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This study was conducted to determine several psychometric
qﬁalities on selected items from the Project UNIQUE Physical
Fitness Test Inventory, Coefficients of reliability (consis-
tency within day aﬁd between day) were determined by intraclass
techniques, The standard error of measurement was also deter-
mined for the selected items. In addition, the appropriate}
criterion score was determined by an analysis of variance and
co}laborated by an analysis of the superdiagonal of the inter-
trial correlation matrix., For the mﬁlti-trial test items, 50
nonimpaired youth, 50 visually impaired youth, 50 auditory
’impaired youth, and 50 orthopedically impaired youth between
the ages of 10 and 17, were randomly selected from the various
gschools participating in the Project UNIQUE study, Subjects
for the single-trial items included 50 nonimpaired youth, 47
visually impaired youth, and 50 auditory impaired youth, between
the ages of 10 and 17 randomly selected from ét least two
different schools in the Rochester, N.Y. and Buffalo, N,Y,
areas, The results of this study showed that most of the test
items were reliable, 1In addition, the reliability of the
test items for the impaired groups was, in general, equal

to or better than the reliability coefficients for the
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nonimpaired group. The results also indicated that in most
cases the Project UNIQUE scoring procedures were appropriate,

although some changes were recommended,
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CHAPTER I

INTRODUCTION

-
.
t

The importance of physical fitness for the average American
has srown tremendously in recent years, It has become quite
cémmon to see people jogsging, bicycling, and engaging in other
fitness activities in greater numbers than evéer before. However,
many physical educators have been emphasizing the importance of
physical fitness for a healthy body and a healthy mind for some
time (Winnick, 1979). Since Kraus and Hirschland (1954) published
the results of their study, physical fitness has received a great
deal of attention in the United States. 1In 1955, when President
Eisenhower formed the President's Council on Physical Fitness,
progress was made on improving thevphysical fitness of American
children (Clarke & Clarke, 1978).

Within the last decade, the importance of physical fitness
has received increased attention from special educators, psycholo-
zists, and physicians as they now support the need for physical
development for the handicapved (Winnick, 1979). However, some
students cannot be given phyvsical fitness tests, either because
their disabilities render them incapable of performing the tests
or because their conditions may be aggravated in attempting them
(Fait, 1978), Theréfore, the impaired have often been neglected
in terms of physical fitness vrograms, It is apparent that a
need exists fof physical fitness tests that can properly assess
the fitness levels of the impaired,

3

Project UNIQUE has been developed as a pdssible aid in



assessing the physical fitness levels of impaired individuals.

It is the intention of Project UNIQUE to detérmine the unique
physical fitness and pérformance needs of sensory and orth?pedi-
cally impaired individuals (Winnick & Short, 1980), Seve£élw
health and performance related test items are being evaluated

for their applicability to children and youth with handicapping
conditions. From these several test items, an assessment instru-
ment will be developed that will allow educatérs to assess and
determine the health and fitness needs of seASOry and orthopedi-
cally impaired populations (Winnick & Short, 1980).

In developing an assessment instrument such as the Préject
UNIQUE Test, one must be aware that there are certain character-
istics or qualities which are essential to measurement. If these
certain characteristics or qualities are lacking, little faith
can be put in the measurement item, thus, little use can be made
of it (Baumgartner & Jackson, 1975)., One of the important
qualities of a measurement tool is~reliability.a/&he reliability
of a fest means the degree to which one can expect the results
to be consistent (Franks & Deutsch, 1973). Another way of think-
ing of reliability is whether a test measures the true average
performance of an individual (Kirkendall, Gruber, & Johnson, 1980),
Therefore, if an individual is measured twice with a perfectly
reliable measuring device and if his/her ability has not chanced,
then the two scores should be the same. Taking it one step further,
reliability refers to the dependability of scores, That is, if a
test was administered on two occasions to the same étudenfs. the

'same differences between students would be detected (Safrit, 1981),

t



Statement ofAthe Research Problem

The research problem for this study was to determine certain
psychometric characteristics on selected health and perforTance
related test items from the Project UNIQU® Physical Fitneéé Test
Inventory. More specifically, an attempt was made to determine
coefficients of reliability (éonsistency within day and between
day) by using intraclass techniques. In addition, it was also

-intended to determine the standard error of measurement.

Sub-Problem

The sub-proﬁlem of this study was to determine the apgro-
priate number of trials for selected health aﬁd performanc;
related test items from the Project UNIQUE Physical Fitness Test
Iﬁventory, More specifically, the appropriate criterion score
was determined by an analysis of variance and collaborated by
an analysis of the suderdiagonal of the inter-trial correlation

matrix.

Purpose of the Study

The purpose of this study was to determine several psycho-
metric qualities on sélected items from the ?roject UNIQUE Physical
Fitness Test Inventory. Coefficients of reliability (consistency
within day and between day) were determined by intraclass tech-
niques, The standard error of ﬁeasurement was also determined.

In addition, it was intended to determine the appropriate number
of trials and scoring method for the selected test items.by
considering trial-to-trial variation in the test scores,

It was expected that this study will be used to help justify

T

the test items included in the final Project UNJQUE Test Battery



N
and the recommended number of trials. Furthermore, it was intended
to contribute to the testing and assessment procedures of sensory
and orthopedically impaired youth in the area of physical Qitness,

Need and Significance

The need to develop quality programs and tests to determine
the fitness levels of impaired individuals is clearly evident.
The Project UNIQUE Physical Fitness Test Inventory is a step in
this direction. This study will help establish the reliability
of selected items from the UNIQUE test inventofy, Thus, it should
prov1de valuable information for physical educators asse351pev
the physical fitness levels of impaired youth, It will aid
researchers by presenting information in a needed area,

Franks and Deutsch (1973) point out that, "Reliability is
important since the confidence a teacher has in being able to
test the pupil's ability depends largely on the consistency of
the test" (p. 12). In addition, reliability is important to
both the test developer and the test user as it helps to identify
the potential sources of variability among scores obtained for a
group of individuals and te quantify the magnitude of this
variability so as to improve the measuring device or testing
schedule (Safrit, 1976).

In 1959 the Research Council of the American Alliance of
Health, Physical Education and Recreation (AAH?ER) indicated the
importance of determining an appropriate number of trials for
test items by stating: "The primary factor in obtaining~cop-
sistent scores are adequate trials and objective scoring"

(Secott, p. 112), Klesius (1965) reiterated this importance in
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his study on reliability of the AAHPER Youth Fitness Test, This
study will help establish the appropriate number of trials which
should be used to achieve high reliability for the Project UNIQUE
Physical Fitness Test Battery, This will increase the valde of

the test to Project UNIQUE staff and physical educators con-

- cerned with assessing the fitness level of impaired children.

Delimitations

1, For the multi-trial items, this study was conducted
using 50 nonimpaired youth, 50 visually impaiféd youth, 50 audi-
tory impaired youth and 50 orthopedically impaired youth frpgm-
various schools throughout the United States that participé%ed
in the Project UNIQUE study.

. 2. For the single-trial items, this study was conducted
using 50 nonimpaired yout), H#7 visuzlly impaired youth, and
50 auditory impaired youth from at least two different sites
for each population, Sites were from the Buffalo, N,Y, and
Rochester, N.,Y, areas,

3.7 For the multi-trial items subjects were tested during
the interval of April 1, 1980 and June 30, 1981,

4, TFor the single-trial items, subjects were tested during
the interval of April 1, 1981 énd June 30, 1981,

5. Ages of the subjects ranged from 10-to 17 years of age,
Subjects were divided into two age categories; 10 to 13 and
14 to 17,

6. Project UNiQUE testing procedures and instructions

were used for all test items as described in the Project UNIQUE

Training Manual,




Limitations

1. Subjects tested on the sinzle-trial items were randomly
selected from predetermined sites. Therefore, this sample repre-

t

sented a smaller population than the subjects tested on the
mﬁlti-trial items,

2. The sampling procedure did not take into consideration
" the sex of fhe subjects,

3. Visually impaired subjects were notufurther classified
as to blind and partially sighted, Auditorylimpaired were not
further classified as to deaf énd hard of hearing. For or%popedi—
cally impaired, there was no further .classification breakdo@n.

b, Various testers were used to collect data, All testers
were certified by completing the Project UNIQUE training procedures.

5. No data was collected on orthopedically impaired students
for the single-~trial items due to the fact that a large majority
of orthopedically impaired subjects do not perform the timed

trunk taise and timed les raise,

Definitions

Reliability. The tendency toward consistency exhibited by an

individual's repeated verformance of one behavior (Safrit, 1981),

Visually impaired. A visual condition which, after

correction, adversely affects a child's educational performance,
The term includes both partially sighted and blind children

(Federal Register, December 30, 1976),

-Auditory impaired., 1Includes the definitions of deaf and

hard of hearing taken from the Federal Register of December 30,

1976, Deaf means a hearinz impairment which is so severe that

the child's hearing is nonfunctional for the purposes of



educational performance, Hard of hearing means a hearing
impairment, whether permanent or fluctuatineg, which adversely
affects a child's educational performance but which is not
included under the definition of deaf, .

[

Orthopedically impaired, For the purposes of this study

the orthopedically impaired included four categories: amputees,
coﬁgenital anomalies, spinal neuromuscular conditions and
cerebral palsy, as defined by Winnick and Short (1980). Amputees
are subjects who have part or all of one or more of their |
extremities missing. People with congenital anomalies include
individuals whose extremities are fully or partially presen§ and
are deformed, Spinal neuromuscular conditions are primarily
characterized by spinal lesions which directly affect limdb
fuﬁctioning. Cefebral palsy is definedlas a disorder characterized
by disturbances in voluntary motor functioning resulting from
lesions in the brain that affect thé motor control centers,

Nonimpaired, Those children not identified as handicapped,

who are free from physical impairments or disabilities which
may influence test results and attend regular classes in non-
institutionalized regular schools (Winnick & Short, 1980).

Multi-trial items., Those test items on the Project UNIQUE

Test Inventory which were administered more than once. The multi-
trial items being evaluated in this study are:s skinfold measure-
ments, rise to stand, mat creep, shuttle run, modified stork

test, sit and reach, grip strength, flexed arm hang, standing

broad jump and softball throw.

Single-trial items, Those test items on the Project UNIQUE

B



Test Inventory which were administered only once, The single-
trial items being evaluated in this study are'the timed leg

raise and timed trunk raise, These items were administered

only once due to the lengthy recovery time that would be reduired

to insure maximum performance on a repeated trial,



CHAPTER 11

REVIEW OF LITERATURE

In developing an assessment instrument such as the Project
UNIQUE Test, one must be aware‘that there are certain character-
istics or qualities which are éssential to measurement. One of
the more important qualities of a measurement fool is reliabil-
ity. Reliability can bhe studied from two théoretical frameworks:
classical test theory or generalizability theory. However, the
practical nature of this study is not concerned with the _1 
theoretical derivations and issues which define these two
approaches, Therefore, differences between the two theories
will not be discussed,

In the sections that follow. a brief overview of reliability
is presented, 1In addition, the different types of reliability
are briefly discussed. Then the correlational procedures and
analysis of variance procedures for determining a reliability
coefficient are compared, Lastly, a review of related reli-

ability studies conducted on the selected items is presented.

RELTABILITY

Two sets of measurements on the same indi&iduals will never
exactly duplicate each other. The fact that repeated sets of
measurements never exactly duplicate one another is what is
meant as unreliability (Stanley, 1971). At the same time,

repeated measurements of a series of objects or individuals

9



10
will ordinarily show some consistency. This tendency toward
consistency from one set of measurements to another is called

reliability (Stanley, 1971). Safrit (1981) defines reliability

as the tendency toward consistency exhibited by an individual's
repeated performance of one behavior. Therefore, if an indi-
vidual is measured twice with a perfectly reliable measuring
device and if his/her ability has not changed, the two scores
will be identical (Baumgartner & Jackson, 1975).

The reliability of a test refers to the’dependability of
scores or.their relative freedom from error. According to
Stanley (1971), "The evaluation of reliability of any measJke
reduces to a determination of how much of the variation in the
set of scores is due to certain systematic differences among
the individuals in the group and how much to other sources of
variation that are considered, for particular purposes, errors
of measurement" (p, 359). Safrit (1976) points out it is
necessary to identify which portion of the total variance
reflects the.influence of systematic and/or constant factors
and which portion reflects the influence of random or unpre-
dictable factors,

Systematic or predictable factors can be thought of as
those associated with "true" differences among individuals
(i.e.,, sex, dge, skill level), or with constarit explainable
"errors* arising from the individuals themselves (i.e.,, improve-
ment over trials or sessions), or from the procedures and con-
ditions that are a part of the process of administefing tﬂe

test and/or evaluating the test performance (i.e., a scale

"



11
that weighs each subject five pounds too heavy, or consistent
differences between judges), Random error variance is caused
by unexplained, unpredictable factors, It may be a compog%te
of some factors within the individual, some factors‘in the
measuring device, and/or some completely unknown factors,
According to Safrit (1976), "It is the 'true' systematic
differences between individuals that a test should be suffici-
ently reliable to detect" (p. 7).

Achievement of suitable reliability is dependent upon

3

i

two basic factors: 1) reducing variation attributable to
measurement error, and 2) detecting individuai differences
within the group measured, i.e., variation of the true scores,
Thﬁs, within the classical test theory approach, the reliability
of an instrument is viewed in terms of its measurement error
(error variance) and its power to discriminate different levels
of ability within the group measured (true score variance),
Safrit (1976) points out that reliability corresponds to the
proportion of the total variance in test scores which is dﬁe

to true differences among individuals in the quality being
evaluated by the test.

Once determined, the coefficient of reliability can be
evaluated in several wayss: 1) by referring to standards in
published tahles, 2) by using the logical expeétation for the
type of skill being measured, and 3) by referring to the ége and
skill level of the students for whom the coefficient was deter~
mined (Safrit, 1981). Although there are no rigid standards

for reliability coefficients, acceptable valdes are partially
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determined by the situation in which the test will be used.
Baumgartner & Jackson (1975) indicate that mdst physical fitness
measures are quite stable from day to day, exhibiting test-
retest reliability coefficients between .80 and .95, Howév;r,
minimum acceptable reliability measurements should be based on
the degree of reliability required and that which other individ-
uals have obtained by testing similar students (Baumgartner &

Jackson, 1975).

In their Standards for Educational and Psychological Tests

(1974), the American Psychological Association indicates that
reliability coefficients have limited value for test users,;nd‘
that the standard error of measurement (§§m) is more useful,
They report, "the standard error of measurement ordinarily is
more useful than reliability coefficients; it has greater
stability across populations,..and it may be used to identify
limits that have a defined probability of including the true
score" (p. 50), Sinée the variance of all measurements contains
some measurement error, the standard error of a test score
reflects the degfee one may expect a test score to vary due to
measurement error (Baumgartner & Jackson,'1975). In addition,
the standard error of measurement is presumed to be independent
of the range of talent in the group for which it was determined
giving a better»indication of the absolute acéuracy of measure-
ment (qull, 1967).

Interpretation of the §§m‘is especially useful when two or
more students are compared on a test or when a student's séore

is being compared with a standard performance, The standard

ES
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error of measurement may be considered a standard deviation of a
test score (Baumgartner & Jackson, 1975), thus, a student's
score may be interpreted by utilizing the normal curve, Q;nce
we know the individual's obtained score and the §Em’ we cag be
68% certain that the true score will fall within one standard
error of measurement above or below the obtained score (Safrit,
1981), |
The standard error of measurement is of particular value

when we are interested in applying the information with rezard
to consistency to different groups (Thorndike, 1951), Relisbil-
ity coefficients depend upon the range of abiiity in the gréup
from which the coefficients were determined, Thus, it is
impossible to apply the coefficient directly to another group
differing in variability on the trait in question or to compare
results from different groups. The §Em' however, is usually
independent of the exact spread of scores, therefore, it can
be expected to remain uniform in groups of approximately the
same level of ability (Thorndike, 1951), This means that it
is possible to apply'the value directly to new groups which
may differ cdnsiderably in variability from the group on which
the standard error of measurement was originally determined
(Thorndike, 1951),

| In general, the smaller the §Em the more reliable the test.
However, it must be pointed out that this is not always the case
since the standard error of measurement is related to the magni-
tude of the standard deviation of the test, Safrit\(1981)

‘explains, :
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A test with a standard deviation of 16 may have the
same reliability as a test with a standard deviation
of 8, However, the standard error of measurement of
the first test will be numerically twice that of the
second,,,Therefore, when comparing two different tests,
the reliability coefficient should be evaluated with'
the magnitude of the standard error of measurement in

- mind. (p., 109).

Types of Reliability

Reliability can be classified into three tyves: stability,
internal consistency, and equivalence, When individual scores
change very little from one day to the next,Ethey are said to
be stable.‘ If each person's score were to remain unchanged
from one day to the next, then £he scores would be perfectly
stable and reliable. The test-retest method is used to obtain
the stability reliability coefficient, which is an estimate of
the measuring instrument's reliability (3aumgartner & Jackson,
1975).

