasis on strength than Factor 3 and less emphasis on speed
than Factor 2, Thus, Factor 4 may be conceived as a power-strength factor.
The four comparable common factors derived from the residual intercorrelation
matrix for normal girls accounted for 61.7 percent of the total variance of
the 17 test items.

The factor structures obtained from the raw score and residual inter-
correlation matrices for the normal girls appear similar but not identical.
Factor 1 (body composition), Factor 2 (power-speed), and Factor 3 (strength)
seem to be fairly consistent across the two structures. The existence of raw
score Factor 4 (trunk/hip flexibility/power-endurance) is not supported by
the residual structure. A factor containing the arm hang and pull-ups would
seem to be supported as a power-strength factor, although it is not clear
whether it should be considered a comparable common or a comparable specific
factor for normal girls.

Factor Structure of the Normal Boys

The results of the factor analyses calculated on the raw score data for
the normal boys are presentad in Table 4.5,

Three comparable common factors were extracted from the raw score inter-
correlation matrix for normal boys. Factor 1 consists of the three skinfold
measures and the fiexed arm hang variable. The arm hang variable has a negative
loading, indicating a negative relationship with the skinfolds. This would
seem to support, at least for normal boys, the criticism that the arm hang
test is biased against participants with greater amounts of body fat.

Factor 1 appears to be a body composition factor. Factor 2 is comprised of a
large number of items and might best be described as a general power factor,
although the variables with the highest loadings are similar to the variables
that load on Factor 2 for the normal girls and described as power-speed.

Factor 3 is predominated by the grip strengths, although it should be noted
that in the alpha solutions, the grips loaded higher on Factor 2, The strength
label seems appropriate for Factor 3. The three comparable factors which were
extracted from the raw score .ntercorrelation matrix for normal boys accounted
for 64.0 percent of the total variance of the 17 test items.

The results of the factor analyses obtained on the residual intercorrela-
tion matrix for normal boys are presented in Table 4.6.

Four factors--three comparable common and one comparable specific--were
extracted from the residual intercorrelation matrix for normal boys. Factor 1
is predominated by the skinfold measures and appears to be a body composition
factor. As with the raw score factour structure for normal boys, flexed arm
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TABLE 4.5. FACTOR STRUCTURE OF PHYSICAL F1TNESS TEST ITEMS (RAW SCORE MATRIX)
FOR NO.MAL BOYS.

Orthogonal Solutions Oblique Solutions
Factors PC RAO  Alpha PC RAO  Alpha

factor 1
Abdominal >kinfold .91 .9¢ .92 .90 .88 .91
Subscapular Skinfold .86 .88 .87 .87 .87 .88
Triceps Skinfold .81 .83 .77 .83 .86 .79
Arm Hang .45 .46 .42 .51 .53 -.49

Factor 2
Shuttle Run .70 .81 .78 .82 .87 .83
Mat Creep .68 .71 .53 .71 .71 .58
50-Yard Dash .65 .81 . 89 .B3 .90 .91
Sit-Ups .04 .65 .60 .74 .71 .67
Softball Distance .48 .64 .77 .63 .71 77
Long Distance Run .47 .50 .53 62 .60 .60
(Yards per Minute)
Pull-Ups .46 .49 .60 .64 .62 66
Leg Raise .45 - - .49 .43 .41
Arm Hang .43 - - .46 .46
Broad Jump .42 63 .79 .64 .75 .80
Right Grip . .44 .63 .81
Left Grip - .63 .82

Factor 3
Left Grip .97
Right Grip 97
Broad Jump
Softbail Distance
Shuttle Run .61
Pull-Ups




TABLE 4.6. FACTOR STRUCTURE OF PHYSICAL FITNESS TEST ITEMS (RESIDUAL MATRIX)

FOR NORMAL BOYS,

—

Factors

Orthogonal Solutions Oblique Solutions
PC RAO  Alpha PC RAO  Alpha

Factor 1
Abdominal Skinfold
Subscapular Skinfold
Triceps Skinfold
Arm Hang

Factor 2
50-Yard Dash
Shuttle Run
Mat Creep
Sit-Ups
Softball Distance
Broad Jump

Factor 3
Left Grip
Right Grip

Factor 4
Sit-lUps
Arm Hang

Pull-Ups

.90 .87 .93 .92 .89 .93
83 .85 .83 .88 .89 .86
.81 .83 .79 . 84 .86 .81
- - -.47 -.49 45 -.56

.85 .87 .86 .83
.75 .81 .82 .80
.69 .72 .73 .71
.56 .65 .65 .64
.53 .54 .54 .55
.50 .57 .57 .57

1.00 95 1.02
.79 .94 .83

.46
.81 .54
064 -




hang loads at the opposite end of the continuum. Factor 2 is characterized
by speed, coordination, and strength and, thus, contains items which place a
premium on power-speed. Factor 3 is a comparable specific factor consisting
solely of the grip strength measures and is labeled as a strength factor.

The variables in Factor 4 seem to require a less2r degree of strength than
Factor 3 but greater strength and lesser speed than Factor 2. Thus, Factor 4
might be appropriately labeled a power-strength factor. The four factors
which emerge from the residual matrix account for 62.8 percent of the total
variance of the 17 test items.

The factor structures obtained from the raw score and residual inter-
correlation matrices for the normal boys appear to confirm the fact that, at
least for this group of subjects, age operated as a variable which contributed
to the production of an artificially large general factor. The factor structure
resolution from the residual matrix is much clearer than that obtained from
the raw score matrix which appears to yield at least one exaggerated common
factor (Factor 2). There remain, however, similarities between the two
structures. Factor 1 (body composition) is virtually identical for both
structures. Although Factor 2 in tho raw score structure is confused by the
apparent generalizing sffect of age, the variables which tend to have the
Lhighest loadings are similar to the variables which constitute Factor 2 (power-
speed) in the residual structure. The residual matrix appears to separate
power items emphasizing strength and speed. The grip strength measures appear
to comprise a factor for ncrmal boys, but it is unclear whether that factor
should be considered a comparable common or a comparable specific factor.
Factor 4 (power-strength) was not supported by both structures. The variables
which constitute Factor 4 may have been subsumed as part of the general
Factor 2 in the raw score factor structure.

Factor Structure of the Auditory Impaired Girls

The results of the factor analyses extracted for the raw score inter-
correlation matrix for auditory impaired girls are presented in Table 4.7.

Five comparable common factors emerged from the raw score matrix of
the auditory impaired girls. Factor 1 is comprised of the skinfold measures
and appears to be a body composition factor. Factor 2 consists of variables
exhibiting a speed/force/coordination relationship. 1t appears to be a
power-speed factor. Factor 3 is comprised of variables which require a single
maximal effort on behalf of the participant. Factor 3 seems to be a strength
factor. The measures contained in Factor 4 all involve the action of the
low back and/or lower extremities. Since measures of power-endurance and
flexibility load on Factor 4, the label of trunk/hip flexibility/power-endurance
seems logical. Factor 5 is more difficult to describe. However, since it
consists of the arm hang and pull-ups and emphasizes high load to a greater
extent than Factor 2, it is logically considered a power-strength factor.
The fact that the long distance run appears may be due to the strength/endurance
relationship required by test items, i.e., the endurance element required in
arm hang and the strength/power element required in the long distance run.
Thus, Factor 5 might be labeled as power-strength factor. The five extracted
factors accounted for 70.9 percent of the total variance of the 17 test items
for auditory impaired girls.




TABLE 4.7. FACTOR STRUCTURE OF PHYSLCAL FITNESS TEST ITEMS (RAW SCORE MATRIX)
FOR AUDITORY IMPAIRED GIRLS.
.==.H
Orthogonal Solutions Oblique Solutions

Factors PC RAO  Alpha PC RAO  Alpha

Factor 1
Abdominal Skinfold .87 .88 87 .88 .89 .88
Subscapular Skinfold .86 .86 .86 .88 .88 .88
Triceps Skinfold .82 .82 .82 .82 .82 .82

Factor 2
Shuttle Run ' .82 .82 .81 .86 .86 .86
Mat Creep 77 .78 .76 .82
50-Yard Dash .69 .59 .70 .79

Factor 3
Right Grip .94 .94 91
Left Grip 91 .93 .88
Softball Di.tance .58 .35 .62
Broad Jump .49 +45 .52

Factor 4
S8it and Reach .55 .58 .52
Sit-Ups .54 .55 .53
Leg Raise .50 4 .52
Trunk Raise A7 .44 49

Broad Jump .48

Factor S
Arm Hang .78 .79
Pull-Ups .59 .57
Long Distance Run .45
(Yards per Minute)




The factor structure derived from the resideual intercorrelation matrix of
the auditory impaired girls is presented in Table 4.8.

TABLE 4.8. FACTOR STRUCTURE OF PHYSICAL FITNESS TEST ITEMS (RESIDUAL MATRIX)
FOR AUDITORY IMPAIRED GIRLS.

Orthogonal Solutions Oblique Solutions
Factors rC RAQ  Alpha PC RAO Alpha

Factor 1
Abdominal Skinfold .87 .87 .87 .88 .88 .88
Subscapular Skinfold .85 .85 .85 .87 .88 .87
Triceps Skinfold .81 .81 .81 .81 .81 .82

Facttor 2
Shuttle Run .82 .82 .82 .85 .85 .85
Mat Creep .77 .77 .77 .82 .83 .82
S0-Yard Dash .69 .68 .70 .78 .78 .79

Factor 3
Right Grip .94 .94 .90 .95 .95
left Grip )1 .93 .87 .92 .95
Softball Distance .55 .51 .59 .58 .55
Broad Jump .45 .41 .49 .51 .48

Factor 4
Sit and Reach .54 .55 .51 .57 .58 .
Sit-Ups .54 .55 .52 .66 .67 .65
Leg Raise .47 .44 .48 .52 .49 .55
Trunk Raise .46 .42 .48 .48 .45 .50
Broad Jump .42 .46 - .55 .58 .51

Factor §
Arm Hang .79 .78 .79 .83 .83 .83
Pull-Ups .58 .59 .57 .60 .61 .59
Long Distance Run .46 .45 .47 .53 .53 .53

Five comparable common factors were extracted from the residval inter-
correlation matrix of the auditory impaired girls. Factor 1 contains the
three skinfold measures and may be considered a body comptsition factor.
Factor 2 consists of variables whigh place a premium on speed of movement.
Factor 2 appears to be 2 power-speed factor. The items which comprise
Factor 3 require a single maximal effort for successful executior and appears
*o reflect a strength factor. Factor 4 consists of measures of power-endurance,
as well as a measure of flexibility, which involves the lower trunk and/or hip
region. Trunk/hip flexibility/power-endurance would seem to be a logical
label for Factor 4. Using the same logic as presented in connectisn with the
raw score matrix, Factor 5 is tentatively labeled as a power-strength fact-r.
The five factors derived from thr residuval matrix for the auditory impaire:
girls accounted for 69.7 pevcent of the total variance of the 17 test items.
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' The factor structures obtained from the raw score and residual score

intercorrelation matrix for the auditory impaired girls are virtually identical.
Unlike the group of normal boys, which is apparently influenced by the
generalizing effect of age, no such influence appears for the auditory impaired
girls. The existence of all five factors is supported by their presence on
both factor structures.

Factor Structure of the Auditory Impaired Boys

The results of the factor analyses obtained from the raw score matrix for
auditory impaired boys is presented in Table 4.9.

TABLE 4.9. FACTOR STRUCTURE OF PHYSICAL FITNESS TEST ITEMS (RAW SCORE MATRIX)
FOR AUDITORY IMPAIRED BOYS.

Orthogonal Solutions Oblique Solutions
Factors PC RAQ  Alpha PC RAO  Alpha

Factor 1
Abdominal Skiniold .92 .91 .91 .92 .92 .91
_Subscapular Skinfold .86 .87 .86 .37 .88 .87
Triceps Skinfold .82 .83 .81 .82 .83 .81

Factor 2
Shuttle Run .83 .83 .81 .81 .91 .89
Mat Creep .80 .81 .80 .83 .83 .83
S0-Yard Dash .72 .73 .72 .85- .85 .84

Factor 3
Right Grip .91 .90 .84 .94 .96 .87
Left Grip .87 .90 .90 .95
Broad Jump .68 .59 .78 .79 .73 .85
Softball Distance .64 .56 .71 .67
50-Yard Dash .44 - .60 .57
Pull-Ups 41 - .56 .51 .45 .61

Factor 4
Arm Hang .68 .73 .58 .72 .75 .65
Leg Raise .58 .54 .59 .61 .57
Sit-Ups .52 .61
Pull-Ups .59 .56 . 66 .41
Long Distancé Run 54
(Yards per Minute)
Broad Jump .50 .56 .65 .46

Four comparable common factors emerged from the raw score intercorrelation
- matrix of the auditory impaired boys. Factor 1 is represented by the three
skinfold measures. Factor 1 appears to be a body composition factor. Factor 2
consists of measures which place an emphasis on a force/time/coordination
dimension and might be terried a power-speed factor. A strength factor appears
to dominate Factor 3. Factor 4 consists of a rather diverse group of variables
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reflecting high power or strength and power-endurance factors. Due to the
predominance of the arm hang, this factor is viewed tentatively as a power-
strength factor. The four factors extracted from the raw data matrix of the
auditory impaired boys accounted for 67.4 percent of the total variance of
the 17 test items.

The results of the factor analyses performed on the residual inter-
correlation matrix for the auditory impaired boys is presented in Table 4.10.

TABLE 4.10. FACTOR STRUCTURE OF PHYSICAL FITNESS TEST ITEMS (RESIDUAL MATRIX)
FOR AUDITORY IMPAIRED BOYS.

Orthogonal Solutions 0blique Solutions
Factors pC RAQ  Alpha pC RAO Alpha
Factor 1
- Abdominal Skinfald .90 .90 .87 .92 .92 .89
Subscapular Skinfold .85 .86 .82 .88 .89 .85
Triceps Skinfold .84 .83 .85 . B4 .83 .84
Factor 2
Shuttie Run .85 .85 .84 .88 .88 .88
Mat Creep .79 .80 .79 .81 .82 .81
" 50-Yard Dash .79 .79 .80 .84 .83 .85
Factor 3
Right Grip .93 91 .86 .94 .93 .88
Left Grip .85 .90 77 .86 .91 .80
Softball Distance .43 - .50 .49 .45 .54
Broad Jump .42 - 49 .51 .47 .55
Factor 4
Trunk Raise .61 .63 .54 .61 .63 .54
Sit-Ups .49 Y- 34 .54 .57 .55 .62
Leg Raise .43 - .48 .49 .47 .53
Factor 5 .
Pull-Ups .73 .74 .59 iy .76 .66
Arm Hang .59 62 .57 .67 .68 .66

Four comparable common and one comparable specific factor emerged from
the residual intercorrelation matrix for the auditory impaired boys. Factor 1
is characterized by the skinfold measures and appears to be a body composition
factor. Factor 2 consists of three variables which are associated with
power-speed. Factor 3 is comprised of measures which require one short maximum
effort for successful execution. Factor 3 might be appropriately labeled a
strength factor. Factor 4 contains three power-endurance variables which
involve the low trunk or hip areas. Factor 4 might be a trunk/hip power-
endurance factor. Factor 5 is a comparable specific factor defined by the
pull-ups and flexed arm hang tests. Although labeling a specific factor is
especially hazardous, Factor S might he tentatively viewed as an arm/shoulder
power-strength factor. The five factors extracted from the residual
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intercorrelation matrix for the auditory impaired boys accounted for 67.9
percent of the total variance of the 17 test items.

The residual intercorrelation matrix appears to yield a more resolute
factor structure than the raw score matrix for the auditory impaired boys.
One additional factor emerged from the residual matrix. In essence, the
residual matrix separated power-strength factors from the power-endurance
factors found in the raw score matrix. The existence of the three remaining
factors (body composition, power-speed, and strength) is supported by virtue
of their extraction from both matrices.

Factor Structure of the Visually Impaired Girls

The results of the factor analyses obtained on the raw score matrix for
visually impaired girls is presented ip Table 4.11.

TABLE 4.11. FACTOR STRUCTURE OF PHYSICAL FITNESS TEST LITEMS (RAW SCOLE
MATRIX) FOR VISUALLY IMPAIRED GIRLS.

Orthogonal Solutions Oblique Solutions
Factors PC RAO  Alpha PC RAO Alpha
Factor 1
Abdominal Skinfold .88 .88 .87 .89 .90 .89
Subscapular Skinfold .87 .87 .86 .88 .88 .88 °
Triceps Skinfold .86 .86 .86 .87 .87 .86
Factor 2
50-Yard Dash . .77 .78 .76 .81 .83 . .80
Broad Jump .13 .73 .71 .79 .80 .78
Softball Distance .62 .6/ .57 .64 .69 .60
Shuttle Run .55 .53 .56 .54 .52 .55
Mat Creep .54 .54 .52 .58 .60 .57
Long Distance Run .50 .46 .53 .53 .50 .55
(Yards per Minute)
Sit-Ups .48 .46 .48 .53 .52 .53
Factor 3
Right Grip .85 .84 .82 .94 .94 .91
Left Grip .84 .84 .84 .93 .94 52
Broad Jump - - .42 .60 .59 .63
Factor 4
Leg Raise .70 .63 .72 .72 .65 .74
Trunk Raise .62 .67 .64 .65 .69 .67
Sit and Reach .47 .44 .47 .52 49 .52
Factor 5
) Pull-Ups 79 .79 .75 .80 .80 .76
Arm Hang - - .40 .50 .51 .5C

.l
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Five factors--four comparable common and one comparable specific--emerged
from the raw score intercorrelation matrix of the visually impaired girls.
Factor 1 consists of the three skinfold measures and appears to be a body
composition factor. Factor 2 is characterized by items which possess a
force/time/coordination dimension and might be appropriately labeled a
power-speed factor. Factor 3 contains the grip strength measures and the
standing broad jump test. It appears to be a strength factor. Factor 4 con-
sists of two power-endurance items and one flexibility item which involve
the lower back and/or hip region. Factor 4 might be considered a trunk/hip
flexibility/power-endurance factor. Factor S is a comparable specific factor
defined by the pull-ups and flexed arm hang test items. Factor 5 is tentatively
labeled a power-strength factor. The five factors extracted from the raw
data matrix of the visually impaired girls accounted for 70.0 percent of the
total variance of the 17 test items.

The results of the factor analyses performed on the residval inter-
correlation matrix of the visually impaired girls is presented in Table 4.12.

TABLE 4.12, FACTOR STRUCTURE OF PHYSICAL FITNESS TEST ITEMS (RESIDUAL MATRIX)
FOR VISUALLY IMPAIRED GIRLS.

Orthogonal Solutions Oblique Solutions
Factors PC kA0 Alpha PC RAO Alpha
Factor 1
Abdominal Skinfold .88 .88 .87 .89 .89 .88
Subscapular Skinfold .87 .88 .87 .89 .89 .89
Triceps Skinfold . 86 .86 .86 .86 .87 .86
Faccor 2
50-Yard Dash .77 .77 .75 .80 .81 .79
Broad Jump .72 .72 .70 .78 .78 .76
Softball Distance .60 .64 .56 .62 .65 .58
Mat Creep .58 60 .56 .63 .65 .61
Long Distance Run .53 .50 .55 .56 .53 .57
(Yards per Minute)
Shuttle Run .52 .50 .54 .51 49 .53
Sit-Ups .47 .45 .47 .51 ¢ .50 .50
Factor 3
Right Grip .90 .87 .84 .96 .93 .90
Left Grip .84 .86 .85 .91 .93 .92
Factor 4
Leg Raise .69 62 .70 .70 .63 .72
Trunk Raise .61 .65 .£4 .63 66 .66
Sit and Reach
Factor 5
PulI-Ups .80 .79 .74 .82 .81 .76
Arm dang - .40 .43 .50 .51 .53 |
—
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Three comparable common factors and two comparable specific factors were
extracted from the residual intercorrelation matrix for visually impaired
girls. Factor 1 contains the three skinfold items and appears to be a body
composition factor. Factor 2 consists of a number of variables which are
characterized by speed and appears to be a power-speed factor. Factor 3 is
a comparable specific factor defined by the two grip strength measures.
Factor 3 might be considered a strength factor, .lthough as mentioned previously,
naming comparable specific factors is an especially hazardous undertaking.
Factor 4 is characterized by two power-endurance items and one flexibility
item which involve the low back and/or hip regions of the body. Factor 4
appears to be a trunk/hip flexibility/power-endurance factor. Factor 5 is a
comparable specific factor which consists of pull-ups and flexed arm hang
measures. It is tentatively labeled an arm/shoulder power-strength factor.
The five factors extracted from the residval intercorrelation matrix for the
visually impaired girls accounted for 69.3 percent of the total variance of
the 17 test items.

The factor structures obtained from the raw scorve intercorrelation
matrix and the residual intercorrelation matrix for the visually impaired
girls appear to be quite similar. In fact, the only major distinction appears
to be that the standing broad jump test loads on Factor 3 for the raw score
factor matrix, but does not appear with Factor 3 for the residual intercorrela-
tion matrix factor structure. The result is that Factor 3 for the raw score
factor structure is considered to be a comparable common factor, while Factor 3
for the residual matrix factor structure is interpreted as a comparable specific
factor. The existence of the remaining factors is supported by their extraction
from both matrices.

Factor Structure of the Visually Impaired Boys

The results of the factor analyses performed on the raw score matrix for
visually impaired boys is presented in Table 4.13.
i
Four comparable common factors emerged from the raw score intercorrelation
matrix of the visually impaired boys. Factor 1 appears to be a body composition

factor, as it contains the three skinfold measures. With the exception of

the grip strength measures, Factor 2 is predominated by items which place

a premium on a fo—ce/speed/coordination relationship and, thus, might

be considered a power-speed factor. FYactor 3 is defined by the grip strength
measures and the pull-up test. Factor 3 appears to be an upper limb strength
factor. Variables predominating in Factor 4 appear to emphasize the exertion
of maximal or near maximal effort in a relatively short time period. Factor 4
appears to be a power-strength factor. The four factors extracted from the
raw data matrix of the visually impaired boys accounted for 66.4 percent of
the total variance of the 17 test items.

The results of the factor analyses performed on the residual intercorrela-
tion matrix for the visually impaired boys in presented in Table 1.14.

Three comparable common factors and one comparable specific factor emerged
from the residual intercorrelation matrix of the visually impaired boys.
Factor 1 consists of the three skinfold measures and appears to be a body
compnsition factor. Factor 2 is characterized by time/speed/coordination and

Q37
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TABLE 4.13. FACTOR STRUCTURE OF PHYSICAL FITNESS TEST ITEMS (RAW SCORE
MATRIX) FOR VISUALLY IMPAIRED BOYS.

Orthogonal Solutions Oblique Solutions
Factors 1’C RAO  Alpha PC RAG _ Alpha
Factor 1
Abdominal Skinfold .96 .94 .95 .96 .95 .94
Subscapular Skinfold .89 .92 .89 .90 .92 .89
Triceps Skinfold .83 .83 .83 .86 .85 .84
Factor 2
50-Yard Dash .73 .72 .77 .79 .78 .82
Broad Jump .69 .71 .72 .84 .85 .85
Softball Distance .64 67 .66 .73 .75 .73
Mat Creep .58 .60 .54 .62 .63 .59
Long Distance Run «55 .55 «55 .69 .68 .68
(Yards per Minute)
Shuttle Run .49 .48 .51 .51 .51 .52
Right Grip - - .44 .56 .55 .60
Left Grip - - .44 .56 .55 .91
Factor 3
Left Grip .85 .83 .76 .95 .96 .86
Right Grip .82 .84 .74 .93 .96 .84
Pull-Ups - - .57 .43 .41 .65
Factor 4 .
Pull-Ups .65 .74 .42 .73 .81 .56
Arm Hang .57 .66 .42 .64 .72 .53
Sit-Ups .56 .49 .46 .66 .62 .59
Long Distance Run .54 .49 .41 .68 .65 57
(Yards per Minute)
Leg Raise .50 .42 .55 .52 .45 .58

. _ et e Rt === ——— - o -
——
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TABLE 4.14. FACTOR STRUCTURE OF PHYSICAL FITNESS TEST ITEMS (RESIDUAL MATRIX)
FOR VISUALLY IMPAIRED BOYS.

Orthogonal Solutions Oblique Solutions
Factors PC RAO  Alpha PC RAO  Alpha
Factor 1
Abdominal Skinfold .95 .93 .93 .98 .95 .93
Subscapular Skinfold .89 .91 .87 .90 .92 .88
Triceps Skinfold .84 .84 .85 .87 .87 .86
Factor 2
50-Yard Dash .71 .68 .74 .75 .73 W77
Broad Jump .69 .70 .69 .80 .81 .81
Softball Distance .63 .65 .61 .67 .69 .66
Mat Creep .62 .64 .59 .67 .68 .65
Long Distance Run .53 .53 .54 .66 .65 .65
(Yards per Minute)
Shuttle Run .46 .45 .46 .46 .45 .46
Factor 3
Left Grip .91 .88 .84 .97 .94 .89
Right Grip .84 . 88 .79 .90 .94 .85
Factor 4
Pull-Ups .64 .73 .44 .70 .78 .54
Arm Hang .56 . 65 .43 . 62 .70 .51
Sit-Ups .54 .47 .45 .62 .59 .56
Leng Distance Run .52 .46 .41 .64 .61 .55
(Yards per Minute)
Leg Raise .47 - .55 .47 - .55
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could be considered to be a power-speed factor. Factor 3 is a comparable
specific factor defined by the two grip strength measures. It might be
tentatively labeled as a strength factor. Factors predominating in Factor 4
appear to require near maximum force in a relatively short time period. The
logical label for Factor 4 might be power-strength factor. The four factors
extracted from the residual intercorrelation matrix for the visually impaired
boys accounted for 63.6 percent of the total variance of the 17 test items.

The factor structures ebtained from the raw score intercorrelation matrix
and the residual intercorrelation matrix for the visually impaired boys appear
to be quite similar, although the residual matrix structure may be slightly
more resolute. Factor 1 (body composition), Factor 2 (power-speed), and
Factor 4 (power~-strength) would appear to be supported for the visually impaired
boys by virtue of their emergence on both factor structures. The existence
of a factor containing the grip strength measures would also seem to be
supported, although it is unclear whether that factor should be considered a
comparable common factor or a comparable specific facter.

Factor Structure of the Cerebral Palsied Girls

The results of the factor analyses obtained on the raw score matrix for
cerebral palsied girls is presented in Table 4.15.

TABLE 4.15. FACTOR STRUCTURE OF PHYS1CAL F1TNESS TEST ITEMS (RAW SCORE MATRIX)
FOR CEREBRAL PALSIED GIRLS.

Orthogonal Solutions Obligque Solutions
Factors PC R:0  Alpha PC RAO  Alpha
Factor 1
Subscapular Sxinfold .91 .86 .93 .92 .86 .94
Triceps Skinfold .91 .93 .90 .91 .93 .90
Abdominal Skinfold .89 .91 .89 .91 .92 .90
Mat Creep ~.47 -.46 =-. 46 ~.51 -, 47 =-.50
Factor 2
Shuttle Run .92 .85 .90 .98 .90 .96
Mat Creep .55 .61 .52 .61 .66 .58
50-Yard Dash .53 .52 .60 .56 .54 .62
Factor 3
Right Grip iy .89 .83 1.00 . .91 .85 1.02
Left Grip .85 .92 .75 .8 .92 .76
Factor 4
Pull-Ups .73 - .73 .73 - .73
Softball Distance .64 - .65 .69 - .69
Arm Hang .54 - .55 .59 - .58
Factor S
Long Distance Run .93 .82 .96 .95 .85 .99
(Yards per Minute)
Sit-Ups .56 .65 .52 .61 .67 .58
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Three comparable common factors and two comparable specific factors
were extracted from the raw score matrix for cerebral palsied girls. Factor 1
consists of the three skinfold measures and the mat creep item. As indicated
by the negative loading, cerebral palsied girls with large skinfolds had
greater difficulty with the mat creep test. Factor 1 appears to be a body
composition factor. Faltor 2 consists of three measures which place a premium
on the exertion of submaximal force in time., However, unlike previously
discusse. groups, scores on the shuttle run and dashes exceed 30 seconds,
Thus, Factor 2 appears to be a power-endurance factor. Factor 3 is a comparable
specific factor defined by the grip strength measures. Factor 3 might be
tentatively labeled a strength factor. Factor 4 is comprised of three variables
which involve the arm and shoulder musculature and which are characterized by
the exertion of maximal or near maximal effort in a relatively short time
period. Factor 4 appears to be an arm/shoulder power-strength factor.
Factor 5 is a comparable specific factor consisting of the long distance run
and the sit-ups. In view of its sustaining characteristics, Factor 5 might
be tentatively labeled a power-endurance factor. It is distinguished from
Factor 2 in that more emphasis on endurance is placed on Factor 5. The five
factors extracted from the raw score matrix for cerebral palsied girls accounted
for 77.2 percent of the total variance of the 14 test items.

The results of the factor analyses performed on the residual inter-

correlation matrix for the cerebral palsied girls is presented in Table 4.16.

TABLE 4.16. FACTOR STRUCTURE OF PHYSiCAL FITNESS TEST ITEMS (RESIDUAL MATRIX)
FOR CEREBRAL PALSIED GIRLS.

[ Orthogonal Solutions  Oblique Solutions |
Factors pPC RAO  Alpha PC RAO  Alpha
Factor 1
Triceps Skinfold .94 .94 .93 .92 .92 .91
Abdominal Skinfold .92 .93 .91 .92 .93 .91
Subscapular Skinfold .88 .87 .9G .89 .88 .90
Mat Creep -.54 -.52 -.54 -.59 -,57 -.58
Shuttle Run -.40 - -.44 -.49 -.48 -.52
Factor 2
Long Distance Run .72 .74 .76 .73 .77 .76
(Yards per Minute)
50-Yard Dash .68 .64 .70 .68 .62 .70
Shuttle Run .63 .56 .63 .68 .60 .69
Sit-Ups .56 .61 .53 .57 .63 .55
Factor 3
Right Grip .82 .78 .93 .84 .79 .95
Left Grip .74 .77 .66 .72 .79 .67
Factor 4
Pull-Ups .75 .61 .77 .74 .61 .76
Softball Distance .69 .80 .60 .73 . B4 .70
Arm Hang .49 - .91 .35 .47 .57
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The residual intercorrelation matrix yielded three comparable common
factors and one comparable specific factor for the cerebral palsied girls.
Factor 1 is comprised of the three skinfold measures, mat c¢reep, and shuttle
run test items. Factor I might be considered to be a body composition factor
which has a negative effect on certain speed items of cerebral palsied girls.
Factor 2 is comprised of items which were labeled as power-endurance factors
in the raw score matrix. It is possible that these test items are combined
because the scores of cerebral palsied girls are lower in dash and shuttle run
test items which move performance toward a power-endurance factor. Factor 2,
thus, may be labeled a power-endurance factor. Factor 2 is a comparable
specific factor comprised of the two grip strength measures. It might tenta-
tively be labeled a strength factor. Factor 4 contains three variables which
all involve the musculature of the arms and shoulders. Factor 4 appears to
be an arm/shoulder power-strength factor. The factors extracted from the
residual intercorrelation matrix of the cerebral palsied girls accounted for
70.6 percent of the total variance of the 14 test items.

The factor structure derived from the residual intercorrelation matrix
for the cerebral palsied girls did not necessarily yield a more resolute
factor strucfure’ than that derived from the raw score intercorrelation matrix.
Each solution yielded three compuarable common factors. The existence of
Factor 1 (body composition), Factor 2 (power-endurance), and Factor 4 (arm/
shoulder power-strength) would seem to be supported for the cerebral palsied
girls. The power-speed factor, which is characteristic of preceeding groups,
appears to be vreplaced by a porer-endurance factor «n the cerebral palsied
girls groups because of the lower performance scores obtained by cerebral
palsied girls on the dash and shuttle run. Furthermore, a comparable specific
factor, defined by the grip strengths and labeled as a strength factor, would
also seem to be confirmed.

Factor Structure for the Cerebral Palsied Boys

The results of the factor analyses viocvained from the raw score matrix for
cerebral palsied boys is prezented in Table 4.17,

Three comparable commor and one comparable specific factor emerged from
tne raw score intevcorrelation matrix of the cerehral palsied boys. Factor 1
consists of the three skinfold measures and is clearly a body composition
factor. Factor 2 is comprised of variables which place a premium on a force/
rime/coordination dimension. Since aveérage performance on the dash and shuttle
approaches or exceeds 30 seconds, Factor 2 might be termed a power-endurance
factor. Factor % is defined by variables which involve force and power.
Factor 3 appears to be an upper limb power-strength factor. Factor 4 is a
comparable specific factor which consists solely of the leg raise item. No
attempt will be made to attach a label to Factor 4. The three comparable
common Yactoyvs and one comparable specific factor extracted from the raw score
intercor*~tation matrix of the cerebral palsied boys accounted for 72.6 percent
of the i1utal variance of the 14 test items.

The results of the factor analyses performed on the residual intercorrela-
tion matrix of the cerebral palsiad boys 1s presented in Table 4.18.

The factor structure obtained from the residual intercorrelation matrix
for the¢ cerebral palsied boys consisrt- of three comparable common factors and
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TABLE 4.17. FACTOR STRUCTURE OF PHYSICAL FITNESS TEST ITEMS (RAW SCORE MATRIX)
FOR CEREBRAL PALSIED BOYS. _

Orthogonal Solutions Oblique Solutions

Factors PC RAO  Alpha PC RAQ  Alpha

Factor 1
Triceps Skinfold .90 .89 .85 .90 .89 .86
Abdominal Skinfold .88 .89 .88 .89 .90 .89
Subscapular Skinfold .83 .83 .84 .82 .83 .84

Factor 2
50-Yard Dash .89 .90 .90 91 .91 .91
Shuttle Run .84 .86 .84 .84 .85 .84
Long Distance Run .78 .75 .80 .78 .75 .81
(Yards per Minute}
Mat Creep .60 .62 .58 .60 .62 .59
Softball Distance .58 .60 .57 .61 .38
Sit-Ups .56 .55 .57 .35 .56

Factor 3
Pull-Ups .90 .89 .81 .90 .82
Arm lang .78 .86 .73 .87 .74
Left Grip .71 .54 .78 +59 .78
Right Grip .60 43 .63 .62

Factor 4
Leg Raise .40

TABLE 4.18. FACTOR STRUCTURE OF PHYS1CAL FITNESS TEST ITEMS (RESIDUAL MATRIX)
FOR CEREBRAL PALSIED BOYS.

Orthogonal Solutions Oblique Solutions
Factors PC RAD Alpha PC RAD  Alpha

Factor 1
Triceps Skinfolg .96 .94 .93 .96 .94 .94
Abdominal Skinfold .87 .88 .86 .88 .90 .87
Subscapular Skinfold .84 .84 .84 .84 .84 .83

Factor 2
50-Yard Dash .90 .90 .90 .91 .91 .90
Shuttle Run .82 .84 .83 .83 .84 .83
Long Distance Run .79 .76 .83 .80 .77 .83
(Yards per Minuvte)
Softball Distance .67 .68 .65 67 .68 .63
Mat Creep .58 .58 .58 .60 .60 .60
Sit-Ups .57 .57 .56 .56 .56 .55

Factor 3
Pull-Ups . 87 .85 .83 .88 .85 .84
Arm Hang 77 .82 .69 .78 .83 .70
left Grip .49 .46 .38 .49 .46 .58

Factor 4

Leg Raise 73 71 .76 4 .72 .77
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one comparable specific factor. The three shinfold measures comprise Factor 1.
Factor 1 appears to be a body composition factor. Factor 2 is defined by
variables which arc dependent upon time and/or explosive coordinated movement
for their successful completion. In view of raw scores, Factor 2 seems to be

a power-endurance factor. Factor 3 consists of items which involve the muscula-
ture of the hands and arms. Consequently, an upper limb strength/power-strength
label seems appropriate. Factor 4 is represented solely b» the timed leg

raise test item; no attempt will be made to name this factor. The three
comparable common and one comparabie specific factors that define the factor
structure derived from the residual intercorrelation matrix for cerebral palsied
boys accounted for 70.1 percent of the total variance of the 14 test items.

The factor structures obtaincd for the cerebral palsied boys appear to
be very similar. The major difference between the factor structure derived
from the raw score matrix, when compared to the structure derived from the
residual matrix, is that the right hand grip strength measure failed to load
on Factor 3 in the residual matrix factor structure. The existence of the
three comparable common factors (body composition, power-endurance, and upper
limb strength/power-strength) and one comparable specific factor would seem
to be supported for cerebral palsied boys.

Factor Structure of the Paraplegic Wheelchair
Spinal Neuromuscular Participants

Duc to the relatively low number of paraplegic wheelchair participants
tested for this study, males and females were combined for the factor analyses.
The results of the factor analyses extracted from the raw score matrix for
paraplegic wheelchair participants is presented in Table 4.19.

TABLE 4.19. TFACTOR STRUCTURE CF PHYSICAL FITNESS TEST ITEMS (RAW SCORE MATRIX)
FOR PARAPLEGIC WHEELCHAIR SPINAL NEUROMUSCULAR PARTICIPANTS.
Orthogonal Solutions Oblique Solutions
Factors PC RAC  Alpha PC RAQ Alpha

Factor 1
Subscapular Skinfold .88 .87 .90 .88 .38 .90
Triceps Skinfold .82 .86 .78 .81 .86 .77
Abdominal Skinfold .77 .77 .77 .77 .77 .77

Factor 2
Shuttle Run .84 .87 .83 . 87 .90 .86
50-Yard Dash .82 .79 .82 .82 .80 .81
Long Distance Run .66 .66 .67 .72 .72 .72
(Yards per Minute)

Factor 3
Left Grip
Right Grip
Softball Distance
Arm Hang
Pull-Ups




Three comparable common factors emerged from the raw score intercorrela-
tion matrix of the paraplegic wheelchair participants. Factor 1 appears
to be a body composition factor, as it is comprised by the three skinfold
measures. Factor 2 consists of three variables which place an emphasis on a
time/force dimension. Since wheelchair participants straddle 30 seconds in
their performance on the dash and shuttle run, Factor 2 might be labeled a
power-speed or power-endurance item. For consistency with other groups, this
will be labeled as a power-speed factor. Factor 3 consists of variables which
require strength. Factor 3 appears to be an upper limb strength factor. The
three comparable common factors extracted from the raw score intercorrelation
matrix for the paraplegic wheelchair participunts accounted for 72.8 percent
of the total variance of the 11 test items.