With the test-retest method, each student is measured with
the same test or instrument on two different days (day one and
day two). The correlation between the day one and the day two
scores is the stability reliability coefficient, The closer
the coefficient is to unity (1.,00), the more stable and reliable
the scores are,

Many researéhers use an internal consistency reliability
coefficient as an estimate of the reliability of their measures
(Baumgartner & Jackson, 1975). The advantace of this reliability
coefficient is that all measures are collected in a single day.
The term internal consistency refers to a consistent rate of

student scoring throughout a test or, if multiple frials of a

t
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test are administered, from trial to trial (Baumgartner & Jackson,
1975). According to the standards‘of therAmérican Psychological
Association (1974), "Estimates of internal consistency should be
determined by matched-half or random-half methods or by aﬁélysis
- of variance procedures” (p. 53). It must be noted that matched-
hglf coefficients reflect expert judgment and tend to be higher
in value than random-half coefficients, while analysis of var-
iance procedures tend to yield lower values than matched-half
- procedures (American Psychological Associatidnw 1974),

The equivalence reliability coefficient, though seldom
used with physical performance fests. is occasionally used,%ifh
paper-and-pencil tests distributed on a national bvasis, i,e.
the physical education subtest of the Graduate Record Exam
(Baumgartner & Jackson, 1975). The equivalence reliability
coefficient is obtained by the parallel forms method, Two tests
of equal difficulty, whichbmeasure the same material (Form A and
Form B), are developed, Each respondent then takes both Form A
and Form B, The tests may be administered on the same day or
on different days. By correlating the scores on the two forms
the equivalence reliability coefficient is determined,

Although these terms still appear in measurement literature,
Safrit (1981) indicates that the classification of coefficients
info these three categories is no longer recohmended. In their

Standards for Educational and Psychological Tests the American

Psychological Association (1974) reports that

It is recommended that test authors describe the meanings
of any coefficients they report as accurately and precisely
as possible, It is informative to say, for example, "This

ot
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coefficient indicates the stability of measurement of
equivalent scores based on parallel forms of the test
administered 7 days apart, without intervening practice
or instruction,” Althousgh lengthy, such a description
is reasonably free from ambiguity, (pp. 49-50)

*

Procedures for Estimating Reliability

There are many statistical techniques for estimating the
reliability of tests. However, this study will limit its disf
cﬁssion to the correlation procedure and the analysis of variance
(ANOVA) procedure, Test descriptions of most measures of motor
skill developed prior to 1965 revort reliability estimates

determined by using the well-known Pearson product-moment

[}

correlation coefficient., Althouch this proceéure has been
widely applied to tests of motor performance as Well as to
wfitten tests, other techniques are generally more ap?ropriate

for tests used in physical education (Safrit, 1981), However,

because of the popularity of this approach it will be discussed
before proceeding with the more appropriate ANCVA technique.

Pearson product-moment correlation, According to Safrit

(1981), the Pearson product-moment correlation compares the
relative positions of a group of individuals on two sets of
scores, In order to compute a correlation coefficient for
scores on two tests, the scores must be obtained for the same
group of individuals on both tests, These scores are converted
from raw scores to Z scores, SO that direct coﬁparisons can be
made,

The correlation between two trials of the same test for
the same individuals can also be obtained using the product-

moment method, Since this computation is possible, the Pearson
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product-moment correlation has often been incorrectly used to
estimate the reliability of tests involving repeated measures,
Safrit (1981) indicates that when two sets of scores are avail-
able for the same test, the conversion of raw scores to 2 séores
will mésk any systematic increases or decreases from one set of
scores to another, Therefore, using the interclass correlation
coefficient to estimate the rellability of repeated measures
may result in an inaccurate estimate,

There are several limitations in using the Pearson product-
moment correlation coefficient to estimate reliability. Th%
major inadequacy of the method, according to Kroll (1962) is
that it does not differentiate from among several possible
sources of error which may be in#olved in the measurement,
Safrit (1976) points out that‘the product-moment correlation
coefficient is a bivariate statistic and should be used to
determine the relationship between two different variables,
like height and weight, When subjects are tested twice on
the same test only one variable is measured and a univariate
statistic should be used,

Another problem in using the interclass correlation method
is that each person is limited to two scores, Thus, in sit-
uations where three or more scores are available for each
person, the product-moment correlation coefficient is not
appropriate unless a modifiecation is made with the resultant
reduction of information in the data (Safrit, 1976). This is
quite a severe limitation for measures of motor perfbrmancé'

since it is very common to administer more than two trials of
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a test or to have more than two judoes rate each performer,

Split-half method, A second correlational method that has

been widely used to estimate reliability is the split-half
technique. With this method an even number of trials is éémin—
istered within one day. Then the test is divided into two parts
so that each person has two scores, There are four common
methods of splittinz a test: (a) sets of items for the two
half-tests can be selected on the basis of equivalence in
contént and difficulty, (b) alternate items (iue., odd-even)
can be placed in each half-test, (c¢) alternate groups of items
can be placed in each half—test; and (d) the first half of_%hé
items can be used as one half-test and the second half, as the
otﬁer half-test (Baumgartner & Jackson, 1975),

For every possible split, a different correlation coeffi-
cient is possible for the same set of data, Therefore, the
magnitude of the reliability coefficient depends on the method
used to divide the scores into two sets, Regardless of the
method used to split the test the product-moment correlation
between the two sets ofvécores is "stepped-up" using the
Spearman-Brown Prophecy Formula to estimate the reliability of
the entire test (Safrit, 1976). Thus, the.réiiability coeffi-
cient for the whole test is interpreted as the correlation
coefficient that would be obtained if the whdle test was corre-
latéd with itself or with another whole test composed of the
same number of trials (Baumgartner & Jackson, 1975),

There are several limitations that one should be aware of

before using the split-half reliability method, As with the

"t
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product-moment correlation, it is a bivariate statistic being
used in a univariate situation, Also, variation from trial-to-
trial within a half of the test is not considered as error
variance in the réliability estimation. Instead, the errdg
variance accounted for is due to change in the score of a sub-
ject 5etween the two halves of the test (Safrit, 1976). 1In
addition, Baumgartner (1968) indicates that the split-half
coefficient will always be an overestimate of'a eomparable test-
retest reliability coefficient, Finally, Kigkendall. Gruber,
and Johnson (1980) emphasize that because of inflated reliabil-
ity coefficients the split-half.and Spearman-Brown Prophecyﬁ
methods are to be viewed with extreme caution and, ih general,

be avoided in most physical education situations,

Analysis of variance. The symbol r is used to represent the

Pearson product-moment correlation. coefficient, an interclass
correlation coefficient. When analysis of variance (ANOVA) is
used to estimate reliability, the appropriate symbol for the
‘reliability coefficient is R, representing the intraclass coeffi-
cient, The coefficient R represents a ratio of variance estimates
which provide information on the amount of variance attributable
to all measurable sources of variability, By using analysis of
variance procedures it is possible to identify specific components
of score variation and obtain separate estimétes of the relative
magnitude of each, |

Since reliability estimates for tests of motor performance
are generally based on several trials of the test, more than two

sets of scores must be taken into account. ln a set of measurements

-+
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repeated on a group of individuals, the ANOVA method estimates
the magnitude of the components of variétionvand provides a
way for determining the consistency with which a variable i§
measured in a series of repeated testing trials (Brozek & ‘
Alexander, 1947), Although all possible inter-trial correla-
tions (r's) could be averaged to obtain a reliability coerii-
cient, use of analysis of variance is more appropriate because
a éystematic increase or decrease from trial‘tb trial can then
be identified as a source of variability (Safrit, 1981),

According to Barrow & McGee (1979), "the analysis of variance
technique for establishing reliability has been recommendedﬁin
the research literature and has merit over the other two methods
[Eearson product-moment and split-halﬂ " (p. 40), There are
several reasons why the intraclass correlation coefficient ap-
pears to be the best hethod for estimating reliability, whether
scores are collected on one day or several days (Baumgartner &
Jackson, 1975), As previously mentioned, the ANOVA method permits
more than two scores pef student, In addition, the intraclass
coefficient is sensitive to more sources of measurement error
than the other methods, and this gives a truer picture ofvtest
reliability (Baumgartner & Jackson, 1975), Finally, the intra-
class method is the only method which considers changes in the
mean and standard deviation from one set of measures to the next
to be measurement error or lack of reliability (Kroll, 1962a).

The alpha coefficient, The alpha coefficient provides an

estimate to test reliability equivalent to the intréclass

reliability coefficient when a two-way ANOVA .is used and the

"t
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subjécts by trials interaction is used as the error term (Cronbach,
1951). To facilitate the interpretation of alpha, it is im-

portant to understand the relationship between the total test

Al
i

variance and the individual trial variances and covariancés

(Jackson, Jackson, & Bell, 1980)., The variance of the total tesf

scores is the sum of all variances and covariances, Thus, the

total variance among subjects on a test is determined by both

the variance of subjects on each trial and the4degree of rela-

tionship among trials, Coefficlent alpha thén; is basically

the proportion of total variance that ié accounted for by theA

trial covariances (Jackson, et.él., 1980), : .i
Cronbach (1951) developed the alpha coefficient as an estimate

of  internal consistency reliability and internal consistency is

important if ifems are viewed as a sample from a relatively

homozeneous universe (American Psycholocical Association, 1974),

In addition, Cronbach's alpha coefficient can be applied to

multiple-trial motor performance tests because it is applicable

to tests where items are scored on a continuous measurement

scale (Jackson, et,al,, 1980),

RELATED RELIABILITY STUDIES

0f the items selected for this study, some have been examined
for reliavility on numerous occasions by other researchers, How-~

ever, as the review will indicate, 2 zood number of the items have

not been heavily researched, Only studies conducted on the similar

age bracket of 10 to 17‘will be reported. The exception to this
is where no related studies within the age bracket were found.

Then corresponding studies with different ages,will be reported,
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The studies reported in this study have been evaluated on the
followine criteria: number, ages, and sex of subjects; method
or procedure of testing; number of trialé; time between tegt
administrations; and reliability coefficient, If any of the
above criteria are not stated, they were not reported in the
original study, A summary table can‘be found in Appendix A.

The single-trial items are presented first in order to
separate them from the multi-trial items, Oyherwise, the items
are discussed in the same order as presented in the Project

UNIQUE Training Manual,

Timed Leg Raise

Fleishman (196ua) conducted a study on the timed leg raise
in which he tested 201 Navy recruits with the averasze age of
18 years., He reported a test-retest reliability coefficient
of ,71.

Timed Trunk Raise

In a study of several physical fitness items, Rarick,
Dobbins, and Broadhead (1976) tested 71 males (ages 6 to 9),
65 retarded males (ages 10 to 13), 71 retarded males (ages
6 to 9), 74 females (ages 6 to 9), 61 retarded females (ages
10 to 13), and 64 retarded females (ages 6 to 9), They gave
two trials on the same day-and reported the following coeffi-
cients of reliability: .743 normal boys, .822.old EMR boys,
.779 younz EMR boys, .705 normal girls, .804 o0ld EMR girls,
.843 young EMR girls. For a chest raise done off the end of a
table and held 10 inches above the table, Avent (1963) reﬁorted

a Pearson product-moment correlation of ,458: when 50 females,
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ages 9 to 12 were tested and retested 3 to 8 weeks apart,

Skinfold Measurements

AAHPERD (1980) reports that test-retest reliability of
skinfold fat measures has exceeded ,95 in experienced teségrs.
No further information is reported, When testing 162 females
and 164 males, ages 10 to 18, with two trials conducted 1 week
apart, Colgan (1978) found the following reliability coeffici-
ents: triceps--,93 females and ,96 males, subécapula--.94 females
and ,90 males, : | }‘

Rise To Stand

' X
No studies were found which examined the reliability of the

rise to stand test item,
Mat Creep
In conducting three trials on the same day, Rarick, ef.al.
- (1976) found reliability coefficients of: ,925 normal boys, .918
0ld EMR boys, .924 young EMR boys, .940 normal girls, .939 old

EMR girls, and ,949 young EMR girls,

- Shuttle Run

YA number of studies have been conducted on the shuttle run,
Fleishman (1969b), using a 20-yard distance which was run five
times for a total distance of 100 yards, found a test-retest
reliability coefficient of .85 after testing 20,000 boys and
girls from 45 cities in the United States. Klesius (1968) found
within day test-retest reliability of ,68 following the testing:
of 150 tenth-grade males using the AAHPER Youth Fitness Test

procedures. Keogh (1965) reported a Pearson producf-momeﬁt

coefficient of .73 for 20 first-grade children and .59 for 24

"
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third-grade children after giving two trials, 2 to 6 weeks apart, %
After testing 95 junior-high boys and 82 senior-high boys on a
40-yard shuttle run, Baumsgartner and Jackson (1970) found intra-
class correlation coefficients of .76 and .82 respectively.‘ In
a between day test-retest of the same subjects, Baumgartner (1974)
found coefficients of ,88 for the junior-high boys using the sum
of scores on four trials and ,93 using the best score, For the
senior-high boys he found intraclass coefficignts of .87 for the
sum of scores and ,92 for the best score. Using the AAHPER Youth
Fitness Test procedures, Marmis,et.al; (1969) found two tria}
test-retest reliability coefficients between .60--,80 for 1;122
males, ages 9 to 18 and between .46-—.82>for 938 females, ages
9 to 18, From their study, Rarick,et.al. (1976) repdrted the
following test-retest correlations for a shuttle run in which
subjects ran a distance of 30 feet four times, for a total
distance of 120 feet: .,955 normal boys, .915 old EMR boys,

.949 younz EMR boys, .947 normal girls, .905 old EMR girls,
and ,926 young EMR girls., Using a 40 foot length which was
run four times for a total of 160 feet, Anhalt (1958) reported
a Pearson product-moment cbrrelation of .887 after 32 fourth,
fifth, and sixth-gcrade females were given two trials 1 week
apart., Also conducting two trials 1 week apart but using the
AAHPER Youth Fitness Test procedures, Colzan (1978) found
reliability coefficients of ,90 for 162 females and .82 for
164 males, acges 10 to 18,

Modified Stork Test

In their administration of the stork test, Rarick,et.al. (1976)

t



reported the following test-retest coefficients: ,790 normal
boys, .781 old EMR boys, .791 young ENMR boys, .798 normal girls,
.727 old EMR girls, and .818 younz EMR girls, Subjects were
asked to balance on a footboard 3% inches hich, 3/b incheé

wide, and 12 inches long, The authors allowed one practice
trial and gave two test trials, 1In his study of 20,000 boys

and girls, Fleishman (1964b) reported a test-retest coefficient
of ,82. Subjects were asked to balance on a_Piece of wood

1% inches hiszh, 3/4 inches wide, and 24 inches'long. Two

trials were given,

Sit And Reach

For the sit and reach test, AAHPERD (1980) reported that
reliability coefficients have been high, ranging above ,70.
No further information was reported, Giving only one trial
after three bobs, Colgan (1978) reported a between day test-
retest coefficient of ,95 for 162 females and .84 for 164
males, ages 10 to 18,

Grip Strensth

On the réliability of grip strencth, Fleishman (1964b)
reported a reliability coefficient of ,91 after testing 20,000
normal subjects ages 13 to 18, giving three trials, only with
the preferred hand, with 1 minute rest in between. Rarick,et.al,
(1976) gave three trials for each hand while sitting and found
test-retest coefficients of: ,911 normal boys, .927 old EMR
boys, ,902 young EMR boys, .882 normal girls, .975 old EMR
girls, and ,917 younc EMR girls for the right grip. For tﬁe

left gzrip strength, the same testers (1976) reported coefficients
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of .959 normal boys, .941 old EMR boys, .896 normal girls,
.959 o0ld EMR girls, and 934 young EMR girls, After testing
23 first graders and 32 third graders, Keogh (1965) found e
between day (2 to 6 weeks apart) Pearson product-moment test-
retest coefficients oft .85 and ,75 for the right hand and
.79 and .70 for the left hand, He allowed two trials while
standing, with 3 seconds rest in between., The same author
(1965) found within day Pearson product-moment correlation
coefficients of .76 for 25 first graders and .84 for 31 third
graders, A between day Pearson product-moment coefficient ?f
.65 for the right hand and .80 for the left hand was reportéd
by Avent (1963), after testing 50 females, ages 9 to 12,
with two trials, 3 to 8 weeks apart,

Flexed Arm Hang

In testing three groups of normal children, 1 day apart
for Project ACTIVE, Vodola (1978) found Pearson product-
moment correlation coefficients of: .97 for 30 females (15
years-old), .88 fdr 19 females (7 years-old), and ,89 for 33
males (15 years-old), Bolonchuk (1971) tested 25 fifth and
sixth-grade females using the AAHPER Youth Fitness Test proce-
dures and reported a Pearson product-moment correlation coeffi-
cient of .95, Also, using the AAHPER procedures, Coigan (1978)
gave two trials, 1 week apart, and reported reiiability coeffi-
cients of ,89 for 162 females and .96 for 164 males, ages 10 to
18. A between day (3 to 8 weeks apart) Pearson prodpct-moment
coefficient of .87 was reported by Avent (1963), after testing