The results of the factor analyses obtained from the residual inter-
correlation matrix of the paraplegic wheelchair participants is presented in
Table 4,20.

TABLE 4.20. FACTOR STRUCTURE OF PHYSICAL FITNESS TEST ITEMS (RESIDUAL MATRIX)
FOR _PARAPLEGIC WHEELCHAIR SPINAL NEUROMUSCULAR PARTICIPANTS.

Orthogoual Solutions Oblique Solutions
Factors PC RAO  Alpha PC RAD  Alpha

Factor 1
Subscapular Skinfold .88 .90 .89 .88 .90
Triceps Skinfold .83 .79 .80 .83 .79

Abdominal Skinfold . .75 .76 .75 15 .75

Factor 2
Shuttle Run .83 .84 .88 .88 .87
50-Yard Dash .82 .81 .82 .83 .80
Long Distance Run .64 .67 .71 .70 .72
(Yards per Minute)

Factor 3
Right Grip .83 .90 .75 .B7 .93 .81
Lefr Grip .79 .B8 .72 .84 .91 .78
Arm Hang .65 .53 .71 .66 .58 .72
Softball Distance .63 .61 .60 .68 .66 .66
Pull-Ups .53 .43 57 .53 .43 .57

Three comparable common factors emerged from the residual intercorrelation
matrix for the paraplegic wheelchair participants. Factor 1 is defined by the
three skinfold measures and appears to be a body composition factor. Factor 2
consists of variables which are dependent upon time and wheelchair propulsion,
Factor 2 appears to be a power-speed factor. Factor 3 is comprised of variables
which predominantly involve the musculature of the upper limbs. Factor 3 might
be labeled an upper limb strength factor. The three comparable common factors
extracted from the residual intercorrelation matrix of the paraplegic vheel-
chair :articipants accounted for 73.7 percent of the total variance of the
11 test items.
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The factor structures obtained from the raw score intercorrelation ratrit
and the residual intercorrelation matrix were very similar. Age did nov
appear to have a generalizing effect upon this group of subjects. The existence
of the three factors which emerged on cach solution would seem to be supported.
In the case of wheelchair participants, three, ratter than four, Zactors
emerged. This was due to the combining of power-strength items such as the
arm hang and pull-up merging with gri;; strength items. Since the grip items
were more predominant, the factor was identified as a strength factor.

The factors of body composition and power-endurance, although perhaps
less resolute, were both extracted for cerebral palsied subjects. The power-
speed factor, which was characteristic of the normal, auditory, and visual
groups, appeared as a power-endurance factor since the scores of cerebral
palsied subjects were relatively larger on dash and shuttle run items. Cercbral
palsied boys exhibited a strength/power-strength factor, whereas cerebral
palsied girls exhibited separate factors for strength and power-streingth.

Body composition, power-endurance, and strength/power-strength emerged
as factors for paraplegic wheelchair participants. This corresponded to tie
factor structure exhibited by cerebral palsied boys.

Summary

Although not tested statistically for similurities, it can be reported,
with some degrez of confidence, that the factor structures of the subject
groups exhibited similar (but certainly not identical) patterns. Some ¢if-
ferences between factor structures derived from the raw score and residual
intercorrelation matrices were observed. The extent of these differences
varied from group to group.

The most rob..st factors extracted were those labeled body composition.
Regardless of the subject group or intercorrelation matrix analyzed, the body
composition factor emerged.

For the normal, auditory impaired, and visually impaired groups, support
was also found for factors of strength, power-speed, anu power-strength.
Normal and visually impaired girls exhibited five extracted factors while the

"boys from these groups had only four. This was apparently due %o part.tioning
power-strength into a factor containing power-strength (flexed arm hang and
pull-ups), and another consisting primarily of trunk/hip flexibility power-
endurance (sit and reach, trunk raise, and leg raise). The partitioning may
have been due, in part, to the suppusition that flexibility (as measured by
the sit and reach) was related to the power-endurance measures (especially
trunk raise) in that it provided the flexible performer a mechanical advantage
on the endurance task which was unavailable to those less flexible.

In summary, factors of body composition, strength, power-strength, power-
speed, and power-endurance appear to best reflcet the factor structure of the
groups and test items considered. In the case of cerebral palsied boys and
wheelchair spinal neuromuscular participants, the strength and power-strength
factors were combined to form a combined factor. T+ power-speed factor
emerging for normal, auditory impzired, and visually impaired groups emerged

L

246




PAruiToxt provided by exc [

for the cerebral palsied and wheclchair spinal neuromuscular gr-ups. However,
the factor was identified as power-endurance in the latter groups because
mean performance straddled or excceded 30 seconds. The only other power-
endursace factor which emerged without flexibility as an inTluencz was found
for the sample of auditory impaired boys. A hip/trunk flexibility/power-
endurance emerged in cither the raw score or residual matrices for normal
girls, auditory impaired girls, and visually impaired girls. Finally, the

leg raise appeared as a specific factor for cerebral palsied boys. No attempt
was made to label this factor.

The hypothesized factor structure, as reported in Chapter 1, was amended
on the basis of the factor analysis. The body composition factor was the
only factor maintained as an intact factor. The items which comprised the
hypothesized muscular strength/endurance factor were partitioned into factors
of strength, power-speed, power-stiength, or power-endurance in the factor

analysis. The hypothesized speed and agility factors were merged to define a
power-speed or power-endurance factor.

.Separate factors of flexibility and cardiorespiratory endurance did not
clearly emerge from the factor analysis. This could be due to the fact that
only one test item was used to define each of these factors. With no other
items hypothetically related to these constructs, it became especially difficult
to extract these factors from the data., The fact that flexibility and cardio-
respiratory endurance did not clearly emerge, therefore, was due, to a lavge
extent, to the absence of other items which may have helped to better define
these constructs. The items which comprised the flexibility (sit and reach)
and cardiorespira.ory (long distance run) hypothesized factors loaded on other
factors. The sit and reach test emerged for normal, auditory, and visually
impaired girls on a factor which included the trunk raise and leg raise. It was
suggested, however, that the emergence of this factor was due to the flexibility
component,

The long distance run item loaded either on the power-speed or power-
strength factors. In addition to the cardiorespiratory demands of the task,
the long distance run makes demands on the muscular system as well. This is
apparently a reason why the long distance run loaded on power-related factors,
particularly in the absence of other cardiorespiratory items in the design.

In view of test item selection, the flexibility and cardiorespiratory
components were pot supported or unsupported by the physical fitness factor
analysis conducted in this study. Thus, they can be maintained and justified
on the basis of past research and logic.
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) CHAPTER V

SYNTUESIS, SUMMARY, AND IMPLICATIONS

Introduction

This chapter primarily presents a synthesis and summary of the results
of the study and applies the results of the study to the development of a
valid and reliuable test of physical fitness and to an identification of
other curricular implications pertaining to the physical fitness abilities
of orthopedically and sensory impaired children and youth. In originally
designing the study, seven objectives were delineated, These seven objeltives
appear in Chapter I and serve as the basic underlying structure for the material
presented in this chapter. Essentially, the chapter begins with an analysis
of physical fitness performance as a function of group/condition. From this
beginning, age trends pertaining to the physical fitness development of normal,
orthopedically, and sensory impaired boys and girls are analyzed, identified, and
compared. The third part of the chapter summarizes and presents an analysis of
sex influences on the physical fitness ot normal, orthopedically impaired, and
sensory impaired boys and girls., The next section summarizes an analysis
of physical fitrness in terms of associated factors includiny physical education
experiences, geographical location, community size, and educational environment.
The fifth part of the chapter identifies and compares the factor structure of
physical fitness abilities of normal, orthopedically impaired, and sensory
impaired boys and girls. The results of factor analysis leads to the next
section of the chapter in which a physical fitness test based on the factor
structure is proposed for normal, sensory impaired, and orthopedically impaired
children and youth., The last part of the chapte. identifies additional
curricular impli.ations pertaining tc physical fitness on the basis of the
results of this study,

A Comparison of the Physical Fitness of
Normal, Orthopedically, and Sensory Impaired Boys znd Girls -

Physical Fitness Performance and Handicapping Condition

In comparing the performance of normal subjects with auditory impaired
subjects, it was found that the performance of normal subjects was never
exceeded significantly by the performance of the auditory impaired group
(skinfolds excluded). It was also found that for a number of test items, no
significant differences were found between normal and auditory impaired subjects.
These items included the standing broad jump, the 50-yard dash, mat creep, right
and left grip strength, long distance rum, pull-ups, triceps skinfold (boys),
sit and reach (boys), and softball throw (girls). Significant differences
were found at one age or more for abdominal skinfold, subscapular skinfold,
sit-ups, leg raise, trunk raise, shuttle run, arm hang, triceps skinfold
(girls), sit and reach (girls), and softball throw for distance (boys). While
significant differences between normal and auditory impaired subjects were found,
the magnitude of difference between normal and auditory impaired subjects, in no
test Hﬂoa. exceeded one standard deviation., In fact, most standard deviation
scale units between these groups ¢'id not exceed 0.25. Individuals with auditory
impairments were found to exceed ine median performance of normal subjects to a
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relatively (compared to other groups) great extent. Thus, the performance
standards attained by normal subjects are well within the reach of subjects with
auditory impairments.

In comparing the performance of normal subjects and subjects with visual
impairments, it was also found that the performance of normal subjects was
never exceeded by the performance of the visually impaired group {skinfolds
excluded). The number of test items on which significant differences were
found between norma! and visually impaired subjects was greater than that
found between normal and auditory impaired subjects. Specifically, no signi-
ficant differences were found between n.rmal and visually impaired subjects on
pull-ups, triceps skinfold (boys), and sit and reach (boys). Significant
difierences between normal and visually impaired subjects were found at one
age or more for abdominal skinfold and subscapular skinfold (visually impaired
had larger skinfolds), sit-ups, leg ralse, trunk raise, mat creep, shuttle
run, right and left grip strength, flexed arm hang, 50-yurd dash, softball
throw for distance, standing broad jump, long distance run, triceps skinfold
{girls), and sit and reach {girls).

The largest differences between normal and visually impaired subjects
tended to occur in softball distance and those items involving moving to a
visual target in the fastest possible time. Although individuals with visual
impairments were at an obvious disadvantage in running with a partner or
guide wire, analysis of data indicated that below normal performance could not
be attributed solely to differences in ambulation, i.e., there appear to be
real differences in physical fitness. The magnitude of differences between
normal boys and thcse with visual impairments js least jn items pertaianing to
flexability, certain items involving muscular strength/endurance, and skinfold
measurements. In regard to girls, the magnitude c¢f differences between normal
girls and visually impaired girls Ts smallest in pull-ups. This could be
attributed to the fact that neither group performed well on this test item.
Results pertaining to coefficient of variation indicate that individuals with
visual impairments appear to be more variable in their performance than normal
subjects. Although many individuals with visual impairments exceed median
performance values of normal subjects, individuals with visual impairments, as
a group, do not exceed the median performance values of normal subjects to as
great an extent as d¢ indivicduals with auditory impairments. Skinfold measure-
ments, grip strength, and sit and reach are the areas in which male individuals
with visual impairments compare most favorably with normal boys. Females with
visual impairments compare most favorably with normal girls on skinfeld, leg
raise, arn hang, sit and react, and the long distance run. The poorest
performancesof males with visual impairments in comparison with normal males in
terms of percent of subjects above the median occurred in softball throw for
distance, long distance run, sit-ups, mat creep, and shuttle run. The poorest
performances of females relative to percent of individuals above the median
occurred in shuttle run, mat creep, 50-yaird dash, softball distance, broad
jump, right gsip strength, :nd sit-ups.

In regard to comparisons between auditory and visually impaired subjects,
no significant differences were found on triceps skinfold, abdominal skinfold,
subocapular skinfold, sit-ups, leg raise, sit and reach, and puli-ups (girls).
Significant differences between the auditory impaired and visually impaired
subjects were found at one age or more on the follcwing items: trunk raise,

249




216

mat creep, shuttle run, right grip, left grip, flexed arm hang, 50-yard dash,
standing broad jump, softball distance, long distance run, and pull-ups (boys).
The performance ot auditory impaired subjects generally exceeded that of
children and youth with visual impairments.

In comparing the performance of normal subjects with cerebral palsied
subjects, it was found that, with the exception of the skinfold measures, the
performance of girls on the pull-up test, and the performance of 17-year old
girls on left grip, significant differences favoring normal subjects were
found on all test items in which comparisons were made. The cerebral palsy
group was the only major group which generally did not differ significantly
from normal subjects on skinfold measures.

Relative to test items measuring muscular strength/endurance, individuz.s
with cerebral palsy are generally between one and two standard deviations
below the performance of normal subiects. In "running" test items, they are
far below performance of normal subjects. Although differences in "running"
test items may be attributed, in part, to differences in methods of ambulation,
they also appear to be attributable, to some extent, to real differences in
physical fitness. Except in skinfold measurements, subjects with cerebral palsv
are more variable in their performance than normal subjects. Unfortunately,
few individuals with cerebral palsy were found to exceed median performance
1~vels of normal individuals in Project UNIQUE test items. Most favorable
comparisons with normal youngsters were ip skinfold measurements.

Spinal neuromuscular and normal subjects were compared on seven Project
UNIQUE test items to determine whether significant differences existed between
the two groups. Except for skinfolds, the scores of the normal subjects were
generally significantly superior to those of the spinal neuromuscular subjects
on grip strength, arm hang, and pull-ups. No significant differences, however,
were found betweesn younger (10-13) normal! and spinal neuromuscular boys on the
grip strength measures. In addition, no significant differences were found
between older (14~17) normal and spinal neuromuscular girls on left hand grip
strength, or between normal and spinal neuromuscular girls (both age groups) on
pull-ups, Although not all comparisons were significant, there was a trend
for spinal neuromus-ular subjects to have a larger skinfold than normal subjects.

In terms of variabiiity ot performance, as determined by coefficients of
variation, inuividuals with spinal neuromuscular conditions are more variable
than normal subjects, but somewhat Jess variable in their scores than indivi-

duals with cerebral paisy. Most youngsters labeled as spinal neuromuscular
who exceeded median level peints of normal subjects did so in the area of
skinfold measurements,

In regard to individuals with congsnital anomalies or amputations,
comparisons with normal subjects were limited in this study. Test results
were not tested for significant differences. Descriptive results are similar
to those found in the other two groups included in the orthopedic category
in regard to magnitude of differences in performance or percent of subjects
scoring above median points for normal subjects. Individuals with congenital

anomalies/amputations appeared to be more variable in their performance than
normal subjects,
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‘ Physical Fitness Test Performance as 2
‘ Function of Severity of Handicapping Condition

One of the factors that has been believed and found to affect physical
fitness has been the severity of handicapping condition. Information pertaining
to severity of handicapping condition was pursued as a part of Project UNIQUE
selative to the auditory impaired sample, the visually impaired sample,
cerebral palsied subjects, and spinal neuromuscular subjects for whom site of

. spinal cord lesion was reported.

Auditory impaired subjects were subclassified as either hard of hearing
or deaf, and comparisons in performance were made based on these subclassifi-
cations. Rasults from Project UNIQUE data indicated that, with two exceptions,

"no significant differences were found hetween hard of hearing and deaf
participants on 17 Project UNIQUE test items. In one exception, 13-year
old deaf students had significantly higher left hand grip strength scores than
13-year olds¢hard of hearing students. In the second exception, 16~year old
deaf students performed significantly more sit-ups than l6-year old hard of
hearing students. These results are based on analyzing data on 157 hard of
hearing boys, 666 deaf boys, 108 hard of hearing girls, and 537 deaf girls. !

In relationship to the visually impaired sample, <he analysis which was
conducted investigated performance between partially sighted and blind
subjects, Subjects for the study included 185 partially sighted girls, 304 )
partially sighted boys, 77 blind girls, and 83 hlind boys. The results of the
study indicated that degree of visual impairment was found to be a significant
factor un six of the Project UNIQUE test items. On each of these items, the v
difference between the means favored the partially sighted subjects. Five of
‘these items were characterized by some form of movement through space (jumping)
or moving through space toward a target (running, creeping). The sixth item
. involved throwing. Activities which require movement through space (particularly
running to visual cues) and throwing have been previously identified as tasks
in which blind individuals score low because of their sight disadvantages
{Winnick, 1979}.

In analyzing the effects of severity of condition on performance in the
cerebral palsy group, comparisons were made between subjects in Classes III
through VII in terms of the 1979 NASCP Classification System. The numbers of
subjects in each of the classes were as followed: Class III, N=62; Class IV,
N=37: Class VA, N=25; Cl.ss VB, N=64; Class VI, N=43; and Class VII, N=90,

The results of the analysis indicated that the severity of the condition as
defined by the NASCP system was a significait factor on approximately one-half
of the test battery administered to cerebral palsied subjects. Significant
F ratios were recorded for sit-ups, mat creep, shuttle run, the two grip
strength measures, 50-yard dash, standing broad jump, softball throw, and long
distance run. In general, the higher classes (less severely involved) achieved
superior scores when compared to the lower classes on these items. The most
notable exception appeared to be the performance of Class IV participants on
the grip strength measures. Class membership was not a significant factor

" relative to skinfold measures, leg raise, trunk raise, sit and reach, arwm hang,
or wull-ups,
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In regard to individuals with spinal neuromuscular conditions, severity
of condition was defined by the site of spinal cord lesion and was similar
to the classification system vutilized by the National Wheelchair Athletic
Association. The site of spinal cord lesion was operationally defined by
the following categories: cervical region (N=7), lesions between Tl and TS
inclusive (N=5), lesions between To and T10 inclusive (N=36), lesions between
T11 and L2 inclusive (N=39), and lesions at L3 or below (N=33). Because of
the low number of subjects in the first two categories, they were eliminated
from the analysis. Of the 11 Project UNIQUE test items which were appropriately
administered to these individuals, a multivariate ANQVS indicated that site
of lesion was not a significant factor on Project UNIQUE test items., Thus,
the project UNIQUE battery did not discriminate between performances of spinal
cord injured participants with lesions occurring at T6 or Lelow.

Physical Fitness Test Performance as a

Function of Onset of Handicapping Condition

In view of the contention that physical fitness scores of visvally
impaired individuais are affected by age of onset of handicapping concition,
data were analyzed in terms of the variable of onset of handicapping condition
in the case of visually impaired subjects. Age of onset categories and numbers
of subjects included: congenital, N=476; occurring between birth and age
six, N=125; and occurring aft.r age siX, N=48, Each of these categories was
also grouped with condition (partially sighted or blind). Results of the
study indicated nonsignificant Jifferences for age of onset and the interaction
between the age of onset and condition. Because of this finding, it was
concluded that age of onset was not a significant variable in the perfo.mance
of Project UNIQUE phys'cal fitness measures.

Performance of Run Items as a
Function of Method of Ambulation

In this study, test items involving running were modified in terms of
the abilities of participants. These modifications resulted in different
methods of ambulation which needed to be considered as procedural medifications
arnd in data analysis for visuwally impaired subjects and for the orthopedically
impaired subgroups. Since these were major modifications, it was necessary to
code method of ambulation and to analyZe data in terms of these methodological
differences. In their performance, visually impaired participants employed
one of three running methods when performing the dash, the shuttle run, and
the long distance run. Depending on the visual condition, subjects could run
with a partner, with the aid of a rope or guide wire, or unassisted. A one-way
univariate ANOVA procedure found that subjects who performed the running events
unassisted obtained superior scores to subjects who ran with the use of a
guide wire. Unassisted subjects also significantly exceeded the performance
of partner-assisted subjects on the 50-yard dasa; however, no statistical
difference was found between unassisted subjects and partner-assisted subjects
on either the shuttle run or the long distance run. The performance of
partner-assisted and guide wire-assisted subjects differed significantly only
on the shuttle run where verbal and/or tactual cues provided by the partner
may have been helpful in improving performance. while some subjects were
classified as blind and did run unassisted, the majority of blind subjects ran
with assistance and the majority of the partially sighted subjects ran
unassisted.
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Since running method was found to be a significant factor on performance,
an additional analysis was performed to compave visually impuired subjects who
ran unassisted with normal subjects on the three running items. This analysis
was performed to determine if differences observed between normal and visually
impaired subjects on running items discussed earlier were due solely to
differences in procedures (running methods). This analysis found that the
differences between visually impaired and normal subjects was significant on
all three running items and confirmed that this difference was not due solely
to variations in running method.

The relationship of running method and performance by cerebral paisied
subjects was also analyzed for the S0-yard dash, the shuttle run, and the
long distance run. The running methods consisted of wheelchair participation,
the use of an assistive device (cane, crutches, or walker), and unassisted.
(The number of subjects per running method for each event is provided in
Table 3,19.) Significant differences were found among running methods om all
three running items. Subjects who ran without assistance made superior scores
to subjects who performed in wheelchairs on each running item. Unassisted
runners also significantly surrassed the performance of runnerz who used
assistive devices on the shuttle run and long distance run. Despite a2
20-second mean difference in performance, the means of the unassisted and
the assistive device groups did not differ significantly on t..e 50-yard dash.
Participants using assistive devices significantly exceeded the performance of
wheelchair participants on the 50-yard dash and chuttle run, but no significant
difference was found between these groups on the long distance run. It was
considered particularly interesting that subjects who used assistive devices
were significantly faster than wheelchair counterparts over a shorter distance
(shuttle run or dash) but not over longer distances (long distance run),

Since running method or method of ambulation was found to be a significant
factor within the cerebral palsy group, an additional znalysis was performed
to determine whether running performance between norm:¢l and cerebral palsied
subjects could be attributable solely to differences in procedures. In this
analysis, unassisted cerebral palsied youngsters were contrasted with normal
runners. As expected, the result of this analysis indicated that differences
in running items were not due solely to differer.ces in methods of ambulation.

Based on the analysis of performance as a function of imethod of ambulation,
it is clear that scores are affected by method of ambulation. However, differences
in the methods of ambulation employed in this study did not account snlely for
the differences in scores between normal youngsters and youngsters with
handicapping conditions. Based on the results of this study, it is necessary
to take into account methods of ambulation when administering appropriate
test iiams to determine youngsters level of functioning and in planning
activities for them.

Age Trends and Physical Fitness Performance

The influence of age on skinfold measures and performance on physical
fitnesc items was studied for the five major groups in this study: normal,
auditory impaired, visually impaired, cerebral palsy, and spinal neuromuscular.
In analyzing the influence of age, cach specific age from 10 to 17 was
independently considered for the normal, auditory impaired, visually impaired,
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and cerebral palsy groups. In the case of the spinal neuromuscular group,
ages were combined to form two groups: a 10 to 13 year age group and a 14 to
17 year age group. Ages in the spinal neuromuscular group were combined
because of the lack of adequate subject numbers at each specific age from

10 to 17.

Generally speaking, age was found to be a significant factor on skinfwold
measurements. The results of the study generally indicated that as age in-
creases, skinfold measurement increases. Girls in each of the five major groups
of the study had increased triceps skinfold with age. The only exception to this
pattern was in the case of triceps skinfold for normal boys, boys with auditory
impairments, boys with visual impairments, and boys classified as cerebral
palsied. In each of these groups, older boys had smaller triceps skinfolds
than younger boys. Age was not a significant factor for spinal neuromuscular
boys. In regard to abdominal skinfold, skinfolds increased with age in the case
of both boys and girls in each of the five major groups of the study. In the
case of subscapular skinfold, the skinfold was greater with age for both boys
and girls in tl.e case of normal subjects, visually impaired subjects, auditory
impaired subjects, and the cerebral palsied subjects. Age was not a significant
factor relative to the abdominal skinfolds of spinal neuromuscular subjects.

In analyzing the performance of normal subjects, auditory impaired subjects,
and visaally impaired subjects on other (non-skinfold) test items, it was found
that performance tended to improve with age. Significant improvement was
found for both boys and girls on the leg raise, standing broad jump, 50-yard
dash, mat creep, sit and reach, right grip strength, left grip strength, und
softball throw for distance. Significant differences for boys, but not girls,
were found on sit-ups, pull-ups, the 1ong distance run, and the flexed arm
kang. Age was not a significant factor for girls on the long distance run,
pull-ups, flexed arm hang (ages 11-13), and the shuttle run. Interestingly,
in the shuttle riun, age was a significant factor for normal and auditory
impaired boys (older subjects attained higher scores), but was not significant
for normal girls, auditory impaired girls, visually impaired boys, and visually
impaired girls. Where improvements were made with increasing age in the
case of boys, improvements were noted throughout the 10-17 age range. On the
cther hand, girls showed a leveling off at age 12 in the broad junp and the
50-yard dash. The rate of improvement was greater for boys than girls at age 14
in the right grip strength measure and at age 13 in the left grip strength
measure. On the flexed arm hang, age was not significant for girls between
the ages of Il and 13, but was significant between 13 and 16 years of age
{performance increased}. In the softball throw for distance, age was a
significant factor for both boys and girls for normal, auditory impaired,
and visually impaired subjects, but the rate of improvement was greater for
boys than girls (especially for normal boys and auditory iwmpaired boys).
Overall, when considering the normal, auditory impaired, and visually impaired
samples, performance tended to improve with age with some leveling off on
certain items for girls between ages 12 and 14. Also, the rate of improvement
wa> round to be greater for boys than for girls at later age levels on certain
test items.

In relationship to subjects with orthopedic impairments, age was found
to be a significant factor for cerebral palsied subjects in only three non-
skinfold test items. These items included right grip strength and left grip
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strength for both boys and girls, and pull-ups for boys. ‘In each of these
cases, performance improved with age.

In regard to subjects with spinal neuromuscular conditions, age was
significant for these subjects on right grip (older subjects had higher grip
strength), for spinal neuromuscular girls on left hund grip strength (older
subjects with higher scores), and for spinal neuromuscular boys on pull-ups
(older voys with higher scores}. Thus, in relationship to the spinal neuro-
muscular group and the cerebral palsied group, age was a factor for right
grip, left grip, and pull-ups. In regard to grip strength, performance improved
with age. In regard to pull-ups, boys improved with age and girls did not
change significantly.

On the basis of the results of this study, it is clear that age must be
considered as a factor in physical fitness test results in the case of normal
subjects, auditory impaired subjects, and visually impaired subjects. In the
case of subjects with orthopedic impairments, age did not play as great a role
on physical fitness test items (skinfolds excluded). In the case of skinfold
measurements, age should be considered for subjects with orthopedic impairments
as well. Finally, where age was a factor, performance scores generally improved
with age. Exceptions were noted in certain cases in which girls tended to
level off. Also, in certain instances, the rate of improvement for boys
tended to be greater than for girls.

Sex Trends and Physical Fitness

Svx was found te be a significant factor on most test items for most
subject groups. When normal, auditory impaired, and visually impaired subjects
were analyzed, sex was found to have a similar effect on the performance of
each group. Generally speaking, girls were found to have significantly larger
skinfolds than boys and higher sit and reach scores than boys. With the
exception of the trunk raise where no sex difference was found, boys exceeded
the performance of girls or all other test items. There were three exceptions
to this pattern. The difference between normal boys and girls on the triceps
skinfold was not found to be significant, and no statistically significant
differences were found between visually impaired boys and girls on either
shuttle run or sit and reach.

Fewer significant sex differences existed for subjects with cerebral palsy
or spinal neuremuscular conditions. For cerebral palsied subjects, girls were
found to have larger triceps and abdeminal skinfolds than boys. Cerebral
palsied boys surpassed the performance of cerebral palsied girls on leg raise,
arm hang, 50-yard dash, standing broad jump, and softball throw. No differences
were found between cerebral palsied boys and girls en subscapular skinfeld,
sit-ups, trunk raise, mat creep, shuttle run, sit and reach, grip strength,
pull-ups, or long distance run. For spinal neuromuscular subjects, sex was
found to be a significant factor on only one test item. Boys with spinal
neuromuscular conditions threw the softball farther than girls with spinal
neuromuscular conditions. No differences were found between spinal neuromuscular
boys and girls on the remaining test items (skinfold, grip strength, arm hang,
pull-ups, 50-yard dash, and long distance rumn}.
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Physicea Fitness Performance as a Function of Community Size,
Geographical Location, Educational Environment,
and Physical Fitness Experiences

One of the objectives of the project wus to study the physical fitness
performance of subjects included in the study as a function of associated
factors influcncing performance. FPor the purposes of this study, the associated
fact. s include community size, geographical location, educational environment,
and | .ysical edrcation experiences. In studying these factors, not all major
subgroups of the subject population were considered for each factor. 1in the
case of comumunity size, only the normal population was considered. The analysis
of educational environment was limited to groups with handicapping conditions
since institutionalization and residence are not applicable to the normal
population. An analysis of physical education experiences and geographical
regions as factors influencing physical performance pertain to all major subject
groups.

Community Size

In analyzing data of normal subjects as a function of community size, it
was necussary to define community size. Community size was conceptualized
as either urban (population of 200,000 or greater), suburban (population equal
to or greater than 10,000 but less than 200,000}, and rural (population less
than 10,000)., OF the 681 girls involved in the normal sample, 180 were educated
in an urban community, 319 jn a suvburban community, and 182 in a rural community.

Of the 511 boys involved in the normal sample, 92 were determined to be educated
in an urban community, 304 in a suburban community, and 115 in a rural <ommunity.
The results of the analysis indicated that community size was a significant main
effect in the absence of significant interaction (community size x sex) for three
items: leg raise, trunk raise, and standing broad jump. Suburban subjects were
found to have significantly higher scores than either urban or rural subjects on
the leg raise. On the timed trunk raise, suburban subjects were found to be
superior to urban subjects. Urban subjects exceeded the performance of suburban
and rural sublects on the standing broad jump.

Significant community size by sex interaction emerged on eight additional
test items: triceps skinfold, abdominal skinfold, subscapular skinfold, sit-ups,
mat creep, right grip strength, left grip strength, and flexed arm hang. For
boys, signifi:ant differences were found on sit-ups, mat creep, and flexed
arm hang only. In the sit-up, suburban boys significantly exceeded the performance
of urban and rural boys. 1In the mat creep, suburban boys significantly exceeded
the performance of urban boys; however, rural boys did not differ significantly
from either group. In the flexed arm hang, rural boys had significantly higher
flexed arm hang times than either suburban or urban boys. Although these
results are interesting, no definitive pattern of differences was apparent
relative to bo)s.

A somewhat greater number of differences existed for girls than boys. For
girls, significant differenc~c were found in triceps and abdominal skinfolds
(urban girls had significantly larger skinfolds than either suburban or rural
girls), subscapular skinfold (urban girls were found to have significantly
larger skinfoids than rural girls and rural girls were found to have significantly
larger skinfolds than subt .ban girls), mat creep (suburban and rural girls
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recorded significuntly faster mat c*cep times than urban girls), and right and
left grip strength (rural girls had significantly higher grip strength scores
than urban girls; suburban girls did not differ significantly from either group).
Thus, there appeared to be a temdency for the test item performance (skinfolds
excluded) of urban girls to be inferior to that of suburban and rural girls,

and for girls in urban settings to possess larger skinfolds than girls in the
othcer commrity settings. An exception to this was the standing broad jump

L test in which girls in urbun settings ecxceeded the performance of those in
suburban and rural settings.

The results pertaining to the relationship of commumity size and physicai .
fitness performance should be considered exploratory at this point., 1In view ;
of the lack of a definite pattern emerging in relationship te this question,
no implications wil}] be or arc recommended.

Geographical Location

Another relatively minor objective of Project UNIQUE was to study the
physical fitness of subjects as a function of geographical location, i.e., as
a function of ..ortheast, southeast, central, northwest, or southwest area> of
the United States. Unfortunately, there was a wide disparity in the number
of subjects tested in cach of thesc areas. The actual number of subjects and
percent total by each region was: northeast, N=1,450, 37.1%; southea3t, N=614,
15.7%; central, N=1,196, 30.5%; northwect, N=149, 3.8%; southwest, N=505, 12.9%.
An analysis of subjects tested by geographical arcas indicated that a diz-
proportionate number of subjects were tested within regions, and insufficient
numbers of subjects were tested in the northwest and southwest regions. For
example, in the northwest region, only four boys und three girls with orthopedic
impairments were tested. In view of the disparity of sabjects tested within
regions, the luack of subject numbers in certain subgroups, the fact that his
wius u very minor part of the study (for which rhe study was not primarily
designed), and because of perceived limted implications, the influence of
geegraphic loaction on performance was not pursued.

Educational Epvironment

For this study, cducational environment was essentially defined in terms
of schcol placement and residence. Impaired subjects were classified as cither
institutionalized residents, institutionalized nonresidents, or non-
institutionalized. Subjects were considered to be insititutionalized if all
students attending the subject’s school were deemed handicapped, i.e., a
segregated scetting. Thus, an institution was considered either a public
or private scgregated school. If normal subjects attended the same school
as a handicapped individual, the school and, of course, the subject were
considercd non-institutionalized. This was true even if a subject was edncated
in a seif-contained special class within the school. Subjects residing at an
institution were identified as institutionalized resident. On the other hand,
individuals who attended institutions which were segregated but who did not
reside at the institution werc identified as institutionaliznd nonresidents.

The number of auditory impaired subjects according to educational
environment nas as follows: girls - 365 institutionalized resident, 197 insti-
tutionaiized nonresident, and 83 non-institutionalized; boys - 480 institutionalized
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resident, 127 institutionalized nenresident, and 116 non-institutionalized.

In regard to the auditery impaired sample, cducational setting was found to be

a significant factor on IS of the 17 PProject UNIQUE test items. Eleven of the

test items yielded significant main effect F values for educational setting

in thc absence of significant interaction. On four items, a significant edu-
cational sctting by sex interaction emerged. Although the superiority of groups
and subgroups varies from item to item, there was a trend for the performance of
non-institutionalized subjects to be gencrally inferior to the performance of
institutionalized subjects. This conception of trend is based on the fact that

of 12 of 13 performance items (skinfelds cxcluded), the performance of the non-
institutionalized group was surpasscd by the performance of at least one of the
institutionalized groups. 1n addition, on the triceps skinfold, the institu-
tionalized resident group had significantly larger skinfolds than institutionalized
nonresidents, and institutionalized residents had significantly larger abdominal
skinfolds than institutionalized nonresidents and non-institutionalized

subjects at the .05 level (this wus the only instance in which a significant

F value favored the non-institutionalized subgroup). 1t appcars that, in

general, auditory impaired subjeccts who were “institutionalized" were more
successful in physical fitness test itcems than those who were "non-institutionalized.”

 ——r i

In analyzing the performance of visually impaired subjects as a function
of cducational settings, the following sample sizes werc invelved: girls -
146 institutionalized resident subjects, 40 institutionalized nonresident
subjects, and 76 non-institutionalized subjects; boys - 242 institutionalized
‘ resident subjects, 47 institutionalized nonresident subjects, and 98 non-
institutionalized subjects. The results of the data analysis indicated that
! cducational sctting was found to be a significant factor on ninc of the 17
} Project UNIQUE physical fitness items which werc analyzed. Cf the nine items,
three were skinfold itoems. Of the remaining six items, the non-institutionaiized
group was found to be inferior to at lcast onc of the institutionalized groups
in every case. Relative to the skinfold measnres, the non-institutionalized
group was found to have significantly lower shinfolds than the institutionalized
- subjects.  Although cducational setting was not significant on as many variables
as was true for auditory impaired subiects, the results pertaining to the
visually impaired subjects were similar in that subjects from institutionalized
settings were superior to the non-institutionalized group in each case where
significance occurred (skinfoids not included).

In regard to the cevebral palsied subjects, the following numbers and
categories cxisted: girls - 21 institutionalized nonresidents, 38 institution-
alize¢ residents, 119 non-institutionzlized; boys - 25 institutionalized
nonresidents, 30 institutionalized resident, and 147 non~institutionalized.

In the case of the cerebral palsy group, the muin cffect of educational sectting
was sigrificant on only threce items: mat creep, shuttle run, and right hand
grip strength. On the mat crecep and shuttle run, non-institutionalized

L subjects mude significuntly faster times than institutionalized nonresidents.
Institutionalized residents had significantly higher scores than institution-
a& alized nonresidents on the right hand grip strength (.05 level). These results
support the contention that cducational setting is not generaily a significant
s factor for cerebral palsicd subjects.

For the analysis pertaining to individuals with spinal neuromuscular
conditions, the nwaber and classification of subjects included: girls - cight
institutionalized nonresident, 18 jnstituticnalized resident, and 47
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non-institutionalized; boys - 10 institutionalized nonresidents, 16 institu-
tionalized residents, and 48 non-institutionalized. Multivariate ANOVA results
indicated that neither the interaction of educationa: setting and sex nor the
main effect of educational setting was significant. Thus, it may be concluded
that educational setting was nct a significant factor relative to the physical
fitness performance of subjects with spinual neuromuscular conditions.

On the basis of the analysis that was conducted relative to educational
environment, it becomes clear that educational environment was not a factor
in the orthopedic subgroups. On the other hand, educational enviretment
appeared to be related to physical fitness performance in groups identified
as sensory impaired. Where significance was found in regard to the =ensory
impaired groups, it was generally in favor of the institutionalized subjects.
More test items were significantly affected for auditory impaired subjects than
for visually impaired subjects. The data eminating from this analysis are not
in agreement with the prevalent conception that the performance of individuals
in non-institutional settings exceeds that of individuals in institutionalized
settings.