50 females, ages 9 to 12, However, an underhhgd grip was used,
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Standing Broad Jump

On the standing broad jump, Klesius (1968) reported a
.94 test-retest ccefficient following the testing of 50 normal
10th-zrade males. Marmis,et.al, (1969) found multi-trial
coefficients ranging from .73 to ,95 after testing 1,122 boys
and 938 girls, ages>9 to 18, on the standing broad jump.
Vodola (1978) found test-retest coefficients of ,95 for 30
females (15 years-old), .98 for 33 males (15 years-old), TR
for 13 males (6 years-o0ld), and ,89 for 19 fémales (7 years-
0ld). 1In their study, Rarick,et.al. (1976) reported test-
retest coefficients of ,805 norﬁal boys, .917 0ld EMR boysj
.947 young EMR boys, ,906 normal girls, .953 old EMR girls,
and ,957 for young EMR girls., After testing 300 males and
300 females, (ages 7, 9, and 11) on twelve trials, Kane and
Meredith (1952) found same day Pearson product-moment coeffi-
cients between .98 and .99 for the females and hetween ,97 and
.99 for the males, The best jump and the second best jump was
used to calculate the reliability coefficient. The same
authors (1952) gave 12 trials, 2 days apart, to 150 males and
females, 7 years-old, Using the best scoresvfrom both days,
}they reported a between day Pearson product-moment correlation
of ,83 for the males and ,86 for the females, Keogh (1965)
reported Pearson product-moment coefficientsvof .90 and ,77
following between day testing (2 to 6 weeks apart) of 21
first-grade children and 27 third-grade children, Correlating
the best of three trials with the second best trial; the same

author (1965) reported a within day Pearson product-moment

.
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coefficient of .91, After testing 95 junior-hich boys and 82
senior-high boys on six trials, Baumgartner and Jackson (1970)
reported the following ANOVA reliability coefficients: .96 for
the’junior—high boys using trials one through three and _9%
for the senior-high boys using trials three through six., In
a.between day (1 day apart) study with the same subjecfs,
Reumgartner (1974) found intraclass corfelation coefficients
of: .96 and .95 for the junior-hish and senior-high boys using
the sum of scores as the criterion measure, 1When the best
score was used, a coefficient of .96 was reported for both
groups, Using the Pearson product-moment method, Bolonchukﬁ
(1971) tested and retested 25 males and 25 females, He pre-
sented reliahility coefficients of ,82 for the females and
.89 for the males, Avent (1963) reported a Pearson product-
moment correlation of ,68 for between day test~retest procedures
~with 50 females (ages 9-12). After testing 32 fourth, fifth,
and sixth-grade females, 1 week apart, Anhalt presented a
Pearson product-moment reliability coefficient of ,913, Finally,
Colgan tested 164 males and 162 females, ages 10 to 18, and
reported between day (1 week) test;retest coefficients of ,82
for females and .81 for males. The AAHPER Youth Fitness Test

procedures were used,

Softball Throw (Distance)

For the softball throw, Fleishman (1964b) reported a test-
retest reliability of .93 after testing 20,000 normal subjects
ages 12 to 18, Klesius (1968) found a coefficient of .93 fellow—

ing the testingz of 150 normal 10th-grade males using the AAHPER

“t
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Youth Fitness Test procedures., Also, using the AAHPER Youth
Fitness Test procedures, Marmis,et.al. (1969) found multi-trial
coefficients ranging from .83 to .97 after testing 1,122 p%ys
and 938 girls ages 9 to 18. Three trials were =ziven, After
testing 19 first graders and 27 third graders, Keogh (1965)
found Pearson product-moment feliability coefficients of ,97
and .88 respectively using a 12-inch softball and three trials,
Using the best score and the second best score of three trials,
the same author (1965) reported a within day Pearson product-
moment cdrrelation of .95, Lastly, Bolonchuk (1971) presensed
reliability coefficients of ,93 for 25 femaleé and , 94 for‘éo
males in the fifth and sixth grades, The Pearson product-
moment method was used to calculate the coefficients reported,

Softball Throw (Timed)

In their study on the softball throw, Rarick,et,al, (1976)
found the following reliability coefficients: ,863 normal boys,
.964 o0ld EMR boys, .966 young EMR boys, ,709 normai girls, .950
old EMR girls, and .854 younc EMR girls,

Summary

A review of the literature has revealed the importance of
reliability for physical fitnéss tests.v In addition, it has
indicated that suitable reliability is often specific to the
test and/or population beinz tested, Furthermbre, the importance
of developing reliability coefficients directly related to the
Project UNIQUE Test Battery and specified populations is apparent,
By reviewing the literature, it has become evident that more

research is needed on several Project UNIQUE "items, They are:
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the skinfold measurements, timed le<g raise, timed trunk raise,
rise to stand, mat creev, modified stork tesf. sit and reach,
and,flexed arm hang, In addition, the literature has poin?ed

out the need to further evaluate the shuttle run, grip stréngth,

softball throw and standing broad jump accordineg to Project

UNIQUE testing procedures,
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PROCEDURES

Nature of Information Sought

This study was conducted to determine coefficients of
reliability and the standard error of measurement fdr selected
health and perfbrmance related fitness test itemé from the
Project UNIQUE Physical Fitness Test Inventory, 1In addition,
the appropriate number of trials for the selected items was
determined in order to optimize reliability.

The items selected for this study consisted of both multi-
trial items and single-trial items, The multi-trial items were
tﬁose‘items on the Project UNIQUE Test Inventory which were
administeréd more than once. Skinfold measurements, rise to
stand, mat creep, shuttle run, modified stork test, sit and
reach test, grip strength, flexed arm hang, softball throw,
and standing broad jump were the multi-trial items being evalu-
ated, Single-trial items were those items on the Project
UNIQUE Test which were administered only once, These items
were administered once due to the lengthy recovery time that
would be needed to insure maximum performance on a repeated
trial, The single-trial items evaluated in this study were

the timed leg raise and the timed trunk raise.

Sources of Data

Multi-trial items, Subjects included 50 non-impaired

youth, 50 visually impaired youth, 50 auditory impaired youth

31
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and 50 orfhopedically impaired youth randomly selected from
various schools throughout the United States that participated
in the Project UNIQUE study., The subjects were between the
ages of 10 to 17 and were randomly sampled using a table of
random numbers., Permission to test was covered by permission
to participate in the Project UNIQUE study.

Single-trial items., Subjects included 50 non-impaired

youth, 47 visually impaired youth, and 50 auditory impaired
youth randomly selected from at least two different sites for
each population studied, Schools selected were from the
Buffalo, N,Y. and Rochester, N.Y. areas, The age, sex, and
permission conditions were the same as the multi-trial subjects

described above,

Procedures for Collecting Data

Multi-trial items, Subjects selected for this study were

tested on the following items: skinfold measurements, rise to
stand, mat creép, shuttle run, modified stork test, sit and
reach test, grip strength, flexed arm hang, standing broad
jump, and softball throw. All trials were administered on

the same day for the test item measured, However, all test
items were not given on the same day. The number of trials
per eaéh test item varied according to the Project UNIQUE
testing instructions. The number of trials per test item was
as follows: (a) skinfold measurements--measurements were taken
from the following areas and in the following order: triceps,
subscapular, and abdominal (this order was repeated three times

8o that three measurements were recorded for each area),.



33

(b) rise to stand--three trials, (c) mat creep--three trials,
(d) shuttle run--two trials, (e) modified stork test--three
trials, (f) sit and reach test--two trials, (g) grip strength--
right hand: three trials; left hand: three trials, (h) flexed
arm hang-- two trials, (i) standing broad jump--three trials,
and (j) softball throw--threé trials,

Data was collected during the interval of April 1, 1980 and
June 30, 1981, All the test items were administered according
to Project UNIQUE testing instructions (see Appendix H), Sub-
jects were tested by certified Project UNIQUE testers only., 1In
order to become a certified Project UNIQUE tester an individual
must participate in a 4 hour training program, plus properly
demonStrate testing procedures, equipment utilization, and data
recording procedures, In addition, certified testers had to
successfully pass a written evaluation and receive a minimum
score of 90 percent in order to become certified.

The testiﬁg is divided into two major areas: (a) demonstra-
tive competencies, and (b) documented competencies., Demonstrative
competencies require the trainee to demonstrate the testing pro-
cedures and proper equipment utilization for the following tests:
grip strength, skinfold measurements, and sit and reach test.
Trainees were also required to demonstrate the capacity to accu-
rately record data from measurements taken on sample subjects,

Documented competencies involved the successful completion
of a written test. The test was composed of various multiple
choice questions that addressed the central purposes, procedures,

instructions, modifications, and equipment use for successful
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testing (Winnick & Short, 1980). Data transfer capabilities
were also documented for trainees,

Single-trial items, Subjects selected for this study were

tested on the timed leg raise and timed trunk raise. Single
trials were administered on three separate days, Trial days
corresponded to three consecﬁtive physical education periods
with a fourth period reserved for absentees, Data was collected
during the interval of April 1, 1981 and June 30, 1981, All
other procedures were the same as for the multi-trial

subjects and is described above,

Procedures For Estimating Internal Consistency Reliability

Reliability for multi-trial items is primarily concerned
with internal consistency. Internal consistency refers to a
‘consistent rate of student scorinz throughout a test or, if
multiple trials are given, from trial to trial (Baumgartner &
Jackson, 1975)., The Kuder-Richardson formula, analysis of
variance and coefficient alpha are the primary methods used
to detérmine internal consistency reliability. Since both the
intraclass coefficient and alpha coefficient methods are rele-
vant to this study, they will be discussed here,

Intraclass coefficient. According to Safrit (1976), a

two-way ANOVA--mixed model should be used when subjects con-

stitute a random group and the trials represent a fixed vari-

able, When this is true, the reliability of the test can be
MSg = MSext

estimated by: R = T (Safrit, 1976), where MS, =
—Ig .

mean square for subjects and Mgsxt = mean square for subjects
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by trials, 'However, before the‘above formula can be used a
test for trend (randomness of trial means) should be performed
to determine the severity of difference among the trial means
(Kirkendall, et. al. 1980). To determine whether a test score
trend from trial to trial was significant or not the following

formula was used: F = —%%i;;— with a significant F indicating
trend (Safrit, 1981), If no trend existed then the reliability
coefficient was calculated by the above formula recommended by
Safrit (1976), |

If the test for trend was significant, Kroll (1967) indi-
cated that the mean may not be the most appropriate criterion
score., When this was the case, Baumgartner (1969a) recommended
exaﬁining the trial means and selecting a'group of several
trials in which trend was not significant. The criterion score
then became the mean of the nonsignificant scores and reliability
was computed using the formula listed above,

Alpha coefficient, Another method of estimating internal

consistency reliability is the alpha coefficient, developed by
Cronbach (1951), Cronbach's alpha coefficient is applicable
to tests where items are scored on a continuous measurement
scale and, for this reason. can be applied to multiple-trial
motor performance tests (Jachson, et. al, 1980),

Coefficient alpha is basically the proportion of total
variance that is‘aécounted for by the trial covariances, Rather
than compute the proportion of covariance directly, Cronbach
(1951) utilized the following formula: &= = 1 - itg ’

k-1
- =x
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where k = total numbter of trials; §t2 = the sum of k trial
variances; and §X2 = the total test variance (Jackson,
et.al., 1980),

The alpha coefficient nrovides an estimate of test reli-
ability that isreqﬁivalent to the intraclass reliability co-
efficient (see Appendix B) when a two-way ANOVA is used and the
subjects by trials interaction is used as the error term
(Cronbach 1951)., TIn fact, Jackson, et.al. (1980) recommend
combining the intraclass and alpha approaches to obtain the
most reliable measurement of a test with multiple-trials,
Therefore, this study will combine both methods by using the
ANOVA technique to test for trend among trials and using the

alpha technique to determine the reliability coefficient,

Analysis of Data

Reliability, The Statistical Packasges of the Social

Sciences subprogram "Reliability” was used to calculate Cron-
bach's alpha coefficient of reliability. For the multi-trial
items, coefficients of reliability were calculated on the
following groups: nonimpaired, visually impaired, auditory
impaired, and orthopedically impaired, For the single-trial
items, reliability coefficients were determined for the non-
impaired, visually impaired, and auditory impaired subjects.
If trend was found among trial means, then reliability was
calculated using the most appropriate criterion score (see
the sectién below on determining a critérion score),

For a further analvsis of the data, alpha coefficients

were computed for vounger and older subjects, for all four




groups (nonimpaired, visually impaired, auditory impaired, and
orthopedically impaired), 1In addition, coefficients of relia-
bility were calculated for the subgroups of male and female,
However, due to the limited number of subjects for many age
and sex subgroups, a test for trend was not performed, These
additional coefficients were used for speculation purposes in
the discussion section.

Standard error of measurement, The standard error of

measurement (§§m) is an absolute measure of precision (Safrit,

1981), The estimate of the standard error is presented in the

actual score units of the data. The intraclass correlation
coefficient, on the other hand, is a relative measure of pre-
cision because it describes the consistency with which an
individual maintains his/her position in the total group when
the measurement procedure is repeated. Thus, one advantage
the §§m has over the correlation coefficient is that it is
independent of the exact spread of scores (Safrit, 1981),

If it were possible to administer a test repeatedly to an
individual, the standard deviation for the distribution of
test scores would be the standard error of measurement for
that individual (Safrit, 1981). Since it is not practical
or often reasonable to administer a test fepeatedly, the

standard error can be calculated with the following formula:

SE. =5 \/1 ., ¢ Where S = the standard deviation and

r = the reliability coefficient (Baumgartner & Jackson, 1975).

Determining an appropriate criterion score, To determine

an appropriate criterion score the ANOVA technique was used,
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Kroll (1967) indicated that "when several trials are available,
the assumption of random, uncorrelated error}variancé due to
trials can be tested quite simply by an analysis of variance
design for repeated measures”™ (p. 416), If the between trials
F was nonsignificant it was then assumed that trial means did
not fluctuate in any pattern. 1In this case the mean of all
trials was used as the criterion measure,

When the between trials F Was significant (at the ,05
level) a post hoc analysis was done to determine what trials
were significant. This process was explained by Dayton (1970),
"In the event that the null hypothesis is rejected [é significant
F is shown], the experimenter must continue his analysis of the
data in order to isolate specific inequalities among the treat-
meﬁt effects” (p. 37).

The Newman-Keuls technique of post hoc analysis was used
to determine the significant and nonsignificant trials, For
this approach, contrasts of selected series of sequential
trials were conducted (Dayton, 1970). When significant differ-
ences were located between compared series, the direction of
this difference was examined and the trials showing significance
were eliminated (Disch, 1975). In addition, this procedure was
backed up by analysis of the superdiagonal of the correlation
matrix of trials, recommended by Jones, as cited by Disch (1975),
In order to ;ocate trend free trials, the superdiagonal was
examined to locate the point at which stabilization occurs,
Stabilization was defined as the point at which the correla-

tions became equal (Disch, 1975), *"Eyeballing" or scanning




the correlation matrix was the technique used to determine

stabilization and the trend-free trials.
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CHAPTER IV

RESULTS AND DISCUSSION

RESULTS

The purpose of this study was to determine coefficients
of reliability and the standard error of measurement for
selected health and performance related test items from the
Project UNIQUE Physical Fitness Test Inventory. In addition,
the appropriate number of trials and correct criterion score
were determined by an analysis of the superdiagonal elements
of the correlation matrix.

Subjects included 50 nonimpaired youth, 50 visually
impaired youth, 50 auditory impaired youth, and 50 orthope-
dically impaired youth between the ages of 10 and 17 randomly
selected from the various schools participating in the Project
UNIQUE study. .These subjects were measured on selected health
and physical fitness items from the Project UNIQUE Test Inven-
tory. Three trials were administered on the following items:
skinfold measurements, rise to stand, mat creep, modified
stork test, grip strensgth, standing broad jump, and softball
throw. Two trials were administered for the shuttle run, sit.
and reach, and flexed arm hang test items.

For the singlentrial items, subjects included 50 nonim-
paired youth, 47 visually impéired vouth, and 50 auditory
impaired youth between the azes of 10 and 17. Subjects were
randomly selected from at least two different sites for each

population tested. Sites were located in the Rochester, N.Y,

Lo
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and Buffalo, N.Y. areas. These subjects were tested for among
day reliability and given three trials on both the timed leg
raise and timed trunk raise, Each trial was administered on
three consecutive physical education periods,

Reliability coefficients were determined by using the
-SPSS subprogram to calculate Cronbach's alpha coefficient., To
determine a criterion measure an analysis of variance was cal-
culated with a significant F indicating trend. When a between
trials trend was shown, a post hoc analysis was.performed to
determine which trials were significantly different, The
vNewman-Keuls technique of post hoc analysis was used. Decisions
concerning appropriate criterion trials were collaborated by
inépection of the superdiagonal pattern of the correlation
matrix,

The results being reported in this section include the
alpha coefficient, the standard error of measurement, the
‘recommended criterion score(s) and the mean of the criterion
score{(s)., It should be noted that this data was calculated
using trend free trials, A summary of this information is
presented in Tables 1-6, For the data calculated using all
the trials, the reader is referred to Appendix C,.