Factor Structure of Physical Fitness

As a result of the activities involved .n this study, a factor structure
of physical fitness for the major groups of the study was developed and adopted.
Although not tested statistically for similarities, it can be reported, with
some degree of confidence, that the factor structures of the major subject
groups exhibited similar but not identical patterns.

The most robust factors extracted from the data were those labeled body
voiposition. Regardless of the suvgroup or thiescocrcialion matrix anaiyced,
the body composition factor emerged. It was also evident that all groups
exhibited common fuactors within the generic area labeled muscular strength/
endurance. For the normal, auditory impaired, and visually impaired groups,
support was found for factors of strength, power-speed, and power-strength.
Normal and visually impaired girls oxhibited five catracted factors, while the
boys from these groups had only four. This was apparently due to partitioning
power-strength into a factor containing power-stvength (flexed arm hang and
pull-ups) and another consisting primarily of trunk-hip flexibility power-
endurance (sit and reach, trunk raise, and leg raise).

The procedures and test items selected in this study resulted in the
identification of strength, power-speed, and power-strength factors for
normal subjects, individuals with auditory impairments, and individuals with
visual impairments. In the case of individuals with eerebral palsy, factors
of power-strength, strength, and power-endurance were supported, to at least
some extent, in the cases of both boys and girls. The power-speed factor
was not exhibited in the cerebral palsy group because the 50-yard/meter dash,
which was a reflection of power-speed in the normal, auditory, and visual
groups, was designated as a power-endurance factor in the case of individuals
with cerebral palsy. A strength and power-endurance factor was evidenced for
paraplegic wheelchair spinal neuromuscular subjects. The fact that the power-
endurance rather than a power-speed factor emerged was attributed to the need
for individuals participating in wheelchairs to take more time in executing
the 50-yard/meter dash. (In view of the lack of subject numbers, a factor
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structure was not developed in connection with the congenital anomalies/
ampuiees subject sample. Since individuals with these impairments are
essentially able-bodied, except for involvement of oue or more extremities,
the factor structure presented in connection with the normal population was
adopted for this group.)

The data eminating from this study did pot identify a factor structure
of physical fitness which included flexibility and cardiorespiratory endurance.
This could be due to the fact that only ope test item was used to define egach
of these factors. With no other .cems hypothetically related to these
construycts, it becume especially difficult to extract these factors from
the data. These two components were essentially hypothesized in the original
conceptualization and were not supported or unsupported by this study.

Thus, the hypothesized factor structure as reported in Chapter I was
amended on the basis of the factor analysis. The body composition factor
was maiuntained as an intact factor. 7The items which comprised the hypothesized
muscular strengti/endurance factor were partitioned into factors of strength,
power-speed, power-strength, or power-endurance as a result of factor analyzing
project data. The hypothesized speed und agility factors merged to define
either the power-speed or power-endurance factor. As mentioned previously,
flexibility and cardi..espiratory endurance, which were hypothesized originally,
were not supported or unsupported by the data.

In view of the data that were collected and analyzed, previous research,
and ou the basis of logical considerations, it is believed that the factor
structu.e of physical fitness of the groups involved in the present study
includes body compesition, muscular strength/endurance, flexibility, and
cardiorespiratory endurance, Based on this factor structure, a test and
training program (presented in the appendices) have been developed to assess
and improve the physical fitness abilities of the groups involved.

Physical Fitness Performance as a Function

of Physical Education Experiences

Although neve: conceived as a major part of the study, a part of one
of the major objectives was to determine the effect of physical education
experiences on physical fitness performance. [In order to answer this question,
it was originally plamued to compare performance of persons recsiving physical
education with those not receiving physical education, comparing performance
as a function of time spent per week for physical education, and by comparing
the physical fitness performance of individuals receiving physical education
from a professional physical educator with individuals receiving physical
education from non-physical educators.

In order to help answer these qucstions, a survey was conducted relative
to thesc questions. The curvey was complet<d by ilocal testers or coordinators
for approximately 83 percent of the subjects involved in the study. The
results appear in Table 5.1. Results indicate that 99 percen’” of the subjects
surveyed receivedphysical education, and that the physical education provided
was almost 2lways (99%) offered by a profcssional physical educstor. Since
this was the case, it was not considered appropriate to analyze the data in
terns of physical educatiorr versus no rical education, or in terms of the
effects of physical fitness performance as a function of the tvpe of instructor.
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TABLE 5.1. SURVEY RESULTS PERTAINING TO PHYSICAL EDUCATION EXPERIENCES.

Number and
Number and Percent of Number and Percent
Major Total Number Number and Percent of Subjects of Subjects X Minutes per Week
Subject of Subjects Percent of Subjects Taught by of Physical Education
Groups in the Study Subjects in  Receiving Professional
Survey Physical Physical 3¢ or 31-60 61-S0 91 or
| Education Educators less more
MNormal 1192 1028 1028 1028 0 0 171 857
(86%) (100%) (100%) (0%) (0%) (17%)  (83%)
Visual 649 575 575 537 2 3 164 406
Impairment (89%) (100%) (93%) (0%) (0%) (29%) (71%)
Auditory 1463 1279 1272 1272 37 14 162 1066
Impairment (87%) (99%) (99%) (03%) (01%)  (13%) (83%)
Orthopedic 605 378 364 364 88 97 132 61
Impairment (62%) (96%) (96%) (23%) (26%)  (35%) (16%)
Total 3914 3260 3239 3239 127 114 629 2390
(83%) (99%) (99%) 04%) (04%)  (19%) (73%)
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The results of the survey also indicated that 92 percent of the subjects in
the study had physical education at least one hour per week, and 73 percent
received physical education for 91 minutes or more per week, Again, in view
of the relatively large percentage of individuals in these categories as
opposed to those who received physical education less than one hour per week,
it was considered not appropriate to analyze the data from that perspective,
The data presented in Table 5.1 indicate that the offering of physical -
educatjon to individuals with orthopedic inpairments compared least favorably
to that of other groups. Individuals with orthopedic impairments not only
received physical education less often, but the physical education duration
for this group was less than that for the other zroups in the study, Possible
explanations are that physical education is simply offered less often or that
physical education is replaced by physical or occupational therapy. Unfortunately,
the exploratory mature of the data collected in regard to this objective pro-
hibits definite conclusions in regard to these questions.

In summary, although original plans called for the project o study the
influence of physical education in greater depth, it was not possible to
arrive at definitive answers because the subjects involved in the study were
almost exclusively individuals who were receiving physical education, who were
receiving physi:al education from a professional physical educator, and who
v = receiving physical education for 91 minutes or more per week. There were
iu.dequate numbers in corresponding comparative groups. Thus, comparisons were
inappropriate. Unfortunately, ..me and financial constraints prohibited adding
additional subjects or compavative groups in this study.
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Physical Fitness Test

Another very important objective of the project was to develop a valid
and reliable test of physical fitness for sensor, and orthopedically impaired
boys and girls, betwcen the ages of 10 and 17, on the basis of data which
has been collected. 1In this section, the criteria for the selecticn of test
items, the actual items selected, and information pertaining to test item
validity, reliability of tests, and intercorrelations will be presented. The
test is presented in jts entirety in Appendix B. The test manual presented
in the Appendix includes an introduction; the conceptual basis for the physical
fitness test; target populations; procedures for selecting subjects for data
collection; information pertaining to project coordinators and field testers
who collected data; the criteria for the selection of test items; validity of
test items; reliability of tests and trend analysis; intercorrelations;
procedures for selecting test items for individuals; methods of determining
height, weight, and age; the actual listing and description of test items and
their modifications; infrrmation pertaining to norm-referenced appraisals;
norms; test forms; a description of the award system associated with the test;
and a vibliography of related information.

Criteria for the S2lection of Test ltems

Test items included in the Project UNIQUE Physical Fitness Test were
selected from an original battery of 16 measures, These measures included
skinfolds, sit-ups, leg raise, trunk raise, shuttle run, rise~tu~stand, mat
creep, modified stork test, sit and reuch, grip strength, flexed arm hang,
pull~ups, 50-yard/meter dash, standing broad jump, softball throw (distance
and velocity), and the long distance run. The final list of test items
included in the project physical fitness test was selected on the basis of
both primary and secondary criteria.

The first primary criterion was to select items which were included in
the AANPER Youth Fitness Test and the AAMIPERD Health Related Fitness Test.
This criterion was applied so that comparisons Letwecen persons with and without
handicapping cenditions would be cnhanced. This resulted, in a sense, in
"mainstreaming' test items, so that children with handicapping conditions
could takz the same items as their non-impaired peers (although test procedures
might be modified and score comparisons might be made with different norms).
Thus, participants with handicapping conditions would not need to be separated
out of a testing situation or have special test items created for them.

A second mzjor criterion was that of validity. 7Test items which were
finally selected .cerc those which best measured a particular physical fitness
factor. This determination was made on the basis of logical considerations,
support from related literature, and factor analytic results performed with
Project UNIQUE data. In selecting vest items on the basis of factor analysis,
the two main criteria which were applied were the size of the test's factor
loading on its primary factor and the purity with which the test item
measured this factor.

The third major criterion was the extent to which test items could be
used for different classes of individuals. In selecting test items, preference
was given to thore items _hat could be administered to both boys and girls,
could be adm'nistered to children and youth betwecen the ages of 10 and 17 years
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of age, and cculd be administered to both individuals with and without
handicapping conditions. It must be emphasized, however, that no one item
could be administered without modifications to every class of individuals,
In certain cases, items had to be modified for individuals with handicapping
conditions and, in other cases, it was necessary to eliminate items.

The next criterion of primary importance in the selection of test items
was to select test items which had low intercorrelations. This criterion
was employed so that each item in the test added new information about the
avility of the participant. Tes. items wnich duplicated information were
eliminated.

The final criterion of primary importance was test Teliability. Other
things being equal, items which were most reliable were selected for the
test.

In addition to the above-mentioned primary criteria, additional secondary
criteria were employed in the selection of test items. In essence, items which
were selected included those which are or should be reasonably familiar to
physical educators. those that require little or no expensive or elaborate
equipmeat, and those which require a minimal imount of time to administer.

Physical Fitness Test Items

The Profect UNIQUE Physical Fitness Test includes test items to measure
body composition, flexibility, cardiorespiratory endurance, and factors encom-

passed within the rubric of muscular strangth/endurance. Triceps skinfold,
subscapular skinfold, and sum of triceps and subscapular skinfolds (an AAHPERD
H.21th-Related test item) have been selected to reflect body composition in all
major groups involved in the study: normal, auditory impaired, visually
impaired, and the orthopedic impaired.

Muscular stveungth/endurance was separated into four factors or subcomponents
for the purposes of the Project UNIQUE Physical Fitness Test: strength, power-
strength, power-speed, and endurance. Right grip strength, left grip strength,
and sum of grips (to account for possible differences in hand prefevence) were
selected to measurc the strergth of normal subjects, auditory impaired subjects,
visually impaired subjects, cerebral palsied girls, strength of wheelchair
spinal neuromuscular subjects, and the strength of individuals classified as
congenital anomaly/amputee. The grip measures were also selected to measure
the power-strength of boys with cerebral palsy. No test item was selected to
mezsure the strength factor of boys with cerebral palsy, since the grip tests
loaded on the power-strength factor with this group.

The 50-yard/meter dash was sclected to measure the power-speed of normal,
auditory impaired, and visually impaired subjects. In addition, the S50-yard/
meter dash was selected to measure power-speed of individuals with congenital
anomalies/amputations. In the case of individuals with cerebral palsy and
those classified as paraplegic wheelchair spinal neuromuscular, the 50-yard/meter
dash was employed as a measure of power-endurance,

The sit-up tes¢ item was selected as a measure of power-strength of
individuals classified as normal, auditory impaired, and visually impaired.
It may be used for individuals with congenital anomalies/amputations in cases




where the sit-up is appropriate for members of these subgroups. The sit-up is
not included as & test item in the case of individuals with cerebral palsy or
individuals with spinal neuromuscular conditions.

The softball throw for Jistance is n measure of power-strength for girls
with cerebral palsy and is administered, eliminated, or modified for subgroups
within this group, as appropxiate. (The softball throw for distance may be
added for cerebral palsied boys if the tester desires to have the boys take
the same items as the girls. The tester should be aware, however, that the
softbali throw appears to be a more valid measure of power-endurance for ché
boys.)

The sit and reach test was selected as a measure of flexibility for all
groups of the study in which the administration of this test item is apprepriate.
Normal ard sensory impaired suhjects may always include the sit and reach test
item. Individuals classified as cerebral palsied or congenital anomaly/amputee
shvuld only be administered the sit and reach item where appropriate. The sit
and reach 1s not a test item for individuals classified as spinal neuromuscular.

The long distance "run' was selected as a test item for all individuals
in the study. lNowever, it may be necessary to modify long distance '"run®
procedures for all groups except the auditory impaired group and normal subjects.

Since it is not possible for certain individuals to take certain items
on the basic Project UNIQ  Physical Fitness Test, certain substitutions have
been recommerded. The arm hang test is sugpested as a substitute for the grip
strength test to measure power-strength in the case of boys with cerebral palsy.
The arm han? test is also a suggested substitute measure of strength for
paraplegic wheclchair spinal neuromuscular boys and for Doys classified as
congenital anomaly/umputec. The softball throw for distance may be substituted
for the grip strength test to measure stiength in the case of boys and girls
classified as paraplegic wheelchair spinal neuromuscula¥. In addition, the
softball throw for distance item, in which subjects are seated, may be sub-
stituted for the sit-up as a measurc of power-strength in the case of boys and
sirls classified as congenital anomaly/amputee where the sit-up is not appro-
priate as a test item.

The broad jump is suggested as a substitute measure of strength for grip
strength measures in the case of subjects identified as normal, auditory impaired,
and visually impaired. In addition, the broad jump may De substituted for the
arm hang or grip strength test as a strength measure for those individuals
with cougenital anomalies/amputations who may have uppe.' limb involvement but
able-bodied lower extremities. Test items Dy ma,or groups and physical fitness
components are presented in Tables 5.2 and 5.3.

Reliability of Tost Items

The reliability of Project UNIQUE Physical Fitness Test items has been
determined through the research of Daquila (1982) using Project UNIQUE data
and information which has been found in related research. This information is
presented in detail in Chapter 2, In this section, information pertaining to
the reliability of items selected for the Project UNIQUE Physical Fitness Test
is summarized.

<66




TABLE 5.2. PROJECT UNIQUE PHYSICAL FITNESS TEST FOR NORMAL, SENSORY IMPAIRED,
AND ORTHOPEDICALLY IMPAIRED CHILDREN AND YOUTH: COMPONENTS AND
TEST ITEMS.

Basic Test
Component/Factot Test Itew Comments

Body Composition Triceps Skinfold Skinfold test items are admin-
Subscapular Skinfsld isteved to all subject groups
Sum of Triceps and except in cases where inappro-
Subscapuiar Skin- priste due to congenital anomaly
folds or amputation.

Muscular Strength/
Endurance

Strength or Right Grip The grip measures are admin~
Power-Strength Left Grip istered to all subject groups
Sum of Grips except in cases where inappro-

priate due to physical condi-
tion. The grip tests are used
as a measure of the strength
factor in subject groups except
boys with cerebral palsy. The
grip tests are used as a measure
of nower-strength for boys with
cerebral paisy.

Power-Speed or 50-Yard/Meter Dash The 50-yard/meter dash is admin-

Power- Endurance istered to all subject groups
except where inappropriate due
to physical condition. Pro-
cedures for the dash are modi-
fied for certain subject groups.
The dash is used as a measure of
power-speed for all groups
except the cerebral palsy and
spinal neuromuscular groups.
Relative to these groups, the
dash is a measure of power~
endurance.

Power-Strength Sit-Ups The sit-up is administered as a
measure of power-strength to al]
major subject groups except the
cerebral palsy group and spinal
neuromuscular groups. In the
case of individuals with con-
genital anomalies/umputees, it
nay be necessary to eliminate or
modify the test for certain sub-
groups or substitute the soft-
ball throw for distance as a
measure of power-strength.
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TABLE 5.2, (cont.)

Basic Test
Component/Factor Test Item

Muscular Strength/
Lndurance

Power-Strength Softball Throw

Flexibility Sit and Reach

Cardioresniratory Long Distance Run
kndurance

The softball throw for distance
is a measure of power-strength
for girls with cerebral palsy
and is administered, eliminated,
or modified for subgroups, as
appropriate.

The sit and reach test is zdmin-
istered as a measure of flex-
ibility to normal arid sensory
impaired groups. It is a test
item not administered to indivi-
duals with spinal neuromuscular
conditions and, although admin-
istered to other orthopedically
impaired groups, may require
modification or elimination in
certain orthopedic subgroups.

Th» long distance run is admin-
istered to all groups. In
certain instances, there is a
nced to modify procedures.

Sustitutions

strength Broad Jump

Strength or Arn flang
Power-Strengtl

‘the broad jump is a substitute
item for grip tests in the
following groups: normal,
auditory impaired, visually
impaired, congenital anomaly/
amputee (as appropriste).

The arm hang s a substitute
test item for grip tests for
boys with cerebral palsy, para-
plegic wheelchair spinal neuro-
muscular boys, and boys ¢lassi-
fied as congenital anomaly/
anputee (as appropriate). In
the case of boys with cerebral
palsy, tho arm hang is a
rieasure of power-strength.
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TABLE 5.2. (cont.)

Component/Factor

Substitutions

Test Iten

Coiment s

Strength or
‘Power-strength

Softball Throw for
bistance

The softball throv for distance
may be substituted as a measure
of power-strength for indivi-
duals classified as congenital
anomaly/amputee. It is used as
a2 substitute measure of strength
in the case of paraplegic
wheelchair spinal neuromuscular
sub)ects.
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TAsLl 5.3, PROJECT UNIQUL PHYSICAL FIINESS TEST ITEMS X MAJOR SUBJECT GROUPS.

Subject Group Test Items*

Normal, Auditory Impaired, busic Test: body composition: triceps skin-
and Visually Impaired fold, subscapular skinfold, sum of triceps
: and subscapular skinfolds; strength: right
grip, left grin, sus of grips; nower-speed:
S50-yard/meter dash; power-strength: sit-ups;
flexibility: sit and reach; cardiorespiratory
endurance: long distance run.

Substitutions: The broad jump may be substi-
tuted for grip strength tests as a measure
of strength.

Cerchral Palsy Basic Test: The basic test includes the same
items as recommended for normal individuals
except that the sit-up test is eliminated
and girls substitute the softball throw for
distance as a measure of power-strength. fThe
50-yard/meter dash is 2 measure of power-
endurance. In the case of cerebral palsy
boys, grip tests are measures of power-
strength.

Substitutions: The arm hang may be substituted
for grip tests as measures of power-strength
for boys.

Paraplegic Wheelchair Basic Test: The basic test includes the same

Spinal lNeuromuscular items as recommcnded for normal individuals
excent that the sit-up and sit and reach
tests are cliwinated. The S0-yard/meter dash
1$ used as a weasure of power-endurance.