It must be noted that the reliability of a test or
instrument is dependent on the type of measure, age and sex
of the respondents, abilities of the administrator, and so on,
making it impossible to specify a minimum acceptable reliabil-

ity (Baumgartner, 1975). According to Kelly (1927), the
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evaluation of the size of reliability cofficients should be
made in light of the types of decisions the test user will
make based on the test results. For example, where decisions
of group accomplishment are concerned a value of ,50 may be
adequate, However, if the individual is concerned with the
level of individual accomplishment (such as using the score to
determine a gfade) a minimal reliability coefficient of .94 is
recommended,

For discussion purposes, this study will use the following
labels and cutoff points for its reliability coefficients: .90
and above--excellent or high, .89-.80 very good, ,79-,50 moderate
or fair, .49-,20 low or weak, and .19 and below--very poor, It
muét be emphasized that these are rough cutoff points and are

only intended to be used for the current data.

Timed Leg Raise
| A test for independence of trial means resulted in a signi-
ficant F = 4,17, at p = ,018, for nonimpaired youth. The post
hoc analysis revealed that only trials two and three were not
significantly different from each other and they also had the
highest inter-item correlation (r = .87). Therefore, the mean
of trials two and three was selected as the criterion score.
The mean (M) of the nonsignificant trials was 42.89 secs, and
an alpha reliability coefficient (<) of ,93 was determined
using trials two and three. The standard error of measurement
(§§m) was 6,38,

For the visually impaired, a significant F = 3,89 was

obtained, p = .023., Trials one and three were determined to
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be significantly different by post hoc analysis, It was
decided to use the mean of trials two and three as the cri-
terion measure as thev had the highest inter-item correlation
(r = ,93) and were not siznificantly different, The mean of
the two trials was 44,65 secs,, the reliability coefficient
was ,94 and 11.34 was the §§ﬁ.

The mean of all trials was selected as the criferion
score for auditory impaired as a nonsiznificant F was de-
termined at p > .05 level, The mean was 53.93 secs., with an
alpha coefficient of .93 and a §§m of 9,12, The results of
the timed leg raise are presented in Table 1.

Timed Trunk Raise

A significant F = 4,04 was reported at p = .020 for the
nonimpaired subjects., It was decided to use trial two as the
criterion measure as post hoc analysis revealed trials one
and two to be signficantly different, while trials two and
three and one and three had the lowest inter-item correlations.
The mean of trial two reported to be 68,06 secs. An alpha
reliability coefficient of ,85 was determined by using trials
two and three, as they were nonsignificant. The §Em was
21,81 using the standard deviation of the ériterion score
and the alpha coefficient of trials two and three.

A nonsignificant F at the P> .05 level was reported for
the visually impaired. Using the mean of all three trials as
the criterion score the following results were calculated:

M = 47,75 secs,, L= ,99, and §Em = 4 57,

For the auditorv impaired, a nonsignificant F, p > .05,
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was calculated. Therefore, the mean of all three trials was

selected as the criterion score and the following results were

determined: M = 59,37 secs,, OK= ,91, and SE

11,40, The

results of the timed trunk raise are presented in Table 1,

Table 1
Summary Data on Leg Raise

Calculated Using Trend

and Trunk Raise

Free Trials

Crit. ol Crit, o
Variable Trials score(s) M coef, §Em' score(s) M coef, §§m
Nonimpaired Visual
1 Raise* 3 M, 4 4289 .93 6.38 M, 571 44,65 9k 10.16
T Raise* 3 2 68.06 .85 21.81 M, %71 47,75 .99  L.57
Auditory Orthopedic
- ,
L Raise* 3 Mi,2,3  53.93 .93 9,12 - cme mee e
T Raise* 3 Mi,2,3  59.37 .91 11,40 -—- e

It
single trial among days

lhumber of subjects

Skinfold Measurements

Triceps, At the p> .05 level a nonisgnificant F was ob-

tained for the nonimpaired youth. The mean of 12,72 mms, for all

three trials, was selected as the criterion measure and the




results were: ©< = [ 99 and §Em =, 33,

The mean of all three trials was also selected as the cri-
teridn score for the visually impaired as a nonsignificant F
was calculated, The following results were then determined:

M= 13.75 mms., &L= .97, and SE_ = 1.0k,

For the auditory impairéd, a nonsignificant F at p > .05
was achieved causing the mean of all three trials to be selected
for the criterion measure., The calculated results were: [ =
12,49 mms,, =<= ,98, and §Em = ,79,

As with the three prior groups, a nonsignificant F was also
reported for the orthopedically impaired. Thus, the mean of all
three triagls (12,70 mms.,) was selected as the criterion score,
with the following results: o = ,97 and §§m = ,85, The results
of the triceps measurements are presented in Table 2,

Abdominal. The mean of all three trials Qas selected as
the criterion score as a nonsignificant F was achieved for the
nonimpaired group. The reported results were: M= 14,14 mms,,
(= .99, and SE_ = .54,

For the visually impaired, a nonsignificant F at p :> .05
was also calculated, Thérefore, the meaﬁ of all three trials
(16,68 mms.) was chosen as the criterion measure and the fol-
lowing results calculated: o = ,90 and §Em = 2,66,

A significant F = 5.28 was revported at the p < ,006 level
for the auditory impaired, Post hoc analysis revealed trials
one and two and trials one and three to be significantly dif-
ferent. Therefore, the mean of trials two and three was chosen
as the criterion score, "The followinc results were then cal-

culated: M = 13.45 mms,, S = .99, and 88 _ = .77,
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Forty-nine orthopedically impaired youth were tested on the
abdominal skinfold, The ANOVA summary table reported a non-
significant F at E'> .05, Using the mean of all three trials
as the criterion score the following resuits were calculated:
M= 13,93 mms, ,°O<K = ,99,>and'§gm = ,53, The results of the
abdominal measurements are presented in Table 2,

Subscapula, The mean of all three trials was selected

as the criterion measure for the nonimpaired group, as a non-
significant F was calculated, The followinz results were
then determined: M = 10.29 mms.,®<= .99, and SE_ = .36.

The visually impaired also achieved a nonsignificant F
at p> .05 and the mean of all three trials was also selected
as the criterion score, The reported results were: M =
13.84 mms.,, < = ,99, and SE. = . 60.

For the auditory imnaired the ANOVA summary table revealed
a significant F = 5,19 at p = ,007, After performing a post
hoc analysis} it was discovered that trials one snd three and
two and three were significantly different, while trials one
and two were not, Therefore, the mean of trials one and two
was chosen as the criterion measure and used to calculate the
reliability coefficient and standard error of measurement,
The following results were determined: M = 10,30 mms,, <X =~
.99, and SE_ = .57,

A nonsignificant F resulted for the orthopedically im-

paired causing the mean of all three trials to be chosen as

1l

10. 64

the criterion measure. The reported results were: M

mms., ,™ = ,99, and §§m = ,35. The results of the subscapula
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measurements are presented in Table 2,

Table 2
Summary Data on Skinfold Measurements

Calculated Using Trend Free Trials

Variable Trials ggg;é(s) Mo CS:%. §§a ggg;é(s) M 03:}. SE_
Nonimpaired ' Visual

Triceps 3 U1,2,3 12,72 .99 .33 Y123 1395 97 1,08

@bdom 3 M1,2,3 14,14 .99 . 5L M1,2,3 16,68 ,90 2,66

Subscp 3 My 53 10,29 .99 .36 M1,2,3 1384 .99 .60
Auditory Orthopedic

Triceps 3 M1,2,3 12.49 .98 .79 M1, 2,3 12,70 ,97 .85

Abdom 3 Ma .3 ‘13.45 .99 .77 Ml,z%gl 13.93 .99 .53

Subscp 3 Mi,2 10,30 .99 .57 Mi,2,3 10.64 .99 . 35

1number of subjects

Rise To Stand

For the rise to stand item, a nonsignificant Fat p> .05
was found for all four zroups., Therefore, the mean of all three
trials was selected as the criterion score for each group. The
results for each group follow: nonimpaired: M = 1,38 secs.,
<= .40, SE = .38; visually impaired: M = 1,88 secs., &=

.91, SE_ = .22; auditory impaired: M = 1,67 secs., (= ,90,
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SE = .16; and orthopedically impaired: N = 4 39 secs., of =
.93, and §gm = ,51 (25 subjects were tested), The results of
the rise to stand are presented in Table 3,
Vat Creep

| The ANOVA summary table reported a significant F = 3.48
at p = ,034 for nonimpaired subjects, After conducting a post
hoc analysis, it was discoveredvfhat trials one and three were
significantly different and that trials two and fhree had the
highest inter-item correlation (r = ,67) of the nonsignificant
trials. Thus, the mean of trials two and three was chosen as
the criterion score. Using trials two and three the following
results were reportéd: M = 3.51 secs., X = ,80, §§m = .18,

For visually impaired, a2uditory impaired, and orthope-

dically impaired a nonsignificant F at p> .05 was calculated
and the mean of all three trials was chosen as the criterion
measure, The reported results were: visually impaired: M =
4 42 secs,, @<= ,97, and §Em = ,23; auditory impaired: M =
3.86 secs,, <X = ,96, and SE_ = .20; orthopedically impaired:
M = 10,23 secs., &K= ,97, and sg, =1.22 (41 subjects were
tested), The results for the mat creep are presented in
Table 3,

Shuttle Run

A significant F = 5,57 at p = ,022 was reported for the
nonimpaired group., Due to the fact that there were only two
trials, the mean of trial two was‘selected as the criterion
score because 1t renresented the best score, The reliability

coefficient and standard error of measurement were calculated
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using trials one and two because only two trials were given, The
results reported weres M = 11,16 secs., = ,86, and SE = A7,
A nonsignificant F was determined fbr the visually impaired,
auditory impaired, and orthopedically impaired. The mean of
both trials was selected as the criterion measure for all three

groups. The calculated results of each group were: visually

impaired: M = 12,49 secs,, X

"

.92, SE_ = .68; auditory impaired:

i

M= 11,95 secs,, X = ,70, §Em 2,48 and orthopedically impaired:

M = 3k.77 secs., < = .99, SE_ = 2.0k. The results for the
shuttle run are presented in Table 3.

Table 3
'Summary Data on the Rise to Stand, Mat Creep, and Shuttle Run

Calculated Using Trend Free Trials

Crit. >< Crit, o<

Variable Trials score(s) M coef, §§m score(s) M coef, §Em
Nonimpaired Visual
Stand E M,2,3 1.38 .40 .38 M1,2,3 1.8 .91 .22
M Creep 3 M2, 3 3,51 .80 .18 Mi,2,3 nou2 97 .23
Auditory Orthopedic
Stand M | : 25!
an 3 Mi,23 1,67 .90 .16 M1,2%3 w39 93 s
1
. b1
M Creep 3 ¥ 23 3.8 .96 .20 M1,2,3 10,23 .97 1.22
SR Time 2 M

M2 " 11,95 .70 2,48  Mi,200 34,77 99 2, 04

1number of subjects
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Modified Stork Test

A nonsignificant F at p> .05 was reported for all four
groups on the modified stork test, The mean of all three
trials was then selected as the criterion measure for all

four groups. Listed below are the results, Nonimpaired:

M = 46,96 secs., <= .89, SE_ = 26,92; visually impaired:
M=17,15 secs, , = .77, §§m = 10,06; auditory impaired:
M = 9,89 secs., ™= ,76, SE_ = 7.523; and orthopedically im-

paired: M = 2,42 secs,, X = ,61, §§m = 2,86 (twenty-two
subjects were tested). The results of the stork test are
presented in Table 4,

Sit And Reach

The ANOVA summaryitables reported a significant F for all
four groups on the sit and reach. 1In addition, a post hoc
vanalysis revealed trials one and two to be significantly
different for all four groups, Therefore, the best score
(trial two) was selected as the criterion measure for all
four groups. However, trials one and two were used to cal-
culate the alpha coefficient and the standard error of
measurement because only two tfials were given.

The followinz results were reported for the nonimpaired:
F = 35.32 at p<.001, M = 29.90 cms,, = .99, and SE_ = .93.
For the visually impaired the results were: F = 35,32 at
p < .001, M>= 24,18 ems,, &< =",98, and §§m = 1,14, Results
for the auditory impaired were: F = 12,53 at p <.001, M =
23,42 cms,, oL = .99, and SE_ = .94, For the orthopedically

impaired the following results were determined: F = 13,17 at
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p=<.001, M = 21.52 cms., = .99, and SE_ = .97 (38 subjects
were tested), The results of the sit and reach test are pre-

sented in Table 4,

Table 4
Summary Data on the Stork Test and Sit and Reach

Calculated Using Trend Free Trials

Crit, oK Crit, <
Variable Trials score(s) M coef, §§m score(s) M coef., BSE
Nonimpaired ' Visual
Stork > Mi,2,3 46.96 .89 26.92  M1,2,3  17.15 .77 10.06
S Reach 2 2 29,90 .99 .93 2 24.18 ,98 1.14
Auditory Orthopedic

Stork 3 M M 22"

) -1,2,3 9.89 .76 7.52 -1,2,3 2.42 ,61 2,86

1

S Reach 2 2 23,42 .99 e »38 21.52 .99 .97

1number of subjects

Grip Strength

Right gfig. A significant F = 8,18 at p <.001 was found
for the nonimpaired group. The post hoc analysis revealed trials
one and two and trials one and three to be significantly different,
Héwever. since the trial means (24.8 kes,, 23.7 kgs., and
23.4 kgs,) had a decreasing value it was decided to select

trial one as the criterion score. Trials one and two were
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then used to calculate the reliatility coefficient and the
standard error of measurement. The following results were
obtained: M = 24.84 kgs.,™X = .96, and SE_ = 1.42,

For the visually impaired, a nonsignificant F at p> .05
was computed, Thus, the mean of all three trials was chosen
as the criterion score, The results were:s M = 23.58 kgs.,
X = ,99, and SE_ = 1,14,

The ANOVA Summary’table showed a significant F = 5.32 at
p = ,006 for the auditory impaired. A post hoc analysis re-
vealed trials one and three and trials two and three to be
significantly different, Trials one and two were not signi-
ficantly different, thus, their mean score was chosen as the
.criterion measure. In addition, the reliability coefficient
and standard error of measurement were determined by using
trials one and two., The criterion score had the following
results: M = 23,85 kgs,, = ,95, and SE_ = 1,84,

The mean of all three trials was selected as the criterion
score for the orthopedically impaired group because a nonsigni-
ficant F was reported. The following results were determined:
M= 14,15 kegs.,0<= .98, and SE_ = 1.33. The results of the
right grip strength are presented in Table 3.

Left grip. A significant F = 10,14 at p < .001 was found
for the nonimpaired youth, 1In addition, a post hoc analysis
revealed that all three trials were significantly different
from each other., Due to the decreasing values of the trial
means (23.2 kgs., 22.3 kegs., and 21;6 kgs,) it was decided

to use trial one as the criterion score, while trials one




and two were used to calculate the reliability coefficient and
standard error of measurement, The calculated results were:
M = 23.20 kgs., (= .98, and SE_ = 1.27,

The F stafistic was reportéd as nonsignificant at p>,05,
for the visually impaired, and the mean of all three trials
was used as the‘criterion‘score. The following results were
obtained: M = 21,17 kgs., XK= 97, SE_ = 1.69.

For the auditory impaired, a significant F = 3,21 at p =
.045 was discovered, Trials one and three were determined to
be significantly different by vost hoc analyéis. Since the
trial means had a decreasing effect (21.6 kgs., 20.9 kgs., and
20,5 kgs, ) and because trial one and two hadlthe hichest inter-

itém correlation (r = ,96), the mean of trials one and two

were .selected as the criterion score, The obtained results

were: M = 21,25 kgs,, X= ,98, and SEn = 1,26,
The ANOVA summary table showed a significant F = 9,55 at
p << .001, for the orthopedically impaired youth, An analysis
revealed trials one and three and trials two and‘three to be
significantly different, Therefore, the mean of trials one and
two was selected as the criterion score and used to calculate
the reliability coefficient and standard error of measurement.
Results were: ‘& = 15,29 keos,, ©(= ,99, and §Em = 1,19, The
results of the left orip strenzth are presented in Table 5,

Flexed Arm Hanz

A nonsienificant F at p> .05 was reported for all four
croups on the flexed arm hans, As a result, the mean of both

trials was selected as the criterion score. The following




results were obtained for each group: nonimpaired: M = 8.35

secs., = 93, §§m = 2.88;  visually impaired: IV = 11,48

secs., X= .84, SE_ 4.85; auditory impaired: M = 9.17

#

secs,,X= ,96, §Em 3.11; and, orthopedically impaired:
M = 2,50 secs.,®<= .96, SE. = 1.08, The results of the

flexed arm hansg are presented'in Table 5.