Substitutions: ‘The arm hang or softball throw
for distance may he substituted for grip
strength neasures (strength factor) for male
snbjects, The softball throw may be sub-
stituted for grip strenpth measures -(strength
factor) for female subjects.

Cononitai Anomaly/Anputee iasic Test: The basic test items {or tnis
aroup are the same as for normal subjects.

Suostitutions: As a substitute for grip tests,
boys may substitute the broad jump or arm
nang and girls pay substitute the broad jumn
as reasures of the strength factor, as
apnropriate. The softball throw for distance
122y be substitute © for sit-ups (bs o mower-
strength factor) 1n cases where the sit-up
would be considered inarpropriate.

*fn certain cases, test items may be wodified for narticular groups and be
clipinated for subgroups within grouns when the administration of a particular
test itew wewdd be inappropriate.
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Daquila (1982), analyzing Project UNIQUE data in an unpublished master's
thesis, determined the test reliability, as represented by alpha coefficients,
of the following test items: skinfold measurements, sit and reach, grip
strength test items, flered arm hang, broad jump, and softball throw for
distance. To determine alpha coefficients, Daquila randomly selected 5
Project UNIQUE subjccts from each of the major subject categories (normal,
auditory impaired, visually impaired, and orthopedically impaired). The results
of Daquila's work is included in Table 5.4 relative to test items selected for
the Project UNIQUE Physical Fitness Test and also is presented in Chapter II in
greater detail.

In addition to Daquila's research, information pertaining to the vreli-
ability of these test items was reviewed in related research and literature and
is presented in summary form in Table 5.4. In the case of sit-ups, the 50-yard/
meter dash, and the long distance run, reliability coefficients were summarized
from related research because Daquila's study did not include these test items.
These results are also presented in Table 5.4. The results presented in
Table 5.4 indicate that reliability coefficients pertaining to tests selected
for the Project UNIQUE Physical Fitness Test are high. The alpha coefficients
found by Daquila were, in general, superior to those found in other studies for
similar items. Brief review of this table will indicate very acceptable
reliability coefficients. .

Specifically, in regard to skinfold measures, reliability coefficients
reported by Colgan (1978) and Daquila (1982) are .90 or above. AAHPERD (1980)
has reported that test-retest correlation coefficients associtated with skinfold
tests have exceeded .95 in experienced testers.

In regard to test items measuring factors related to muscular strength/
endurance, reliability have also been very acceptable. In regard to grip
strength tests, within day reliability coefficients are generally in the .80's
and .90's. Daquila (1982) reported alpha coefficients of .97 or better. Flexed
arm hang reliability coefficients are generally high, i.e., generally in the
high .80's and .90's. These reliability cocfficients were found by Vodola
(1978), Bolonchuk (1971), Colgan (1978), and Avent (1963). Daquila, using
Project UNIQUE data, reported reliability coefficients pertaining to the flexed
arm hang ranging from .84, in the case of the visually impaired subjects, to
.96 for subjects classified as orthopedically impaired. The standing long jump
or broad jump has bcen studied by several investigators. A review of Table 5.4
will indicate very acceptable reliability coefficients in regard to the standing
long jump. Daquilz (1982), using Project UNIQUE data, found reliability
coefficients of .94 or above in all major subject groups in which he admin-
istered three trizls. The reliability of the softball throw for distance test
has been studied by Fleishman (1964b), Klesius (19687, Marmis, et al. (1969),
Keogh (1965), and Bolonchuk (1971). Reliability coefficients in these studies
were relatively kigh, ranging from .83 to .99, with most coefficients above
.90, Daquila (1982), using Project UNIQUE data, found the alp.ha coefficients
ranging from .86 for orthopedically impaired subjects to as high as .99 in
groups identified as visually impaired and auditory impaired. In regard to
sit-ups, Vodola (1978) reported reliability coefficients ranging from .89 o
.99 in the various groups which he studied. Klesius (1968) reported some of the
lowest veliability coefficients in the litercture. His reliability coefficients
range from .68 to .94 (AAHPERD, 1980)., In regard to the 50-yard dash,
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TABLE 5.4. RELIABILITY

COEPFICIENTS OF PROJECT UNIQUE PHYSICAL FITNESS TEST ITEMS.*

*The information presented in this taple was summarized by the authors and depends heavily on
"Reliability of Selected Health and Performance Related Test Items from the Project
UNIQUE Physical Fitness Test Inventory," Unpublished Master's Thesis, SUNY College at Brockport, 1982,

Daquila, Gene A.

Item Source Procedure g;;:ls E;; Sample gzi}.
Skinfold Colgan between day, 1t - 2d 164 males and 162 females Triceps:
Measurements (1978) test-retest 1 weck apart ages 10-18 L93f

correlation . 96m
coefficients Subscapular:
.94f
.90m
Triceps, Sub- Daquila within day, 3t - 1d for 50 normal males and females
scapular, and (1982) test-retest all groups ages 10-17 .59 (all
Abdominal alpha coeffi- sites)
Skinfolds cients for tri- S0 visually impaired males and
ceps, abdominal, females ages 10-17 .90-.99
and subscapular 50 auditory impaired males and
females ages 10-17 .98-.99
50 orthopedically impaired
males and females ages 10-17 .97-.99
Grip Strength  Fleishman test-retest not given 20,000 males and females
(1964b) correlation ages 12-18 91
coefficients
Rt Lft.
Rarick, within day, 3t 71 males ages 6-9 .911  .959
Dobbins, & test-retest 65 retarded males ages 10-13 .927 ,941
Broadhead correlation 71 retarded males ages 6-9 .902 .917
(1976) coefficients 74 females ages 6-9 .882 896
61 retarded females ages 10-13 .975  .959
64 retarded females ages 6-9 .917 ,934




TABLE 5.4,

(cont.)

Item

Source

Procedure

Trials (t)
Days (d)

Sample

Rel.
Coef.

Grip Strength

(cont.)

Fiexed Arm
Hang

Keogh
(1565)

Keogh
(1965)

Avent
(1963)

Daquila
(1982)

Vodola
(1978)

Bolonchuk
(1971)

Pearson product-
moment, test-
retest

within day,
Pearson product-
moment, test-
retest

between day,
test-retest,
Pearson product-
moment

within day,
test-retest
alpha
coefficients

between day,
test-retest,
Pearson product-
moment

test-retect,
Pearson prodict-
mofnent

2t ~ 2d
2-6 weeks apart

2t

2t - 2d
3-8 weeks apart

3t - Id
(alternating

R/L)

one ¢ay
between tests

23 1st grade males and females
23 3rd grade males and females

23 1st grade males and females

23 3rd grade males and females

50 females ages 9-12

50 normal males and females
ages 10-17

50 visually impaired males and
females ages 19-17

50 auditory impaired males and
females ages 10-17

50 orthopedically impaired
males and females ages 10-17

30 females age 15
33 males age 15
19 females age 7

25 5th and 6th grade females

Rt. Lft.
.85 .79
.75 .70

.76 (right
nand only)
.84 (right
hand only)

654 .797




TABLE 5.4, (cont.)

Item Source

Trials (t)

Procedure Day's ()

Sample

Colgan
(1578)

Flexed Arm
lHang (cont.)

Avent
(1963)

Daquila
(1982)

Klesius
1 1968)

Standing Broad
Jump

Marmis, et
al. (1969)

lt - 24
1 week apart

between day,

test-retest
correlaticn
coefficients

2t - 2d

3-8 weeks apart
(underhand grip
used)

bet 2en day,
test-retest,
Pearson product-
moment '
within day, 2t - 1d
test~retest

alpha

coefficients

within da)’,
test-retest
correlation
coufficients
between trials

within day,
test-retest
correlation
coefficients

one day
between testr

between day,
tes+*-retest,
fearson.product-
moment

WL

i

164 males and 162 females
ages 10-18

50 females ages 9-12

50 normal males and fem:les
ages 10-17

50 visuvally impaired males
females ages 10-17

50 auditory impaired pales
females ages 10-17

50 orthopedi. 211y impaired
and females ages 10-17

150 10th grade males

1,122 males ages ©-18
8

o-1
938 females ages Y-1

30 females age 15
33 males age 15
13 males age 6

19 females age 7

093

and
.84

and
.92

males
.96




TABLE 5.4. {cont,)

Item

Source

Procedure

Trials (t)
Days  (d)

Sample

Rel,
Coef.

Standing Broad
Jump {cont.)

Rarick,
Dobbins, §
Broadhead
(1976)

Kane §&
Meredith
(2952)

Kane §
Meredith
(1952)

Keogh
(1965)

Keogh
11965)

Baumgartner
& Jackson
(1970)

Bolonchuk
(1971)

within day,
test-retest
correlation
coefficients

within day,
test-retest,
Pearson product-
moment

between day,
test-retest,
Pearson product-
moment

between day,
test-retest,
Pearson product-
moment

within day,
test-retest,
Pearson product-
moment

test-retest,
ANOVA procedure
(intraclass
correlation)

Pearson product-
momznt, test~-
retest

at

12t (best trial

and second best
trial)

121 - 2d (best
score oa both
days)

3t - 2d
2-6 weeks apart

3t (best and
second best
used)

best trial
grouping from
6 trials

71 males ages 6-9

65 retarded males ages 10-13
71 retarded males ages 6-9

74 femaleghiges 6-9

61 retarded females ages 10-13
64 retarded females ages 6-9

300 males ages 7, 9, 11
300 females ages 7, 9, 11

males age 7
females age 7

21 15t grade males & females

27 3rd grade males & females

Not given

95 Junior-high males
82 Senior-high males

20 sth & 6th grade males
25 5th & 6th grade females

.805
.917
.947
.906
.953
<937

097-099
.98-.99




TABLE 5.4. (cont.)

Item

Source

Trials (t)

Procedure Days (d)

Standing Broad
Jump (cont.)

Softball Throw
(bistance)

Avent
(1963)

Anhalt
(1958)

Colgan
(1978)

Daquila
{1982)

Flershman
(1964b)

Klesius
(1968)

Sample

between da’ ¢ = 2d
test-retes .,
Pearson product-

moment

3t - 2d
1 week apart

between day,
test-retest,
Pearson product-
moment

1t - 2d
1 week apart

between day,
test-retest
correlation
coefficients

within day,
test-retest
(alpha
coefficients)

test-retest,
corrzlation
coefficients

no. givesn

within day,
test-retest
correlation
coefficients
betwersn trials

3-8 weeks apart

50 females ages 9-12

32 4th-5th-6th grade femzles

164 males ages 10-18
162 females ages 10-18

S0 normal males and females
ages 10-17

50 visvally impaired males and
females ages 10-17

50 auditory impaired maies and
females ages 1Q-17

21 orthopedically impaired males
and females ages 10-17

20,000 males and females
ages 12-18

150 10th grade maies




TABLE 5.4. (cont.)
Trials (t) Rel
l L]
tem Source Proceduve Days  (d) Sample Coef,
Softball Tirow Marmis, et test-retest, 3t 1,122 males ages 9-18 .86-.94
(Distance) al. (1969) correlation 938 femzles ages 9-18 .83-.97
(cont.) coefficients
Keogn Pearson product- 3t - 2d 10 1st grade males & females .97
(1965) moment, between 2-6 weeks apart 27 3rd grade males § females .88
day, test-retest
Bolonchuk test-retest, 3t 20 Sth & 6th grade males .94
(1971) Pearson product- 25 Sth & 6th grade females .93
moment
Daquila within day, 3t - 1d 50 normal males and females
(1982) test-retest ages 10-17 .95
alpha . . s
. s 50 visually impaired males and
coefficients females ages 10-17 .99
50 auditory impaired maies and
females ages 10-17 .99
50 orthopedically impaired males
and females ages 10-17 .86
Sit-Ups Vodola test-retest, 1t - 2d 30 females age 15 .99
(1978) between day, 33 males age 15 .96
Pearson product- 10 males age 7 .89
moment
Klesius test-retest It - 24 150 10th gradc males .55~-.68
(1968) correiation 1 day between
coefficients trials
between trials
Coigan between day, 1t - 2d 164 males ages 10-18 .80m
(1978) iest-retest, 1 week apart 162 females ages 10-18 .84f
correlation
coefficients
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TABLE 5.4,

(cont.)

Item

Source

Procedure

Trials (t)
Days {d)

Sample

S$0-Yard Dash

5it and Rewch

Long Distance
Run

Klesius
(1968)

Jackson &
Baumgartner

(1969)

Colgan
(1978)

Colgan
{1978)

Daquila
{1982)

Vodola
(1978)

Doolittle
& Bigbee
{1968)

tast-retest,
correlation
coefficients
between trials

test-retest
ANOVA Frocedures
{intraclass
¢correlation)

between day,
test-retest
correlation
coefficients

between day,
test-retest

within day,
tast-retest
(alpha
coefficients)

test-retest,
between day
Pearson product-
moment

test-retest,
Pearson product-
moment

3t

1t - 2d
1 week apart

It - 24
1 week apart

2t - 1d

It - 2d
5 days apart

»

150 10°.a grade males

76 male physical education majors

164 males ages 10-1¢
162 females ages 10-18

164 males ages 10-18
162 fenatzs ages 10-18

S0 normal males and females
ages 10-17

S0 visually impaired males and
females ages 1U-17

S0 auditory impaired males and
females ages 10-~17

38 orthopedically impaired males
and females ages 10-17

90 males and females ages 14-17

153 9th grade wmales




T B

s

TABLE 5.4. (cont.)

Item

Source

Procedure

Trials (t)
Days (d)

Sample

Long Distance
kun {cont.)

Mile Run

Doolittle,
Dominic, §
Doolitrle

(1969)

Colgan
(1978)

test-retest

between day,
test-retest
correlation
cocfficients

1t - 2d

It - 2d
1 week apart

100 9th-10th grade females
45 9th grade females

164 males ages 10-18
162 females ages 10-18
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Jackson and Baumgartner (1969) reported an intraclass reliability coefficicent
of .949, Colgan (1978) reported correlation coefficients of .88 (females) and
.94 (males), and Klesius (1968) reported correlation coefficients in the .80's.
Ll

The sit and reach has been studied by Colgan (1978). Colgan (1978)
reported reliability coefficients of .84 for male subjectis and .95 for female
subjects. Daquila, using Project UNIQUE data, reported extremely high correla-
tion coefficients. Daquila (1982) reported alpha coefficients of .98 and .99
in the various major groups studied in Project UNIQUE. AAHPERD (1980) has
reported reliability coefficients of .70 or above in summarizing research
pertaining to the sit and reach test.

Based on the research of Colgan (1978); Vodola (1978); Doolittle and
tigbee (1968); and Doolittle, Dominic, and Doolittle (1969), reliability coef-
ficients for long distance runs are generally high (.80 to .96).

i
4

Validity

The validity of test items for the Project UNIQUE Physical Fitness Test
was determined in consideration of construct validity, criterion related
validity, and logical validity. Construct validity was established as a part
of Project UNIQUE and consistcd of a factor analysis of test items in considera-
tion of the various groups involved in the project. The results of this study
will be presented first in this section. Construct, criterion related, and
logical validity have also been determined on the basis of related literature
and research and is presented in the second portion of this section.

The principal component factor loadings (erthogonal solutions) pertaining
to the test items selected for each group on the Project UNIQUE Physical Fitness
Test are presented in Table 5.5. In Chapter IV, more detailed information is

presented pertaining to factor structure. In Chapter IV, Principal Component (PC),

Rao Canonical [RA0O), and alpha factoring are presented for orthogonal and
oblique solutions for males and females using raw score as well as residual
matrices for the major subject groups in the study.

As may be noted from Table 5.5, the inclusion of recommended test items
is generally supported by the obtained factor loadings. Factor loadings are
high for mcst recommended items. This is particularly true of primary items
as opposed to substitute items. Loadings for the skinfold measures, as
representative of body composition, are very high (.80 or above). The inclusion
of the 50-yard dash appears justified as a measure of power-speed for normal and
sensory impaired sub)ects based on factor loadings which fall between .65 and

.83. The inclusion of the dash as a measure of power-endurance for orthopedically

impaired subjects is supported by factor loadings ranging from .53 to .90. The
sit-up test is recommended as a power-strength measure for normal and sensory
impaired subjects. The data in Table 5.5 generally would seem to support this
decision for boys, as four out of the six loadings are at .54 or higher. The
inclusion of sit-ups for girls is not supported by the data in Table 5.5;
however, this item is also recommended for girls because it is an AAHPERD Health
Related Physical Fitness Test item for girls and it generally loaded on other
power-related components in the factor analysis. For cerebral palsied girls,
the softball throw is recommended as an indicator of power-strength (.64-.69).
Grip strength is selected to represent the power-strength component for cerebral

288
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TABLE 5.5. PRINCIPAL CCMPONENT FACTOR LOADINGS (ORT':NNAL SOLUTIONS) ON
PROJECT UNIQUE PHYSICAL FITNESS TEST 11.S.

g e —————  — _ _—— — —— |
Principal Component Prircipal Component
gggfg:ent/ Test Item Raw Score Matrix Res_dual Matrix
Female Male Combined Femai: Male Combined
Body Triceps :
Composition Skinfold ;
A .88 .81 .89 - .81
B .82 .82 .81 .84
C .86 .83 .86 .84
b .91 .90 .94 .96
E .82 .80
Subscapular
Skinfold
A .84 .86 .84 .83
B .86 .86 .88 .85
C .87 .89 .87 .89
b .91 .83 .88 .84
E .88 .89
Muscular
Strength/
Endurance
Power- 50-Yard Dash
Speed A .72 .65 .66 .83
B .69 .72 .69 .79
C .77 .73 17 .71
Power-
Endurance D .53 .89 .68 .90
E ,82 .83
Power- Sit-Ups
Strength A - - - .60
B - .54 - -
C - 056 - . 54
Softball Throw
{Distance)
D .64 .69
Right Grip
D .60 -
Left Grip
D .71 .49
(continued)
Legend: A - Normal Subjects
B - Auditory Impaired Subjects
C - Visually Impaired Subjects
D - Cerebral Palsied Subjects
E - Wheelchair Paraplegic Spinal Neuromuscular Subjects
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TABLE §,5. (cont.)
e e )
Principal Component Principal Cowmnonent
Tactor Test Item Raw Score Matria Lesidual “latrix
Fermle  Male Combincg Temele HMale Combined
Power- Arm Hang*
Strength D .78 .77
{cont.)
Strength  Right Grip
A .93 .91 .95 .0
B .94 .91 .94 .93
C .85 .82 .00 .84
3 .80 .82
E .79 .83
Left Crip
A .87 .93 .85 .21
b N .87 o1 .85
C .84 .85 .84 .01
b .85 .74
i « 840 .79
A Hanp *
I .38 .65
soitball*
Throw
Mjetance)
E .61 .63
proad Jump *
.r\ - . 65 - =
b .49 68 .45 .42
C - - - -
——

*recommended as a substitute item

=
1

Legend: ~ornul subjects
Auditory Impaired Subjects
Visually Impaired Suljects

Cerebral Palsied Subrects

a1
LI B |

™
]

kheelchair Paraplegic Spinal Neuromuscular Subjects




tAold. 5,6, TACTUR LABELS BY GROJPS,

248

Paraplegic/
Auditory Visuallv Cerebral :plnal
Factor Normal Impaired Impaired i'alsy ﬁﬁgzﬁiar
Girls boys Girls Boys Girls Buy~ Tirizc Royse iwheelchair
Dody X)) & xX) X X) X) ) X X)
Composition
Strength Xy o Xy @ X)) X (X) (xX)
Tower-Speed  {a) xX) Xy ) Xy (3}
Pover- W WX M X)X
strengta
JUNCT- () (X)) X)
Landurmcee
rlexivility/ X (X) (x)
Power-
badurance
Les Raise (X)

X - raw score mnatvix

() - residual matrix
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palsied boys (three of the four loadings are .49 » hi_.ne:). The grip strengths
are recomrended as measures of strength for all oth:r proups of subjects
(.74-.95). The use of the arm hang, softball thro~ f.r distance, and broad
.ump as measures of strength or power-strength i: less d=fensible as determined
by factor loadings and, consequently, are recommended as substitute items only.