Table 5
Summary Data on Grip Strength and Arm Hang

Calculated Using Trend Free Trials

Crit. Vg Crit, o<
Variable Trials score(s) M coef, §§m ~ score(s) M coef, §Em
Nonimpaired Visual
R Grip 3 1 | 24, 84,96 1. 42 My 23 23.58 .99 1.1k
L Grip 3 1 23.20 .98 1.27 My 55 o1 19 97 1.69
Arm Hang 2 My,2 8.35 .93 2.88 M1,2 11,48 .84 4,85
Auditory Orthopedic
R Grip 3 Mi,2  23.85 .95 1.84 My, 2.3 14,15 .98 1.33
L Grip 3 Mi,2 21,25 .98 1.26 M2 15,29 .99 1,19
Arm Hang 2 31,2 9.17 .96 3,11 Ml,z 2.50 ,96 1,08

Standing Rroad Jump

The mean of all three trials was chosen as the criterion

measure because a nonsignificant F was found for the nonimpaired



students, The obtained results follow: M = 5,27 ft.,Cx:=
.96; and SE_ = ,18,
==m
A significant F = 3.57 at p = .032 was reported for the
visually impaired, Post hoc analysis revealed that trials one

and three were significantly different and showed trials two

and three to have the highest inter-item correlation (r = .93).

In addition, the trial means increased monotonically (4.8 ft.,
5.0 ft., and 5.1 ft.). Therefore, it was decided to use the
mean of trials two and three as the criterion measure, as well
as for calculating the reliability coefficient and standard
error of measurement, The following results were reported:

M =503 ft,,X= .97, and SE_ = .23.

For both the auditory impaired and the orthopedically
impaired, a nonsignificant F was reported. Therefore, the
mean of all three trials was chosen as the criterion measure,
The results for the auditory impaired were: M = 5,08 ft.,
o< = ,98, and SE = .16, TFor the orthopedically impaired (21
subjects were tested) the results were: M = 2.04 £t,, =
.99, and §Em = ,16, The results of the standing broad jump
are presented in Table 6,

Softball Throw (Time)

For all four groups a nonsisnificant F at p > .05 was
found on the softball throw for fime. Thus, the mean of all
three trials was selected as the criterion measure, The fol-
lowing results were obtained for each group: nonimpaired:
M= 2,13 secs., = .84, §Em = ,24; visually impaired: M =

1.88 secs,, &= ,88, §§m = ,26; auditory impaireds WM =

55
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2.03 secs.;<><= .88, SE_ = .22; and orthopedically impaired
(49 subjects): M = 1.05 secs.,, X = ,94, SE_ = .14, The results
of the softball throw (time) are presented in Table 6,

Softball Throw (Distance)

A nonsignificant F was reported on all four groups, there-
fore, the mean of all three trials was selected as the criterion
score, The results for each group were: nonimpaired:s M =
92.39 ft., (= .95, SE_ = 7.63; visually impaired: M = 70.71 ft.,
o= ,99, §Em = 4,35; auditory impaired: M = 84.73 ft,,X= .99,
SE_ = k.,11; and orthopedically impaired: M = 28,91 ft.,X= ,87,

and §§m = 4,51, The results of the softball throw (distance)

are presented in Table 6,

Table 6
Summary Data on Broad Jump, Softball Throw (Time) and

Softball Throw (Distance) Calculated Using Trend Free Trials

Crit. oL Crit. ol
Variable Trials score(s) M coef, §§m score(s) M coef, §Em
Nonimpaired Visual
Bodump 3 a3 527 .96 18 Moy 5.03 .97 .23
SB Time 3 .M1'2.3 2.13 .84 e E1,2,3 1.88 .88 . 26
SBDist 3 My 23 92,39 .95 7.63  M1,2,3 70,71 .99 4,35
Auditory Orthopedic

B Jump 3 M W, 21"

: -1,2,3 5,08 .98 .16 -1,2,3 2,04 ,99 .16

. " i
SB Time 3 Ml’z'j 2,03 ,88 .22 M1'2'§ 1005 -9“’ '14
S3 Dist 3 My,2,3 84.73 .99 4,11 M1,2,3 28,91 .87 4,51

1number of subjects




Further Analysis

For a further analysis, the data was subdivided into the
following categories: younger (ages 10 to 13), older (ages
14 to 17), males and females. A summary of this data is pre-
sented in Appendices D--G, This section of the paper will
only report unuéually low alpha coefficients or coefficients
significantly lower than that achieved by the four sample groups.

On the rise to stand test items, an alpha coefficient of
.37 was determined for the younger nonimpaired subgroup and
for nonimpaired females. This coefficient is slightly lower
than the .40 achieved by all nonimpaired subjects. 1In addi-
tion, a moderate coefficient of .79 was achieved by the
males; while a strong coefficient of .88 was reported for
the older nonimpaired =group,

On the shﬁttle run, nonimpaired males achieved an alpha
coefficient of‘.79, appreciably lower than the other three
subgroups (.83, .93, and .89), For the stork test, the
older nonimpaired subgroup had a coefficient of .67, which
is below acceptable levels. Also, an alpha coefficient of
.73 was reported for nonimpaired males, which was well below
the ,89 reported for the younger and female nonimpaired
subgfoups.

Alpha coefficients of .77 and .70 were determined, on
the softball throw for time, for the subgroups of younsger
nonimpaired and nonimpaired males, While higher coefficiénts

of .91 (0ld nonimpaired) and .87 (females) were determined

for the other two subcatecsories,




Aimodest coefficient of ,77 was reported on the stork
test for the Visually impaired group. This is reflected in
the coefficients determined for the older, male, and female

subcategories (;74, .78, and .75), but not reflected in the

‘coefficient of .86 reported for the younzer visually impaired,

Althouzh the alpha coefficients on the flexed arm hang
for older and male visually impaired subgroups might meet
acceptable reliability standards (.80 & ,81), they are lower
than those determined for the younzér and female subcate-~
gories (,90 & .88),

For the auditory impaired subgroups of older and females
on the shuttle run, alpha coefficients of ,70 and .69 were
determined, while coefficients of .89 and .80 were reported

for the younger and male subcategories,

On the stork test a low coefficient of .59 was calculated

for the subgroup of auditory impaired males, and a fair co-
efficient of .72 for the older auditory impaired subjects,

The former coefficient is substantially lower than the ,81

reported.for both the younger and female subcategories,

An alpha coefficient of ,64 was determined for the
auditory impvaired females on the arm hang, This was substan-
tially lower than the other three groups (.90, .87 & .93).

vFor the orthopedically impaired on fhe stork test, a
modest alpha coefficient of ,76 was reported for the younger
subgroup and an unacceptable coefficient of ,61 for the older
subgroup, Howéver. a hizhvcoefficient of .90 was determined

for orthopedically impaired females, Unfortunately, there
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were insufficient numbers to report a reliability coefficient
for the male subgrounp,

Although the alpha coefficients on the softball throw for
older and female orfhonedigally impaired (.82 & .81) may meet
abceptable standards, they are noticeably below the ,93 deter-
mined for the younger orthopedically impaired subjects and

well below the ,98 reported for the male subzroup,

DISCUSSICN

Timed Leg Raise

Three trials, on three different days, were administered
for the timed leg raise and the mean of all three trials was
initially used as'the criterion score, However, results in-
dicated that for'fhe nonimpaired and visually impaired groups
the méan of trials two and three would be a more appropriate
criterion score. Using trials two and three a higher alpha
coefficient (.93 & .94 vs. .83 &.91) and lower standard error
of measurement (6.4 & 10.1 vs, 9.5 & 11.3) was achieved for
both groups. Thus, trial one should serve as a warm-up or
practice trial for these groups, This is especially true for
the subgroups of younqef. male, and female nonimpaired subjects,
as a further analysis showed the mean of trials two and three
to be a more appropriate criterion measure,

- For the auditory impaired, three trials should still be
given with the mean of all three trials representing the
criterion score, It is unclear why trial one was not signifi-

cantly different for the auditorv impaired zroup but was
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significantly different for the other groups.

The hisgh reliability coefficients achieved when the non-
significant trials were used indicate that the test item can be
reliable, Coefficients for this study (.93 & .94) were substan-
tially higher than the coefficient (.71) reported by Fleishman
(1964a), in the only other study on the timed leg raise, There-
fore, it is recommended that three trials continue to be given
with the first trial not being scored for nonimpaired and
visually impaired subjects,

Timed Trunk Raise

For the timed trunk raise, three trials on three separate
days were given, The trials proved not to be significantly
differeht and showed strong reliability (.99 & .91) for the
visually and auditory impaired. However, for the nonimpaired
group, trials one and two were determined to be significantly
different, By examining the means of trials two and three it
was determined that trial two would be the most appropriate
score and that trial one should not be counted,

| It is unclear why such a difference among groups occurred,
however, one possible explanation may be the motivational factor,
When testing the visually and auditory impaired subjects it was
obvious that they were hizhlv motivated and tried their best
to improve upon previous scores, This was not the case for
the nonimpaired subjects who were anxious to finish the testing
and return to their physical education class, which was already
in progress,

The reliability coefficients achieved in this study




(.85, .99 & ,91) were‘higher than similar studies, 3iving one
trial on two different days, 3 to 8 weeks apart, Avent (1963)
reported a low reliability coefficient of ,46. Perhaps the
length of time between trials caused the lower reliability
coefficient as Safrit (1981) points out that the time between
testing should not be long, Using within day procedures,
Rarick, et.al. (1976) reported reliability coefficients ranging
from .71 to ,84, giving two trials. Thus, it may be more
reliable to use between day testing if more than one trial

is given, This may be due to a muscular fatigue factor, as
Fleishman (1964a) indicates that these items (dynamic strength/
endurance) require an all out muscular effort with a progress-
~ive decrement in force. Therefore, same day tfials may not

be accurate measurements unless adequate rest is given between
trials,

Skinfold Measurements

The alpha coefficients achieved for the skinfold measure-
ments were very high-ranging between ,97--,99, with one coef-
ficient of .90, These coefficients exceeded those reported

by Colgan‘(1978) in the only other study on similar age groups
-(.90--.96). In addition, these coefficients equaled or ex-
ceeded the reliability coefficients reported by others (Jackson,
et.al., 1978; Wilmore & Behnke, 1969, 1970) on older subjects,
Therefore, the procedures used to train Project UNIQUE testers
resulted in hishly reliable data. This was verified by Sinning
(1980) who indicated that skinfold measurements are usually

highly reliable when testers are allowed to practice the
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procedures beforé taking ﬁeasurements. In addition, Sinning
pointed ouf that marking the sites will increase reliability.

It should be noted that in comparing the results among
the groups tested, it was discovered that for the auditory
impaired a more appropriate criterion score would be the mean
of trials two and three for ébdominal skinfolds.and the mean
of trials one and two for subscapula skinfolds, This writer
does not recommend éhanging the testing procedures currently
being used, however, these results showed the possibility of
error when using a large number of testers, For greater
accuracy, it would be wiser to mark the measurement sites
as recommended by Sinning (1980).

Rise To Stand

The alpha coefficients for the rise to stand test item
were high (,90--,93) for the visually, auditory, and orthope-
diéally impaired groups. However, a low coefficient of .40
was determined for the nonimpaired group. A further analysis
revealed a low coefficient of .37 for the younger nonimpaired
subjects and nonimpaired females, For the older nonimpaired,

a very good coefficienf of ,88 was determined, while a moderate
coefficient of .79 was reported for nonimpaired males, These
résults indicated that the low reliability for the nonimpaired
group was caused by the younger and female subjects,

After examining the trial means of these subjects (younger--
1,36 secs., 1.34 sees., and 1.49 secs.; females--1,36 secs.,
1,30 secs,, and 1,48 secs,) it was evident that trial three

was the worst trial. This was not the case for the older and
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male subgrouvs (older--1.38 secs,, 1,28 secs., and 1,32 secs.,;
males--1.39 secs., 1.39 secs., 1.38 secs.) for whbm trial
three Qas either the bést or second best trial, It is possible
that boredom and/or fatizue may have caused trial three to be
the worst trial for the younger and female subjects thereby
lowering the reliability for these subgroups. However,
further fesearch is needed to determine the exact cause of
the lower reliability.

Another possibility for the lower reliability for the
nonimpaired group is the variability among subjects, An
examination of the standard deviations for the nonimpaired shows
a large difference between the first two trials and trial three
(.25 & .26 to 1.03)., This inconsistency is not evident in
the other groups and may have caused the lower reliability
(Safrit, 1981), |
7 Due to the fact that trial means were not significantly
different for all four grouvs, this study would confirm the
Project UNIQUE procedure of giving three trials and using the
mean of all three trials as the criterion score,

Mat Creep

‘Very high alpha coefficients (.96--,97) were determined
for the visually, auditory, and orthopedically impaired
groups, showing that the mat creep was highly reliable for
the impaired populations, A moderate coefficient of .80 was
reported for the nonimpaired croup. By analyzing the alpha
coefficients for the nonimpaired subgroups (,82 younger,

.90 older, .89 males, and .84 females), it appears that the
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problem lies with the younser nonimpaired subjects, After
ekamining the trial means for this subgroun (3.57 secs,,
3.55 secs., and 3.45 secs,) it was evident that the younger
subjects improved with each trial, This improvement indicated
a possible learning effect which may have caused the lower
reliability, However, additional research is needed in order
to substantiéte this findingz,

The results for the mat creep also indicated that three
trials’be given and the mean of all three trials be used as
the criterion measure, This was true for all the impaired
groups, however, for the nonimpaired subjects the results
indicated that the mean of trials two and three was a more
appropriate measure,

Shuttle Run

The Project UNIQUE Training Manual recommends two trials

for the shuttle run with the mean of both trials being used

to represent test performance., Results from thié study con-
firm this procedure for the impaired populations. The results
also indicate that trial two was the appropriate criterion
score for the nonimpaired students, Perhaps a practice trial
is needed and trial one shonuld be omitted from the scoring
procedure,

The alpha coefficients for the nonimpaired, visually
impaired, and orthopedically impaired sroups were very good
to very high (,86, .92, and .99). These coefficients were
better than the reliability coefficients reported in prior

‘'studies (see Appendix A). Only the study by Rarick, et, al.
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(1976) repdrted comparéble coefficients (.91 to ,96).

A fair coefficient of .70 was reported for the auditory
impaired, This fair coefficient is reflected in the subgroups
of older auditory impaired and auditory impaired females, for
which coefficients of .70 and ,69 were determined, The fair
reliability coefficients may be explained by the fact that
girls either level off or decrease in motor ability during
adolescence (Fleishman, 1964a & Rarick, 1973). 1In addition,
deaf children have béen found inferior on tests involving
locomotor coordination (Sherrill, 1977). Therefore, lower
skilled subjects normally are less consistent in their scoring
and can have a lower reliability (Safrit, 1981)., This incon-
sistent performance can cause a leveling off of performance
which can cause minor variations in scores to alter the relative
order of performers thus reducing reliability., 1In addition,
Kroll (1970) indicated that lower skilled females have displayed
iess error variance than higher skilled females in tests involving
maximal efforts, Futhermore, these lower skilled subjects had
a lower trﬁe score variance than the highly gkilled subjects, and
as a result, reflected less reliability,

Modified Stork Test

For the stork test, the Project UNIQUE Training Manual

recommends that three trials be given with the mean of all
three trials representing the test score., The results of this
study confirm this procedure for all four groups.

An alpha coefficient of ,89 was calculated for the



nonimpaired subjects. This coefficient proved to be higher
than the coefficients of reliability reported by Fleishman
(1964b) [.82] and Rarick, et. al. (1976) [.72 to .82],

in the only other related studies., Thus the stork test

appears to be a reliable item for the nonimpaired groun.
However, a fair coefficient (.67) was reported for the older
subgroup. This may not be an accurate statistic due to the
small number (13) of older nonimpaired subjects used in the
study, Nevertheléss, it indicates a possible cause of concern.

Moderate alpha coefficients of .77, .76, and .61 for the
visually, auditory, and orthopedically impaired students in-
dicate that the stork test may not be reliable for these
populations. The coefficients of .77 and ,76 compare well
to the coefficients (,73--.82) reported by Rarick, et.
al, (1976), while the alpha coefficient of ,61 does
not,

In analyzing the reliability coefficients of the visualiy
impaired subgroups for further information, fair coefficients
were reported for the older, male, and female subgroups (,?M,
.78, and ,75), These results confirm the questionable reli-
ability of the stork stand for visually impaired subjects.

In further analyzing the auditory impaired subgroups, a
fair alpha coefficient of .59 was determined for males and a
fair coefficient of ,72 for the older subgroup; A moderate
coefficient of ,81 was reporfed for both the younger subgroup
ana female subgroup. It appears from the results that the

stork test is only fairly reliable for the auditory impaired.
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These results support the studies of Myklebust (1964), Long'(1932/
1972), and Morsh (cited in Winnick 1979), that found
the deaf inferior to the hearing on static and dyvnamic balance,
This inferior performance could have made the deaf subjects
score more inconsistently than the other subjects and may have
caused the lower reliability by altering the relative order
of perfofmance,

A fair coefficient of .61 was reported for the older
orthopedically impaired and a moderate coefficient of .76
for the younger subzroup. However, a high coefficient of
.90 was determined for orthopedic females, Males were not
evaluated due to insufficient numbers., It should be noted
that the number of subjects was low for both the older subgroup
and female subgroup (13 & 12). The reported results for this
population does not seem unreasonable, Due to the variety
of conditions that would decrease balance (asymmetry of body
parts, missing limbs, and limb dysfunction) with this group,
1t seems reasonable that orthopedically impaired subjects
would do poorly on tests of balance,

Sit And Reach

Very high alpha coefficients (between .98 & .99) were
computéd for the sit and reach test on all four groups. These
coefficients afe better than those reported by Colgan (1978),
in the only other study on sit and reach (.84 & ,95), Al-
though Colgan's study was only on nonimpaired subjecfs, the
test item still appears to be very reliable for all impaired

groups, as well as the nonimpaired,.




The Project UNIQUE Manual recommends two trials for the

sit and reach test with the mean of both trials being used as

the criterion score. According to the results obtained, this

may not be the best procedure, The results showed trials one and
two to be significantly different for all four groups, In addition,
trial two proved to be the better score for all groups (28.5 vs,
29.9, 22,3 vs, 24,2, 22.5 vs, 23.4, and 20.3 vs, 21.5), Therefore,
if two trials are continued only trial two should be recorded.
Mathewé and Fox (1976) and deVries (197&) indicate that a warmup
or preliminary stretching ihcreases flexibility. Thus, in order

to attain the most accurate measurement, additional trials may be
needed or specific stretching exercises should be performed before
testing. |

Grip Strength

The reliability of the grip strength test item proved to be
very high as alpha coefficients between .95 and .99 were reported
for all the groups tested. These coefficients compare very well
to previous studies done on grip strength., The coefficients in
this study are better than those reported by Fleishman (1964b) and
Rarick, et, al., (1976) and superior to those reported by Avent
(1963) and Keogh (1965). Therefore, the results of this study
indicate the grip stréngth test to be highly reliable,

Analysis of the criterion scores recommended for the grip
strength test item points out the possible need for a change in
the Project UNIQUE procedure of giving three trials and using
- the mean of all three trials as the representative score.

Only in three cases (right and left hand for visually impaired

and right hand for orthopedically impaired) was the mean of



all three tfials the apvropriate criterion score, 1In three
cases the mean of trialé one and two was recommended as the
most appropriate score and in two cases trial one was the
recommended score (recommended criterion scores for grip
strength are listed in Table 5), 1In addition, an analysis

of the trial means showed a decreasing score for all subjects,
Therefore, for practical purposes, it might be better to give
only one trial and use it as the criterion score,

Flexed Arm Hang

The Project UNIQUE Training Manual recommends giving two

trials for the flexed arm’hang and using the mean of both
trials as the representative score. The results of this

stﬁdy confirm this scoring procedure, Nevertheless, it should
be noted that it may be more practical to give only one trial
as Colgan (1978) reported hich coefficients of ,96 and , 89
giving one trial on two different days.,

The flexed arm hang appears to be a reliable test item, -
as alpha coefficients of ,93--.96 were computed for the non-
impaired, auditory impaired, and orthopedically impaired,
These coefficients, compare well against prior studies, which
reported reliability coefficients between ,87--,97 (Vodola,
19?8: Bolonchuk, 1971; Colegan, 1978; and Avent 1963), A mod-
’erate coefficient of .84 was reported for the visually impaired.
A further analysis of the visually impaired revealed alpha
coefficients of .80 for the older subgroup and ,81 for the.
male subgroup, while stronc coefficients of ,90 and ,88 were

determined for the younger subsroup and female subgroup.
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This addifional information indicates that althougsh the flexed
arm hang is only fairly reliable for older visually impaired
students and visually impaired males, it appears reliable for
the visually impaired subgroups of younger subjects and females,

Standing Broad Jump

Very high alpha coefficients (.96--,99) were determined
for the standing broad jump, indicating it to be a very reliable
test item, The obtained coefficients compare very favorably to
alpha coefficients reported in sevéral prior studies'(see
Appendix A), In addition, the alpha coefficients for this
study were substantially higher than those reported in the
studies by Marmis, et.al. (1969); Keozch (1965); Bolonchuk
(1971); Avent (1963) and Colgan (1978).

The results of this study appear to confirm the Project
UNIQUE procedure of giving three trials and using the meén of
all three trials as the criterion score, However, the results
also indicate that using the mean of trials two and three
would be a more appropriate criterion measure for the visually
impaired. Trialene might possibly be needed as a practice
trial for orientating themselves to the testing procedure,

Softball Throw (Time)

Alpha coefficients for the softball throw for time ranged
from moderate for the nonimpaired (.84), to moderately hizh for
the visualiy and auditory impaired (.88), and high for ortho-
vpedically impaired (.94), 1In a study to determine velocity,
Rarick, et.al., (1976) obtained highefvcoefficients (.91--,96),
except for a low of ;81 on males, ages 6--9, Four trialé were

given by Rarick et. al. (1976) and this may account for the slightly




hicher coefficients., Analysis of the criterion scores confirms
the Project UNIQUE procedure of using three trials with the
mean of all trials as the criterion score.

Softball Throw (Distance)

The aloha coefficienté obtained on the softball throw for
distance ranced from a moderately hich ,87 for orthopedically
impaired, a high ,95 for nonimpaired, and a very high ,99 for
visually and auditory impaired, Further analysis revealed fair
reliability coefficients of ,81 for orthopedically impaired
females and ,82 for older orthopedically impaired subjects,
The younger and male subsroups had high coefficients of ,93
and .98, Therefore, it avvears that the low reliability might
be caused by older orthopedically impaired females, However,
this study can not confirm that conclusion,

AThe alpha coefficients that were determined by this study
were equal to the reliability coefficients revorted by Marmis,
et.al. (1969) and Keogh (1965); As a whole, the alpha coeffi-
cients were slichtly better than the reliability coefficients
reported by Fleishman (1964b), Klesius (1968), and Bolonchuk
(1971). Thus, it can be stated that the softball throw for
distance is reliable using the Project UNIQUE procedure of
giving three trials and using the mean of all three trials
as the criterion measure, An analysis of the criterion scores

confirms this procedure,

sSummary

Based on the results of this study it can be stated that
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most of the items proved to be reliable, OCnly two alpha coef-
ficients were below . ,70 (rise to stand for nonimpaired and
stork test for orthovedically imoaired). In addition, there
were three coefficients of .70, .76, and .77. All other alpha
coefficients were above ,80 indicating good to hich reliability,
Furthermore, the reliability of the test items for the impaired
groups was in general equal to or better than the reliability
coefficients for the nonimpaired subjects., It should also be
noted that the coefficients for this study were, in the major-
ity; superior to those reported in nrior studies.

It was surprising that the reliability coefficients for
the impaired samples were equal to or better than the non-
impaired grouv as impaired populations have been found inferior
to nonimpaired vpopulations on tests of vhysical and motor fit-
ness (Sherrill, 1977; Fait, 1978; and Winnick, 1979), There-
fore, it was expected that the impaired groups would have lower
reliabilities than the nonimpaired subjects, However, the
results of this study did not substantiate this belief, This
indicated that if the Projecf UNIQUE testing procedures are
folloWed and the appropriate modifications are made, then the
.reSults will be reliable, Tﬁerefore,,when testing impaired
populations on the Project UNIQUE test items, reliable measure-
ments can te expected,

In analyzing the criterioh scores‘to determine the correct
scoring procedures, it was discovered that the Project UNIQUE
procedures were, in general, appropriate for skinfold measure-

ments, rise to stand, mat creep, shuttle run, stork test, arm
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hang, broad jump, and softball throw, However, it‘was

recommended that the Project UNIQUW procedures be changed for the
leg raise, trunk raise (nonimpaired), sit and reach, and grip
strength, Thus, it may be stated that in most cases the

Project UNIQUE procedures were determined to be accurate,

however, further research is‘needed in several areas to con-

firm this study's conclusions.



CHAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summary

The major purpvose of this study was to determine reli-
ability coefficients and the standard error of measurement
for selected health and performance related test items from
the Project UNIQUE Physical Fitness Test Inventory. The appro-
priate number of trials and the correct criterion score were
also determined by an analysis of variance and an analysis of
the superdiagonal of the inter-trial correlation matrix,

For the multi-trial items, 50 nonimpaired youth, 50
visually impaired youth, 50 auditory impaired youth, and 50
orthopedically impaired vouth, between the ages of 10 and 17,
were randomly selected from variousbschools participating in
the Project UNIQUE study. Subjects were tested for within
day reliability and given three trials on the following items:
skinfold measurements, rise to stand, mat creep, modified stork
test, grip strength, standing broad jump, and softball throw,
For the shuttle run, sit and reach, and flexed arm hang two
trials were administered.

Subjects for the single-trial items included 50 nonim-
paired youth, 47 visually impaired youth, and 50 auditory
impaired youth, between the aces of 10 and 17, These subjects

were randomly selected from at least two different sites for

each population tested. Sites were located in the Rochester, N.Y.
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and Buffalo, N.Y, areas. For both the timed leg raise and
timed trunk raise, subjects were tested for among day reli--
ability and given three trials on three consecutive physical
education periods, for each test..

Reiiability coefficients were determined by using the
SPSS subprogram,“Reliability? which resulted in the calcula-
tion of Cronbach;s alpha coefficient, 1In determining a cri-
terion score an analysis of variance was calculated with a
significant F indicating trend. When a trend was shown among
trials, a post hoc analysis was performed to determine which
trials were siznificantly different, The Newman-Keuls technique
of post hoc analysis was used and supported by an inspection of
the superdiagonal of the correlation matrix,.

The results of this study showed the timed leg raise .and
timed trunk raise to be reliable tests, However, the trunk
raise was only moderately reliable for the nonimpaired and
needed a much different scoring procedure for the same group.
Skinfold measurements were found to be hizhly reliable for
all four grouvps with no major chances in scoring procedures
recommended,

In the area of azility, the results indicated that the
rise to stand was reliable and the mat creep highly reliable
for all of the impaired zrouvns. However, for the nonimpaired
subjects, poor reliability was reported on the rise to stand
and moderate reliability on the mat creep. On the shuttle run
test, very high reliability was determined for the orthopedi-

cally impaired, hizh reliability for the visually impaired,
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moderate reliability for the nonimpaired, and low reliability |
for the auditory imoaired; Slizht changes in scoring procedures
were recommended for the nonimpaired students on mat creep and
shuttle run,

A hich coefficient of reliability was determined for non-
impaired subjects on the stork test. The results indicated
vthe item to be fairly reliable for the visually impaired and
the auditory impaired, but unreliable for the orthopedically
impaired. The results also confirmed the procedure of using
~the mean of all three trials as the criterion score,

This study found the sit and reach test to be a very re-
liable item. However, it was recommended that trial two was
a ‘more appropfiate criterion score than the mean of trials
one and two. Although it was found to be a highly reliable
test, some chansges were recommended on the scoring procedufe
for the zrip strength test item, It was suggested that trial
one might be the most practical criterion score.

The nonimpaired, auditory impaired, and orthopedically
impaired showed good reliability on the flexed arm hang, while
the test item proved to be only moderately reliable for the
visually impaired., In addition, this study confirmed the
procedure of givine two trials with the mean of both trials
serving as the criterion score.

The broad jump proved to be hishly reliable for all four
groups, In addition, only one change was recommended in the
Project UNIQUT scoring procedures, For visually impaired

subjects the mean of trials two and three represented a better




criterion measure,

Nonimpaired subjects, visually impaired subjects, and
auditory impaired subjects showed moderate to good reliability
on the softball throw for time test, while the orthopedically
impaired showed hisgh reliability, 0On the softball throw for
distance, hizh to very high reliability coefficients were
determined for the nonimpaired, visually impaired, and audi-
tory impaired sgroups. fGood reliability was reported for the
orthopedically impaired. «No chanzes were recommended in thé

Project UNIQUE scoring procedures,

Conclusions

Based on the results of this study the following conclu-
sions were made:

1. Using trend-free trials, the following items are
reliable for all populations: skinfold measurements, sit
and reach, grip strength, broad jump, and softball throw
for distance,

2., Using trend-free trials, the leg raise and trunk
raise items are reliable for nonimpaired, visually impaired,
and auditory immaired pooulations,

3, Using trend;free trials the following items are re-
liable for visually, auditory, and orthopedically impaired
populations: rise to stand, mat creep, and softball throw
for time,

L, Using trend-free trials the stork stand is reliable

for nonimpaired populations, fairly reliable for visually
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impaired and auditory impaired but unreliable for orthope-
dically impaired subjects.

5. Reliability coefficients determined by using trend-
free trials were, in the ma jority, superior to those reported

in prior studies,

Recommendations

Based on the results of this study the following recom-
mendations are made:

1., Similar studies are needed with qfeater classification
in regard to sex, age, and impairment,

2, Further research is needed to determine correct
pfocedures for the following test items: leg raise,
trunk raise (nonimpaired), sit and reach, and grip strength,

3. Additional research is needed on the reliability of
the following items: rise to stand (nonimpaired), mat creep
(nonimpaired), shuttle run (auditory impaired), stork stand
(211 three impaired groups), arm hang (visually impaired),
and softball throw for time (nonimpaired).

b, Similar-reliability studies are needed to substantiate

the results of this study.
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APPENDIX A
SUMMARY TABLE OF PRIOR STUDIES




|
| TYPE/ TRIALS (t) REL,
ITEM SOURCE SAMPLE PROCEDURE DAYS  (d) COEF.
Leg raise Fleishman 201 Navy recruits avg age test-retest/ 1 not given .71
(1964a) 18 yrs 3 mths correl. coef,
Trunk raise Rarick, et.al. 71 males ages 6-9 within day 2t . 748
(1976) 65 retarded males ages 10-13  test-retest/ .822
71 retarded males 6-9 correl. coef, . 779
784 females ages 6-9 ' .705
61 retarded females ages 10-13 . 804
64 retarded females ages 6-9 . 843
Avent(1963) 50 females ages 9-12 . test-retest/ 1t8 2d 58
Pearson product- 3-8 wks
moment apart
Skinfold Colgan(1978) 164 males & 162 females between day 1t 2d Triceps:
measurements ages 10-18 test-retest/ 1 wk '92f
correlation apart . 96m
coefficients Subscapular
L9Lf
. 90m
Mat creep Rarick, et.al. 71 males ages 6-9 ~within day 3t 1d . 925
(1976) 65 retarded males ages 10-13 test-retest/ .918
71 retarded males ages 6-9 correlation . 924
74 females ages 6-9 coefficients . 940
61 retarded females ages 10-13 . 939
64 retarded females ages 6-9 . 949
i

correlation coefficients



1

sum of scores used

2best gcore used

#*
internal consistency

Pearson product-

moment

TYPE/ TRIALS(t) REL.
ITEM SOURCE SAMPLE PROCEDURE DAYS (d) COEF.,
Shuttle fun Fleishman 20,000 males & females test-retest / not given .85
(1964D) , ages 12-18 correl, coef,
Klesius 150 10th grade males test-retest/ 3t .68
(1968) correl, coef,
Keogh 2Lk 1st grade males & females test-retest/ 2t 24 .73
(1965) 24 3rd grade males & females Pearson product- 2-6 wks .59
moment apart
. »*
Baumgartner 95 Junior-high boys int. con./ Lt .76
& JacStson - 82 Senior-high boys ANOVA : .82
(1970
Baumgartner 95 Junior-high boys int, con./ Lt 24 .81i .932
(1974) 82 Senior-high boys ANOVA 877 .92
Marmis,et.al. 1,122 males ages 9-18 test-retest/ 2t be tweens
(1969) correl, coef, .60-,80
638 females ages 9-18 between:
LL46-,82
Col%an 164 males ages 10-18 test-retest/ 2t 24 .82
(1978) 162 females ages 10-18 correl, coef, 1 wk apart .90
Anhalt 32 Lth-5th-6th grade females between day 2t 24 . 887
(1958) test-retest/ 1 wk apart



coef,

TYPE/ TRIALS (t REL
SAMPLE PROCEDURE DAYS ds ) COEE.
huttle run Rarick, et.al. 71 males ages 6-9 within day test- not given . 959
6? retarded males ages retest / 915
74 retarded malez ages correlation '9h0
74 females ages 6-9 s . 947
61 retarded females coefficients . 905
ages 10-13 .
64 retarded females ages 6-9 . 926
Stork test PFleishman 20,000 males & females test-retest/ not given .82
(19é4b) ages 12-18 correl, coef, :
Rarick,et.al. 71 males ages 6-9 v within day test- 3t .790
65 retarded males ages 10-13 retest/ .781
71 retarded males ages 6-9 correlation . 791
7’.[, females ages 6_9 coefficients .798
61 retarded females . 727
ages 10-13
64 retarded females ages 6-9 . 818
Sit and 164 males ages 10-18 between, day test- 1t 2d .84
162 females ages 10-18 retest/ correl. 1 wk apart .95