In addition to the components of the Project UMIQUE Physical Fitness
Test presented in Table 5.5, cardiorespiratory eniuizncce and flexibility are
components included within the test. The long distance run and the sit and
reach test were selected to measure these components of physical fitness. The
factor analysis employed in this study did not identify separate factors of
flexibility and cardiorespiratory endurance. This could be due to the fact that
only one test item was used to define each of these factors. With no other
items hypothetically related to these constructs, it became especially difficult
to extract these factors from the data. The fact that flexibility and cardio-
respiratory endurance did not clearly emerge, therefore, was due, to a large
extent, to the absence of other items which may have helped to better define
these consiructs. The items which comprise flexibility (sit and reach) and
cardiorespiratory endurance {long distance run) did load, to some extent, on
other factors. The sit and reach test emerged for normal, auditory, and
visually impaired girls on each factor which included the trunk raise and leg
raise. It was suggested that the emergence of this factor was due to flexibility
components. The long distance run item loaded either on the power-speed or
power-strength factors. In addition to the cardiorespiratory demands of the
test, the long distance run makes demands on the muscular system as well. This
is apparently a reason why the long distance run loaded on power-related factors,
particularly in the absence of other cardiorespiratory items in the design.
In the finai analysis, the flexibility and cardiorespiratory components were
not supported or unsupported by the physical fitness factor analysis conducted
ir this stuay. Thus, they are selected and justified on the basis of past
research and logic. Detailed information on the factor structure of test items
studied in Project UNIQUE is presented in Chapter IV.

In addition to the factor analytic information presented in connection
with Project UNIQUE data, justification for the selection of test items, in
terms of validity, may be found from related literature and research. In
regard to items pertaining to muscular strength/endurance, the validity of the
grip strength test as a measure of strength has-been supported by studies by
Rarick, Dobbins, and Broadhead (1976) and Fleishman (1964a, 1964b). Flint (1965),
using electromyographic :echniques, showed that the bent-knee sit-ups involves
action of the abdominal nuscles, including the upper and lower rectus abdominus
and the external and internal obliques. On the basis of her review of research,
Safrit (1981) has reported that the standing broad jump has generally been
accepted as an adequate neasure of muscular power.

In regard to the softball throw for distance, the literature is less
supportive. In regard to softball velocity as a test item, Rarick, Dobbins,
and Broadhead (1976) found that it was correlated moderately with the standing
long jump (.54 to .71) and the vertical jump (.51 to .62). Rarick, Dobbins,
and Broadhead (1976) also indicated that the time dimension more accurately
reflected the actual force applied to the ball than using distance information
only. In collecting Project UNIQUE data, however, it was found to be extremely
difficult to measure time of throw and to determine the height of release. In
addition, computation of velocity in a field setting is much more laborious
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than simply recording distance. Also, a reasonabiy hiy'. correlation was found
between softball throw for distance and softball throw fur velocity using
Project UNIQUE data. Thus, the softball throw for 1is'@ance was selected in
preference to softball throw for velocity. Previous research by other
investigators have warned about the relatively lower perforuance of visually
handicapped youngsters in the softball throw and attribute this to a learning
factor. In view of this related research, softbali tlLrow for distance was not
employed as a test item for visually impaired subj~ctc., however, it was offered
as an alternative in the case of girls with cerebral palsy and individuals with
congenital anomalies who exhibited upper 1imb disabilities and who were required
to throw from a seated position.

The S0-yard/meter dash was selected primarily on the basis of a logical
consideration and the result of factor analysis of Project UNIQUE data. It has,
in the past, been often selected as a speed item in notable tests of physical
fitness. In regard to the flexed arm hang, Cotton and Marwitz (1969) found a
correlation coefficient of .72 between the flexed arm hang and the pull-up
test. The disadvantage of the flexed arm hang as a test item appears to be
the fact that it is affected by one's weight. Because of this and some other
considerations, it is only suggested as an alternative item for boys with
cerebral palsy, boys in the spinal neuromuscular groups, and for individuals
with congenital anomalies/amputations who exhibit lower extremity involvement,
but who are unable to, for one reason or another, take the grip strength tests.

Height and weight have long been used as an indicator of body composition;
however, it has been well established that these measures fail to appropriately
take into account fatness/leanness. In view of this, hydrostatic weighing has
been employed to more accurately detcimine body composition, and skinfoid
weasures have been used to predict body composition. Coefficients of correlation
have ranged from .70 to .90 when skinfolds have been correlated with hydrostatic
weighing (AANPERD, 1980).

The sit and reach test has been employed in the Project UNIQUE Physical
Fitness Test as a measure of extensibility in the low back and posterior thighs
and has been labeled a flexibility test item. It has been reported that the
sit and reach test has correlated highly (.80 to .90) with other tests of
flexibility (AAHPERD, 1980). However, since flexibility is known to be specific
to particular arcas of the body, validity of this test depends more on a logical
basis than its relationship to criterion measures.

Although labotatory tests of aerobic capacity are preferred measures of
cardiorespiratory endurance, such tests are limited for use in field situations.
Therefore, distance runs of up to 12 minutes have b¢en studied to determine
their relationship with the results of laboratory tests of aerobic capacity.
The results of research indicate that long distance runs have correlated well
with laboratory tests (AAHPERD, 1980).

Intercorrelations

One of the criteria that was employed in the selection of test items was
that intercorrelations of test items be low. When this is the case, a
single test item provides more predictive information than when this is not
the case. Low intercorrelations among test items is enhanced when test items
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setected are found to measurc different factors. The -elcction of test items
with low intercorrelations was enhanced by the fact.. avalysis procedures
emploved in this study. The fact that this criteilon ~ac sutisfactorily met

in selection of items for the Project UNIQUE Phy:ical Fiiness Test is demonstrated
by the relatively low intercorrelations presented in Table 5.7,
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TABLE §.7.

INTERCORKELATIONS OF TuST ITEMS BY MAJOR SUBJECT GROUPS.
Test Item Triceps[Subscapd Right
and Skin- |ular Grij- Griy ilang | Junmp ball ups Yard
Uroul] fold Skin- Dis=- Dash
fold tance
Triceps
Skinfold
A* - .75 -.15 ~.14 -.52 -.26 - -.24 .25 .00 -.37
b* - .73 -.11 -.12 -.25 -.30 - -.24 .23 . U8 -.30
c* - o 7F .00 -.00 -.32 -.30 - -.18 .24 .02 -.25
D* - .78 .17 -.05 -.19 - -.15 - -.04 - .20
L* - .82 .41 .35 -.10 - -.02 - -.03 - .03
Subscapular
Skinfold
A .75 - -.02 -.04 -.35 -.27 - -.27 .31 -.03 .30
B o7 - .06 .06 -.29 -.22 - -.25 .22 .07 -.26
C .75 - .15 .15 -.29 -.18 - -.16 .12 LUt -.2z
i .78 - .17 .07 -.35 - -.00 - .02 - -.11
I .82 - .47 .44 -.08 - .16 - .99 - -.12
Right Grip
A -.15 -.02 .95 .38 .66 .16 -.60 .04 A7
L -.11 .06 .94 .31 .69 .37 -.52 .12 .36
C .00 .15 - .93 .32 .64 - .45 -.49 .14 .37
b .17 .17 - .78 .06 - .20 - .23 - 14
E .41 .47 - .91 .14 - .57 - -.11 i . .29
Left Grip
A -. 14 -0 .25 - A0 .67 - .48 .60 .M -
8 .12 .00 .94 . .30 .60 - .35 | -.51 b 53 1
¢ - UG .15 .93 - .54 .03 - .44 -.51 .5 ]
D -.05 07 .78 - .08 - .33 - .21 . .18
E .33 ol .91 - .24 - .59 - -.12 - .20
*Legend: coefficients of correlation pertaining to normal subjects

oo -

coefficients

coefficients
coefficients

of correlution pertaining to
coefficients of correlation pertaining to
of correlation pertaining
of correlation pertaining to

auditory impaired subjects
visually impaired subjects
to cerebral palsied subjects
paraplegic wheelchair spinal neuromuscular subjects
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TABLE 5.7. (cont.

Test ltem Triceps (Subscapd Right | Left Arn Broad | Soft- | Sit- 50~ Eit and {long
and SKkin- jular urip orip ilang Jump ball ups Yard each Pistance
Srouy. fold Skin- Dis- Dash Run
fold tance
Arn dang
A¥ -.32 -.35 .38 .40 - .51 - .50 -.47 .02 .52
g -.25 | -.29 .31 .30 - .52 - A6 | -.37 .13 .49
Cx -. 32 -.2Y .32 .34 - .50 - .41 -.33 .14 .44
b -.19 -.35 .06 .08 - - .25 - -.05 - .41
g -. 10 -. U8 .14 .24 - - .50 - .07 - .12
Broad Jumnp
A .20 -.27 .66 .67 .51 - - .57 .71 .07 .55
B ~.30 -.22 . 69 .bb .52 - - .52 -.59 .26 .52
¢ -.30 -.18 .64 .63 .50 - - .59 -.70 .20 .58
)] - - - - - - - - - - -
£ - - - - - - - - - - -
Sefthall
Listance
A - - - - - - - - - - -
B - - - - - - - - -
I - - - - - - - - - -
b -.15 -.00 .20 .33 .25 - - - -.42 - .49
L -.02 .16 .57 .59 -.35 - - - -.35 - 44
Sit-Ups _
A -.24 -.27 .46 .48 .50 .57 - - -.63 .07 <35
B -28 |-2s | .37 | .35 .46 .52 N B T
c -.18 -.10 .45 .44 .41 59 - -.43 20 A
D - - - - - - - - - o -
E - - - - - - - - - -
S
*Legend: A - coefficients of correlation pertaining to normal subjects 298
B - coefficients of correlation pertaining to auditnry impaired subjects
C - coefficients of correlation pertaining to visually impaired subjects
D - coefficients of correlation pertaining to cerebral nalsied subjects
E - coeffic e¢nts of correlation pertaining to paraplegic wheelchair spinal neuromuscular subjects ™
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| TABIE §.7. (conmt.)
Test Item Hriceps ubscap+4 Right | Left Arm Broad | Soft- |Sit- 50- $it and/Long
and Skin- lar Grip Grip Hang | Jump ball ups Yard |} Reach Pistance
Group fold Skin- Dis- Dash Run
fold tance
Su-Yard Dash
A¥ .25 .51 -.60 -.60 -.47 -.71 - -.63 - ~-.08 -.58
B* .23 .22 -.52 -.51 -.37 -.59 - -.51 - -.21 -.34
c* .24 12 -.49 -.51 -.33 -.70 - -.43 - -.16 -.49
D* -. 04 .02 .23 .21 -.05 0 - -.42 - - - -.36
E* -.03 .09 -.11 -.12 .07 - -.35 - - - -.49
Sit and Reach
A .00 -.03 .04 .04 .02 .07 - .07 -.08 - .04
B .08 .07 .18 .16 .13 .26 - .22 -.21 - .05
g .02 .01 [.14 .15 .14 .20 - .20 |-.16 - .11
E - - - - - - - - - - -
Long Distance
Run (Yards/iiin.)
A -.37 .30 .47 .48 .52 .55 - .55 .58 .04 -
B -.30 ~.26 .36 .33 .49 .52 - .48 -.3 .05 -
C -.25 -.22 .37 .38 .44 .58 - .56 -.49 A1
D .20 -.11 . 14 .18 .41 - .39 - -.36 - -
E .03 -.12 .29 .20 .12 - .44 - -.49 - -
——— = ———eeeeeee————— — _==_-.'=:_—*‘_==.-._‘.'L'A
*Legend: A - coefficients of correlation pertaining to normal subjects
B - coefficients of correlation pertaining to auditory impaired subjects
C - coefficients of correlation pertaining to visually impaired subjects
D - coefficients of correlation pertaining to cerebral palsied subjects
E - coefficients of correlation pertaining to paraplegic wheelchair spinal n=uromuscular subjects
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Curvicular Implications

One of the objectives of Project UNIQUE was to -de:-cafv :urriculur
implications pertaining to physical fitness develojmer: ot individuals with
seusory and orthopedic impairments. In relationship to this ctjective,
the development of » valid and reliablc test of physical fitness is an important
implication and has been discussed and presented in the previous section. In
this part, additional implications will be presente!. 7I» essence_ the curricular
implications to be presented pertain to (1) commonality of factor structure,

(2) levels of physical fitness, (3) type and severity of handicapping condition,
(4) age, (5) sex differences, (6) educational setting, (7) individualization,
(8) educational responsibility, and (9} training materials.

Commonality of Factor Structure

Within the limitations of this study, it is clear that the factor structure
of physical fitness of sensory or orthopedically impaired children and youth
does not differ, to a great extent, from that identified for normal individuals.
The fact that the factor structure of physical fitness abilities is similar
means that the general curricular orientation pertaining to physical fitness
may be similar. FOr all groups, attention needs to be given to body composition,
muscular strength/endurance, flexibility, and cardiorespiratory endurance. In
cases where satisfactory performance exists, attention must be given to main-
taining and improving these components of fitness. Where deficits exist,
attention should be given to bringing individuals to appropriate levels.

Levels of Physical Fitness

Althcugh the factor structure of physical fitness is similar for all the
major groups involved in the study, there is little question that individuals
with handicapping conditions generally fall below the performance of individuals
classified as normal. An implication of this finding is that it is necessary,
at times, to begin physical fitnesc development programs for the handicapped
at very basic levels. In certain instances, it will be necessary to prepare
individuals to move through the environment. This may begin with the simple
task of moving from a lying to a standing position or maintaining standing
balance. Following this beginning, attention can then be given to helping the
individual move through the environment. Subsequently, attention can be given
to sustaining movement through the environment. Once the individual has the
basic physical fitness necessary to move through the environment for relatively
sustained periods of time, attention can be given top quality of movement,
increasing the repertoire of movement capabilities, and enhancing optimal
development of the individual., Although individuals low in fitness may need to
engage in less intense activities at the beginning levels of programming,
provisions may need to be made to increase the frequency of opportunities to
move and to move for relatively longer periods of time. The latter two
adjustments may be required to compensate for the lower intensity of programs.

Influence of Handicapping Conditions and
Severity of Handicapping Conditions

The results of the study clearly indicate physical fitaess differences
between subjects with handicapping conditions and normal subjects. In the case
of auditory impaired subjects, differences with normal subjects were less in
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degree and number than in the case of other groups 1. cerms of physical fit-
ness, individuals with auditory inmpairments general]; wiii not possess unique
needs wequiring separation from regular programming (v rortutately, this study
found that individuals in integrated settings per.orm at ‘owe: levels in
physical fitness than those who are institutionalized). Individuals with
visual or orthopedic impairments, as a group, will more frequently have

unique needs requiring specially designed programs.

Based on this study, it appears that individuals with orthopedic impairments,
in particular, need physical education programs in which physical fitness is
given more attention. The need for physical activity is necessary to prevent
atrophy, bone deformities, etc., to enhance mobility, and simply to enhance
health. Although individuals with orthopedic impairments need physical activity
to a greater extent than other persons (based on their relatively low performance
scores), they evidently receive less than others. In addition, it appears that
in cases where physical education is provided for individuals with orthopedic
impairments, iusufficient attention is apparently given to the development
of physical fitness.

In terms of severity of handicappingcondition, the resuits of this study
indicate that partially sighted subjects exceeded the performance of individuals
who are blind, and more severely afflicted subjects with cerebral palsy per-
forred less aptly on physical fitness test items than individuals with lesser
involvement. No significant differences were generally found between hard of
hearing and deaf participanis on the Project UNIQUE Physical Fitness test items.
In view of these results, type and severity of handicapping condition needs
to be considered in physical fitness performance in the case of individuals
with visual or orthopedic impairments. Less attention to these factors needs
to be given relative to individuals with auditory impairments.

Age as a Factor in Performance

On the basis of the results of this study, it is recommended that age be
considered as an influencing factor on the performance of physical fitness
test results in the case of normal subjects, auditory impaired subjects, and
visually impaired subjects. With the exception of the skinfolds, age did not
play as great a role on physical fitness test items in the case of subjects
with orthopedic impairments. In the case of skinfold measurements, age should
be considered for subjects with orthopedic impairments as well. The results
of the study indicate that where age is a factor, performance generally improves
with age; although in some cases, girls tended to plateau at about ages 12 to 14,
Another consideration is the rate of improvement between boys and girls., Boys
tend to increase in their performance from the ages 10 to 17, and their rate
of improvement is greater than for girls in certain test items, In regard to
skinfolds, it is clear that skinfoids generally increase with age, however, an
increase in skinfolds at a particular age does not necessarily indicate a
higher percent. of body fat. i

In view of the results that were attained relative to age influences on
physical fitness performance, it is necessary to consider age when developing
normative data for tests of physic~l fitness. In addition, program implementers
must consider age in prescribing duration, frequency, and intensity of activity.
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In activities where physical fitness performance is 2 f.rios, it is necessary
to consider the age of participants. In view of the :'ate .1 tendency relative
to girls, it may be necessary to give greater attent.on ~¢ 1ooroving the
physical fitness performance of girls starting at cge '2.

Sex Difference and Performance

Sex was found to ve a significant factor on most nhyei_ay fitress test
items for most subject groups. In the case of normai, auditory impaired, and
visually impaired subjects, girls were found to have significantly larger
skinfolds than boys and higher sit and reach scores than boys. In other areas
of performance, boys generally exceeded the performance of giris. In the case
of subjects with orthopedic impairments, fewer significant sex differences
were found. Since sex differences in performance do exist, sex differences in
performance must be considered in selecting test items for the measurement of
physical fitness; in the norms provided for physical fitness tests; and level,
duration, and intensity of physical activity in programs. In view of the results
of this study, grouping individuals on the basis of sex may be warranted in
cases where physical fitness performance is a factor. Sex differences also
support the need to individualize and personalize programs.

Physical Fitness and Educational Setting

In this study, individuals who were institutionalized exceeded the per-
formance of those whe were non-institutionalized on physical fitness test items
where differences existed. Results pertaining to the sensory impaired indicated
that subjects from institutionalized settings were generally superior to the
non-institutionalized group where significant differences on test items
occurred, In regard to individuals with orthopedic impairments, educational
environment was not a factor in the performance of the orthopedic subgroups on
physical fitness items administered to them. Since more severely involved
individuals are, at least theoretically, placed in institutionalized settings,
the results of this study are enlightening. Certainly, the finding that
individuals in institutions exceeded the performance of individuajls who are
non-institutionalized cannot be considered acceptable educational performance
by non-institutionalized schools and agencies sducating individuals with
handicapping conditions. Unfortunately, the procedures of the study do not
enable the investigators to account for these differences., However, it is
suspected that availability of physical education, the emphasis within the
physical education programs, intramural and athletic opportunities, and staffing
influenced these results. In addition, the resultc may be due to inappropriate
placement. Unfortunately, further study will be needed in order to definitively
account for the results, The one implication that appears to be warranted is
that more attention should be given to the improvement of physical fitness in
non-institutionalized settings.

Individuallzation

The need for individualization is clearly evident from the results
obtained in this study. Individuals with handicapping conditions frequently
are below normal performance in physical fitness, perform physical activities
in different ways than is characteristic of normal individuals, and exhibit
greater variability in performance. The variability in performance of subjects
with handicapping conditions is particularly acute in the case of individuals
with orthopedic impairments.
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The education of individuals with handicappiag conditicns must be considered
on a one-to-one basis. It is not appropriate, for e».wml-, to simply adapt a
physical fitness test for cerebral palsied individvais »ad td assume that it
will be applicable to all such individuals. In selecring test items, for
example, it is necessary to consider the abilities and disabilities of each
person. For example, although the grip strength test is a recommended test
item, it may be inappropriate for individuals who have Jiiiilcuicics in inhibiting
the grasp reflex. Even though the grip strength is a r2s5i recommended for use
for certain individuals with congenital anomalies, it may be inappropriate
as a test in those cases where the individual may not be able to properly
grasp the grip dynamometer. Although the softball throw may be a recommended
test item for individuals with cerebral palsy, it may be very inappropriate if
the participant is not able to release the ball properly.

Recognition of Physical Fitness
as an Educational Responsibility

Project UNIQUE results generally show lower levels of physical fitness for
individuals with handicapping conditions. This is Farticularly true in the
case of individuals with orthopedic impairments. Although the relatively poor
performance of individuals with orthopedic impairments can be documented, the
reasons for this result can only be speculated. Although individuals in
Project UNIQUE samples were generally receiving physical education, it appears
that the physical education that was provided did not include a great deal of
attention to the development of physical fitness. It may be that one of the
reasons for this was the perception that the development of physical fitness
was not the responsibility of the teacher of physical education. This possibility
exists even though physical fitness is considered as a part of physical
education, and it is accepted that physical fitness development includes
development of muscular strength/endurance, flexibility, and cardiorespiratory
endurance.

If it is recognized that physical fitness is the responsibility of the
physical educator, then physical educators must be prepared to implement such
programs. Physical educators know the basic principles of development of
physical fitness for normal individuals. However, teachers of physical education
are often not prepared to provide the modifications necessary to implement
effective prograas for the handicapped, particularly for individuals with
orthopedic inpairments. Space does not permit an exhaustive treatment of this
subject here; however, a couple of examples might suffice. First, physical
educators need to be able to determine the flexibility potential of individuals
who exhibit contractures or be able to implement flexibility programs under
pedical supervision. Physical educators must be educated so they are able to
plan programs which do not overdevelop opposing muscle groups. Thus, for examplz,
physical educators need to realize that the elbow flexors of individuals with
cerebral palsy must not be overdeveloped in relationship to the extensors, even
though the strength of the elbow flexors may be below that of normal individuals.
Implementers of physical education programs must be aware that it is not
adequate to simply ask a cerebral palsied individual who is spastic to move
as fast as possibl:, but to realize the effect of such instruction on performance
and the need to emphasize controlled, purposeful movement and, at the same time,
improve speed of movement.
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Another consideration which will enhance the phrsicil litness of indivi-
duals with handicapping conditions is to know the rols anu responsibility of
each member of a multidisciplinary team in the devealopmeni o; physical fitness.
In the case of teachers of physicai education, it s cxtremely important to
know their role and relationship to physical therapists, occupational therapists,
and other individuals who have some indirect or direct responsibility for the
development of physical fitness of individuals. Closar cooperativn needs to be
exhibited between physical educators and medical pevsuimer.

Need for Training Materials

In discussing implications eminating from Project UNIQUE, it has been
mentioned that there is a peed for individuals to begin programs at the basic
level of fitness exhibited by each individual, to select and modify appropriate
activities for the development of fitness, to follow and modify principles of
physical development, as appropriate, and to know the role and responsibility
of individuals involved in physical fitness development of individuals with
handicapping conditions. In order to help teachers and other individuals to
develop the physical fitness of individuals with handicapping conditions involved
in this study, a training manual (appearing as an appendix under separate cover)
has been developed by the Project UNIQUE staff. In essence, the training manual
provides an overview of physical fitness, principles of development which are
recommended for normal populations, a description of handicapping -onditions
involved in the present study, and how the principles of development should be
modified for sensory and/or orthopedically impaired children and youth, It is
advised that teachers use this manual in connection with the Project UNIQUE
Physical Fitness Test so that they will be better able to provide services
necessary to improve the physical fitness of youngsters with handicapping
conditions.

a
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CONDITION ZODES

Listed below are the categories by which subjectc were cirassified. Testers

were instructed to use the malor headings to locate the gencra: condition a
subject possessed and then to find th. specific condition that most accurately
identified the condition of the suhject. Testers vere fw limr inatructed to
assign only one three-digit condition code for eacs svhjice. It was suggested
to testers that in the event two or more codes seemed appropriate for a given
subg;ct, the subject was probably multipiy hendicapped and ineligible fcr the
study,

I,

II.

III.

Iv’

NON-IMPAIRED
001 = non=impaired
AUDITORY IMFAIRED

010 = audivtory - hard of hearing
011 = suditory - deaf

VISUALLY IMPAIRED

020 = partislly sighted - congenital

021 = partislly sighted - onset birth to age 6
022 = partially sighted - onset past age 6
023 = totally blind - congenital

024k = totally blind - onset bLirth to age 6
025 = totelly blind - onset past age 6

ORTHOPEDIC IMPAIRLD
ORTHOPEDIC AMPUTEE

For the purpose of this study, asn orthopedic amputee was defined as

subjects who have a congenital or scquired amputation of & limb or & limb
part.

Q

A. ORTHOPEDIC ACQUIRED AMPUTEE
ORTHOPEDIC ACQUIRED AMPUTEE - ONE=ARM INVOLVEMENT

030 = finger hand amputation
031 = below elbow amputation
032 = above elbow syputation
033 = shoulder disarticulation

ORTHOPEDIC ACQUIRED AMPUTEE - TWO~ARM INVOLVEMENT

034 = finger hand/finger hand amputation
035 = finger hand/below elbow amputation
036 = finger hand/sbove elbow amputation
037 = finger hand/shoulder disarticulstion
038 = below e.bow/below elbow amputation
039 = below elbow/above elbow amputation

E[{l(ioho = below elbow/shoulder disarticulation

IText Provided by ERIC
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0kl
oh2
043

ohk
oks
o046
04T

048
049
050
051
052
053
o5k
055
056
057

058
059
060
061
062
063
o6lh
065
066
067
068
069
070
071
072
073

074
075
076

077

ORTHOPEDIC ACQUIRED AMPUTEE - ONE-LEG INVOLVEMENT

sbove elbow/above elbow amputation
sbove elbow/shoulder disarticulstion

shoul@er/shoulder diserticuletion

= foot amputation

ORTHOPEDIC ACQUIRED AMPUTEE - TWO-LEG INVOLVEMENT

[ L2 I I NN N T SO B I}

ORTHOPEDIC ACQUIRED AMPUTEE - ONE-ARM/ONE-LEG INVOLVEMENT

LS I I 1 A S [ R I (I I A |

ORTHOPEDIC ACQUIRED AMPUTEE = TRIPLEGIC INVOLVEMENT

ny R u

ORTHOPEDIC ACQUIRED AMPUTEE - QUADRIPLEGIC INVOLVEMENT

below
above
hip di

knee amputation
knee amputation
sarticulation

foot/foot emputation

foot/b

elow knee smputation

foot/ebove knee amputation
foct/hip disarticulation

below
below
below
abcve
abhove
hip/hi

finger
finger
finger
finger
below
beloyw
below
below
above
above
above
above
should
should
should
should

2 legs
2 legs
2 arms
2 arms

knee/below knee amputation
knee/sabove knee amputation
knee/hip disarticuletion
knee/above knee amputation
knee/hip disarticulation
P disarticulation

hand/foot emputation
hand/below knee amputetion
hand/above knee amputetion
hend/Pip disarticulation
elbow/foot amputation
elbow/below knee amputation
elbow/sbove knee amputation
elbow/hip disarticulation
elbow/foot emputation
elbow/below knee amputation
elbow/above knee amputation
elbow/hip disarticulation
er/foot amputation
er/below knee amputetion
er/ebove knee amputation
er/shoulder disarticulation

/right aym involvement
/left arm involvement
/right leg involvement
/left leg involvement

078 = 4 1imb involvement
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080
081
082
083

o8L
085
086
087
088
089
090
091
092,
093

o9k
085
096
097

098
099
100
10l
102
103
1ok
105
106
107

108
109
110
111
112
113
11k
115

|
~-
o
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ORTHOPLDIC CONGENITAL AMFUTEE
ORTHOPEDIC CONGENITAL AMPUTEF - ONF-ARM INvOLVLMEND

finger hand amputation
below elbow amputation
above elbow amputeation
shoulder disarticulation

ORTHOFEDIC CONGENITAL AMPUTEE - TWO-ARM INVOLVEMENT

finger hand/finger hand amputation
finger hand/below elbow amputstion
finger hand/sbove elbow amputation
finger hand/shoulder disarticulation
below elbow/below elbow amputation
below elbow/above elbow amputation
below elbow/shoulder disarticuletion
above elbow/sbove elbow smputation
above elbow/shoulder disarticulstion
shoulder/shoulder disarticulation

wu v nn

ORTHOPEDIC CONGENITAL AMPUTEE - ONE-LEG INVOLVEMENT

foot amputation

below knee amputation
sbove knee amputation
hip disarticulation

ORTHOPEDIC CONGENITAL AMPUTEE - TWO-LEG INVOLVEMENT

foot/foot amputation

foot/below knee amputstion
foot/ebove knee smputation
foot/hip disarticulation

below knee/below knee amputation
telow knee/above knee amputation
below knee/hip disarticulation
above knee/above knee amputation
above knee/hip disarticulation
hip/hip disarticulatiorn

ORTHOPEUIC CONGENITAL AMPUTEE - ONE-ARM/ONE-LEG INVOLVEMENT

= finger hand/foot amputation
finger hand/below knee amputation
finger nand/sbove knee amputstion
finger hand/hip disarticulation
below elbow/foot emputation

below elbow/below knee amputation
below elbow/sbove knee amputation
below elbow/hip disarticulation
above elbow/foot amputation

n e noawowu

[N
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117 = above elbow/below knee amputation

i 118 = above elbow/above knee amputation
119 = above ellow/hip disarticulation
120 = shoulder/foot amputation
121 = shoulder/below knee amputation
122 = shoulder/above knee amputation
123 = aroulder/hip disarticulation

ORTHOFPEDIC CONGENITAL AMPUTEE - TRIFLEGIC INVOLVEMENT
124 = 2 legs/right arm involvement
125 = 2 legs/left arm involvement
126 = 2 arms/right leg involvement
127 = 2 arms/left leg involvement

ORTHOPEDIC CONGENITAL AMPUTEE - QUADRIPLEGIC INVOLVEMENT
128 = 4 limb involvement
C. ORTHOPEDIC CONGENITAL ANOMALIES

Subjects identified as possessing congenital ancmalies were individuals
vhose extremities were fully or partly present and were deformed.

ORTHOPEDIC CONGENITAL ANOMALIES - ONE~ARM INVOLVEMENT

130 = finger hand involvement
131 = below elbow involvement
132 = abpve elbow involvement
133 = shoulder site

ORTHOFEDIC CONGENITAL ANOMALIES ~ TWO~ARM INVOLVEMENT

134 = finger hand/finger hand involvement
135 = finger hand/below elbow involvement
136 = finger hand/above elbow involvement
137 = finger hand/shoulder site

138 = below elbow/below elbow involvement
139 = below elbow/above elbow involvement
140 = below elbow/shoulder site

141 = above elbow/above elbow involvement
142 = above elbow/shoulder site

143 = shoulder site/shoulder site

ORTHOPEDIC CONGENITAL ANOMALIES - ONE-LEG INVOLVEMENT

144 = foot involvement

145 = below knee involver :nt
146 = above knee involvement
14T = hip site
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ORTHOPEDIC CONGENITAL ANOMALIES « TWO-LEG TNVC: . BMLNT

foot/hip

foot/foot involvement
foot/below knee involvement
foot/above knee involvement

site

152 = below knee/below knee involvement
153 = below knee/above knee involvement

= pelow knee/hip site

155 = above knee/above knee involvement
= gbove knee/hip site

= hip site/hip site

ORTHOPEDIC CONGENITAL ANOMALIES - ONE~ARM/ONE-LEG INVOLVEMENT

170 = shoulder
171 = shoulder

172 = shoulder

173 = shoulder
ORTHOPEDIC

1Th =

175 =

= finger hand/foot involvement
= finger hand/below knee involvement
= finger hand/above knee involvement
= finger hand/hip site
= below elbo¥/foot involvement
= below elbow/below knee involvement
164k = pvelow elbow/above knee involvement
= below elbow/hip site
= above elbow/foot involvement
= above elbow/below knee involvement
= gtove elbow/above knee involvement
= agbove elbow/hip site )

site/foot involvement
site/below knee involvement
site/above’ knee involvement
site/shoulder site

CONGENITAL ANOMALIES - TRIPLEGIC INVOLVEMENT

2 legs/right arm involvement
2 legs/left arm involvement

176 = 2 arms/right leg involvement
177 = 2 arms/left leg involvement :

ORTHOPEDIC CONGENITAL ANOMALIES - QUADRIPLEGIC INVOLVEMENT

178 = 4 1imb involvement

D. ORTHOPEDIC CEREBRAL PALSIFED

Cerebral palsy was defined as a disorder characterized by disturbances

in voluntary motor

functioning resulting from lesious in the bprain that affect the

motor c¢ontrol centers.

ORTHOPEDIC CEREBRAL FALSIED - SPASTIC

monoplegic
monoplegic

2 monoplegic ~ right arm
2 monoplegic
=

left arm
right leg
left leg
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184 = @iplegic - major involvement in lower 1liwds ruad winor involvement

185 = triplegic -
186 = triplegic

i

187 = triplegi~ -

188 = triplegic -

n upper limbs .

right arm, left arm, right leg
right arm, right leg, left leg
left arm, right leg, left leg
right srm, left arm, left leg

189 = hemiplegic - right arm, right leg

190
191
192

H B

hemiplegic - left arm, left leg
paraplegic -~ right leg, left leg
quadriplegic ~ all four extremities - partial or complete

ORTHOPEDIC CEREBRAL PALSIED - ATHETOID

200 = monoplegic
201 = monoplegic
202 = monoplegic
203 = monoplegic
204 = diplegic -

right arm
left srm
right lieg
left leg

major involvement in lower limbs and minor involvement
in upper 1limbs

205 = triplegic - right arm, left arm, right leg

206 = triplegic - right erm, right leg, left leg

207 = triplegic -~ left arm, right leg, left leg

208 = triplegic - right arm, left erm, left leg

209 = hemiplegic -~ right srm, right leg

210 = hemiplegic - left arm, left leg

211 = paraplegic - right leg, left leg

212 = quadriplegic -~ all four extremities - partial or complete

ORTHOFEDIC CEREBRAL PALSIED ~ TREMCR

220 = monoplegic
221 = monoplegic
222 = monoplegic
223 = monoplegic
224 = giplegic -

225 = triplegic
226 = triplegic
227 = triplegic
228 = triplegic
229
230
231
232

L]

right arm
left arm
right leg
left leg

major involvement in lower limbs and minor involvement

i

n upper limbs

right arm, left arm, right leg
right arm, right leg, left leg
left arm, right leg, left leg
right arm, left arm, left leg

hemiplegic - right arm, right lieg

hemiplegic - left arm, left leg

paraplegic - right leg, left leg

quadriplegic ~ all four extremities - partial or complete

ORTHOPEDIC CEREBRAL PALSIED - RIGIDITY

240 = monoplegic - right arm

24l = monoplegic -~ left arm

242 = monoplegic ~ right leg

243 = monoplegic ~ left leg

2bl = diplegic - major involvement in lower limbs and minor involvement
in upper limbs
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25 = triplegic

right arm, left arm, right leg
26 » triplegic

right arm, right leg, left leg

24T = triplegic - left arm, right leg, left leg

248 = triplegic - right arm, left arm, left leg

2y = hemiplegic - right arm, right leg

250 = hemiplegic = left arm, left leg

251 = paraplegic - right leg, left leg

252 = quadriplegic - all four extremities - pa~tia) or complete

ORTHOPEDIC CEREBRAL PALSIED ~ ATAXIC

260 = monoplegic - right arm

261 = monoplegic - left arm

262 = monoplegic - right leg

263 = monoplegic - left leg

264 = diplegic -~ major involvement in lower limbs and minor involvement
in upper limds

265 = triplegic ~ right arm, left arm, right leg

266 = triplegic - right arm, right leg, left leg

267 = triplegic - left arm, right leg, left leg

268 = triplegic - right arm, left arm, left leg

269 = hemiplegic - right arm, right leg

270 = hemiplegic = left arm, left leg

271 = paraplegic - right leg, left leg

272 = quedriplegic - all four extremities -« partiasl or complete

ORTHOPEDIC CEREBRAL PALSIED - MIXED

280 = monoplegic - right arm
261 = monoplegic - left arm
282 = monoplegic - right leg
283 = monoplegic ~ left leg

284 = diplegic - major involvement in lower limds and minor involvement
in upper limds

285 = triplegic -~ right arm, left arm, right leg

286 = triplegic - right arm, right leg, left leg

287 = triplegic - left arm, right leg, left leg

288 = triplegic - right arm, left arm, left leg

289 = hemiplegic - right arm, right leg

290 = hemiplegic = left arm, left leg

291 = paraplegic - right leg, left leg

292 = quadriplegic - 8ll four extremities = partiel or complete

E. ORTHOPEDIC SPINAL NEUROMUSCULAR CONDITION

Spinal neuromuscular conditions were acquired or congenital conditions

characterized by spinel legion vhich directly affected limd functioning.

Q

300 = partial or complete -~ lesion ¢cite unknown ¢
301 = partial or complete - cervical lesion

302 = partial or complete T to T5 lesion

303 = partial or complete - Tg to Ty lesion

304 = partial or complete = Ty to Ly lesion
305 = partial or complete - L3 to below lesion
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