TYPE/ TRIALS (t) REL,
ITEM SOURCE SAMPLE PROCEDURE DAYS (d) 'COEF.
Grip Strength Fleishman 20,000 males & females test-retest/ not given .91
(19641v) ages 12-18 correl, coef,
rt. 1ft.
Rarick,et.al, 71 males ages 6-9 within day 3t .911 ., 956
(1976) 65 retarded males ages 10-13 test-retest/ : .927  .941
71 retarded males ages 6-9 correlation .902 ,917
74 females ages 6-9 coefficients .882 896
61 retarded females ages 10-13 .975 .956
64 retarded females ages 6-9 .917  .934
Keogh (1965) 23 1st grade males & females test-retest/ 2t 2d .8 .
& ) 2% 3rd grade males & females Pearson product 2-6 wks .72 .;8
moment apart right hand
‘ on
Keogh (1965) 23 1st grade males & females within day test- 2t . Y
23 3rd grade males & females retest/Pearson .84
product-moment
Avent (1963) 50 females ages 9-12 betwee da¥ test- 2t_ 2d b5k L 797
retest /Pearson -8 wks
product-moment apart
Flexed Vodola 30 females age 15 between day test- one day .97
Arm hang (1978) 33 males age 15 retest/Pearson between .89
19 females age 7 product-moment tests .88
?oldn huk 25 5th & 6th grade females test-retest / 2t .95
1971? Pearson product-
moment :
%olggy 164 males & 162 females between da¥ 1t 24 .96m
19 ages 10-18 test-retest/ 1 wk apart . 897

correl. coef,



' TYPE/ TRIALS (t) REL,
ITEM SOURCE SAMPLE PROCEDURE DAYS (d) COEF.,

Flexed Avent 50 females ages 9-12 between day test- 2t 2d .868
Arm han (1963) retest/Pearson -8 wks agart
(cont'd product-moment underhan
: grip used)
Standing Klesius . 150 10th grade males test-retest/ 3t . 94
Broad jump (1968) : correl, coef,
| Margis,et.al. 1,122 males ages 9-18 test-retest/ 3t : .73-.95
(1969) 938 females ages 9-18 correl, coef, .75=.95
Vodola 30 females age 15 between day test- one day .95
(1978) 33 males age 15 retest/Pearson between .98
13 males age 6 product-moment tests 49
19 females age 7 .89
Rarick,et.al, 71 males ages 6-9 within day test- ULt . 805
(1976) 65 retarded males ages 10-13 retest/ .917
71 retarded males ages 6-9 correlation . 947
74 females ages 6-9 | coefficients . 906
61 retarded females ages 10-13 .953
64 retarded females ages 6-9 . 957
Kane & 300 males ages 7,9,11 within day test- 12t .97-.99
Meredith 300 females ages 7,9,11 retest/Pearson (best trial . 98-.99
(1952) product-moment & second
‘ best trial)
Kane & 75 males age 7 between day test- 12t 2d .83
Meredith 75 females age 7 retest/Pearson (best score .86

(1952) product-moment on both days)



TYPE/

T S (t .
ITEM SOURCE SAMPLE PROCEDURE TRIAL (d§ ) }é%%p,
Standing Keogh (1965) 21 1st grade males & females between day test- 3t 2d .90
Broad jump 27 3rd grade males & females retest/Pearson 2-6 wks 17
(cont*d) product-moment apart
Keogh (1965) Not given within day test- 3t (best & .91
retest/Pearson 2nd best
product-moment used)
Baumgartner 95 Junior-high males int. con./ 6t .96
& Jackson 82 Senior-high males ANOVA .97
(1970)
?aumg rtner gg Junior-high males int, con./ 6t 2d .961 .963
197 ? Senior-high males ANOVA .95 .96
lonchuk 20 5th & 6th grade males test-retest/ 3t .89
?897?3 25 5th & 6th grade females Pearson product- .82
‘ ‘ moment
Avent 50 females ages 9-12 between day test 3t 2d , 681
(1963) retest/Pearson 3-8 wks
product-moment apart
Anhalt 32 4th-5th-6th grade females between day test- 3t 24 . 913
(1958) retest/Pearson 1 wk apart
product-moment
Colgan 164 males ages 10-18 between day 3t 24 .81
(1978) 162 females ages 10-18 test-retest/ 1 wk apart .82

correl. coef,

1sum of scores used
2test score used



TYPE/ TRIALS (t) REL,
ITEM SOURCE SAMPLE PROCEDURE DAYS (d) COEF,
Softball Fleishman 20,000 males & females test-retest / not given .93
throw (19641b) ages 12-18 correl., coef, _
(distance)
Klesius 150 10th-grade males test-rest/ 3t .93
(1968) correl, coef,
Marmis,et.al. 1,122 males ages 9-18 test-retest/ 3t .86-,94
(1969) 938 females ages 9-18 correl. coef, .83-.97
Keo%h 19 1st-grade males & females between day test- 3t 2d .97
(1965) 27 3rd-grade males & females retest/Pearson 2-6 wks apart .88
product-moment '
Keogh Not given within day test- 3t .95
(1965) retest/Pearson (best & 2nd
product-moment best trial used)
Bolonchuk 20 Sth & 6th grade males test-retest/ 3t .94
(1971) 25 5th & 6th grade females Pearson product- .93
moment
Softball Rarick,et.al. 71 males ages 6-9 within day Lt .863
throw (1976) 65 retarded males ages 10-13 test-retest/ ‘ . 964
(timed) 71 retarded males ages 6-9 correlation . 966
74 females ages 6-9 : coefficients . 709
61 retarded females ages 10-13 .950
64 retarded females ages 6-9 . 854




APPENDIX B

COMPARISON OF THE INTRACLASS COEFFICIENT
AND ALPHA COEFFICIENT



ANOVA SUMMARY TABLE

Source of Variation SS DF MS F

Between people 14020, 48835 b? 286 .13242

Within people 84,96000 100 0,84960
Between measﬁres ' 2,22013 2 1,11007 1.31480
Residual 82,73987 98 0.84428

Total 14105, 44835 149 ok, 66744

COVARIANCE MATRIX

Trial 1 2 3
1 96, 66211 96.38975 94, L4o1k9
2 96.38975  96.85708 9k, 49689
3 oL, ho1k9 94 49689 94, 30180
INTRACLASS ALPHA
MSg - MSgxt . 5,2
R = | X=xr -3
MSS X
L 286.13242 - ,84i28 - ' 287. 820941
286, 13202 = (‘%‘) (1 - 55635752
= 9970493 - (4) - .3353005)
= 1,5 X ,6646995
= ,9970493
1

sum of the main diagonal

2total test variance (sum of all 9 values)

95



APPENDIX C

SUMMARY DATA CALCULATED USING
ALL TRIALS




nNorilinpalileu

vV iDowua.a

- veem— [~ ——— —

Variable | Trials| Grand Rel. 3SE Grand Rel. SE Grand Rel. SE Grand Rel. SE
M Coef. — ™ | M Coef.” " | M Coef.” " |M Coef, ~ "
L Raise* 3 |40.52 .83 9.53 41.331 .91 11,34 53,93 .93 9.12 | --- ——— wa-
T Raise* 3 61. 35 .91 13.33 47.%@1 .99 4.57 59.37 .91 11.40 - -——— -——
Triceps 3 l12.72 .99 .33 | 13.75 .97 1.0b| 12,49 .98 .78 |12.70 .97 .85
Abdom 3 14,14 .99 .54 | 16,68 90 2.66| 13.74 .98 .91 13.381 .99 .53
Subscp 3 10,29 .99 .36 | 13.84 .99 60| 10,45 .99 .44 10,64 .99 .35
Stand 3 1.38 .h4o .38 1.88 .91 .22 1,67 .90 .16 4.§3i .93 .51
M Creep 3 3,56 .85 .15 b.oh2 .97 23| 3.86 .96 .20 10.% .97 1.22
SP Time > |11.31 .86 .46 | 12.49 .92  .68| 11.95 .70 2,48 | 34,77 .99 2.0k
Stork 3 46.96 .89 26.92 | 17.15 .77 io.oé 9.89 .76 7.52 2.&%1 61 2,86
S Reach 2 29.19 .99 .95 | 23,22 .98 1.15| 22.95 .99 .94 20.3?1 .99 .97
R Grip 3 2401 .98 1,08 | 23.58 .99 1.14| 23.42 .97 1.36|1k.15 .98 1.33
L Grip 3 23,37 .98 1,04 | 21,17 .97 1,69 21,010 ,98 1,21 14,86 .99 1.00
Arm Hang 2 8.35 .93 2.88 | 11.48 .8s 4,85 9.17 .92 3.11| 2,50 96 1.08
B Jump 3 - 5.27 .96 .18 k,96 .94 .29 5.08' ;98 .16 2-8 ' .99 .16
SB Time 3 2,13 .84 .24 1,88 .88 .26 2,03 88 .22 1.3 ' Lok 1k
SB Dist 3 92.39 .95 7.62 | 70,71 .99 4.35{ 84,73 .99 4,11128.91 .86 K. 51

*Single-trial between days

1

number of subjects




APPENDIX D
SUMMARY DATA OF NONIMPAIRED
SUBGROUPS




L WA

Variable |Trials | Grand < N Grand o< N Grand ©< N |Grand ©< N
M Coef, M Coef. M Coef, M Coef,
L Ratse* | 3 | 41,27 .83 47 | insufficient u7.65% .81 20| 35.77 .84 30
numbers :

T Raise* | 3 58,96 .89 31 | 65.26 .93 19 | 72.02 .93 20| sh.24 .88 30
Triceps 3 12,45 .99 37 13.48 .99 13 | 11.52 .99 14| 13,18 .99 36
Abdom 3 14,05 .99 37 | 1k.ko" .99 13 | 11.11 .99 14| 15.32 .99 36
Subscp 3 10.72 .99 37 | 9.05 .99 13 | 9.46 .99 1k 10.61 .99 36
Stand 3 1.40 37 37 1.3 .88 13 1.39 .79 14 1,38 37 36
W creep | 3 | 3.53% .82 37 | 3.6% .90 13 | 3.47 .89 14 3.59" .84 36
SR Time 2 11.46% .83 37 | 10.87 .93 13 | 11.59 .79 14| 11,19 .89 36
Stork 3 50,74 .89 37 | 36.21 .67 13 | 22.95 .73 14| 56,30 .89 36
S Reach 2 27.74% 99 37 | 33.31% .98 13 | 23.57% .98 14| 31.377 .98 36
R Grip 3 22.33% .97 37 | 28.77% .98 13 | 19.29 .96 14| 25.847 .97 36
L Grip 3 21.05% .98 37 | 26,15 .97 13 | 17.90 .96 14 24,117 .98 36
Arm Hang | 2 6,97 .93 37 | 12.27 .92 13 | 8.57 .88 14| 8,26 .94 36
B Jump 3 5,06 ;93 37 5.90 .96 13 4,93 .92 14| s.m1t . 96 36
SB Time ‘3 2,02 77 37 2.45 .91 13 2.26 .70 14| 2,09 .87 36
SB Dist 3 82.96 .93 37 |119.23 .94 13 | 97.77 94 141 96,30 .95 36

*single trial between days

+significant F was reported




APPENDIX E
SUMMARY DATA OF VISUALLY IMPAIRED
SUBGROUPS




Luuiig

Variable | Trials | Grand o N Grand o< N o< N |Grand < N
| M Coef, M Coef, M Coef, M Coef.

L Raise* | 3 I NS U F I ¢ I ENT |NUMBE R S

T Raise* | 3 I NS U F I ¢ I ENT|NUM BER S

Triceps 3 | 15.20 .99 13 13.24 .96 37 | 12.36 .98 28 [15.53 .94 22
Abdom 3 18.28 .89 13 | 16.11 .90 37 | 16.28 .85 28 |17.25 .99 22
Subscp 3 13.08 .97 13 | 14.11* .91 © 37 | 13.80 .99 28 |13.90 .97 22
Stand 3 1.99 .87 13 | 1.8+ .93 37 .03 .91 28| 1.68 .91 22
M Creep 3 b.76" .98 13 4.30* .97 37| .11 .97 28| 4,81 .97 22
SR Time 2 12.80 .9% 13 | 12.38 .90 37 | 11.82 .91 28 |13.33 .89 22
Stork 3 10.15 .86 13 | 19.61 .74 37 | 15,02 .78 28 [19.86 .75 22
S Reach 2 22,697 .95 13 | 23.41% .99 37 | 20.00 .98 28 [27.32 .98 22
R Grip 3 19.56% .98 13 | 24,99 .99 37 | 26.33 .99 28 |20.08 .97 22
L Grip 3 17.92 .94 13 | 22,317 .97 37 | 23.36 .97 28 |18.39 .95 22
Arm Hang | 2 11.96 .90 13 | 11.31 .80 37 | 14.75 .81 28| 7.32 .88 22
B Jump 3 bo2h .96 13 5,20 .93 37 | 5.327 .92 28| k.50 .98 22
SB Time 3 1.62 .87 13 1.98 .88 37 2.03 .93 28 | 1,70 .78 22
SB Dist 3 | 57.40 .97 13 75.40 .99 37 | 85.36 .99 28 | 52,07 .97 22

*
single-trial between day items

*significant F was reported



APPENDIX F

SUMMARY DATA OF AUDITORY IMPAIRED
SUBGROUPS




Young via maic | o e
Variable | Trials |Grand o< N Grand ol . N Grand << N | Grand << N

M Coef. M Coef, M Coef, M Coef.
1 Raise* | 3 I NS U F I ¢ I ENT N UM B E s
T Raise* 3 I NS U F I ¢1ENT N UM B E S
Triceps 3 14,217 97 28 | 10.30 .99 22 | 10.78 .98 24| 14,07 .98 26
Abdom 3 15.50% .99 28 11.62 .97 22 | 12.20 .99 24| 15,167 97 26
Subscap 3 10.45 .99 28 10.84% 99 22 9.06 .99 2u| 11,737 .99 26
Stand 3 1.62 .86 28 1.7 .92 22 | 1.73 .91 24 1.62 .87 26
M Creep 3 b, 13 .97 28 3.52 .88 22 3.76 .93 24 3.94 .98 26
SR Time 2. 11.85 .89 28 | 12,07 .70 22 | 11,21 .80 24| 12,63 .69 26
Stork 3 9.87 .81 28 9.92 .72 22 | 9.64 .59 24| 10,13 .81 26
S Reach 2 22.50% .99 28 | 23.52% .99 22 | 19.81% .99 24| 25,857 .99 26
R Grip 3 19.29° .97 28| 28.68 .96 22 | 26.67 .98 24| 20,427 .95 26
L Grip 3 17.08 .95 28 | 26,02 .98 22 | 24,11 .98 24| 18,1k .96 26
Arm Hang | 2 480" .90 28| 1h.72 .87 22 | 1h.23% .93 24| L4.50 .64 26
B Jump 3 bo4h 94 28 5,89 .98 22 | 5.60 .99 24| 4,59 .95 26
SB Time 3 1,92 .83 28 2.17 .93 22 | 2.357 .87 24| 1.73 .81 26
SB Dist 3 69.90 .99 28 | 103.60 .99 22 (109,29 .99 24| 62,05 .96 26

*single-trial between day items

*a significant F was reported



APPENDIX G

SUMMARY DATA OF ORTHOPEDICALLY
IMPAIRED SUBGROUPS



rauyie

rcuaLs

*single-trial between day items

*a gsignificant F was reported

Variable | Trials| Grand & N Grand L N Grand o< N |Grand S N
. M Coef, M Coef.’ M Coef, M Coef,

L Rajise* 3 I N S U F I1 ¢ 1 ENT N U M B E Rl S

T Raise* 3 I NS U F I ¢ I EN T N U M B E R| S

Triceps 3 11,19 .98 26 | 14.33 .97 24 [ 11.26 .96 26 |14, 25 .99 24
Abdom 3 12,04 .99 26 16.06 .99 24 | 13.04 .99 26 |14.93 .99 23
Subscp 3 8.85 .99 26 12,58 .99 24 9.48 .99 26 11,90 .99 2k
Stand 3 L, L5 .92 13 L.33 .96 12 3.98 .94 13 | 4.85 .92 12
M Creep 3 11.07 .98 21 9.35 .95 20 9,88 .97 21 110,59 .98 20
SR Time | 2 | 37.57 .99 26 |31.73 .99 24 | 30.85 .99 26 [39.01 .99 2t
Stork 3 2.56 .76 26 | 2,33 .61 13 | jnsufficlent 1,06 .90 12
S Reach 2 20.05 .99 19 21.82 .99 19 | 20,16 .99 19 21,71 .99 19
R Grip 3 9.15 .98 26 19.57 .98 24 | 15,44 .99 26 [12.76 .98 24
L Grip 3 9.62% .98 26 |20.54 .99 24 | 17,04% .99 - 26 |12.50" .98 24
Arm Hang 2 1.10 .93 26 L,o2 .96 24 3.92 .96 26 .96 .93 24
B Jump | 3 insufficient 2.27 .99 14 | Lnsufficient 1.23 .99 11
SB Time 3 .87 .81 25 1.23 .97 24 1,20 .85 25 .89 .99 2L
SB Dist 3 18,36 .93 26 40,33 .82 24 | 31,90 .98 26 [25.66 .81 24



APPENDIX H
DESCRIPTION OF TESTS AND
TEST PROCEDURES




The tests and testing procedures employed in this study
are described in this appendix, This description includes a
brief explanation of the testlitems and the scoring procedures,
It must be stated that these descriptions are a summarization

of the testing procedures in the Project UNIQUE Training

Manual (Winnick & Short, 1980) and the reader should refer
to the manual if a more extensive description is needed,

If fatizue appeared to be influencing a subject's per-
formance, testers were instructed to provide rest intervals
or terminate testiné the subject, Testers were also advised
to demonstrate that item to subjects, A positive approach
toward subjects participating in this study was emphasized,
Testers were instructed to encourage éubjects to try as hard
as possible and to give verbal reinforcement after each
trial on an activify. Enthusiastic encouragement by the
tester during the administration of tesgst 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 cheefing by observers

(including subjects in the group) in all performances,
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DESCRIPTIONS AND PROCEDURES

Timed Leg Raise

In the leg raise, the subject was tested to determine the
1engthrof time that straightened legs could be held from a
supporting surface. This test item was begun from a supine
position with clasped hahds placed behind the head/neck area,
the elbows flat on the floor, legs straight, and both feet
and legs togefher; From this position, both legs were ele-
vated to approximately 12 inches above the floor and held for
as long as possible, If the subject's legs bent, separated,
or became heighténed or lowered more than three inches above
the 12-inch mark, the timing of this activity ceased, It was
recommended that 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, The subject's score was the number
6f seconds that the subject's legs were held in the desired

position, Three trials were given for this activity.

Timed Trunk Raise

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
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clasped and placed behind the head with the elbows pointed
outward and the calves of the subject were held down, From
this position, the subject hyperextended the back and attempted
to hold this position for as lbng as possible, Timing ceased
when the subject lowered the trunk to approximately four
inches from the floor, 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 four-inch criterion for the cessa-
tion of timing. The subject's score on this test item was
the number of seconds that the subject was able to hold the
‘required hyperextended poSitibn. Each subject performed
three trials in thisltest item. A brief practice trial was

>pérmitted.

Skinfold Measurements

Skinfold measures were taken at the triceps, subscapular,
and abdominal regions. Testers obtained three readings at
each site for each subject, A green 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 applied approximately one centimeter
(less than one-half inch) above the fingers holding the
skinfold, All skinfold measurements were taken in the fol-
lowing order: triceps, subscapular, abdomen, This order

was repeated for the second and third measurements. Skinfold




measurements were recorded to the nearest millimeter, Three
readings were obtained at each site for each subject. 1In
addition, the mean of the three sité readings were recorded,
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 skin-
fold was taken parallel to the long axis of the arm., The
triceps skinfold was a vertical fold,

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).

Abdominal. The abdominal skinfold was a vertical fold
taken at a site two inches to the right of the person's mid-
line in line with the umbilicus, and parallel to the long

axis of the body,

Rise to Stand

In this test item, subjects were asked to move from a
supine position on a mat to a stable standing position as
quickly as possible, The supine positiqp on a mat was the
starting 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

their head in clear view to the subject and said READY,
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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, Each subject
was administered three trials, The time elapsed (correct
to the nearest tenths of a sgcond) in assuming a standing
?osition from a supine position was recorded, The mean of

the three trial scores was also recorded.

Mat Creep

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 their hand above their head, verb-
ally commanding READY, and dropping their hand to their thigh,
verbally commanding ggi The stopwatch was started on the
GO coﬁmand and stopped as soon as any body part broke the
plane of the finish line on the mat, 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.

Shuttle Run

In the shuttle run subjects ran 30 feet from a starting

line, picked up a 2" X 2" X 4" block, ran back to the starting




line, placed the block behind the starting line, ran 30 feet,
picked up another block, and ran back to the starting line
(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-
running in different lanes af 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 sur-
face, Testers were instructed to use both verbal and hand
signals to signal subjects., Subjects falling during the
test were retested after a brief interval., 1In case of a
false start, subjects were retested immediately, Subjects
were permitted two trials for this test item with at least

a three-minute rest interval between trials, The trial score

for the shuttle run was the amount of time, correct to tenths

of a secoﬁd, that it took to run the complete shuttle course,

The mean of trial scores was also recorded.

Modified Stork Test

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. Testers were instructed to place the sub-
ject away from obstacles or pointed objects, provide a demon-
stration of correct procedures, and test at least two sub-

jects at a time, Minute pivoting on the standing leg was
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permitted to the extent the tester felt that no significant
advanfage was provided and the individual remained in essen-
tially the same spot. Stopping or placing the raised leg
in contact with the standing leg was not permitted, Timing
on each trial ceased if 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 demonstrate acceptable and unac-
ceptable pivoting,

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 hold the desired position, The time recorded for the mod-
ified stork test was correct to the nearest second., The

mean of‘the three trials was also recorded,

Sit and Reach Test

In the sit and reach test, each subject was asked to
reach forward as far as possible from a sitting position,
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 (AAHPERD, 1980) with shoes
removed, 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 the arms and hands in
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front of the body (one hand on top of the other) and attempted
to reach past their toes and contact the centimeter measurement
board on the sit and reachvapparatus with their fingertips,
Subjects were cautioned not to bob with their torso, but
rafher to gradually reach as far forward as possible and
hold for one second, Testers were instructed to provide
a practice trial for each subject. 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,

Grip Strength

In grip strength tests, subjects squeezed a hand dynamo-
meter with maximum 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
subject g0 fhat the middle joint (second joint) of the
fingers fit firmly around the pulling mechanism as the heel
of the hand was placed at the base of the dynamometer and
the thumb was wrapped around the base, The subjects squeezed
the dynamometer while seated in a straight back desk'chair.
Hand and arm contact with the seat or any other obstacle
which might provide additional leverage or impede movement
was not permitted, At the signal to begin, the subject

squeezed the dynamometer as hard as possible with the arm
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extended downward,

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,

Flexed Arm Hang

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 overvthe bar, and at-
tempted 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 trials on the.flexed
arm hang with a minimum of one minute rest interval provided
between the trials. Testers were encouraged to'administer
the second trial after a complete class was tested to allow
rest between trials., It was recommeﬁded the spotters be
ugsed to help subjects assume the proper starting position
and to prevent injury from falling.A.However. spotters were
not permitted to touch subjects as they performed the test
item. 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
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for each subject, The subject's score on this test item was

the mean score of the two trials,

Standing Broad Jump

In the standing broad jump, subjects were directed to
jump as far as possible froﬁ 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 for the standing broad jump con-
sisted of recording the distance the subject jumped (heel
mark) in feet and inches to fhe nearest rounded inch, Each
subject was provided three trials. The subject's score in
this test item was determinedvby computing the mean score

of the three trials.

Softball Throw

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 permit-
ted one forward step during the overhand throwing motion, A
stopwatch was starfed at the time that the Eall was released
from the subject's hand and stopped when the ball landed on

fhe ground, It was recommended that all subjects be permitted
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to warm-up before throwing any distances (practice or act-
ual), Testers were asked not tovtest subjects during ex-
cessive wind conditions (15 mph or more).

Each subject was allowed two practice throws and three
test throws. Two scores were recorded for eéch'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 repre-
sented the actual feet and inches that the ball traveled,

Averaged trial times and trial distancg scores were also

recorded on,this test'item.

TEST MODIFICATIONS

Since both impaired and nonimpaired populations were
tested in this study, modifications in some of the test
items were made in order to have maximum participation.
Whiie the modifications are guidelines, they were devel-
oped in consultation with physical activity experts in each
of the impairment areas (Winnick & Short, 1980), Close
conformity with the modifications facilitated safe testing
and standardization of procedures., Once again, it must
be noted that this is a brief sumhary of the test modifi-

cations that appear in the Project UNIQUE Training Manual,

If further detail is needed the reader should refer to

that manual,
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Auditory Impaired

General Modifications

1. Each test item was carefully demonstrated,

2.‘ Whenever possible, instructions to auditory impaired
subjects were given by a person skilled in non-verbal com-
munication, |

3. When necessary, instructions were given in writing
prior to testing.,

k, All starting and stopping signals were given by
hand signals and a foot stamp.

Specific Modification

Modified stork test, To begin this test, subjects were

instructed to close their eyes and begin balancing when they

were touched by the instructor,

Visually Impaired

General Modifications

Subjects were allowed a slow practice trial or walk
through of each test item so that they had a clear idea of
the activity,

Specific Modifications

Mat creep, The only adaptation necessary for the vis-
ually impaired involved providing the subject with a verbal
cue when he/she was at a point just past the pylon and should
turn around to creep back to the starting line, This cue was
provided by saying “"turn aroﬁnd" when the Subject was just

past the pylon.
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‘ Shuttle run, Blind subjects ran the course under either

of two conditions: (a) with a sighted or functionally able
ﬁartially sighted partner who was able to run faster than the
blind partner or (b) alone but with the benefit of a guide
rope or wire extended along the course., When blind subjects
got to one end of the run.vfhey bent down and touched the
floor then returned to the starting line and repeated the
process, Partially sighted subjects used brightly colored
wqoden blocks whenever possible,

Softball throw., A tactual aid may have been placed on the

ground so that visually impaired subjects knew the location
of the throwing line, The tactual aid may have been a narrow board,

a different surface (dirt-grass), or some other aid.

Orthopedically Impaired

Accofding to the Project UNIQUE Training Manual, modi-

fications for the orthopedically impaired subjects were

based on four classifications: orthopedic-amputee, orthopedic
congenital anomaly, orthopedic cerebral palsy, and orthopedic
spinal neuromuscular conditions, These categories are defined
in the definitions section of Chapter I, under orthopedicaily
impaired.

In the cases of orthopedic cerebral palsy and orthopedic
spinal neuromuscular cohditions a pre-established classifi-
cation system was used to describe modifications, The
National Association of Sports for Cerebral Palsy 1979

Classification Guide was used for the orthopedic cerebral
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palsied sﬁbjects, For the orthopedic spinal neuromuscular
conditions, the National Wheelchair Athletic Association
classifications for individuals with spinal neuromuscular
conditions was used, These classification systems are not
1isted_or described here and the reader is refered to the

Project UNIQUE Manual for this.listing and/or description,

Orthopedically Impaired Amputees

Skinfold Measurements

One arm involvement, The triceps measure was taken on
the nonimpaired arm,

Two arm involvement, These subjects were not tested

on the triceps measure if involvement was above the elbow,

Two leg involvement. Some subjects needed to be sup-

ported for the subscapular and abdominal skinfolds as these
measures were taken from a standing position,

Rise to Stand

- Two leg involvement, Subjects did not participate in

this activity,

Mat Creep

Two arm involvement, Subjects did not participate,.

"Two leg involvement. Subjects did not participate,.

Shuttle Run

Two arm involvement., Subjects were instructed to bend

down so that one knee touched the running surface. When the
subject returned back to the starting line, he/she bent down

and touched the surtace again with a knee, This was repeated



until the shuttle run distance was completed.

One leg, two leg involvement or one arm-one leg in-

volvement, This event was to be completed under one of the
following conditionSa‘ move wheelchair forward with arms/feet
move wheelchair backward with feet, cane, crutches, or no
'aséistive device, If a wheelchair was utilized, the subject
wheeled to the wooden blocks which were set up on a waste-
basket tipped upside down (size ranging from 15" to 25* in
height). The subject picked up one block and placed it on
his/her lap and wheeled back to the starting line, Dropped
the block down to the floor behind the starting line. Re-
turned to the second block, picked it up off the basket,

and placed it in the lap. Wheeled as quickly as possible
pést the starting/finish line to complete the shuttle run,
Modified Stork Test | |

One arm involvement, Subjects were required to cross

one arm across their chest and cross any portion of the
impaired arm,

Two arm involvement, Subjects were required to cross

their chest with any portion of impaired limbs they possessed,

Two leg involvement, Subjects did not participate in
this activity. |

Sit and Reach Test

Two arm involvement. Subjects did not participate.

gworleg involvement, Subjects did not participate,

Grip Strength

One arm involvemént. Subjects performed the test with
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only the nonimpaired arm,

Two arm involvement. Subjects did not participate,

Flexed Arm Hang

One arm and two arm involvement, Subjects were not

tested on this item,

Standing Broad Jump

One leg involvement, If the subject requested arm

support during the jump, this assistance was provided,

Two leg invblvement. Subjects did not participate,

Softhall Throw

Two arm involvement., Subjects were not tested,

Two leg involvement, Subjects performed this activity

from a seated position in a straizht back or wheelchair.
Subjects were given adequate warm up and two practice trials,

Subjects must have brakes locked if using a wheelchair,

Orthopedically Impaired Congenital Anomalies

The same modifications described under orthopedically
impaired amputees may be used for orthopedically impaired
congenital anomalies, Some ﬁinor exceptions are listed
below,

Rise to Stand

Two arm involvement, Subjects did not participate,

Shuttle Run

One leg involvement or one arm-one leg involvement.

Some subjects did not participate in this activity., It was

only administered to subjects who were capable of completing
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the event in a reasonable period of time (30 seconds or less),

Two leg involvement, This item was administered only to

subjects who used a wheelchair for daily activities, Then
the same modifications described under orthopedically im-

paired amputees were used,

Orthopedically Impaired Cerebral Palsy

Rise to Stand

Classes I-IV. Subjects were not tested on this item,

Class VA. If necessary, a chair was used to aid the
subject during stand,

Class'VB. This item was not administered to Class VB
subjects,
Mat Creep

Class I, Subjects did not participate in this event,

Shuttle Run

Class I. Subjects were not tested on this item,

Class I1-IV, Subjects completed this task in a wheel-

chair, They propelled their wheelchair forward or backward
using their feet or propelled their wheelchair forward with
the arms, Subjects wheeled to the wooden blocks which are
set up on a wastebasket tipped upside down (size ranging

from 15" to 25" in height), The subject picked up one block
and placed it on his/her lap and wheeled back to the starting
line, Dropped the block to the floor behind the starting
line, Returned to the second block, picked it up off the

basket, and placed it in the lap, Wheeled as quickly as
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possible past the start/finish line to complete the shuttle
run, ' |

Classes VA and VB, Instead of picking up blocks from

the floor, subjects picked up blocks from a wastebasket tipped
upside down (size ranging from 15" to 25" in height). The
subject picked up ohe block and ran back to the starting

line, dropped the block down to the floor behind the starting
line, returned to the second block, picked it up off the
basket, ran as quickly as possible past the starting/finish
line to complete the shuttle run,

Modified Stork Test

Classes I-VB, Subjects were not tested on this event,

Sit and Reach

- Classes I-III and Class VB, Subjects did not participate.

Grip Strength

Class I, Subjects were not tested.

Classes II-VII, Only limbs with functional strength

were tested,

Flexed Arm Haﬁg

Clasgses I-III. Subjects did not participate,

Classes IV-VII. Administered without modification to

the fullest possible extent, Where arm involvement prohibited
'grasping. the bearing of weight, or reasonable execution, this
item was omitted,

Standing Broad Jump

Classes I-IV and Class VB, Subjects were not tested,

Class VA. Administered without major modification, If
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the subject requested arm support during the jump, this
assistance was provided,

Softball Throw

Class I, Subjects were not tested.

Classes II-IV., Subjects performed the activity seated

in a wheelchair,

Class VA-VB, Subjects were permitted to use a chair

for stabilization during the softball throw,

Orthopedically Impaired Spinal Neuromuscular Conditions

Skinfold Measurements

Quadriplegic and paraplegic involvement, Some subjects

needed to be supported while these measurements were taken.

Rise to Stand

Quadriplezic and paraplegic involvement, Subjects were

not tested.

Mat Creep

Quadriplegic and paraﬁlegic involvement, Subjects did

not participate,.

Shuttle Run

Quadriplegic and paraplegic involvement, Subjects using

a wheelchair for daily activities participated in the shuttle
run byvutilizing a wheelchair:' The subject wheeled to the two
wooden blocks which are set up on a wastebasket tipped upside
down (sizé ranging from 15" to 25" in height). The subject
picked up one block andAﬁlaced it on his/her lap and wheeled

back to the starting line, Dropped the block down to the |



floor béhind the starting line, Returned to the second
block, picked it up off the basket, and placed if in the
lap. Wheeled as quickly as possible past the starting/
finish line to complete the shuttle run,

Modified Stork Test

Quadriplezic and paraplegic involvement, Subjects

were not tested.

Sit and Reach

Quadriplegic and paraplegic involvement, Subjects

did not participate,

Grip Strength

Quadriplegic involvement, Subjects were not tested,

Paraplegic involvement, Subjects were required to be

seated for this task,.

Flexed Arm Hang

Quadriplegic‘involvement. Subjects did nbt participate,

Paraplegic involvement., Subjects were helped to insure

proper position, Careful spotting was employed.

Standing Broad Jump

Quadriplegic and paraplegic involvement, Subjects

were not tested.

Softball Throw

Quadriplegic and paraplegic involvement, Subjects

were tested on the softball throw from a seated position.
Subjects were given adequate warm up and two practice trials,

Subjects in wheelchairs had their brakes locked,
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